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C.P. Ken sk, [.O. Mup3aes, M.3. Ilekap, O.P. KaBeubkuii

TepHOMINbCHKHIA HAITIOHAILHUHN TeXHIYHHUM yHiIBepcHuTeT imMeHi IBana Ilymros, Ykpaina

JAOCJIIIZKEHHSA HAITPYKEHO JE®OPMIHOI'O CTAHY EJIEMEHTIB
KOHCTPYKIIIN 3 HOBEPXHEBUMMH TPIIIUHAMHA

S.R. Zhep'yak, 1.0. Myrzayev, M.Z. Pekar, O.R. Kavets'kyy
INVESTIGATION OF THE STRESS STRAIN STATE OF ELEMENTS OF
STRUCTURES WITH SURFACE CRACKS

Y  CTpYKTYpHHX €JeMEHTaX METaJIeBUX KOHCTPYKIINA I dYac HaBaHTaXCHHS
3apOIKYIOThCSl TPIIIMHU. MOJETIOBaHHS Ta MPOTHO3YBAaHHS POCTY TakuX JeeKTiB €
BOKJIMBUM JUJIsl OIIIHKHM JKUBYYOCTI CTPYKTYpHHUX eileMeHTiB. Ilpu ekcruryaramii mamwH i
KOHCTPYKIIH Ha HUX [IIOTh HABAaHTAXKEHHS, $KI MPOBOJATH YACTO JO MHTTEBOI YU
MOHOTOHHOI 3MIHM HampyXeHb. HailmpocTimii mposBM TaKuX 3MiH — IIKOBI OJHOKpaTHI
MEPEBAHTAXKCHHS, IUKIIYHI TICPEBAHTAXKCHHS YH HEJIOBAHTAXXCHHS TIEBHOI TPUBAJOCTI,
porpaMHe HaBaHTaXXEHHS Ta 1H. UMCIEHHI JOCIIKEHHS CBIIYaTh MPO 3HAYCHI MepexiaHi
eeKTH 3MiH HIBUAKOCTI POCTY BTOMHUX TPILIHUH, IO YTPYIHIOIOTH OLIHKY pecypcy poOoTu
BUpOOIB 3 TpimmHamMu. OCOOIMBO JaHE MUTAHHS € aKTyaJbHUM IPU HASBHOCTI B €JIEMEHTaX
KOHCTPYKII/ TOBEPXHEBUX TPILIHH.

[ToBepxHEBI TpIMIMHM 4YACTIIE 3a BCE 3apPOKYIOTHCSA B MICIIX KOHIICHTpAIi
HAPYKCHb, TAKUX SIK 3BapHi MIBU. Bi IKOCTI BUKOHAHHS 3BAPHOTO IIBA 3aJI€KUTh KiTBKICTh
Ta YacTOTa MOSBH TPIIIMH Il Yac IUKIIYHOTO HABAaHTAXCHHS CTPYKTYPHHUX CJIEMEHTIB
METaJIEBUX KOHCTPYKIIiH. MojentoBaHHs HampyKeHO-1e(OpMIBHOIO CTaHy 3pasKiB, Ta
JOCIIIJDKEHHS 1X HeCcy4oi 3JaTHOCTI TPOBOJWIOCH METOJIOM CKIHUEHUX €JIEMEHTIB Yy
nporpamuomy komriekci ANSYS (puc. 1).

Pucynox 1. Moaens nmiBeninTHYHOT TPIIIUHHA.

OtpumaHo 3HadyeHHs KoedilieHTiB iHTeHCHBHOCTI HampyxeHb (KIH) mo kouTypy
MOBEPXHEBOI MIBEIINTUYHOI TPiMHU. Takok OyJI0 OTpMMAaHO PO3MOJIIT HANPYXKEHb B OKOJ1
TpimHy. PesynpraTn Oynu MOpPIBHSHI 3 JaHUMH 13 JITEpaTypHUX JDKEpeN, IO MOKazajo ixX
XOpoITy 301KHICTb.

JlitrepaTypa

1. Iigrypcekuit 1. M. Busnauenns MCE koedirieHTiB 1HTEHCHBHOCTI Hampy>KEHb
B3JIOBJK KOHTYPY HOBEPXHEBUX TpiuH npH ix 3mutTi / I. M. Iliarypeskuid, 5. P. yOuk // IV
MDKHapOJHa HAyKOBO-TeXHIYHAa KoH(pepeHmis ,[lomkomkeHHs MaTepiayliB  Imija  4ac
eKCIuTyaTallii, MeToAu WOro AiarHOCTyBaHHsS 1 mporHo3yBaHHs“ — TepHomnine : Bun-o
THTY imeni IBana Ilymtos, 2015. — C. 256-258. — (OuiHIOBaHHS 3aJMIIKOBOTO PECYPCY
€JIEMEHTIB KOHCTPYKIIii).

2.Mexannka pa3pymeHust 1 TpouyHOCTh MaTepuaiioB: Cripas. mocobue / [lox pea. B.B.
[Tanacroka. - Kues: HaykoBa nymka, 1990. - T. 4. -680 c.
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NIABUIIEHHS TPOCTOPOBOI CTIMKOCTI 3BAPIOBAJIBHOI 1YT'H

S.R. Zhep"yak, 1.0. Myrzayev
INCREASING THE SPATIAL STABILITY OF THE WELDING ARC

3BaproBaHHS Ha CHOTOJHINIHINA JIEHb € OJTHUM 13 OCHOBHHUX CIIOCOOIB BUTOTOBIICHHS
KOHCTPYKITIA Mai’ke y BCIX TaTy3sIX MPOMUCIOBOCTI. HaifOUIb1 mommpeHuMu criocodamu siki
MaroTh HIMPOKE 3aCTOCYBaHHS € Jyrosi. IIpm myroBux croco0ax 3BapiOBaHHS Ba)KJIHBOIO
YMOBOIO € TIPOCTOPOBA CTIHKICTh Iyrd, IO € BAKIUBOI 1i CKJIAJ0BOI0 TEXHOJOTIYHOIO
BJIACTUBICTIO. [IpOTyKTUBHICTh PO3IJIABICHHS €NEKTPOAY, TEIIOYTPUMAHHS PO3ILIABICHOTO
MeTany, WOro MepeHeceHHs B 1y3i, po30pU3KyBaHHS 1 MPOIIABICHHS OCHOBHOTO METaly
BU3HAYAETHCS Yy 3HAYHIA Mipi TPOCTOPOBOIO CTAaOUIBHICTIO Jyr'H, fKa SBISETHCA
000B’s3KOBOI0 YMOBOIO 3BapIOBaHHSI B 3aXUCHUX ra3ax JOBIOIO AYTOIO.

BuBYeHHAM mNHUTaHb MPOCTOPOBOI CTIMKOCTI PI3HMX THMIB AYr 3aiimamucs .M.
Tuxonees, B.C. I'Bo3nenwpkuii, J[.A. Jdynko, B.C. Meues, b.A. YprokoB Ta iHmi. B ixHix
poboTax Big3HAYEHO, M0 OCHOBHOI MPHYMHOIO MPOCTOPOBOI HeCcTaOIbHOCTI (OIyKaHHS)
IYTH SIBIISIETHCS TIEPEMIIIEHHS KaTOAHOI TUISIMU 110 TIOBEPXHI €IEKTPOIa.

Ha ocHOBiI mpumymieHHs, IO pafiajJbHi PO3MipH TMO3UTHBHOTO 00’€My 3apsiy, B
KaToJHIA 00yacTi ayru OuTbIe pajiaJbHUX PO3MIpPIB BiJ’€MHOTO 00’€MHOTO 3apsmay, IO
HaaxoauTh 13 karomy B.C. I'Bo3zmenpkwii Ta iH.,, 3alpONOHYBATU NPUYMHU OIyKaHHS
KaTOTHOI TUIIMH JYTM KOMIICHCAII€I0 YacCTUHHU TIO3MUTUBHOTO 00’€MHOTO 3apsiay B IIEHTPI
ioHi3amii 00JIaCTI aBTOENEKTPOHHHM CTPYMOM 3 KaTonay. B pe3ynpTari MakcuMaibHE
HaIpY>KCHHsI €JICKTPUYHOTO TOJIsI Oy/e pO3MOIUIATHCA 10 KOy mepudepii 10HIZaIiiHOl
o0macri.

I'.l. JleckoB BCTaHOBHB, IO OCHOBHOI TNPHYUHOIO PYXOMOCTI KAaTOTHOI TIUISIMH
SBIISIETHCA «OXOJIO/KEHHS» 10HI3allIfHOTO MpOCTOpy KaToaHOoi o0jacTi Ayru sika MOCTIHHO
MOCTYIIa€ B HEi mapaMu matepiany karony. [lapoBa dasa, sika yrBopuiacs, sik BBakae b.A.
VYPIOKOB, Ma€ MEHIIYy €JIEKTPONPOBIAHICTh HIK IUIa3Ma, TOMY AY31 «3pY4YHIIIe» TOpITH Ha
Kparo MepIIornovaTKoOBOi IUISIMH, JIe KOHIIEHTPAITisl Taph 3HAYHO MEHIIIA.

B.C. MeueB pnocnmiauB, M0 OCHOBHOI NPUYMHOIO PYXOMOCTI KaTOTHOI IUISIMHU
ABISIEThCS  tepopmartis  00’€MHOTO TIO3UTHBHOTO 3apsiy BIHOCHO IEPIIONOYaTKOBOI
KaTOIHOI TUIIMH, IIO YTBOPHJIACS B IPOIIECi 3ITKHEHHS 3 Mepe3apsDKEHHSM MK aTOMaMu
MeTany, sIKi BUIIAPOBYIOTHCS 3 KaTOAY B KaTogHy OOJacTh 1 10HAMH IUIa3MHU JIYyTH, IO
HAOJIMXKAIOTHCS 10 KaTOIHOT 00JIacTi.

Ha npakrurii gyroBoro 3BaproBaHHs BiOMO, IO TEIUIO ISl YTPUMAHHS €IEKTPOTHOTO
MeTany (CTemiHp HOro meperpiBaHHs BHILNE TEMIIEpaTypH IUIABJIEHHS) 1 MOTIK MapiB 3
AaKTHBHOI TULSIMU AYrd OyayTh TUM OUIBIII YMM BHIIA MPOCTOPOBA CTIMKICTh ayru. Lum i
HOSICHIOETbCS  OUTBII BUCOKE TEIUIOYTPUMAHHSA Kamellb eNeKTPOAHOTO MeTalny Hpu
3BapIOBAaHHsI CTPYMOM 3BOPOTHOI MOJISIPHOCTI Y BYTJIEKUCIIOMY Ta3l B MOPIBHSHHI 3 TIPSIMOIO
HOJISIPHICTIO, HE IUBJISTYMCH HA Te, 110 €(peKTUBHE KaTOJHE MaAIHHS HAPYry BUILE aHOIHOTO.

Mo>kJIMB1 HACTYITHI MIJISXU M1ABUIIIEHHS TPOCTOPOBOI CTIMKOCTI:

® 3HIDKCHHS TPali€eHTa MOTEHIiaJly CTOBIA AYTH;

©33aCTOCYBaHHS KaTOJIIB, 1110 XapaKTEePU3YEThCS XIMIYHOIO OJTHOPIAHICTIO;

® 3HIDKCHHS TTUTOMOI TETUIOBOI MOTYKHOCTI Ha KaTO/li (3MEHILIEHHSI KaTOJHOTO TaIiHHS
HAMpyry i TYCTHHU CTPYMY B KaTOAHIN TUISAMI).

Ha ocHOBI mpoBeieHOr0 aHami3y MOXHa IMiIi0paTH METOIH IMiABUIICHHS ITPOCTOPOBOL
CTIMKOCTI 1yTH, fIKa CYTTEBO BIUIMBAE HA MPALlE3JaTHICTh 3BAPHOT KOHCTPYKIII.
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METOJIHN KEPYBAHHS 3BAPIOBAJIBHOIO AYT'OIO

O.R. Kavets'kyy, M.Z. Pekar
METHODS OF WELDING ARC CONTROL

Haii0inp11 mmpoKoro 3acTOCYBaHHs B PI3HUX rally3sIX IPOMHCIOBOCTI, SIKi OB s3aHi 3
BUTOTOBJICHHSIM METAJIOKOHCTPYKIIIHA 3HANIIUIA JyroBi CIOCOOM 3BaprOBaHHS, TaKl K. PyYHE
JYTOBE 3BAapIOBAHH, 3BApIOBAHHS B CEPENOBHILI 3aXMCHUX ra3iB, 3BapIOBaHHS IIiJ] IIAPOM
dmrocy Ta ix pizHOBUIM. OCHOBHOIO 337a4€I0, SIKa CTABUTHCS MPHU peaizaiii JaHuX CrocoOiB
3BapIOBaHHS € 3a0e3MedyeHHs1 CTaOlIbHOCTI MPOTIKAHHS JIYTOBOTO IMPOLECY Ta 3a0e3MeUeHHS
3aJJaHUX PEKHUMIB 3BapPIOBAaHHS.

KepyBaHHs 3BaprOBaJIbHOIO Jyror0 i i BIACTUBOCTSAMH Ma€ JBI METH: BIUIUB Ha
MPOIIECH TIOB’SI3aHI1 3 €JIEKTPOJIOM 1 BIUTMB Ha TPOIECH B 3BApIOBAJIbHIM BaHHI Ta OUISAIIIOBHIN
30Hi. [Iponiecu moB’s13aHi 3 €NEKTPOAOM 1 B 3BapIOBajIbHIM BaHHI MOXKYTh OyTH 0OYMOBIICHHI
HE TUTBKU €0 AYTH, ajleé ¥ 1HIMMMH (PaKTOpaMH, HANPUKIAJ [I€I0 BIACHOTO MarHiTHOTO
HOJISL.

Po3pizHsAOTh KepyBaHHS 3BapIOBAIBHOIO AYror0 1 1 BaacTHUBOCTAMU. J[0 KepyBaHHSA
JYrOI0 BIHOCATH MEXaHIYHE KEpyBaHHs, NPH SKOMY 3MIHIOETHCS TOJIOKEHHS JIyTd B
npoctopi 0e3 3MiHM ii BHYTPINIHIX MEXaHIYHMX BJIACTHUBOCTEH. B neskux Bumagkax 1o
KEpYBaHH JIyTrOl0 MOKHA BIIHECTH TAaKOK T'a30JMHAMIYHE 1 MarHiTHE KepyBaHHS.

KepyBanHs nmyroro Moske MPUBECTH 110 3MiHHM i1 BJIacTHUBOCTeH. Tak mpumycoBe
MEPEeMIIIEHHS AYTH 3 BUCOKOIO MIBUAKICTIO BUKIIMKAE IHTEHCUBHE OXOJIOKEHHS 1 BiIMOBIIHO
3MiHY BJIIACTUBOCTEH: CTUCHEHHS AYTH, MIBUIICHHS TeMIIepaTypu IyrH Ta IHIIE.

MexaHiuHEe KepyBaHHS AYrOl0 3a JOMOMOIOI0 MONEPEYHHX KOJUBAHb EJIEKTPOIY
JIO3BOJISIE OTPUMATH IIBH 3 ONTHMAJIbHUM CITIBBITHOIICHHSIM TapaMeTPiB HE3aJICKHO BiJ
BEJIMYMHU CTPYMY 1 Hampyru ayru. [lonepedni KOJTUBaHHS 3aCTOCOBYIOTHCS IIPU 3BAapIOBaHHI
KOpOTKOIO Ayroro. [Ipu 3BaproBaHHI Iyrolo MiJBHINYETHCS HAMpPyra i3 3pOCTaHHSM CTPYMY
SKI HEeOoOXiAHI AJs 3a70BIIBHOrO (hopMyBaHHs mmIBa. TakoX JdaHUil crmocid KepyBaHHS
3BapIOBAJILHOIO JIYTOI0 3aCTOCOBYETHCS TPHU BIOPOIYroBOMY CIOCOO1 HAIJIABIEHHS, IO
J03BOJIsIE  30UTHIIMTH IIMPHHY BajlMKa HAMJIABIEHOIO METaly Ta 3MEHILIUTH JOJI0
HAIUIaBJIEHOTO METaJly B OCHOBHOMY METai.

l'azoguHaMiyHe KepyBaHHA Jyrol0 IIHPOKO 3aCTOCOBYETbCS IS OYyI'HM B
MJ1a3MOTPOHAX. 3aCTOCYBAHHS 0 TUIABKOTO €JIEKTPOJa JaHUH Croci0 Mojsrae B J0JaTKOBOMY
KpiM AyTd, BIUIMBY Ha 3BaplOBaJibHYy BaHHY Ta30BOTO CTPYMEHIO 3 METOI0 30UIbLICHHS
MIUOMHY TporiaBieHHs. ['a30BUii CTpyMiHb BIUIMBA€E HE TIILKUA Ha 3BaplOBaJIbHY BaHHY, a U
Ha ayry. Kepyrouuii ra30Buii OTiK B3a€EMO/Ii€ 3 MOTOKOM JIyTH, IPU3BOAUTH 11 O CTHCHEHHS,
3MEHIIICHHS JOBKUHHU JIYTH 1 CTPyMY, 30UTbIIIEHHS KOoe(]iIli€eHTa pO3IUIaBICHHS €JIEKTPOY.

MarHiTHe KepyBaHHS NPOCTOPOBHM TIOJOXEHHSM JIyTH 3aCTOCOBYETHCS MpHU
3BapIOBaHHI EJIEKTPOJIHOIO CTPIYKOIO, /I 3a0e3MeUeHHsT PIBHOMIPHOTO i1 TIJIaBJICHHS, MPH
3HAYHIM MIMPHHI 1 IS PO3IrpiBaHHS TOPLIB, SIKI 3’€IHYIOTHCS B CTHK, @ TAaKOX JJIS 3MiHH
reoMeTpii 1IBa NUIIXOM MONEePEeYHUX KOIUBAHb TyTH.

3a 10MOMOTroI0 MarHiTHOTO MOJISl MOXKHA KepyBaTH MpoIlecaMy B 3BaplOBalIbHIl BaHHI,
HaIPUKJIIA], IEPEMIIIECHHS PIIKOTO METAaIy.

EnextpuuHe KepyBaHHS Jyrol0 BKIIIOYA€E IO Ha MPOLECH TOB’S3aHI 3 €IEKTPOJIOM 1
3BapIOBAJIbHOIO BAaHHOIO.

3acTocyBaHHS PpI3HHX METOMIB KEpyBaHHS 3BapIOBATBHOIO JYTOI0  JIO3BOJISIE
MOKPAITUTH SKICTh Ta MEXaHIYHI BJIACTUBOCTI 3BAPHOTO 3’ €THAHHS Ta KOHCTPYKIIIi B IIJIOMY.
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METO/ PO3IIBHABAHHSA CUTI'HAJIIB IOHI3YIO4YOI'O
BUITPOMIHIOBAHHA 1JIA 'A3OPO3PAIHUX TABAYIB 'EUT'EPA-MIOJIJIEPA

V.I. Krochak, V.L. Dunets, Ph.D
METHOD OF RECOGNITION OF IONIZATION
RADIATION EMISSION SIGNALS FOR GEIGER-MULLER DETECTORS

[Ipu BuMipIOBaHHI PaJi0OaKTUBHOCTI MaTepiajiiB 1 JOCTIIKEHHI CYKYITHUX 10HI3YIOUHUX
BUIPOMIHIOBaHb 3a JIOMOMOror0 naBadiB I 'eiirepa-Mrosiepa, sIK MpaBHIIO, 3aCTOCOBYIOTh
METOJ €KpaHyBaHHS, NpPU SKOMY OJIUH 3 BHJIB BUIPOMIHIOBaHHA Ha NUIAXY O JaBaya
BIJICIKAETHCS TIEBHUM MaTepiaioM abo mojeM. Takuit MeToq € eheKTUBHUM, ajie HETPSIMHM,
TOMY YacTHHa iH(opmalii BrpayaroTbes.[1].

3anpornoHoBaHUI METOJT 103BOJIsiE O3 3aCTOCYBaHHS METO/AY €KpaHyBaHHS PO3PI3HATH
BUM BUIIPOMIHIOBaHb, SIKI COPUYMHAIOTH JJABUHHUI Tporiec B naBaui ['eiirepa-Mrosiepa, 1o
€ OuTbII iHPOPMATHBHHM.

[IpoBeneno 30ip Ta ONpaLIOBaHHSA JaHUX 32 JOMOMOIOI0 EKCHEPUMEHTAIbHOT
YCTAaHOBKHM, B pe3yJdbTaTi YOro BHUABJICHO 1HGOPMATHBHI O3HAKH, SKi JO3BOJISIIOTH
pO3Mi3HaBaTH Pi3HOBUAM 10HI3yIOUOT'O BUIIPOMIHIOBAHHS 32 TapaMeTpaMy CUTHAIY.

[II1s1XOM CHHXPOHHOIO IO Yacy ycepeaHEeHHS [3] BCTAHOBJIEHO YacOBE MPEACTaBICHHS
iMOysibciB Ha BHXOII JaBaya [leiirepa-Mromnepa (puc.l), mopomkeHUX pi3HUMH BHIAMH
10HI3yt04OTO BUTIpOoMiHIOBaHHS. [licis 4oro orpuMani iMmynbcu Oy oOpoOsieHi 1 oTpuMaHi
ix mepiogorpamu [2] (puc.2).

0.6 T

TTarpyia, B
Ammityaa (1B)

0100 MWW 4 S0 &0 M 8 90 100 110 0 04 08 12 16 2 24 28 32 36 4
Bizniku Yactora (k1)

Pucynox 1. YacoBi npecTaBieHHs CHTHAJIB a — Pucynox 2. Ilepiogorpamu curHaiis
MOPOJKEHOTO Y-BUIIPOMIHIOBAHHSM, 0,B,I' — B-BUIPOMIHIOBaHHSAM

[HpopMaTHBHOIO O3HAKOIO BU3HAYEHA OIIHKA CHEKTPAIbHOI TYCTMHU IOTYKHOCTI
(mepiogorpama) OKpeMHMX CHUTHAIIB Ha BUXOJ1 gaBava [eiirepa-Mromnepa. Bussieno, mio
BKa3aHa OLIHKa BiAPI3HAETbCA Ui CUTHAJIB TOPOKEHUX PI3HUMHU BHJAMH 10HI3yIOUOTO
BUNPOMIHIOBaHHS (- a00 Y — BUIIPOMIHIOBAHH).

Jlirepatypa

1. Iocynin FO.I. Meronu BuUMIpIOBaHHS NapaMeTpiB HABKOJUIIHBOTO CEPEOBHUIIA:
[Tinpyunuk. — Kwuis: Csit, 2003. — 288 c.:245,140,143,152

2. Cononuna A. W. Hudposas obOpaborka curnaimoB B 3epkasie MATLAB: yue0.
nocodue.— CI16.: BXB-Ilerepoypr, 2018. — 560 c.: wi1. — (YdeOHas nuTeparypa s
BY30B)

3. https://www.mathworks.com/help/signal/ref/tsa.html
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OBI'PYHTYBAHHA HEOBXIJHOCTI HIIJIBUINEHHA ®I3BUKO-MEXAHIYHUX
BJJACTUBOCTEM 3BAPHUX 3’€THAHb JIUCTOBUX KOHCTPYKIII 3
JETOBAHUX CTAJIEHA

M.F. Kuzmichov, N.R. Butrak, V.V. Pikus
JUSTIFICATION OF THE NEED TO INCREASE THE PHYSICAL AND
MECHANICAL PROPERTIES OF WELDED JOINTS OF SHEET STRUCTURES
FROM ALLOY STEEL

VY CBiTi CTaOUTLHO TIIBHUIIYETHCS MOMUT HA €JIEKTPO3BAPIOBATIBHI KOHCTPYKIIIi 3 JIICTOBOTO
MPOKATy JIETOBAaHUX CTaJie. Y 3B'I3Ky 3 HEOOXIMHICTIO 30epiraHHs 4d TPaHCIIOPTYBAHHS PI3HUX
arpeCHBHUX PEYOBHH i3 BpaxXyBaHHIM PI3HUX pOOOYMX 30H Ta YMOB BHUHHUKA€E MOTpeOa B OCBOEHHI
BUPOOHMIITBA €JICKTPO3BAPIOBAILHUX BHUCOKOMIIIHMX KOHCTPYKIIIM 3 JIETOBAaHUX CTajeld 13
MIBUIIICHUMH (DI3UKO-MEXaHIYHUMH BJIACTUBOCTSIMH.

OCHOBHHMM 3aB/IaHHSM IIPY BUTOTOBJICHH1 KOHCTPYKITIH 13 CydaCHUX BUCOKOMIITHUX CTaJIeH, 3
TOYKH 30pYy TEXHOJIOTil 3BaprOBaHHS, € 3a0C3MCUCHHS BHCOKMX MEXaHIYHHUX BJIACTHBOCTEH
3BAPHOTO 3'€IHAHHS TIPU TIeperasax TEeMIlepaTyp Ta i3 BpaxyBaHHSIM KOPO3IHHOTO BIUIMBY
PEYOBHH, 110 30epiratoThCs. 3a0e3MeueHHs] BUCOKOI YIapHOI B'I3KOCTI MeTany mBa Ta 3TB (30HH
TEPMIYHOTO BIUIMBY) TIpY 3BaplOBaHHI BIIMOBITAJIBHUX JIMCTOBUX KOHCTPYKIIH € CKJIaJTHHM
3aBIaHHSAM, Yepe3 HU3bKI IIBUAKOCTI oxonopkeHHs B 3TB mpu 3BaproBaHHI 1 yTBOpPEHHS
TeTEPOTreHHOI CTPYKTYpH. MeTas 3BapHOTo 3'€JHaHHS, 1151 3a0€3MeUeHHs iX HaIIHHOCTI TIOBUHEH
BOJIO/ITH MiJABUIICHOI YIAPHOIO B'SI3KICTIO TP BII'€MHUX TEMIIEPATypax, OMOPOM KPHUXKOMY
pYHHYBaHHIO; BIJICYTHICTIO «XOJIOJHHMX» Ta «rapsuux» TpimmH. [l 3BapHOrO 3'€HAHHA
BUCOKOMIIIHMX HH3BKOJICTOBAaHUX CTajied HAWOUIhII HU3BKUN pIBEHb YIApHOI B'SI3KOCTI
Bi/I3HAYAETHCS B 30HI TEPMIYHOTO BIUTBY OCHOBHOTO METAJy, Ha CTHUKY 3 PO3IUIABICHIM METAJIOM
mBa. lle 3yMOBIIEHO iCTOTHHUM OTpPYOIHHSIM MIKPOCTPYKTYpH 1 POCTOM 3€pHa B pe3yibTari
nieperpiBanHs. MikpoctpykTypa 3TB Takok CyTTEBO 3aJ€KUTh BiJ IIBHIKOCTI OXOJIO/DKEHHS B
iHTepBaNi TemrepaTyp (ha30BUX MEPETBOPEHb. 3al€KHO BiJ] XIMIYHOTO CKJIAAy CTali 1 yMOB
OXOJIO/PKYyBaHHS MiKpocTpykTypa 3TB Moxke 3MIHIOBAaTHCS BiJi MapTEHCUTY (4epe3 pi3HOi
Mopdororii 6eitHIT) 10 nepriTo-pepuTHOI cyminri. HaifOimbIn mporpechBHi TEXHOIOTIT OTPHMAaHHS
3BapHHUX 3'€HAHb TPYHTYIOTHCSA HA 3aCTOCYBaHHI IOPOIIKOBHX JIPOTIB B SIKOCTI IPHCATHOTO
Marepiany, OCKUTBKH 3aCTOCYBAaHHS TIOPOIIKOBHX JPOTIB JIO3BOJISIE SIKICHO PETYJIIOBATH XIMIYHUN
CKJIaJ] Ta IiJIBUIIYBaTH MIIHICHI BIIACTHBOCTI METally 3BapHUX 3’€qHaHHb Ta 3TB, minBuinyBatu
MPOIYKTHUBHICTh TIPOIIECY 3a PaxXyHOK BHCOKOTO KOe(IIliEHTa pO3IIABJICHHS, IO Ma€ BAXKIIUBE
3HAUEHHS TP 3BapIOBAHHI JIMCTOBUX KOHCTPYKIii. JleryBanus ctam Ti (B MiKpooO’eMax) cripusie
dbopmyBanHto 3'eqHanHsa TiN, 3aBISIKH YOMY 3MEHIITYEThCS KUTBKICTh a30TY, PO3YMHEHOTO B CTaJIl.
Ockinpku aza TiN Bomomie edexTom 30epekeHHs TpaHUIlb 3epeH, BBelAeHHS Ti 3amoOirae
3POCTaHHIO 3€PEH AyCTEHITY, IO CIPHSE TIIBUIIEHHIO B'SI3KOCTI ocHOBHOTO MeTany 1 3TB. s
JOCSTHEHHsT OakaHoro eekry HeoOXiaauii BMICT Ti 3HaxoauThes B Mexkax Big 0,001% mo 0,02%,
OCKUTBKH TIPY BHUIIMX 3HAYEHHSX BMICTY THUTaHY BiIOYBaeThCsl (hOpMYBaHHS KapOimy, depe3 110
BIIOYBA€ThCSl JUCTIEPCHE 3aTBEPAIHHS 1 CYTTEBE 3HIDKEHHS B SI3KOCTI MeTany. EdextuBHHM, 3
TOYKM 30py TIJIBHIICHHS Mil[HICHUX BIIACTHBOCTEH MeTaly IIBa € JICTYBaHHS BYIJICIICM.
BcraHoBiieHo, 1110 onTUManbHUE BMIcT Byriero ckiaaae Bix 0,03 mo 0,11%, a npu 301IbIICHHI
HOro BMICTY MIJIBUIIYETHCS MPOTapTOBYBAHICTh, SIKA MPH3BOAMTHL JI0 30UTBIIEHHS TBEPIOCTI 1
3HIDKEHHS piBHS yaapHoi B'si3kocti B 3TB.
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PO3POBKA ABTOMATHU30BAHOI'O ITPOLHECY ITPOI'PAMYBAHHA
POBOTOTEXHIYHOI KOMIPKH

R.1. Mykhailyshyn, Ph.D., V.B. Savkiv, Ph.D., Assoc. Prof., O.A. Zahoruyko
DEVELOPMENT OF AN AUTOMATED PROCESS FOR PROGRAMMING
A ROBOTIC CELL

OmuuM 13 HaWOLIBII €(pEeKTHMBHUX IUISAXIB BHUPIMICHHS 3aBlaHb aBTOMATH30BaHOTO
BUPOOHUIITBA € CTBOPEHHS aBTOMATHYHUX IPOTrpaM, 3AaTHUX BHKOHYBAaTH HA BUPOOHHIITBI
pan momoMibKHUX omepariid [1-2]. Jlo HEX BiZHOCATHCS aBTOMATH4YHI MaHIMYJIATOPH 1
IPOMHCIIOBI POOOTH, eKCIUTyaTaliiiHa HaJiifHICTh SKUX B OCHOBHOMY 3aJ€XUTh BiJ
nmporpamMHuX 3aco0iB Ta amapartis [3-4].

Jnist 301IbIIeHHS IBUAKOCTI o(uiaifH-IporpaMyBaHHsl poOOTOTEXHIYHUX KOMIpOK Oyia
CTBOPEHA cepis PO3yMHUX KOMIOHEHTIB Ta HanOya0B. KoykeH po3yMHHMI KOMIIOHEHT MiCTHB
HEOOXIJJHY T€OMETpito sl CTBOpeHHs rpadiuHoi ckianoBoi. PO3yMHI KOMIIOHEHTH MalOTh
MO>KJIUBICTh CTBOPIOBATH Ta MOIU(IKyBaTH MEXaHI3MH, 3aBISKA YOMY TpadidHi KOMITOHEHTH
Bi3yaJIbHO Bi10OpakaTUMYTh (YHKIIIIO, IKY BUKOHYE MeXaHi3M. PO3yMHI KOMIIOHEHTH TaKOX
MalTh MOXJIMBICTh 3aBaHTAXKYBAaTH HECYTTEBY TE€OMETPI0 Ta TMPHUKPIIUIIOBATA i 110
HAJIEXKHOTO Kajpy, Mm00 Komipka Oyma sKoMOra TOYHINIOK Il Yac JJOCHIDKEHb Ta
ABTOHOMHOTO MPOTPaMyBaHHS.

Cepiss po3yMHHX KOMIIOHEHTIB CKIQHAa€ThCsd 3 TPhOX yacThH. [lepmuit - 1e
aBTOMaTUYHUN OymiBEILHUK OTOPOXI, SKUM JO3BOJISIE KOPUCTYBadeBl BHOpaTu OakaHy
JIOBXXMHY Ta BHCOTY Oropoxi Tta Oynye ioro Ha cranmii (Puc. 1). dpyruit posymuwmii
KOMITOHEHT - 11€ KOHCTPYKTOp AOpikOK. Lleil po3yMHUI KOMIIOHEHT 3aBaHTaXye OakaHy
JIOBXXKUHY KOJIii; BUXOASYM 3 0OpaHOi BUCOTH; 1 JOBXKUHH cTpimu. KopucTyBad Takox Mmae
MO>KJIMBICTh 3aBaHTaXKyBaTH aKcecyapu Ta aBTOMaTHYHO PO3MIIIYBAaTH Ta MPUKPIIUIIOBATH iX
JI0 HAJISKHOTO TOJIOKEHHS Ha Ko3mi. Lleil po3yMHUII KOMIIOHEHT TaKOX T'€HEpye KO3JIOBHM
MEXaHI3M Ha OCHOB1 BUCOTH BUOpaHOI BEXI Ta JIOBXUHU KOJI1 mpoizmy. OcTaHHI pO3yMHHUI
KOMIIOHEHT - II¢ aBTOMATHYHHI KOMIIOHEHT CBITJIOBOI 3aBicH. Lleli KOMIIOHEHT H03BOJIsIE
KOPUCTYBA4eBl CTBOPUTH KUIbKA CBITJIOBHX 3aBiC 1 aBTOMAaTHYHO MOOYAYyBaTHU BipTyaJIbHUI
Ja3epHUA MapKaH, sSIKHH 3HaXOJUTHCS MiJK JJBOMA CTOBIIAMH CBITJIOBHX 3aBiC.
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Pucynoxk 1. 3anexHicTb JOBKHHUA OTOPOXKIi Bil (PAKTUUHOTO 3MILIEHHS MIEPErOpOI0K
JlogaTkoBuii KOMIOHEHT OYB CTBOPEHHMM JJisi IMOBHOI aBTOMAaTH3allii KOHCTPYKIIii

po6oTH30BaHOTO 3BaproBaJibHOTO ejemeHTa (Puc. 2). ABToMaTHYHUN KOHCTPYKTOP CTaHIIIHA
KOHCTPYIOE 3BaplOBaJIbHY KaMepy 3 YpaxyBaHHSM OCHOBHHUX aTpuOYTIiB JeTalli: Baru B KT,
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JiaMeTpa B MM 1 JIOBXHMHH B MM. lleii KOMIIOHEHT BUKOPHCTOBYE 1HTEICKTYaJIbHY CEpir0
KOMITOHEHTIB JIJIsl CTBOPEHHS BIAMOBIHOTO poOOTa Ta MO3UIIIOHEpa JeTalieil Ta BKIIOYAE B
cebe obOnmamHaHHs O€3MeKH, Take sSK OTOpoKa Ta JIerKi 3aBicM. Bci KOMIOHEHTH MarTh
ABTOHOMHHUH PO3Mip 1 po3MillleHi Ui MoOyI0BH 3BapIOBAIbHOT KOMIPKH, 37aTHOI 3BaprOBaTh
3a3HavyeHy naetanb. HanOymosa Oyma crBopena B Microsoft Visual Studio C #, o6 103BoauTi
KOPUCTYBA4eBl IIBUAKO 3aBaHTAXWUTU TMO3MLIOHEp Ta OaxaHuil paiizep. Ilosurionep
3aBaHTAKYETHCS y TMPAaBHIbHE ITOJIOKEHHS IS KaliOpyBaHHS BipTyalbHOTO KOHTpOJIEpA.
l'onoBHMiI 3amac Ta XBOCTOBHIl 3amac BHOMPAIOTHCS Ha OCHOBI Oa)KaHOI MOTYXXHOCTI Ta
BucotTn ctosika. SkyHooks BuOMparoTbCcs 3aJe)KHO BiJl €MHOCTI, TAaIiHHSI Ta KHJKA.
BiamoBigHuil CTOSIK 3aBaHTaXXYEThCS HA OCHOBI OUTBIIMX BHUMIPIOBaHb MAAiHHS Ta KHJKA.
Kpim TOro, IIeHTpH 3aBaHTaXYIOThCS 3 YpaxyBaHHSIM TOTYXHOCTI, Ta{iHHs, KUIKA Ta BUCOTH
CTOSIKA.

\
Pucynoxk 2. IIpukian aBToMaTnYHO1 TOOYA0BU pOOOTOTEXHIYHOT KOMIPKH

CTBOpeHHSI MEXaHI3MiB TaKUM YMHOM HE TUIbKA CKOHOMHTH Yac KOPHCTyBaya IpH
pO3pOOIIi KOHIENTYanbHOI CTaHIi, alle¢ # eKOHOMHUTH 3HA4YHY MaM’sITh KOMIT 0Tepa. Metoa
MOTIEPETHBOI KOMITUIALIT 010TI0TEeK, M0 3aCTOCOBYBABCS paHilie, MyOJIOBaB T€OMETPIIO B
KO)KHOMY MexaHi3Mmi. HoBuil MeTo1 BUKOPUCTOBYE €IMHUI (parMEeHT T€OMETPii, AKUH MOXKHA
PO3IITUTH MK pI3HUMH MeXaHi3MaMmu. [laM’siTb, $SKy BHKOPHUCTOBYIOTH 010J1I0TEKH,
3meHmmIach Ha 80%.

JlirepaTypa

1. Energy efficiency analysis of the manipulation process by the industrial objects
with the use of Bernoulli gripping devices / V. Savkiv, R. Mykhailyshyn, F. Duchon, M.
Mikhalishin // Journal of Electrical Engineering. — 2017. — Ne 68 (6). — P. 496 — 502. —
DOI: 10.1515/jee-2017-0087.

2. Muxaitmumma P.I. OOrpyHTyBaHHS mapaMeTpiB Ta Opi€HTAlii CTPyMHUHHOTO
3aXOIUTIOBaYa MaHIMyJATOpa Ui aBTOMATH3allii BaHTaXHO-PO3BAHTAXYBAJIBHHUX OIICPAIIii:
aBTOped. nuc. Ha 3700yTTS HayK. CTYNEHs KaHA. TeXH. Hayk : cnerl. 05.05.05 “IlinniManbHo-
TpancnoptHi Mamman”’ / P.1. Muxaitmmmun. — Tepromins, 2018. — 21 c.

3. Modeling of Bernoulli gripping device orientation when manipulating objects
along the arc / V. Savkiv, R. Mykhailyshyn, F. Duchon, M. Mikhailishin // International
Journal of Advanced Robotic Systems. — 2018. — DOI: 1729881418762670.

4. Research of Energy Efficiency of Manipulation of Dimensional Objects With
the Use of Pneumatic Gripping Devices / R. Mykhailyshyn, V. Savkiv, 1. Diahovchenko, F.
Duchon, R. Trembach // 2019 IEEE 2nd Ukraine Conference on Electrical and Computer
Engineering UKRCON-2019 - IEEE, 2019. - P. 527 - 532. - DOLI:
10.1109/UKRCON.2019.8879957.
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MOJAEJIOBAHHA ABTOMATHU30BAHOI'O ITPOLECY 3MIHHU IHCTPYMEHTIB
B POBOTOTEXHIYHIN KOMIPIII

R.1. Mykhailyshyn, Ph.D., V.B. Savkiv, Ph.D., Assoc. Prof., Y.R. Kravets, N.S. Minko
MODELING AUTOMATED PROCESS OF CHANGING TOOLS IN A ROBOTIC
CELL

OnHuM 13 HAWOLIBII €PEeKTUBHUX IIISAXIB BUPIIICHHS TPAHCIOPTHO-3aBAHTAXXKYBAIbHUX
3aBJJaHh aBTOMAaTH30BAaHOTO BHPOOHUIITBA € CTBOPEHHS aBTOMATHYHHX MEXaHI3MiB, 34aTHUX
BUKOHYBaTH Ha BUPOOHMLTBI psn AonoMiKHHX onepariii [1-2]. [lo HuX BigHOCATHCA
ABTOMATHYHI MAaHIMYJISITOPU 1 MPOMHCIOBI pOOOTH, €KCIUTyaTalliiHa HaJiHHICTh SKUX B
OCHOBHOMY 3aJIeKUTh BiJl KOHCTPYKIIi 3aXOILUTIOI0UOTO MPUCTPOIO [3-4].

Po3po0iieHHsT TPOTOTHMIB [Jisi  CHEIIJIbHOTO 1HCTPYMEHTY Uil MaHIMyTIOBaHHS
OmicTepamMu Ta iHCTpyMEHTaMM BcepeauHi JItoauHO-MammHHOTO iHTep(deiicy Mae BaxIIMBE
3HaYCHHs. Tako)X BaXXJIMBUM Ha JaHOMY €Tari PO3BUTKY BUPOOHHUIITBA € PO3POOJICHHS
OporpaMy TECTYBaHHS, MO0 MOJETHIMTH MPOrpaMHi MOTpeOM Ha BUPOOHMLTBI. 30Kpema
BUKOPUCTAHHSI BEJUKOI KUIBKICTh MPOTOTHITIB IO3BOJUTH CTBOPUTH BEJIHMKY THYYKICTH Y
BUOOpI TOro, IO BUKOPUCTOBYBATH Ha OIMBIIOCTI poOOTHM30BaHUX CTaHIlii. JlrogumHO-
MaIIMHHOTO 1HTEep(dEC TaKkoX IO3BOJHMTH JOCUTH MPOCTO 3pO3YMITH Ta BUKOPHUCTOBYBATH
porpamHi 3aco0u 171 3BUUaiiHOI poOOTH omeparopa.

OnHiero 3 TOJIOBHHUX IIijiel poOoTH Oyno moOyayBaTH THYYKY CHCTEMY 3MIiHHU
iHCTpyMeHTIB. sl TOJJaHHS THYYKOCTI CHCTEMI BXXKJIMBO MPOAHATI3yBaTH MPOLIEC PO3POOKU
HOBOTO IHCTPYMEHTY, SIKMH MOXHAa BHUKOPHUCTOBYBAaTH 3 IIMM TIPUCTPOEM, MIO 3MIiHIOE
iHCTpyMeHT. ToMy OyJ0 mpoaHai30BaHO peaibHy NpodieMy BHPOOHUYOI JiHII, B JaHOMY
BUITAJIKy TTOTPiOCH OyB IHCTPYMEHT, IKUW MIT MiAIOpaTh K OKpeMy JeTallb, TaKy sK OJicTep.

Ornspaoun  po3Mipu  BHCTYIIB, MOXHAa PO3TJSIHYTH JesIKi YCKJIaJHEHHS WOro
OaylaHCyBaHHS, 0COOJIMBO BPaXxOBYIOUM BUKOPUCTAHHS JIUIIIE OJHOTO poOOTa 3 OJHIEI0 PYKOIO
JUIS. MaHITyJTIOBaHHSI HUM, KpIM TOTO, KOKHA JI€Tajlb TOBUHHA MaTH MOXKJIMBICTh 3aXOTUICHHS
iHauBiAyanbpHO. s BupimeHHs 1iei mpobaeMu O0yB po3poOJeHU CTIeiaIbHUN IHCTPYMEHT 3
2 3axoIunoBayamH, siki MaroTh KyT 90 rpamyciB Mix co0O0 Ui 3aXOIUICHHS 3a BHCTYII Ta
pIi3H1 YaCTHH Ha HBOMY.

Kyt mix 3axommoBayaMu J03BOJHMB OM BHKOPHUCTOBYBATH BiJICTaHb MK KiHUMKaMHU
NajbIliB 3aXOIUIIOBAYiB, 3a0€3MeUy0Ur PiBHOBAry BUCTYMY MIC/Isl HOTO YTpUMaHHS B TTOBITPI,
e KyT TaKoXX J03BOJIMB O 100pe 00pobisTH aeTaii, ki 30upanucs niaiopaTtu oKpemo.

3axoruTioBadi, siKi 30Mpaiucs BUKOPUCTOBYBaTH, € Robotiq 2F-85, Tomy moTpibHo Oyno
auie no0yayBaTH TpuMad, 1100 YTpUMYBATH SK 3aXOIUIIOBAYl Ha MICIIi 3 IEBHUM KYTOM, TaK
1 BIACTAHHIO.

Sk Bxe Oyllo cKka3aHO paHille, aganTep Mae QYHKIIO MiJKITIOUEHHS 3aXO0IUII0BayviB 10
pobora. Koxken 3axBat mae Kyt 90 rpagyciB Mixk co6oro. [Ipu po3poOii 11b0oro agantepa ciija
BpPaxOBYBaTH pi3HI acleKTH, HANpUKiIal, SKAA MaTepian Oyne BHUKOPHCTAaHMM A Horo
BUTOTOBJICHHSI, CIIOCIO Or0 BUTOTOBIICHHS, KOH(Irypallifo, sika 0y/e BUKOPUCTOBYBATHCS, Ta
1HIIII KOHCTPYKTUBHI aCIeKTH.

BBaxkasiocst, mo agantep po3aiauTtu Ha 4 pizHi yactunu (Puc. 1.):

erepiiolo Oyna O OCHOBHAa CTPYKTypa ajamnTepa, TOOTO KOHCTPYKIliS, sKa 3'€qHAE
po0oTa 3 3aXOIUTIOBAYEM.
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® [pyra 4acTHHA - II¢ TUCK, 10 3'€JHY€ OCHOBHHUH KapKac i3 KOHCTPYKIIIEIO ajanrepa

® OCTaHHI 2 YaCTHHM - 1€ JUCKH, K1 3’ €JHYIOTh 3aXOIUII0OBaYl 3 OCHOBHOIO PaMOI0.

ABTOpaMH BH3HAYECHO OCHOBHI TlapaMeTpPH pO3MINICHHS YacTHUH aJamnTepa, Ta
IpoBe/ieHa MaTeMaTUYHE MOJICJIIOBAHHS NPOIECY HABAHTAKCHHS paMM ajanTtepa Mpu ii
PIBHOMIpHO HaBaHTa)keHUX 3axBara (Puc. 2).

Pucynok 2. Cratuunuii tect, 100H
BcranoBneHO, BIUIMB CTaTWYHMX HABAaHTAKEHb HAa paMy ajanTepa 3aXxOIUTI0 BalbHOI
cucteMu. B pe3ynbTari MOJIeIOBaHHS PEKOMEHI0BAaHO BUKOPUCTAHHS ITyCTOTLIOrO ajanTepa,
Ta TPyOHOTO ajanTtepa i3 3MIHHUM J11alTa30HOM PO3MIIIEHHS 3aXOTUTIOBAYiB, I 301bIITECHHS
THYYKOCTI BUPOOHHUYOT JIiHii.
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MPOEKTYBAHHSA TA JOCJIIXKEHHS EKCILTY ATAIIMHUX XAPAKTEPUCTUK
HABYAJIBHOI'O MAJIOTABAPUTHOI'O POBOTA

R.I. Mykhailyshyn, Ph.D., V.B. Savkiv, Ph.D., Assoc. Prof., R-V.M. Pavlovskyi

DESIGN AND RESEARCH OF OPERATIONAL CHARACTERISTICS OF EDUCATIONAL
SMALL-SIZED ROBOT

[IpomuciaoBi poOOTH € BaXKIMBOIO YaCTUHOIO AaBTOMATH30BaHOI F'HYYKOT BUPOOHMYOI CHCTEMH
(I'BC), sixa MoKe MiABUIIMTH MPOXYKTUBHICTb Mpalli, 30iJbIINTH TOYHICTh BUTOTOBJICHHS JIETaJCH,
MIABUINUTH IIBHIKICTh IEPEMIIICHHS 00’€KTIB BUPOOHMIITBA. THIIOBE 3aCTOCYBaHHS MPOMHUCIOBUX
poOOTIB BKJIIOYA€ TakKi omepallii, SK 3BaplOBaHHA, CKIAIaHHs, PO3MUICHHS, BiAOip mpod Ta ix
BCTaHOBJICHHSI, TIEPEBipKa Ta TECTyBaHHS BHUpOOiIB, yMaKyBaHHS, SKi MalOTh BHCOKY TOYHICTB,
MIBUIKICTD Ta HaiiHICTh. [IpoMucIOBl poOOTH B Mmporieci BUPOOHHUIITBA MOKYTh BUKOHYBAaTH OCHOBHI
Ta JOIIOMDKHI TeXHIUHI onepaii [1-2].
VY Ham yac € HeoOXiTHUM OTPUMAaHHS HaBHYOK MPOTrpPaMyBaHHS MPOMHUCIOBHUX POOOTIB CTyJEHTaMH,
TOMY PO3pO0Ka MajoradapuTHUX MPOMHUCIOBHX poOOTiB Ha 0a3i Arduino € akTyanbHOIO 3aAadyero.
Takuii poOOT MoXxHa Oysi0 0 BUKOPHCTOBYBAaTH B HAaBYAJLHOMY MPOLEC, IS MPAKTHKHU 1 peamisaril
pizHOTO poay omepauiii, IK OCHOBHHX TaK 1 TOTIOMIXKHHX.
3 wmiero MeToro Oyna po3pobieHa 3D-mMoaens MajaorabapuTHOTO MPOMHCIOBOIO po0OTa 3 KyTOBOIO
CHCTEMOIO0 KOOPIWHAT, BAaHTAKOMITHOMHICTh SIKOTO CTaHOBHUTH 10 1kr. IlomepeaHpho KOHCTPYKIIis
IIPOMHUCIIOBOTO po0oTa OyJia ClipoeKTOBaHa B porpamHomy cepenoruiii SolidWorks (Puc. 1).

Pucynoxk 1. Koncrpykuist ManoradaputHoro npomuciiosro pobora B SolidWorks

[Ticns mporo BCi enemeHTH Oyiau HanpykoBaHi Ha 3D-mpuHTEpi, BUKOpUCTOBYBaBCs 3D-mpuHTEp
Wanhao Duplicator 6 (D6), nerani Oyau BurorosjieHHi ¢ miaTucky ABS ta PLA. Jlns KOHTpOJIrO
mapaMeTpiB  IpYKy  BHUKOPHCTOBYBajJOCh IporpamHe 3a0esmeueHHs Wanhao Cura, fe
BCTaHOBITIOBAJIUCH Pi3HI MapaMeTpH, Taki K, MBUAKICT JAPYKy, TeMIepaTypa coIlia, TeMIepaTypa
CTOJTy, TOBIITMHA CTIHOK, 3aIIOBHEHHS JAcTallel, MACTIIIKA, IMITPIMKA HaBICHUX eleMeHTiB. OTpuMaHy
MozeIb OyJ10 IMIIOpTOBaHA B mporpamue cepegonuie RobotStudio. Ile nporpamue cepenopuiie Iyt
KepyBaHHs poOotamu Ta ix cumyssiiid [2]. B RobotStudio 3i0pano manorabapuTHuii IpOMUCIOBUI
poOOT Ta MiAKIIOYEHO BCi €IEMEHTH XKHUBJICHHS.

BuxkopucroByroun nporpamuuii makeT RobotStudio [3-5] st mporpaMyBaHHS 1 CHMYJISIIT
MIPOMUCIIOBUX POOOTIB, MPOJIEMOHCTPYEMO TSI PO3POOJICHOTO MPOMHUCIOBOTO podoTa. Jlns cumyssiii
BUOpaHO BHKOHAaHHS TMOBOPOTYy MaHinmynsTopa Ha 30 TpaayciB. Y TakoMy BHIAAKy CHCTEMa
BHKOPHCTOBYE TPAEKTOPIIO 13 TpamemienoaiOHM IBHAKICHUM TMPodijeM MPUCKOPEHHS MPOTE BiH €
nepepuBdacTuM [3]. SIk HaCHimOK pPUBOK (TOXigHA MPUCKOPEHHS) MpUiiMae HECKIHUYEHHI 3HAYCHHS.
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Taki mapaMeTpu pyxy MaHIMyJsITOpa BHKJIMKalO4uM BiOpawii. A mpuuynHOIO BiOpaliii € cTpuOKH
MOTYXXKHOCTI JIBUTYHIB MaHiIyisaTopa Puc. 2 depe3 Te, MO MPUCKOPESHHS HA CTafisX PO3TOHY 1
YHOBIJIBHEHHS IPUHAMAIOTh MaKCHMaIIbHi 3Ha4eHHs (B HAIIOMY BHIAAKy 3 i 5 mM/c?).

Hnst Toro, mo0® YHHKHYTH Takoi HpoOieMu, IUIaHyBaHHS TPAaeKTOpii 3MiHEHO, IOJaHO
(dyHKIII0 3 Oe3lepepBHUM MPUCKOpEeHHsAM. B mporpamuHomy cepenoBuini RobotStudio mis 1woro
BukopucTtoByeThes QyHkiris PathAccLim (PathAccLim TRUE \AccMax := 0.3, TRUE \DecelMax :=
0.3). B pesynbrati oTpumMaemMo TpaneuienoAiOHui npodine B (azax MpUCKOpEHHS 1 YHOBIIbHEHHS
Puc. 3. 3 pucynky 3 MoXHa M00auuTH, 10 KOJIUBAaHHS MOTY>KHOCTI ABUTYHA BiACYTHI, (asu po3roHy
1 YIIOBUIBHEHHSI IPOXOISITH MOHOTOHHO.

Motymuicte asuryna BT Morywuicte aeurywa BT

Yac Hav

Pucynoxk 2. I'padik moTyXHOCTI JBUTYHA Pucynoxk 3. I'pagik moTy>XHOCTI JBUTyHA
MaHIImyJsITopa MaHIImyJsITopa

Y poboTi TPOBEACHO MOCHTIKEHHS CKCIDIyaTallifHUX XapaKTePUCTHK MajorabapuTHOTO
MIPOMHUCIIOBOrO  poOoTa B  mIporpamMHoMy  cepemoBuiini  RobotStudio. Ta  BUroToBiIeHHI
EKCIEPUMEHTABHUN 3pa30K MaJIOrabapuTHOTO MPOMHCIOBOrO po0oTa Ui MPAaKTUYHUX 3aHATH 13
NporpaMyBaHHS IPOMHUCIOBUX PoOOTiB Ha 0a3i Arduino.
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2. Muxatimnmma P, OOrpyHTyBaHHA TMapaMeTpiB Ta Opi€HTAIi CTPYMHHHOTO
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3ACTOCYBAHHA IHJ;[YKHIPIHOFO HAIIJTABJIEHHSA ITPU BUT'OTOBJIEHHI
JAETAJIEH CIVIBCBKOI'OCITOJAPCBKUX MAIIINH

Ch.V.Pulka Dr.,Prof., A.I. Horishnyy, I.F. Dudych, T.M. Strus'.
APPLICATION OF INDUCTION SURFACING IN THE MANUFACTURE OF
PARTS OF AGRICULTURAL MACHINES

B cinschkorocnogapchkoMy ManimHOOYAyBaHHI BHKOPHUCTOBYIOTH TaKl JeTaml SK JIEMIIIi
IUTYTiB, TUCKU Ta CTPiibyaTi Jaly KyJIbTUBATOPIB, HOXKi-THYKOPI3H 1 T.JA., AKI MPAIIOIOTh B
aOpa3WBHHUX CEpPEOBHUINAX. 3 METOI0 IMJBHIICHHS 3HOCOCTIMKOCTI POOOYMX TOBEPXOHB
3aCTOCOBYIOTH Pi3HI METO/IM HATUIABIICHHS B TOMY YHUCII 1 IHIYKIIIIHE.

Buxonsun 13 HeoOXiTHOCTI BUPOOHHIITBA CIOCIO IHIYKIIMHOTO HAaIJIaBICHHS IOCTIHHO
BJIOCKOHAJIIOETHCS B HACTYMHHUX HAMpsMKax: IBUIICHHS MPOAYKTHBHOCTI MpOIECYy Ta
3HOCOCTIMKOCTI HAIUIaBJIEHOTO MeTaly, ONTHUMI3aIlli peXUMIB 1HAYKIIHHOTO HarpiBaHHS,
BIOCKOHAJICHHSI KOHCTPYKIIii 1HAYKTOpIB 1 HAarpiBaJbHUX CHCTEM, €KOHOMIii eNeKTPOeHepTrii
MIPU HATUTABJICHH] MCKIB JOBIJIBHUX JIIaMETPIB 1 pO3MIpiB 30HU HAIUTABJICHHS.

JUnist migBUILEHHS MPOTyKTUBHOCTI MPOLIECY HAIUIABICHHS HOXKIB-THUKOPI3iB 3y0uaroi ¢opmu
3aMpOMOHOBAHO TEXHOJIOTII0 OJHOYACHOTO I1HAYKI[IHHOTO HAIUIaBJICHHS MO BCIH poOoUiit
NOBEPXHI 3 IIMPUHOIO HAIJIaBJIEHHS OUIBIIOI 3a BHCOTY 3y0a 3 BHUKOPHUCTaHHSM
JIBOBUTKOBOTO KIJIBIIEBOTO 1HAYKTOpa. B pe3ynbrari 1[bOTO MiABUIIMIACH MPOAYKTUBHICTH
npoliecy HarjiaBieHHs B 4-5 pa3, 3HOCOCTIMKICTh HAIUIABJICHOTO APy BiAMOBITHO 3 2.2 10
3.4. B nopiBHSHHI 3 ICHYFOUMM HENEPEPBHO-TOCIIIIOBHIM CIIOCOOOM HAIIaBIICHHS.

3 METOI0 eKOHOMII eNIEKTPOCHEPTii MPOBECHA ONTUMI3ALlis PEKUMIB MiABOY MOTYKHOCTI 710
iHaykTopa. [Tokazano, Mo oHOYACHE HAIJIaBJICHHS JUCKIB MO BCid poOOYiil TOBEPXHI MOXKHA
IPOBOJIUTH SIK MPU MOCTIMHIM MUTOMINH MOTYXHOCTI 32 NMEBHUH NMPOMIKOK Yacy Tak 1 IpHu
3MIHHIN 32 €HEPrOOIIaTHUM PEKUMOM 3a TOU K€ MPOMIKOK Yacy. [Ipu mpoMmy gocsiraeTbes
eKOHOMisI elekTpoeHeprii Ha 16-37% B 3aleKHOCTI BiJi BAKOPUCTAHHS HAIUIABIIO BAJIbHUX
MaTepiais.

Ha mnpaktumi OyBarOTh BHUMAAKH KOMH JiaMeTp AWUCKIB 1 IIMPUHA 30HU HAIUIaBJICHHS
3MIHIOIOTBCA. 711 1BOTO HEOOXiAHO MIAOMpAaTH I1HINI KOHCTPYKIII 1HAYKTOpIB abo
CreniajJbHUX eKpaHiB, 10 OB A3aHO B BEIMKUMH MaTepiallbHUMHU 1 TPYIOBUMH 3aTpaTaMu.

3 mier0 MeTor OynM TPOBEACHI JOCHIDKEHHS 1 PO3pPaxyHKH PO3MIPIB 1HAYKTOPIB 1
CHEIIAIbHUX EeKpaHiB TeIJIOBHX 1 EJNEeKTPOMArHiTHUX TMOJIB Ui Pi3HUX BHIAJKIB
BUKOPHUCTAHHS LIUX CUCTEM.

B pe3ynbTari qoCiiKeHb OTpUMaHi JaHi sIKi JO3BOJIIOTH BU3HAYATH PO3MIpH 1HIYKTOPIB 1
€KpaHiB, a TaKOX CWUJIy CTPyMYy IS HaIUIaBJIEHHS JUCKIB 3y04aTtoi (GopMu TOBIITBHUX
JiaMeTpiB 1 pO3MipiB 30HU HaIlJIaBJICHHS.

TakuM YWHOM TNpU BUKOPUCTAHHI TOI YM 1HIIOI HArpiBajJbHOI CHCTEMH 1HAYKIIHHOTO
HATUTaBIICHHS, 1H)KCHEP-TEXHOJIOT 3a 33JJaHUMHU JiaMeTpaMu JHMCKa 1 IIMPUHU HAIJIaBICHOTO
mapy Moxke rpadigHo abo 3a TaOIMYHUMH JaHUMH MII0MPaTH HEOOX1AHI PO3MIpH 1HAYKTOPA,
BUXOJSIYH 3 TOTPEO TEXHOJIOT11, 1[0 CKOPOUy€e TEPMIHHU 1 MaTepialibHi 3aTpaTH Ha MPOBEIACHHS
EKCIICPUMEHTIB 1 BIPOBAHPKCHHSI HOBUX TEXHOJIOTIH y BUPOOHUIITBO.

3arponoHOBaHa TEXHOJIOTiS 3 BUKOPHCTAHHS HArpiBajbHOI CUCTEMH 1HAYKTOP TEIJIOBUH 1
enektpomarHiTHuil  exkpanu (ITEE) pmo3Bonsie nmomatkoBo exkoHomuTd Ha  15-20%
€JIEKTPOEHEePrii, MiABUIIMTH CTAOUIBHICTh TOBUIMHU HAIUIABICHOTO Hiapy mertany 1o 22% i
CKOpPOTHUTH Yac HarutaBieHHs 3 32 ¢ 1o 22 c.
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Kpim Toro nmms migBUIEHHS 3HOCOCTIMKOCTI HAIUTABJICHOTO METajay OyJI0 3amporiOHOBAaHO
BBECTH JIOJIATKOBI TEXHOJIOTIYHI omepallii B Mpolec IHAYKIIHHOro HariaBlIeHHsS, a came
TOPU3OHTAJIBHY 1 BEpTHKaJIbHY BiOpalii, a TakoX OOepTaHHS OHUCKa 3 BIAMOBITHOIO
MIBUIKICTIO BITHOCHO BEPTUKAIBHOI OCI.

[Ipy 1pbOMY BpaxoOBYIOYM HE BEJIUKY TOBIIMHY IUJIOCKMX TUCKIB 3-6 MM, BEJIHKY yBary
NPUIUIEHO 3aIMIIKOBUM HANpyXEeHHAM, AedopMalisM 1 MepeMilleHHAM sIKi BHHUKAIOTh
TiCTIsl HAIlJIaBJICHHS B 30H1 poO0Y0i MOBEPXHI, SIKa Ma€ Pi3HY IMIHUPUHY.

B nmocnmimxeHHSX MOKa3aHO IO MaKCHMajbHI 3aJMIIKOBI HANpyXEHHS G2 BUHUKAIOTH B
HaIJIaBJIeHOMY Iapi Oe3mocepeaHbo OIS MeXi HOro 3’€qHaHHS 3 OCHOBHHUM METajoM Ha
MeEXI1 3 He HaIlJIaBJICHOIO 30HOK0 62=0.54 o, IpH rpaHulli MIITHOCTI copMaiTy 6;=150 MITa.
Po3pobiiena TexHoOTis 103BOJIsIE TPOBOJUTH HArpiBaHHS 3 HU3BKUM PIBHEM TPaJli€HTHOCTI
TeMIeparypu mo paniycy aucka. Ilpu BepTHKanbHINA 1 TOpU3OHTAJIBHIM BiOparmii merani 3
BIJIMOBITHOI0 aMIUTITYZIOI0 1 YacTOTOI O€3MmoCepelHbO B MPOIIECI HAIUIABIICHHS BIAE€THCS
ONTUMI3yBaTl MIKPOCTPYKTYpPY HAIUIABJICHOTO METajdy 1 MiJBUIIUTH 3HOCOCTIMKICTh
HaIJIaBJICHUX 3pa3KiB MPUONM3HO B 1.5 pa3u MOPIBHSIHO 3 TEXHOJIOTIEH 0€3 BHUKOPHCTAHHS
BiOpariii.

Ct1abinbHICTh TOBUIMHM 1IAPY HAIUIaBIEHOTO METally MOKpaIlyeThest Ha 22% 1 JocaraeTbes 3a
paxyHOK KOMOIHOBAaHOTO BHKOPHCTAHHS TOPU30OHTAIBHOI 1 BEPTHKAIbHOI BiOpamiil sKxi
3a0€31evyI0Th PIBHOMIPHHUI PO3IMOIiI PIIKOTO METAy B 30H1 HAIlJIAaBJICHHS.

3acTocyBaHHS PO3POOJICHUX TEXHOJOTIYHMX CXeM 1 OOmagHaHHS [ 1HAYKLIIHHOTO
HaIJIaBJICHHSI HOXXIB-THYKOPI3IB J03BOJISIE IMABUINUTH MPOAYKTHBHICTH Tpalli, eKOHOMHUTH
€JIEKTPOEHEPTit0, MOKPAIUTH MIKPOCTPYKTYPY, HIJABUIIUTHA 3HOCOCTIHKICTH 1 CTaOUIBHICTH
TOBIIMHU IIApy HAIUIABIIEHOTO METally, a TaKOXX 3HHU3UTH 3aJMILKOBI HANpyXeHHS 1
neopmartii TUCKIB AKI CHPHUSIOTH YCYHEHHIO JOJATKOBUX TEXHOJOTIUHUX Omeparii
(puxTyBaHHS, IOTIEPETHIN MIAITPIB).

JlirepaTypa.

1. I'appumrok  B. 4., Muxaimumuma B.M., Mwuxaimmma M.C., Ilyneka Y.B.
OnTumManbHe KepyBaHHS 1HIYKIIHUM HarpiBoM B MpOIECax HAIJIaBICHHS TOHKUX (DaCOHHUX
nuckiB / Bicauk THTY 2020.-Ne1(97), C. 5 — 13.

2. I'appumok B. 4., Ilynmska Y.B., Muxainumua M.C., Cenuunmmmn B.C.
MaremaTiuHa MOJZEeib PyXy Kparuli piIKOrO MeTajay Ha TMOBEPXHI 0O0EpTOBOTO CTaJIEBOTO
mucka / Bicauk THTY 2020.-Ne3(), C.(B apymi).

3. Pulka Ch.V., Pidgurskyi M.I., Senchishin V.S., Sharik M.V., Gavrilyuk V.Ya.
Effect of horizontal mechanical metalvibration on service properties of deposited / The Paton
Welding Journal, November 2019, Ne10, P. 21-26.

4. Tlyneka Y.B., Hla6mit O.M., bapanoscbkuii B.M., Cerunmun B.C., T'aBpuirok
B.A. Ilytu coBepieHCTBOBAHMS TEXHOJOTUM WHIYKIIMOHHON HAIJIaBKA TOHKHX JHCKOB /
“ABtomart cBapka ”’ Ne5-6.—2015. - C. 64-67.
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OCOBJIMBOCTI 3ACTOCYBAHHSA CYMIIIENA 3AXUCHUX I'A31IB IIPH
HAIIIBABTOMATHYHOMY 3BAPIOBAHHI IINTABKHUM EJIEKTPOJ1OM

V.Y. Romaniv, V.V. Lazaryuk, Ph.D., Assoc. Prof.
PECULIARITIES OF APPLICATION OF SHIELDING GAS/ MIXTURES IN
THE GAS METAL ARC WELDING

HaniBaBTOMaTuyHe 3BaploOBaHHS IUIABKHM  €JIEKTPOAOM Yy 3aXHMCHHMX raszax
3QIIMIIAETHCA  HAWMOUIBIIMM TOMIMPEHUM CIIOCOOOM MacOBOTO BHPOOHHIITBA 3BApHUX
KOHCTPYKLINA. Bucoka NpOAYKTHUBHICTH Tpalli, MOXJIMBICTh MeXaHi3alii Iporecy Ta
3HM)KCHHS IMOBIPHOCT1 YTBOPEHHS TOP Ta TPIIIMH 3BApHOTO 1B € OJJHUMH 3 TIepeBar JaHOTro
crniocoOy. IIpoTe mpu 3BaproBaHHi ByIJICHEBUX CTallell y BYIJIEKHCIOMY ra3i MOXe MaTH Miclie
HECTaOUTBHICTh TOPIHHS JYyTH, TiJBHIICHE pO30pPU3KYBaHHSI E€JIEKTPOJHOTO METaIy,
HE3a/10BUIbHE (opMyBaHHsS miBa. [Ipu 3BapioBaHHI BYIJICIIEBHX CTaleld B aproHi HEpiaKo
CIIOCTEPITa€ThCA TMOSBA MOPUCTOCTI, BUKJIUKAHOI BHYTPIIIHIMU PEAKIISIMU B PO3IUIABICHOMY
MeTalli, YTBOPSHHSIM OKCHJIy BYTJICIIO Ta HEAOCTAaTHHOIO KUTBKICTIO PO3KHCIIOBadiB. OqHUM
13 HampsIMKIB  yJOCKOHAJIEHHS TMPOILIECY HaliBaBTOMAaTUYHOIO 3BAPIOBAHHS IUIABKUM
CJIEKTPOZIOM Y 3aXHMCHHUX Ta3ax € TMOKpAIIeHHS METaTypriiHuX TPOLECiB yepe3 3MiHY
ra3oBOTr0 CEepel0BUIIIA MIPOILIECY.

Cepen mpuuuH ToripiieHHs (OpMYyBaHHS 3BapHOTO IIBA NMPHU HAIMIBABTOMATUYHOMY
3BaproBaHHi y CO» Oyno BcTaHOBIEHO [1] BHOYXOMOAiOHI BUIIJIECKA PO3IUIABICHOTO METATy
13 3BapIOBAJIbHOI BaHHU, 30UIBIICHHS PO3MIPY Kpameib pO3IUIaBIEHOTO0 METaly Ta 3HauHi
pPEaKTHBHI CHJIM, IO BHUINTOBXYIOTh Kparuli MeTamy 3a Mexi mBa. OgHuM 13 cmocoOiB
KepyBaHHs IporiecoM (OpMyBaHHS Ta MEPEHECEHHS Kparuli eJIEKTPOAHOr0 MeTaly y Ay3i €
3MEHIIEHHS TOBEPXHEBOIO0 HATATY Ta IMIJBUIICHHS KOHIIEHTpAIli MOBEPXHEBO-aKTHBHUX
PEUOBHH y ITOBEPXHEBOMY IIIapi PO3ILIABIEHOTO METAIy.

Tak n1o6aBKM KUCHIO J0 BYTJIEKHCIOrO ra3y 3MEHIIYIOTh TOBEPXHEBUI HATAT 3ajli3a Ta
NOKpaIlyioTh Tpouec QopmyBaHHs ImBa. Buxopucranus cymimeidr CO2+O; mnigBuinye
IHTEHCUBHICTh OKHCJICHHS BOJHIO Ta 3MEHIIYE IMOBIPHICTh YTBOPEHHS IMOp Ta TpimuH [1].
3paptoBanHs 'y CO21+20%0; pekOMEeHIyI0OTh NPOBOAUTH B HUKHbOMY IIOJIOXKEHHI Ha
nigBuimeHux crpymax [1]. IIpoTe Hem0MiKOM TaKoTro croco0y € 301IbIIeHHS KITBKOCTI MIJIaKy
Ha TOBEPXHI 4epe3 MiABHINEHHS OKHUCIIOBAJIHLHOTO MOTEHI[IATY 3aXHMCHOTO CEepelOBHINA Ta
O1TBIII BUCOKY TEMIIEpATypy 3BaprOBajbHOT BaHHH.

[Tokpamutu  opMyBaHHA 1IBa, 3MEHIIUTH a00 YCYHYTH pPO30OpH3KYBaHHS
€JIEKTPOJAHOI0 METAITy, 38 YMOBH BHCOKOI TPOJYKTUBHOCTI MTPOLIECY MOKHA BUKOPUCTOBYIOUHU
HaIliBaBTOMAaTUYHE 3BAPIOBAHHS IUIABKUM EJIEKTPOJOM Y CEpPENOBHILI aproHy 3 J00aBKaMu
BYTJICKHCIJIOTO Ta3y Ta/abo kucHo. [1osiBa KUCHIO y CepeIOBUII ra30BOT0 3aXHUCTy HA OCHOBI
aproHy TaKoX 3MEHIIYye MOBEPXHEBUH HATAT 3aji3a, L0 CIpHs€ MOAPIOHEHHIO Kpamenb Ta
nepexony 1O CTPYMEHEBOTo crnocol0y TMEepeHeceHHs eNeKTpoAHoro werany. Ilpore
IiABUILIEHHS TEMIIEPaTypH 3BapIOBAIbHOI BaHHH IPHU 3BapIOBaHHI TOHKOJIHUCTOBHUX 3arOTOBOK
MOKE CTaTH MPUYUHOIO AePEKTIB IEpPEeTAICHHS.

Takox mpu 3MiHI Ta30BOr0 CepeIOBUINA CJiJl BPaXOBYBATH MPOCTOPOBE MOJIOKEHHS
3BapHOro ImBa. i1 BUKOPUCTAHHS IMIYJbCHO-IYTOBOTO 3BAapIOBaHHS B aproHi B YCIX
IPOCTOPOBUX IMOJIOKEHHSIX PEKOMEHIYIOTh BMICT BYIJIEKMCIIOTO T'a3y Ta KUCHIO OOMEXYBaTH
no 15% [1]. Jlo HemomikiB 3acTOCYBaHHS CYMIIICH BITHOCSATh TaKOX OUIBIIMI PO3XiJ
3aXMCHOTO ra3y uepe3 OUTbITy JOBKUHY TyTH.
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[TpoBeneHo aHami3 yKpaiHChKMX BUPOOHUKIB TEXHIYHUX Ta3iB Ta ra30BUX CyMIilIel Ha
CaifTi prom.ua 3a MOIIYKOM «CYMIII ra30Ba», «CyMilll 3BaplOBaJIbHA», «CBApOUHAS CMECH.
Busisineno 11 mpono3wuitiii ra3oBoi cymiln Ha OCHOBI aproHy Ta Byrjiekucioro rasy. IIpore
BUPOOHUKH MPOMOHYIOTH JIMIIIE Ta30BYy cyMimn oaHiel rpymu M2 (15 < C0z <25) 3 BMicTOM
CO0; -18-20% (Toproa mapka MIX Nel), BiamosinHo no ctanaapty ISO 14175 "Marepianu
3BaplOBaJIbHI. 3aXUCHI ra3uW /s JYrOBOTO 3BaproBaHHS Ta pizaHHA". Crocrepiraerbes
UpOKe BapitoBaHHs ITiH Bix 315 rpH. 10 550 rpH. 3a 6amoH (40 ;). OkpeMi BUPOOHUKH Ha
CBOIX caliTaXx MPOIMOHYIOTh TAaKOX ra3oBi cymimii i3 BMictom CO02 - 2, 10, 18, 20 Ta 25%.11s
HaITiBABTOMATHUYHOTO 3BapIOBaHHS BYTJICIICBUX, HEPXKaBIIOYHX, HU3BKO Ta
CepeIHbOJIETOBAaHUX CTaJIel, a TaKOK TOHKOCTIHHMX KOHCTPYKIil Ta OIMHKOBAHUX BUPOOIB.
Jlnst MOpIBHSIHHS IIH YUCTOTO aproHy, BYIVIEKMCIIOTO Tra3y Ta iX cyMmimied Oyino mpoBeneHO
NOPIBHSUIBHUHM aHali3 LIHOBUX THPOMO3UIiil oxHOoro BuUpoOHMKa Kommanii «Jlinme a3
Vkpainaw, http://www.linde-gas.com.ua/. [lina: CO: - 1, Ar - 2,47, Ar+18%CO>— 1,96.

[TpoBenenuii aHami3 o0coOIMBOCTEN 3aCTOCYBaHHA CyMilled Tra3iB Ha OCHOBI
BYIJICKHCIIOTO Ta3y Ta aproHy BKa3ye Ha 3HAYHY NEPCHEKTHBY iX BUKOPUCTAHHS JUIS
HaIliBaBTOMATUYHOTO 3BAapIOBAHHS IUIABKUM €JIEKTPOAOM, OCKUIBKH 1€ JO3BOJISE MiABUILIUTH
SKICTh 3BapHUX BHUPOOIB, MIITHICTHI XapaKTEPUCTHUKU 3BAPHOTO IIIBa, 3HAYHO 3MEHIIUTH
TPYAOMICTKICTh 3auUMIIEHHS Ta MOJIpPYyBaHHS IOBEPXOHb BiJ CIiAiB OpM30K Ta Kparelb,
3MEHIIUTH BUTPATHU €JIEKTPOCHEPTIi Ta 3BaproBasIbHOTO ApoTy Ha 10-15%. Cepen pusukiB 11
BUPOOHMKIB METAJIOKOHCTPYKIINA NIpU 3aCTOCYBaHHI 3BApPIOBAIBHUX CyMilIeH TrasiB ciix
Ha3BaTH HEBPAXyBaHHS IPOCTOPOBOTO TIOJIOKEHHS 3BAPHUX IIBIB, MOXJIMBI ITiABUIICHI
BUTPAaTH 3aXHCHOIO Tra3y Ta OLIbII BUCOKY LIHY CYyMIlIl y TMOPIBHAHHI 3 BapTiCTIO
BYTJICKHCIIOTO Ta3y.

Jirepartypa

1. IHotanseBckuit A.I'., CapaeB }O.H., Uunaxos /[[.A. CBapka crajieil B 3alIUTHBIX
razax IUIaBSIIUMCS AJIEKTPoIOM. TexHuka W TexHoyorus Oymymiero: moHorpadus / A.T.
[Moranbesckuii, FO.H. Capaes, J[.A. YUunaxoB; FOpruHckuii T€XHOJIOTMUYECKUI UHCTUTYT. -
Tomck: N3a-Bo TOMCKOr0o MOJIMTEXHUYECKOTO YHUBEpcUuTeTa, 2012. - 208 ¢
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JOCIIVKEHHSA HA YIAPHY B’A3KICTDb 3BAPHUX 3°€[IHAHD I3 CTAJII

0912C
V.F. Savkiv
IMPACT RESISTANCE INVESTIGATION OF THE 091'2C STEEL WELDED
JOINTS

B Hadrora3osiii mpoMuciIOBOCTI I TPAHCIIOPTYBAaHHS Ta 30epiranHs HaQTO-ra30BUX
IPOAYKTIB IIMPOKO 3aCTOCOBYIOTHCSI PE3EpBYapH, /10 SKMX BHUCYBAIOTHCS BHCOKI BHUMOTH
MIIHOCTI Ta HAMIAHOCTI. 3 METOK 3amobiraHHs IX TpUBANOl eKcIuTyaTtarii HeoOXiJTHO
MPOBOAMTHU J11arHOCTYBaHHS MOTOYHOI'O TEXHIYHOIO CTaHy CTajiel Ta 3BapHUX 3 €JHAHb Ta 3a
HEOOXIJTHOCTI BUKOHAHHSI PEMOHTHHUX 3axoiB. [IpoBeeHHS peMOHTHHX POOIT pe3epByapis,
SIK1 BUKOPHUCTOBYIOTHCS B HATOTA30Bii MMPOMHCIOBOCTI € CKJIQJIHUM TEXHIYHUM 3aBIaHHSM,
AK€ TOTpedye MOKPOKOBOI TEXHOJIOTIi 3 3acTOCYBaHHSM OOIPDYHTOBAaHMX pPEXHUMIB Ta
napamMeTpiB KOXHOi1 omeparii. Bimomo, 110 OUIBIIICTh BUMAAKIB HEMPOTHO30BAaHOTO
pyHHYBaHHSI pe3epByapiB MOB’s3aHO 13 Jedekramu 3BapHHMX IBiB. HasBHICTH Jeryroumx
€JIEMEHTIB B METaJll CIPHUSE MOTIPIICHHIO 3BAPIOBAHHS, 30KpeMa MOJKJIMBA MOSBA JISHOK 3
MOHMKEHUM OMOPOM KPHXKOMY PYHHYBaHHIO.

[Tpomiecn nmerpanaiii MpOTSATOM TPUBAJIOTO HAIPAIIOBAHHS, € HalHEOE3NMEeUHIMUMHU
JUIs 3BapHMX IIBiB, OCKUIBKM CIPUYHHSIOTH HEMPOTHO30BaHI 3MIHM MEXaHIYHUX
BractuBocTeld. lle muUTaHHSA € 0COOJIMBO BaXKIIMBHUM IS HOBHX TEXHOJOTIYHHX ITIJIXOMIIB
nporecy 3BaproBaHHs. [lpoliecH BHIINCHHS IUCIEPCHUX BKJIIOYCHb, MPUTAMaHHI 30HI
3BApHOTO IIBa Ta TEPMIYHOTO BIUIMBY MOXKYTh CIPHYMHATU MOIIKOHKEHHSI CTPYKTYpPH
MeTaJy Ta MO Pi3HOMY BIUIMBAaTH Ha MOro omip pyHHYBaHHIO 3a PI3HHUX TeMIIepaTypHO-
cuinoBux ymoB. [Ipouecu 3apoimkeHHS Ta MOIMIMPEHHS TPINIMH 32 JUHAMIYHHX YMOB €
JOKaJi30BaHUMU W TpaHUYHUI CTaH MaTepialy BU3HAYAETHCS (PAKTHUYHO BIIACTHBOCTIMH
«HANHEOE3MEeUHINX UITHOKY, IKUMH MOXYTh CJIYT'yBaTH 3BapHi mBu [ 1-3].

3BapHi IBU € MAKPOKOHLIEHTPATOPAMHU HANPY>KEHb Ta CKIAIHOIO (Pi3UKO-MEXaHIYHOIO
CTPYKTYPHO-HEOTHOPITHOIO CUCTEMOIO (OCHOBHUM METal — 3BapHUH IIOB — 30HA TEPMIYHOTO
BIUIMBY), SIKa MOYKE€ MICTUTH TE€XHOJIOT1YHI KOHIIEHTPATOPU HANpYXEeHb — MiPi3H, HEPOBAPH,
MOPH, 0 MOXKYTh CIIPUUUHUTH iX pylHYBaHHS [4].

3 MeTO10 IIOT0 OYJIM MPOBEACHI JOCITIKEHHS 3BapHUX 3 €IHAaHb Ha YAapHY B’SI3KiCTh
crami 09I'2C. BusineHo, mo ymapHa B’S3KICTh JOCHIIKEHOI CTalll € JOCTaTHHO BHCOKOIO.
[Ipu ubomy ynapHa B’s3KiCTh 3BapHOro mBa 3a temnepatyp -40°C ta -20°C € i1eHTHYHOIO
OCHOBHOMY Matepiany. [[ns 3pa3kiB BHpi3aHUX 3 30HH TEPMIUYHOTO BIUIMBY Ta [IJISTHKH
3BapHOro mBa i temnepatypu -40 °C € B cepennboMy BiamoBigHo Ha 1,15 Ta 1,4 pasu
HIDKYOI0 HIK OCHOBHOTO MeTaiy. BiaMiHHOCTI 3Ha4YeHb yHapHOi B’A3KOCTI y 3pa3zkax
BUpI3aHUX 3 LEHTPAIbHOI MAUISHKM IIBa Ta B 30HI TEPMIYHOTO BIUIMBY 3YMOBJEHI iX
CTPYKTYpHUM cTaHoM. CITiJT 3a3HaYUTH, 1110 CIIOCIO BUPI3aHHS TEMIUICTIB 3 SKUX BUTOTOBJICHO
3pa3Ky HE BIUTMHYB Ha yIapHY B’SA3KICTh Y JOCTIKEHOMY TeMIIEpaTypHOMY Jlialla3oHi.

Jlirepatypa

1. ®puaman f.b. Mexannueckue cpoiictBa. Jedopmanus n paspymenue / 1.6 ®dpugman. - M.:
MammnaocTtpoenue, 4. I, 1974. - 472 c. 2. Kaganos JI.M. OcHoBbl Mexanuku pazpymenus / JI.M. Kauanos. M.:
Hayxka, 1974. - 312 c. 3. Makknuarok @. Jlepopmamust n paspymenne marepuayioB / @. MakkIMHTOK, —A.

Apron . M.: Mup, 1970. - 443 c. 4. llecrepukoB C.A. Uzbpannsie Tpyast / C.A. Illectepukos. M.: U3n-Bo
MockoBckoro yausepcureta, 2007. - 242 c.

20



Mamepianu IX Midcnapoonol HayKoeo-mexHiyHol KOHpEPEHYii MOIOOUX VHEHUX M CHIYOEHINIE.
Axmyanori 3a0a4i cyyacrux mexronozii — Tepronine 25-26 mucmonada 2020.

YK 621.865.8

B.b. CaBkiB,kaH[. TeX.HayK, Aol., P.I. Muxaiiummu, kana. tex. Hayk, C.A. Tpauyk,
A.O. CeBepun

TepHOMiNbCHKHIA HAITIOHAILHUH TeXHIYHHUM yHiIBepcHuTeT imMeHi IBana Ilymros, Ykpaina

CTPYMUHHI 3AXOILTIOBAJIBHI TIPUCTPOI IPOMUCJIOBHUX POBOTIB 3
IHTEI'POBAHHUM KOHTPOJIEM PO3MIPIB Ob’€KTIB MAHIITYJIIOBAHHSA

V.B. Savkiv, Ph.D., Assoc. Prof., R.I. Mykhailyshyn, Ph.D., S.A.Trachuk, A.O. Severyn
BERNOULLI GRIPPERS FOR INDUSTRIAL ROBOTS WITH INTEGRATED
CONTROL OF THE DIMENSIONS OF THE MANIPULATED OBJECT

OaHuMH 3 OCHOBHUX BHUMOI [0 TEXHOJIOTIYHOTO OOJaJHAaHHA THYYKHX
aBTOMATH30BAHUX BUPOOHUYHMX CHCTEM € TOE€IHAHHS BUCOKOI MPOIYKTHBHOCTI 3 TOYHICTIO
BUKOHaHHs omepaniii. EdexTuBHe 3a0e3nedeHHs TaHUX BHUMOT JOCATAETHCS MUISIXOM
MaKCHUMaJbHOI KOHIIGHTpALii TEXHOJOTIYHUX Omepamiii B OAMHUII TEXHOJOTIYHOTO
oOJlafHaHHA 3 BHKOPHCTAHHSAM CHCTEMH aBTOMaTH4YHOro kepyBaHHs [1]. Kpim mporo y
Cy4acHOMY MeXaHOOOpOOHOMY BHMPOOHMIITBI BHHUKA€E HEOOXIIHICTH Oprasizaiii peXuMiB
ONTUMAIBHOTO Ta aAaNTHBHOTO MPOBEACHHS TEXHOJOTIYHUX MPOLIECIB, K1 peai3yloThCs IPH
3aCTOCYBaHHI METOJIIB aKTMBHOTO KOHTPOJIO MapaMmeTpiB 00’ekTiB MaHimymatoBaHHS (OM).
Otpumana indopmariist mpo napamerpu OM BUKOPHUCTOBYETHCS ISl TOAATBIITNX PO3PAXYHKIB
HailepeKTUBHIMINX PeXUMiIB OOPOOKH.

KOHCTpyKTHBHI Ta eKCIUTyaTaliitHi 0COOIUBOCTI CTPYMUHHUX 3aXOTUTIOBAYiB CTBOPIOIOTH PSI
JOJJATKOBUX MOXKIIMBOCTEH 1 TMepeBar mepel KIACMYHUMHM METOJaMHM BHUMIPIOBaHHS
MMHEBMATUYHUMH 3aco0amu: TO4YHE IeHTpyBaHHS OM BiIHOCHO BJIACHOI OCl 3aXOILIIOBayda B
no3ulii BHUMIPIOBaHHS, KOHTPOJIb BiCECUMETPHUYHOCTI Ta KOHycHOCTi OM, miaBHIeHa
TOYHICTh BUMIPIOBaHb, 301JIBIIICHHS Jiaria30Hy BUMIPIOBAaHUX PO3MIpiB Ta iH. [2].

Ha puc. 1 mnoka3zanwii CTpyMUHHHMH NPUCTpid, IO NOoeAHYye (GYHKLII 3aXOIUICHHS,
IIEHTPYBaHHS BIJTHOCHO BJIACHOI OCI Ta
IPOBEICHHS  AaKTHBHOTO  OE3KOHTAKTHOTO
KOHTPOJIIO BHYTpPIIIHROTO miameTrpy OM 3
BHYTPIIIHIM TJIyXUM OTBOpOM. CTpyMHUHHUI
3aXOIUTIOBaY ~ KOHCTPYKTMBHO  TNPOCTUH 1
3a0e3medye BUCOKI €KCILTyaTaliliHi MOKa3HUKU
M0 HAMIMHOCTI Ta JOBTOBIYHOCTI pOOOTH TpH
30epekeHHI Ha BeCh dYac WMOro CIyxOu
HOCTIfHO BUCOKOT TOYHOCTI BUMiPIOBaHHS.
[Tpuctpiit ckmagaeTbecs 3 Koprycy 1, B aKomy
3aKpilUIeHa BCTaBKa 2, IO YTBOPIOE 3
HUM 3aKpUTy Kamepy 3 s MiJIBOAY
CTHCHEHOTO MOBITPs. MiX 30BHIIIHBOIO
dackoro kopmycy | Ta BHYTPIIIHBOIO
(ackor0 BCTaBKM 2 YTBOPIOETHCS PEryJbOBaHA KiNblieBa KOHIYHA LIUIMHA 4 JUISL BUXOIY
CTHUCHEHOTO TOBITPs 3 KamMepu 3 B atmocdepy. Y Timi kopnycy | y HampsMKy BUTIKaHHS
HOBITPSHOTO TOTOKY 3 KUIBLIEBOI KOHIYHOI IIUIMHU 4, NEPHEeHIUKYISIPHO OO0 HOoro oci
BUKOHAHa MapHa KUIbKICTh CUMETPUYHUX €KEKTOpPHHUX comen 5. [ 3abe3nedeHHs BUCOKOT
TOYHOCTI BUMIPIOBAHHS Ta BaHTAXKOMIIIHMAIBHOCTI CTPYMHHHOTO 3aXOILUTIOBadYa HEOOX1IHO
00 aKTUBHI MOBEPXHI €KEKTOPHUX COILT 5 BUCTYMAJIH BITHOCHO O19HOT MOBEpPXHI Kopmycy 1
Ha BijgcTaHb A. JlomyckaeTbes iX 2-X psHE pO3TAllyBaHHS JJISi BUMIpIOBAaHHS KOHYCHOCTI
noBepxHi OM Ta 2-x mapHe PO3MIIICHHS CHMETPUYHUX COIUT y PsANli MPU BUMIPIOBaHHI

&

T = e S |

Pucynok 1. KoHCcTpyKTHBHA cXeMa CTPYMHUHHOTO

IIPUCTPOIO 7S 3aXOIVIEHHS T4 KOHTPOJIIO
BHYTpilHbOrO Aiamerpy OM
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BICECUMETPUYHOCTI ~ TI0  B3a€EMHONEPHEHAMKYJISIPHUX  JiamMeTpax. Y  comiax 5
NEepIEHANKYIIPHO A0 iX BJIACHOI OCI BUKOHAHI OTBOPH 7, B SKHUX KpIIUIATHCA JaBadi JUis
MEePETBOPECHHSI THUCKY y Hampyry (Ha pUCYHKY He BKazaHi). HaitOinpm npumaTHUMHU IS
peasizaliii mepeTBOPEHHS € T’ €30KepaMiyHi JlaBayi, KOTpi HAMKpaIlle BiMOBIAAI0Th BUMOTaM
YYTIMBOCTI T4 MAJIOrabapUTHOCTI.
[Ipuctpiii y pexumi 3aXOIUIEHHS NpAIlO€ 32 HACTYMHUM MPHHLMIIOM. Y Kamepy 3
MiJBOIUTHLCS CTHCHYTE TMOBITPS BiJl MaricTpani, sSIKe BUTIKae 4yepe3 miauHy 4 B atmocdepy.
[Tpu 3axomienHi OM 6, MOBITPSL B KUJIBIIEBOMY NMPOMIXKKY MK OIYHOIO TOBEPXHEIO KOPITYCY
1 Ta BHYTpilIHKOIO TOBepXHEI0 OM yTBOpIOE CYHUIBHHH KUTBIIEBUN TOTIK BUKIMKAIOYH 3a
PaxyHOK €XeKI[il MOHMKEHHs a0COIIIOTHOTO THCKY Ha TOPIIl BCTaBKH 2 10 BEIUYMHU MEHINIOI
3a atMmochepnuid. Ilig mier0 aepoauHaMiuHOI CHJIM 3aroTOBKA MPUTATYETHCS IO TOPIISA
BCTaBKU 2 Ta B MPOLECI NEpeMillleHHs! EHTPYEThCS KUIbLIEBUM MOTOKOM MOBITPS BiTHOCHO
0Cl 3aXOIUTIOBAIBHOTO TPHUCTPOr0. [Ipw mpomy, BHYTpiImHS IWIiHApUYHA moBepxHs OM
NepeKpHUBAE SKEKTOPHI COIUIA 5, BUKIIMKAIOUYX B HUX 3POCTaHHS a0COIIOTHOTO THCKY /10 PiBHS
Pi. Benmnuuna THCKY P 3alI€KUTh Bl KOHCTPYKTHBHHMX IapaMeTpiB COIJIA, MariCTPaIbHOTO
TUCKY Py Ta TPOMIXKKY /> YTBOPEHOTO TOpIIEM COIUIa i BHYTPIIIHBbOIO MoBepxHero OM i
piBHOTO h>=(d>—d;)/2. BuMIipIoOYM BEIWYUHY THUCKY Pr y eXEKTOpPHOMY COIUIl Ta
BpPaxoBYIOUM 3aliexkHICTh Pi(h2) (puc.2) BuU3HAYaeTbCs BHYTpimHINA nmiamerp d> OM 6.
BesnocepenHbo BUMIpIOBaHHS 3HAU€HHS THCKY P MPOXOOUTh Yy JaBadi IEPETBOPIOIOYOTO
THUITY, BUX1THUM CUTHAJIOM sikoro € Hanpyra Uy =f [ Pi(h2)], 1110 IEpeTBOPIOETHCS aHAJIOTOBO-
U(GPOBUM TepeTBOproBaueM y mudpoBuii koi. BiH B momampmomy miansrae oOpooOii
MIPOIIECOPOM 1 Mepeadi Ha JIOKAJIbHY CUCTEMY KEPYBaHHS TEXHOJOTIYHUM 00JIaTHAHHSM.
B pesynbraTi npoBeneHOro MojeIoBaHHS B mporpamHomy cepenosuiii ANSYS 16.2 Oymno
OTpUMaHO rpadiK 3aJIEKHOCTI TUCKY P y COIUI BiJl BEIWYHWHU KIJTBIIEBOTO MPOMIKKY /2.
JlaHny KpuBYy MOKHa pO30OWUTH Ha TpW 30HU. Y TEpIUid Ta TPETill 30HAX, XapaKTEPHHUX IS
3Ha4YCHb /2<h2min=0,2 MM Ta h>>h2me=0,3 MM, 3MiHa aOCOJMIOTHOTO THUCKY Pr y corum
He3HauHa, a npu h>=0,15 P=Py. [nd BeIMYMHH KUIBLIEBOTO TPOMIKKY B MeEXax
omin<h2<homax, 3anexHICTE Pr(h2) mpaktuaHo JiHiMHA. JIIHIAHICTE 3al€XHOCTI y I 30HI

JO3BOJISIE IIPOBOIUTH BI/IMip}OBaHH;I

5 BenMunHM AiameTpy OM d> 3 HaliMeHII010
MOXUOKOIO.

[Ipn mpoekTyBaHHI CTPYMHHHHX

MPUCTPOIB 3 MaKCUMaJbHOIO  CHJIOIO
3aXOIUICHHS Ta €(QEKTUBHUM KOHTPOJIEM

Kp
=

i pO3MipiB neraneit HEeoOXiTHO
. JIOTPUMYBATHCh KOHCTPYKTUBHHX
- mapamMeTpis: ho=0,08...0,1MM;
e e N e e v doedomin(5..6)ho; d.<0,4...0,6MM;
— de=(1,5..2)de; di=domin—(0,06...0, 1 ).
1T Jliteparypa
. 1. Analysis of Operational

Pucynox2. I'padik 3a1eXHOCTI TUCKY B COTLII Bifl

. : Characteristics of Pneumatic Device of
BEJIMYWHU KUTBLIEBOTO TPOMIKKY

Industrial Robot for Gripping and Control of
Parameters of Objects of Manipulation / V. Savkiv, R. Mykhailyshyn, P. Maruschak, F. Duchon, O.
Prentkovskis, 1. Diahovchenko // TRANSBALTICA XI: Transportation Science and Technology.
Lecture Notes in Intelligent Transportation and Infrastructure. — Springer, 2020. — P. 504-510. —
DOI: 10.1007/978-3-030-38666-5_53.

2. The analysis of influence of a nozzle form of the Bernoulli gripping devices on its energy
efficiency / Volodymyr Savkiv, Roman Mykhailyshyn, Frantisek Duchon, Lubos Chovanec. — 2019.
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YK 621.791.927.7
B.C. Cenunmun, 4.B. Ily1bka, 10KT. TexH. HayK, npod., M.B. lllapuk, B.S1. I'aBpuirok
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

JOCJIIKEHHSA BILTUBY IAPAMETPIB BIGPOIHIYKIIMHOT'O
HAIIJTABJIEHHS HA XAPAKTEPUCTUKH HAIIJIABJIEHOI'O ITAPY METAJIY

V. S. Senchishin, Ch V. Pulka, Dr. Prof., M. V. Sharik, V. Ya. Havryliuk
INVESTIGATION OF THE VIBRATION-INDUCED PARAMETERS AFFECT ON
THE PROPERTIES OF METAL FUSED LAYER

B TexHimi iHAYKIiHE HAIUIaBIEHHS BHKOPUCTOBYETHCS [UIsI BHUTOTOBJICHHS 1
BIJIHOBJICHHS 3HOIICHUX JETAJCH, y TOMY YUCIHI JJIs1 3MIIIHEHHS pOOOYMX MTOBEPXOHb TOHKUX
€JIEMEHTIB KOHCTPYKIiH, a came (acoHHMX MAMCKIB JUIs pi3aHHSA Imudepy Ta 3pi3aHHA
COHSIIITHUKY, JIall KyJbTUBATOPIB, JIEMINIIB TUIYyTiB, ppe3 1 T.1I.

3 METOH  MiJBWIIEHHS eKCIUTyaTalliiHUX BIACTHUBOCTEH HAIUIABICHOTO METaly,
aBTopaMu OyJia 3alpoONOHOBaHA HOBA TEXHOJIOTIS IHAYKIIMHOTO HaIUIaBICHHS 3
BUKOPHUCTAHHSAM 1HEpUIHHUX cHII (MeXaHiuHO1 BiOpatii). Bona monsrae B Tomy, 1o 10 aeraii
MPUKIAIAI0Th BEPTUKAIbHY a00 TOpU30HTAIBHY BiOpallifo B MOMEHT TMOYaTKy TUIABJICHHS
MOPOUIKOTOAI0HOTO TBEPOTO CIUIABY 10 MOMEHTY HOro MOBHOTO posriasieHHs. [Ipu mpomy
BaYXJIMBE 3HAUEHHS Ma€ HaIPsIM MPUKIIAJaHHs KOJUBaHb, @ TAKOXK 1X 4acTOTa 1 aMILTITyAA.

Jns  ouiHKM ~ eQeKTHBHOCTI  po3poOieHoi  TexHosorii  Oylo  MpoBEICHO
eKCIICpUMEHTAIIbHI JOCIIKEHHSI BIUTMBY TapaMeTpiB BIOPOIHAYKIIIHHOTO HAIUIABJICHHS Ha
XapaKTEepUCTHKN HAIUIaBJICHOTO IIapy Merany. Taki mapamerpu BiOparii, sIK dYacToTa i
aMIUTITYla MOXKYTh 3HaYHO 3MIHIOBaTH XapaKTEPUCTUKH HAIUIABIEHOTO IIapy MeETaly, Sk B
Kpamy Tak 1 B Tipury cTOpoHy. Tak, 3acTOCYBaHHS TOPU3OHTAJIBHOI 1 BEPTHKAIBHOI
MexaHIYHuX BiOpamiii 3 gactororo 50 I'm i ammiitygoro 0,2 MM TPU3BOIUTH 0 3HAYHOTO
MiBUIICHHS 3HOCOCTIMKOCTI HATUIABIIEHOTO MIapy mMetany 3 2,2 1o 3,4.

3 METOr JOCTIHKEHHS BIUIMBY MapaMmeTpiB 1 HaNpsAMKYy NMPHUKIAJaHHS BiOpamii Ha
CTaOUIbHICTh TOBIIMHY LIapy HAIJIABIEHOTO METaay OyJio MPOBEACHO CTAaTHUCTUYHY OOPOOKY
eKCIIEPUMEHTAJIbHUX  JIOCHIUKeHb BIUIMBY [apaMeTpiB pPEXKUMYy HaIUIaBleHHS Ha
PIBHOMIPHICTH TOBIIMHM IIapy HAIJIABIEHOTO METAYy.

Pesynbrati cTaTUCTUYHUX pPO3paxyHKIB OOpPOOKHM EKCIIEPUMEHTAIBHOTO MAaCHUBY
JAHUX 1 perpeciiHoro aHayli3y 3MiHM BiAXWJICHHsS TOBIIMHU IIApy HAIUIABICHOTO METaly Ha
po0oYy TMOBEPXHIO MUCKA Ap , Ah,, Ah, 3QMACAHO Y BULIANI QyHKUIA Ak = f an (Uist,) 1
Ahy = Ay = [, (AU, )

OTpumaHi perpeciiiHi 3aJIeKHOCTI JTO3BOJISIIOTh BH3HAYaTH BIAXWUJIEHHS TOBIIUHH
Iapy HAIUIaBICHOTO METally Ha poOouy MOBEPXHIO AUCKA Ak, Ah,, Ah, 3IEKHO BiJ

BXiTHUX (aKTOPIB y TaKUX MEXKax iX 3MIHU: aMIUTITyIyd KOJWBaHHS JdeTall IMiJ Yac
Harasienns 0,1 mm < 4, < 0,5 mM; nanpyru Ha koutypi 4,4 kB <y, < 6,4 kB; uacy

HamasieHHsa 20 c< t, < 50 c.
AHaJIi3 YUCIIOBOTO MiIPAXyHKy 3HAY€Hb Ah, , Ah,, Ah, 3@ PIBHAHHSIMH perpecii ta

moOyJOBaHUX 3TiJHO 3 HUMHU TrpadidyHUX BIATBOPEHb Yy BHIJISAII MOBEPXOHb BIATYKY, SKi
XapakTepu3yIOTh (PYHKIIOHATbHY 3MiHY BIAXWJICHHS TOBIIMHU IIAPy HAIUIABJICHOT'O METaIy,

SIKS OMHUCYEThCS (QYHKIIEO 45 = S (Ust,) (puc. 1a), an, = f1,, (a;U,) (puc. 10),

Ah2 = fAh2 (ak;tn) ’ pHC' lBa Ah3 = fA;,J(ak;Uk) (pHC lr)a Ah3 :fAh3(ak;tn)7 pHC' LH HOKa3y€7 1o
OCHOBHU MacuB anmpoOKCHMOBAaHUX BIAMOBITHUX 3Ha4€Hb Ah,> Ah,, Ah, 3HaXOTUTBCH Y

MEXKax:
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- 6e3 3acrocyBanHs BiOpauii 4= 0,57...0,92 mm, puc. la;
- 3 3aCTOCYBaHHSM BEPTUKAILHOI Bibpawii 4/, = 0,34...0,58 mwm, puc. 10;
- 3 3aCTOCYBaHHSM TOPU30OHTANBHOT BiOpauii A%, = 0,08...0,26 MM, puc. Ir.

T R, L

i 0 i

ad
el

Pucynoxk 1. [ToBepxHi BiATyKy 3MiHH BiAXWICHHS TOBIIMHHU IIapy HAIUIABIEHOTO METATy
Takum 4rHOM, 3aCTOCYBaHHS, IK BEPTHUKAILHOI, TaK 1 TOPU30HTAIBHOI BIOparii geTami
MiJ] Yac HaIUIABJICHHS METally MPU3BOAUTH 1O 3MEHIICHHS BIIXWICHHS TOBIIMHU IIAPy
HAILIABJIEHOTO METANY Ah,1 Ah, Ha poOOYy IOBEPXHIO JMCKA BiJl PalliOHATLHOIO 3HAYEHHS

h= 1 MM BiIHOCHO BiJXWJIEHHS TOBIIMHM INAPy HAIUIABIECHOTO METady Ha pobouy
TIOBEPXHIO JINCKA Ak, 0€3 3acTOCYBaHHs BiOpaii, BIANOBIAHO, Ak, — 1,6...1,8 pasu,a An, —
y 3,5...7,5 pasu, mo miaTBepKye ePEeKTUBHICTh 3aCTOCYBAHHS 3alPONOHOBAHOI TEXHOJOTI]
IHIYKIIMHOTO HAIUIABJICHHS METAJy JIJIsl BIIHOBJICHHS TOHKHUX JHCKIB.

Kpim TOroO, 3acTocyBaHHs TOpPH3OHTAJIbHOI BiOpamii jaeTayi MiJ Yac HaIUIaBJICHHS
METaly 3MEHINYE BiIXWICHHS TOBIIMHU INAPDY A}, HAIUIABJICHOrO METaly Ha pobody
HOBEPXHIO JUCKA BiJ PAIliOHAIBLHOIO 3Ha4eHHs A = 1 MM BiIHOCHO BiIXWJICHHS TOBILWUHU
apy HaljaBIeHOro MeTaly Ha poOOYy MOBEPXHIO IHCKA Ak, 3 3aCTOCYBaHHAM

BEpTUKAJIBLHOI BiOpamii y 2,2...4,3 pa3u.
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CEKNLIA: HOBI MATEPIAJIU, MIIHHICTbD I IOBI'OBIYHICTbH EJIEMEHTIB
KOHCTPYKIIH

YK 624.014.078.45

M.A. Bacapa

TepHOMiNbCHKUI HALlIOHATBHUN TEXHIYHUHA yHiBepcuTeT iMeHi IBana Ilymios, Ykpaina

JE®OPMYBAHHSA BEPXHBOT'O MOSICY ®I3UYHOT MOJEJI 3BAPHOI ®EPMHA

ML.A. Basara
TOP CHORD DEFORMATION OF PHYSICAL WELDED TRUSS MODEL

3a gomomoroto nporpamuoi miarpopmu ANSYS Workbench 17.1 3aiticHeHo koM’ FOTepHUI
MOJICTIOIOYMI SKCIIEPUMEHT (Pi3UUHOT MOZEI 3BapHOI MiAKpOKBsAHOI pepmu po3mipamu 600x187 Mm
(puc. 1). By3nu ¢epmu BUKOHaHI BCTHK HamiBaBTOMAaTHYHHM JyTOBHM 3BapIOBaHHS B CEPEAOBHILI
CO,. [Ins eneMeHTIB HIWKHBOTO Ta BEPXHBOTO MOSCIB ()EPMU BHKOPUCTaHO MNPOQiNbHY TpyOy
po3Mipamu 25x25x2 MM, a 1yt po3kociB 20x20x1 mm.

Ha depmy nie 3ocepeimkeHe craTHYHE HAaBaHTAKEHHS Ha IEHTPAIbHUN BY30J BEPXHHOTO
nosicy (puc. 2), oOyMOBJICHE EKCIUTyaTalliiHUM pPEKHMOM, SKUH BUHHUKAE BHACIIIOK OOTHMpaHHS
KPOKBSIHUX KOHCTPYKIiH Ha IMiJKPOKBSHI.

1

N ‘0/’“\\

™,

st i
Pucynok 1. Mogens 3BapHOi pepmu Pucynok 2. Cxema 3aKkpimieHHs Ta
HaBaHTaXEHHs hepMu
3a pe3yiabTaTaMyd MPOBEICHOTO AOCHTIIKCHHS OTPUMAHO YHUCENIbHI TOKa3HHMKH Aedopmariii
BEPXHBOTO TIOSICY (epMH TPH PI3HUX PIBHAX 30BHIMIHROTO HABAHTAKCHHSA, HA OCHOBI SKHX
noOyZ0oBaHO 3arajipHy aiarpamy aedopmyBaHHA (puc. 3) Ta giarpamy posmnoainy aedopmamiii mo
TIOBKUHI BEPXHBOTO T0sICY (pHC. 4).

(o)

= 0
= =
= 4 i 5 —e—5 kH
E = —e— 13,7 xH
s 2 S -4
:9- é_ 22,5 xH
0 -6 —— 31,2 xH
0 5 13,7 22,5 31,2 40 0 68 32057343128350
=40 kH
HaBanTaxkenns kH JoBxuHa MM

Pucynoxk 3 3aranbHa giarpama nepopmyBanas Pucynok 4. [liarpama posnoainy nedopmaniit

3rifHO OTPUMAaHUX MMOKAa3HUKIB MOXHA JIMTH BHCHOBKY, IO TIpH HaBaHTakeHHI 10 31,2 xH
depmMa He pgocsrae pIiBHA KPUTHYHHX JedopMalii, IO € JOMyCTUMHM EKCIUTyaTaliifHuM
HaBaHTaXeHH:M, a ripu 40 kH ¢epma nocsarae piBHS TpaHUYIHOTO CTaHY.

Jliteparypa

1. KoBanbuyk S1.0. KoncTpyroBauHs By3iiB 3BapHuXx (hepm 3 Bukopuctanusm [TK ANSYS / 4.
O.KoBanpuyk, H.S. Illunrepa, M.A.bacapa //Bicauk THTY im. IBana Ilymos. — 2017. Ne 1(85) — C.
47 -52.
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YK 69.07
H.3. bukis
TepHOMIBECHKHUI HaIIOHATBHUIN TEXHIYHUH YHIBepcHuTeT iMeHi IBana Ilymrost, Ykpaina

3ACTOCYBAHHS CIVIABIB 3 AMATTIO ®OPMU U151 HIIBUIITEHH ST CTIMKOCTI
KOHCTPYKUIU ITPU JTUHAMIYHUX HABAHTAXKEHHAX

N.Z. Bykiv
THE USE OF SHAPE MEMORY ALLOYS TO INCREASE THE STABILITY OF
STRUCTURES UNDER DYNAMIC LOADS

CruiaB 3 mam’saTTiO (GOpMH — 1I€ HOBE MOKOJIIHHS IHTEIEKTYalIbHUX MaTepiaiiB, sIKi 37aTHI
BiJTHOBITFOBATHCS JIO HAIlepe]l BU3HAYCHOI (POpMU TICIs 3a3HAHMX 3HAYHUX Aedopmariiii. OCHOBHUM
YUHOM, L€ MOSACHIOEThCS cheKToM mam’sTi ¢opMu Ta e(DEeKTOM HAIIPYKHICTI. 3aBISKH UM
BJIACTHUBOCTSIM CIUIaBIiB 3 MaM’ATTIO (OPMHU UyAOBO MiJXOIATh JJIsI 3aCTOCYBAHHS y JEMI(PYIOUHX
KOHCTPYKI[iIX TIACHBHOTO, HAIIBaKTUBHOTO Ta aKTUBHOTO METOJIB. Taki METOau, 30Kpema,
3aCTOCOBYIOTBCS B IIUBUTBHIN 1HXKEHEpil ISl MiABUILEHHS CTIHKOCTI KOHCTPYKLIT Ta IJIsl pO3CIFOBaHHS
EHepTii Bl 30BHIITHHOTO 30YIHHIKA, OCOOJIMBO TIPH CEHCMIYHNX HAaBAHTAKCHHSX.

OnuH i3 TaKMX METOJIIB 3aCTOCYBAaHHA CIUIABIB 3 aM’ATTIO (GOPMHU AJIs TiIBUIIEHHS CTiHKOCTI
KOHCTPYKII1 IpH TUHAMIYHUX HABAHTAKCHHIX OYJIO BUKOPUCTAHO Ta JOCITIKEHO JIIS 32113006 TOHHOT
ctind [1]. Pe3ynbrar 11b0ro JOCIiIKEHHS BKAa3Y€E HA T€, 110 BUKOPUCTAHHS CIUIABY 3 IaM’SITTIO (OPMHU
T ABUIIMIN MIIHICTH cTiHK Ha 10% y TOpiBHSAHHI 13 3BUMalHUM apMyBaHHSAM 3aJi300€TOHHOI CTiHU.
Takox, MoeMHAHHS CIUIABY 3 HaM ATTIO (OPMH i3 3BUYANHOI apMaTypol0 MOKPAIIWIO CYIPOTHB

CTIHM 70 IUIACTHYHUX nedopmariiii Ta 10 po3cCitoBaHHS
400 ) EHeprii Bil YHCENbHO-BEIIMKUX ITMKIIYHUX HABaHTAKCHBb
5 e 1.

300 / > Ille ommH i3 wMeTOAiB OyJO IOCHiIKEHO Ta
P P ____;3/""' 3MOJEILOBAHO METOJOM CKIHYEHHHX €JIEMEHTIB IIpH
-2 Y AT HiJICHIICHI 3a/li300€TOHHOI OAJKW BCTaBKAMH i3 CIUIaBY
nam’sati ¢opmu [2]. Janmit mMeton Oa3yeTbcs Ha 3aMiHHI
KJIACHYHOI apMaTypH y HalO1IpII HaBaHTAKEHOMY MICIIi, a
caMe: IUISHKA Ha sKii HampyXeHHS po0odoi apMaTypH, y
nanomy Bumnaaky 400C, mepeWnuid 3Ha4YeHHS TEKy4YOCTi.
TakuMm 4MHOM, 3a1i300€TOHHA Oayika i3 BCTaBKaMU CILIaBY
Pucynok 1 Jliarpama nedopmariit apMaryp 13 IaM STTIO (OPMHU Ma€ BUIIMHA CHPOTHUB 10 IIACTHIHUX
(ne3BopoTHHX) Aedopmaniit (puc.l) [2].

Opax, MPa

- A 400C + NiTi
50 |-G ‘\q’ﬁ
0 0.001 0.002 0.003

Emax, MM

Jliteparypa

1. Almeida J.P. de et al. Shape-memory NiTi alloy rebars in flexural-controlled large-scale
reinforced concrete walls: Experimental investigation on self-centring and damage limitation // Eng.
Struct. Elsevier, 2020. Vol. 220, Ne April. P. 110865.

2. bukis H.3., fdcwiit I1.B., Sdcwuiit B.Il. Modeling of mechenical behavior of reinforced
concrete beam reinforced by the shape memory alloy insertion using finite elements method //
CyuacHi TeXHOJIOT{ Ta METOAM po3paxyHKiB y OyaiBHUOTBI. 2020. Vol. 3, Ne 13. P. 24-34.
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YK 69.07.
M.B. biryn
TepHOMIBECHKHUI HaIIOHATBHUIN TEXHIYHUH YHIBepcHuTeT iMeHi IBana Ilymrost, Ykpaina

OCOBJIMBOCTI PO3PAXYHKY METAJIEBOI BAJIKH HA CTIMKICTh

M.V. Bihun
FEATURES OF THE CALCULATION METAL BEAM FOR STABILITY

Bankamu Ha3uBarOTH €IEMEHTH, JOBXKHHA SKHUX 3HAYHO TMEPEBHUIIYE PO3MipH Mepepidy, L0
MpaIfiol0Th HAa TONMEPEYHWHA 3TMH Ta MalOTh CYNUIBHHK Tmepepi3. Lle omHi 3 HalmommpeHImmx
KOHCTPYKITiH, SIKi BUKOPHUCTOBYIOTHh SIK HECYUl €JIEMEHTH B IMEPEKPUTTAX 1 MOKPIBIAX OyIiBensb Ta
cropya, pobounx MalIaHUWKiB, ecTakai, rajepeil, y MocTax TOmo. banku 3acTOCOBYIOTH SIK HPH
Manux (HampwKIam, TMPOTOHW JIETKMX TOKPIBENb), TaK 1 3HAYHMX HaBaHTAKCHHSIX (OaJIKM MOCTIB,
MiIKPaHOBI OAJIKH TOIIIO).

Bamku BHUKOpPHCTOBYIOTH SIK Yy BUTISAAI OKPEMUX HECYYMX KOHCTPYKIIH (HampHKIa,
MiAKpaHOBI LUIAXH), TaK 1 Y BHIVIAAI CUCTEMH NEpEeXpecHUX OaloK (Tak 3BaHUX OAJKOBUX KIITOK).
Haii0inpm momupeHnMHA THNAMU OaKOBUX KIITOK € CIPOIICHHH, HOPMAaTbHHUN Ta YCKIATHCHHM.
[ToBepx 6anKOBHX KIJIITOK BIAIITOBYIOTH HacTWiI. HalmomupeHIimmM i HaiiemeBnuM € CIpOIeHUH
THIT 6aTKOBOT KITITKH. MI0r0 3acTOCYBaHHS JOIIIBHE IPH MAMX MPOIHOTAX, KOMH OalKH MOXYTh OyTH
BHUKOHAHI 3 MPOKATHUX, THYTUX YU IpecoBaHuX mpodiaiB. Kpok 0agok 3yMOBICHUH KOHCTPYKTUBHHM
pIIIIEHHSAM HACTHITY.

3aranpHa CTiHKICTH Oanmku Oyae 3a0e3rnedeHa, SKIIO 3a MOBEPXOBOTO CIOMYYCHHS OayioK
BUKOHYETHCS YMOBA:

b, b, b,
=80 cm <by| 0,414 0,0032—L+| 0,73-0,016-—L |-—L |- £

t ty h Ry

ne [ = 80 cM — Kpok OaJIoK HACTWIIYy. 3a CIOJYy4eHHs 0ajoK Ha OJIHOMY PiBHI KOJHM Ha BCI
Oanku 3BepXy Oe3MepepBHO OMUPAETHCS JKOPCTKHA METalleBUN HACTUII, @ TOMY OajKa sSIBHO
CTifiKa 1 He moTpedye MepPeBIPKH.
CTilKICTh CTIHKH OI[IHIOETHCS 32 3HAYCHHSIM YMOBHOI THYYKOCTI:
— h R

1 =-4. |
Yot E

w

b

[Ipu 3Ha4YEeHHI YMOBHOI THYYKOCTI1 Ay> 3,2 y BUIIaJIKy HEPYXOMOI'O HaBaHTAXEHHS, TO
CTIHKY OaJIKM HEOOXiIHO YKPIIUTIOBaTH MONEPEYHUMHU PeOpaMu KOPCTKOCTI, PO3MIILIEHUMH Y
MICIISIX TIPHUKJIAJACHHS 30CepEHPKCHUX HABAHTAKEHb, a AKIIO 1€ HEOOX1AHO, TO 1 MK HUMH.

Bincranp Mixk monepedyHuMU pedpamMu mpu Ay> 3,2 npuitMaeTbest < 2 hef.

ko A< 3,2, To momepeyHi pedpa BiAIrpalOTh JIMIIE KOHCTPYKTUBHY (DYHKILIO i
KPOK M)XK HUMHU IpUiMaeThes < 2,5 Ay

[Tpu Ay> 3,5, TO HEOOXiTHO MEePEeBIPATH CTIMKICTh CTIHKH, YKPITIJICHOT MOMEPEIYHUMHU

pebpaMu )KOPCTKOCTI. Y BUMAJAKY, KOJIH A, < 3,5, mepeBipATH CTIHKICTh CTIHKH, YKPIIJICHO]
MOTIEPEYHUMH peOpPaMH )KOPCTKOCTI HE TIOTPIOHO.

CrilfikicTh CTIHKM HEOOXiZIHO TEpeBIpUTH Yy TpbOX BiACIKaX (IUISIHKAX CTIHKH,
po3aineHuX pedpaMu KOPCTKOCTI) TOOJIW3Y OMOpH, BCEPEAMHI MPOJbOTYy Oalkk Ta Ha
JUISHII, Y MeXaX K0T pO3TalIOBY€ETHCS Miclie 3MiHU Iepepizy.
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HOBI TEILTOI3OJISINIMHI MATEPIAJIM CYYACHOI'O BY IIBHUILITBA

A.M.B. Dziubak, L.G. Bodrova, Ph.D, Prof.
NEW HEAT-INSULATION MATERIALS OF MODERN BUILDING

[Mopsin 3 po3B'sI3aHHAM OCHOBHHX 3aJa4 10 HaIIMHOCTI, JOBTOBIYHOCTI Ta SKOCTI OyMiBeILHUX
CIIOpYAd B Tally3l IMBIILHOTO OyMIBHUIITBA MOy)KE BaXIUBAM € BHUpIMICHHS TMpobiaeMu 3
eHeproe(heKTHBHOCTI Ta eHEepro30epeeHHs. IX BHpINIeHHA TiCHO IOB’A3YIOTh 3 BHKOPHUCTAHHSAM
HOBHX BHCOKOMIITHHX, TEIUIO- Ta TiApOi30sUiiHIX, aKyCTHYHHX Ta 1HIIMX MaTrepianiB. 3acTOCyBaHHS
TaKUX MaTepialiB Jla€ 3MOTY IMABUIIATH SKICTh Ta KOM(MOPTHICTD XKHUTJIA 1 CIIPHSIE 3MCHIIICHHIO HOTO
cobiBapTocTi Ta eHeprosarpaTHocTi. Jlo TakMx MarepiagiB BITHOCHTBCS pigka KepamMidHa
TeruIoizousIiiHa (apoa.

Pinka xepamivHa TEIIOI30JSINISI — [I€ MaTepial, IO IMicis HAHECEHHS, YTBOPIOE €IacTHYHE
TEPMO-, T1APO- 1 IITYMOI30JIAIi iHE TTOKPHUTT. [liIXOMNUTE 1T 3aXUCTY Pi3HUX THUITIB IOBEPXOHB: OCTOH,
3ami300€ToH, MeTall, IIerya, JAEpPeBO, CKIO Ta 3ale3leuye Terloi30NLiiiHy, aHTHKOPO3iiHy Ta
riapodoOHy Aif0. A TaKoXX MOXe 3aCTOCOBYBATHCS ATl TEIUTO1301sMii TpyO, MOBITPOIIPOBOIiB, KOTIIB,
TEIIOBUX Kamep, OOMIepiB.

BpaxoByroun, 1mo TEIO0OOMiH 3a IONMOMOTOI0 BHIIPOMIHIOBAHHS XapaKTEePU3YETHCS
NePETBOPEHHSM TEIUIOBOI €HEPrii B IPOMEHUCTY eHeprio. [lormHarouuch iHIKUM TiI0M, TIPOMEHHCTa
SHEepTisl 3HOBY IEPETBOPIOETLCSA B TEIUIOBY. PijKa TEIIO130JIAIIis TMPAIOE IO MPUHITUAITY «BiIOUTTS»
TeIyla B CepeauHy NpuMilieHHs. TepModapba NepeIoMITIoe TEIUIOBI IOTOKH XBUJIb 3aBASKU
MikpocdepaMm 1 TEemIOBUH TOTIK HE BHUXOAATH 32 MEXI 3aXHCHOI IUTIBKH, a IMOBEPTAIOTHCS M0
TEIIOHOCIA, 3aBISIKM YOMY CYTTEBO 3HIXKYIOTHCSI eHeproBuTpaTh. Lle mo3Bossie He TPiTH 30BHIIIHIO
OTOPOIKYBAITbHY KOHCTPYKIIIO, IIIO OCOOJINBO aKTyaJIbHO B MOHOJIITHO-KapKaCHUX HOBOOYIOBaX.

Enepris mormuHyTa TiJIOM BUMIPIOETHCS CTYIICHEM YOPHOTH. Pinka KepaMiuHa TETI0i30JIsIIIis
Mae xopotii Bij0nBarodi BiacTuBoCTi. KoedillieHT BiTOUTTS BU3HAYAETHCS BEIUIHHOIO, IO JTOTIOBHIOE
CTYIIiHb YOPHOTH J0 omuHUI. J{ms pigkoi kepamidHOi Teruoizomsii Toprosoi Mapku «LicCeramicy»
koeimient Bimourrs mae 0.095 npu Temmeparypi 40°C -70°C. [lns mopiBHsAHHA Oijla eMallb MPH
temneparypi 20C — 0.9, 3amizo oumHkoBane Onmckyde npu temneparypi 30°C — 0.23. Ilokpurrs
MPAIOE BIAMOBITHO A0 (PI3WYHHUX NPHUHIIMITIB BiJOWTTS, TEIUIOMPOBITHOCTI, TEIUIOBIAAaYl TaKUM
YUHHMKOM, 10 3a0e3ledyye  yHIKaabHHH  KOeQILEHT  TEIUIOMPOBIAHOCTI.  Po3paxyHkoBa
TEIIONIPOBIAHICTh OKPUTTS 3 TepModapou Mae Oytu He Oinbme 0.0025 Bt/ (MxK) mis ToBIIMHM Big
02 mo 0.6 mM. Maroun B CBOEMY CKJIaZi JIATEKCHY (PE3MHOBY) OCHOBY BOJIOJI€E
BOJIOBIIITOBXYIOUMMH BJIacTHBOCTSAMH. lle rapaHTye, [0 TEIUIOI30ISATOp HE BTPATUTh CBOI
TETIOI30JISIIIMHI BJIACTUBOCTI i Yac IMiABHINEHOI BoJorocTi. Tepmodapba 3aXUCTUTh KOHCTPYKITIT
BiJl iHpauepBOHUX BUIIPOMIHIOBaHb 1 MPSAMHUX COHSYHUX MPOMEHIB.

KoHcucTeHIist piakoi Temoi3osmii cxoka Ha 3BHYaHY ¢apOy, TOMy MOXE HaHOCHUTHUCS
OyIb-IKHM CIIOCOO0M - IIITKOIO I hapOu, BamkoM, (papoomynsToM. @apOy HAaHOCATH ACKIIbKOMA
[IapaMu Ha 3a3/1ajierib OUYMIIEHY MOBEPXHI0. TOBIIMHA OJHOTO IIapy MPH HAHSCCHHI Ha MOBEPXHIO
He ToBUHHA mnepeBuinyBatu 0,5 MM. TpuBamicTh CyMIKH KOXHOTO IIApy - HE MeHme 24 ToIuH npu
temreparypi 20 C. Tepmodapba HETOKCHYHA, CKOJOTIYHO-, IMOXKEKOOE3MeUHa, HE MIATPUMYE
TOPiHHS Ta YIOBIIHHIOE MOMTUPSHHS JIUM.

Jliteparypa

1. https://licceramic.com.ua/features-liquid-ceramic-insulation.html

2. https://psnk.kpi.ua/docs/obj _tmnk/MV_LR_TMNK.pdf
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O.I1. Kononuyk, KaH/i. TeXH. HayK, 1oueHT, O.b. Ckopenbkuii, T.A. Bo3Ha,

B.I1. byniBcbkuii, A.S. Tapac
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JOCJIIKEHHS MIACAJEHUX 3AJTI30BETOHHUX KOHCTPYKIIIA ITPH 11
MAJIOIINKJIOBUX HABAHTAKEHD

A.P. Kononchuk, Ph.D., Assoc. Prof., O.B. Skorenkyy, T.A. Vozna, V.P. Budivskyy,
A.Y. Taras
RESEARCH REINFORCED CONCRETE STRUCTURES UNDER THE ACTION OF LOW-
BICYCLE LOADS

Ilix MaTOIMKIOBUME HaBaHTAXKCHHSIMH PO3YMIIOTh HABAHTAKCHHSI, KUTBKICTh TIOBTOPEHHS KX
3a TpPaHUYHHUN TEPMiH CITy>KOU CKIIaJa€ AeCATKH, COTHI, a 1eKoNu i Trcadi pasis [1]. Ha croroaninmmii
JI€Hb TIPOBEACHO PSJ JOCHIIPKEHb MIITHOCTiI OETOHY, L0 3a3HaB BIUIMBY MaJOLMKIOBHX HABAaHTAXXEHb

— . JlaHuM TUTaHHAM 3aliMaiuch Taki HaykoBii, sk €.M. baouu, A.f. Bapamwukos, O.I1.

Bopucrok, O.1. Banosoii, B.C. Jopodees, A.C. 3anecos, H.I. tbuyk, }0.0. Kpycs, JLII. MakapeHko,
IO.M. Tlanuyk, I'.H. CraBpoB, A.A. ®enocee Ta iH. [IpoTe JOCHIMHUKK Tak 1 HE MIWIUIA €IUHOTO
BHCHOBKY II0JI0 BIUTMBY TaKMX HAaBaHTKEHBb HAa 3THHAIIBbHI 3a11300€TOHHI EJIEMEHTH.

Jlana po0OoTa TMPHUCBSYCHA BHUBYCHHIO BIUIMBY MAJIOIMKJIOBOTO HABAHTAXCHHS Ha POOOTY
i CHJICHUX KOMIIO3UTHUME MaTepiajlaMH 3THHAIBHUX 3aJ1i300€TOHHHUX €JIEMEHTIB.

B excniepuMEeHTATBHUX TOCIIKEHHSIX BUKOPHUCTOBYBAIHCH 3113006 TOHHI 0aKH JOBKHUHOIO 2
M Ta po3Mmipamu momepeuHoro mepepizy 160x100 mm, BuroTosiaeHHi i3 kiaacy 6etony C 20/25, ski
MiCJIsl TOTIEPEHBOTO BUIPOOYBAHHS TMiJACHIIOBAINCH 3a JBOMa CXEMaMH: B PO3TATHYTIH 30HI
KOMITO3UTHOIO cTpiukoio Sika CarboDur ta xommo3utamM mosioTHoMm Sika Wrap. Marepianm, mo
Oyni BUKOPHUCTAHI B SKOCTI ITiICHIIOIOUNX €JICMEHTIB BUTOTOBJICHI Ha 0a3i BYTJICIICBUX BOJIOKOH [1, 2,
3].

3riJHO METOJUKU JOCIIKEHb CKCIICPUMEHTAIBHI OAJKU MiIaBaIiCh BIUIMBY MAaJIOIIMKIOBUX
HaBaHTa)XEHb TPhOX BUAIB. Ha puc. 1 mokazaHo nedopmyBaHHS KpaliHbOI CTHCHYTOI (iOpu OeTOHY
Hemigcunenoi BII3-1 ta migcunenoi Gamku BLI3-1(I11), BumpoOyBaHUX NMpU OAHAKOBHX BEIMUYMHAX
HaBaHTaxXeHHs (32 1,0 B3ATO rpaHUYHE eKCIDTyaTalliiiHe HaBAHTKEHHS HEIiICUICHUX 0aJloK).
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Pucynok 1. lehbopmyBanHs KpaitHboi cTHCHYTOI (hi0pu OeTOHY HOCTHiAHMX 0aJOK BUIPOOYBaHMX
MaJIOIIMKIIOBUM HABaHTAXCHHSIM IIPH OJTHAKOBUX BETMYMHAX MOMEHTY

Sk BumHO 3 puc. 1, aedopMyBaHHS CTHUCHYTOTO OCTOHY HEMACHICHOI Oaakd TIpH
MAaJIOIIMKJIOBMX HABAaHTAXEHHAX B BEPXHIX TOUKAX 3HAYHO OIIbINE, HIXK y IMiICHIICHOI, HAPUKJIIA, TIPH
moMmeHTi 8,56 kHxMm, mo Binnosigae piBHeBi 0,85, negopmanii ctucHyToro 6erony 6anku BL[3-1 —
156x107, a 6anku BI3-1(IT1) — 106x10°.

B Ttabn. 1 maBemeHo 30UTBINIEHHS HECYdoi 3MAaTHOCTI Oanok Tmicis iX miacwieHHs. Bapto
3ayBaKUTH, L0 JaHE MOPIBHSIHHS MPOBEIEHO OKPEMO MO KOXHiil Oanmi, sika Oyma BumpoOyBaHa Ha
MaJIOLMKIIOBE HAaBaHTAXKEHHS MEBHOTO pexumy. s 0anok MiACHIEHUX KOMIIO3UTHOIO CTPIYKOIO
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e(eKT MiJCUICHHS 110 TPAaHUYHOMY €KCIUTyaTallifHOMY HaBaHTaXeHH1 cknagae 64 — 78 %, mis 3pa3KiB
nigcuineHux nonoTHoM — 50 — 67 %.

Tabmuns 1. 36inbIIeHAsS] HECY40i 31aTHOCTI 0ANIOK michs iX MiICUICHHS

ExcnepumenranbHuit .
. EdexT mincuncHus
No . 3TUHAJIBHUIA MOMEHT
s/ HasBa 6anxu Bun nigcuneHns
, KHxm , Y%
| BI[1-2 9,82 -
BI11-2(I11) 16,93 72,4
’ bLI2-2 IMigcuneni 9,07 -
BI12-2(I11) CTPIYKOIO 16,12 77,7
BI13-1 9,32 -
3 BII3-1(I11) 15,31 64,3
I11-114 16,12 73
4 BII1-1 9,57 -
BI1-1(I12) 14,35 50
s BI12-1 i . 9,57 -
BIR2-1(I12) VICHICHI 14,42 50,7
TIOJIOTHOM
BII3-2 9,07 -
6 BI13-2(I12) 15,13 66,8
I12-114 13,72 51,3

PyiiHyBaHHS MiJCHJICHHX JOCTITHHX 3pa3KiB MPOXOIWIO OJHOYACHO IO CTHCHYTIH Ta
pO3TATHYTIA 30HI Tepepidy. [lapamensHO i3 pyHHYBaHHSAM CHCTEMH ITJICHJICHHS — BiIOyBaJIOCh
BHUKOJIIOBAHHS CTHUCHYTOI 30HHM OCTOHY, IO CBIAYMTH NPO MAaKCHMallbHE BHUKOPUCTAHHS Pecypcy
IiICHIIFOBAHOI KOHCTPYKILi. MaOIMKIOBI HABAaHTAXCHHS, 30KpeMa BHCOKHX DIiBHIB, CIPHUSIIOTH
301IBLICHHIO HECYYOl 34aTHOCTI 3THHANBHUX 3aJ1i300€TOHHUX €JIEMEHTIB MiJICHJICHUX B PO3TATHYTIH
30HI Y TOpIBHSIHHI 13 OJHOKPAaTHUM HAaBaHTAKEHHSM. B OKpeMUX MOCTIIHHMX 3pa3KaxX IEeHd MPHUpICT
nmocstaB 7,5 %. lle BimOyBaeTbca 3a paxyHOK VIIITbHEHHS OETOHY CTHCHYTOI 30HH Tepepi3dy B
pe3ybTati BIUIUBY MOBTOPHUX HABAHTAXKCHb.

Jlitepatypa

1. bopuctok O.Il. HanpyxeHo-nehpopMoBaHUN CTaH HOPMAJIBHUX IEpepi3iB
3TUHAJLHUX  3aJI300€TOHHUX  €JIEMEHTIB, TIJACWICHHX  BYIVICTUIACTHKAMHA  3a  Ail
manorukiioBoro HaBantaxkeHHs / O.I1. bopuctok, O.I1. Kononuyk // Monorpadis. — PiBHe:
HVYBITI 2014. - 136 c.

2. Kononuyk O.Il. BrmiuB MajOIUKIOBUX HABAaHTAXEHb Ha HeCydy 3AaTHICTb
3TUHAJBHUAX 3a1I300€TOHHUX €JEMEHTIB N0 Ta micas iXx migcuiieHHs // CTpOuTeIbCTBO,
MaTepHaJoBeeHUEe, MAIIMHOCTpOeHHe: c0. Hayd. TpyaoB. — JH-Bck: I'BY3 "IIIACA", 2013.
—Bun. 68. - C. 168 — 172.

3. Komonuyk O.Il. Hampyxkeno-nedopMoBaHU CTaH 3alli300€TOHHUX OajoK,
MIJCUJICHUX KOMIIO3UTHUMHU Martepiajamu // Mexanika 1 (pi3uka pyiiHyBaHHS OymiBeIbHUX
MmarepianiB Ta KoHCTpyKii [Tekct]: 36. nayk. crareit — JIpBiB: Kamensip, 2014. — Bum. 10. —
C. 326 —335.
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TepHOMIBECHKHUI HaIIOHATBHUI TEXHIYHUH YHIBepcHuTeT iMeHi IBana Ilymrost, Ykpaina

INOJIIYPETAHOBI IOKPUTTS /151 BATATO®YHKHIOHAJIBHOI'O CIHOPTUBHOI'O
MANJAHYHUKA

O. M. Muravska, H.M. Kramar , Ph.D., Assoc. Prof.
POLYURETHANE COATINGS FOR MULTIFUNCTIONAL SPORTS
PLAYGROUND

PexoHCTpYKINiST CITIOPTHBHUX 3ajliB Ta MaHAaHUYKIB 3aTpeOyBaHa IMOCIyTra Uil CTBOPEHHS
JOJATKOBUX CIOPTHBHUX IMOTYKHOCTEH Y HaBUAIBHUX 3aKJIafax Ta OHOBICHHS iCHYIOYMX 00’ €KTiB.
IIpu BUOOpPI MOKPUTTIB HA CIIOPTUBHUX MalIaHYMKaX JUIS ITPOBUX BHIIB CHOPTY HA aMaTOPCHKOMY
piBHI JOCTaTHBO YHIBEPCATbLHUX XapaKTEPHUCTUK CIIOPTHBHOTO ITOKPUTTS 1 TEepeBary BiagaioTh
VHIBEpCAJIbHUM TOKPHUTTSAM  (PYJIOHHUM a00 MOHOJITHHM TOJNiypeTaHoBUM). bBymiBHUITBO
MyJIbTU(QYHKIIOHAJIBHOTO CHOPTUBHOIO MaiaaHuMka ajis MiHI ¢yrOomy, GackerOoiy, BoJeibomy,
TEHICY CKJIQTAEThCS 3 TAKUX OCHOBHHUX €TAIliB: PUTTSA KOTJIOBAaHY TTHOMHOIO 450 MM ITiJT TPHUIIIAPOBY
OCHOBY 1IeO€HEBOI MOMYLIKH, (GOPMYBaHHS OCTOHHOI MOHOJIITHOI IUIUTH MaiilaHYMKa B OJUH €Tam
ToBIIMHOIO miapy 10 cM; MOHTaXX M S4e3aTpUMYBadiB 3 MOHTaXXEM Ha TPOCOBHX PO3TKKAX
TOJTIaMiTHOI CITKH TI0 KOPOTKHX CTOpPOHAaX MakmaHdwka. OJHUM 3 HaWBKIWBIIIAX BUMOT JI0 OYIb-
SIKOTO CIIOPTHBHOTO MaWIaHYWKa € SKiCHE, HaaiiiHe, MOBrOBiYHE, TpaBMOOE3IEUHE OO0JIaTHAHHSA Ta
nokputts. [lonmiyperaHoBe HaJMBHE TOKPHUTTS - 1€ €IACTHYHE OE3IIOBHE CHHTCTUYHE MOKPUTTS, SIKE
BKJIAIAE€THCS TMUISXOM 3aJMBAHHSAM 3 BUKOPHCTAHHSAM MAIIMHH YKIaganbHOi, Momens TPJ-2.0. Ta
MEXaHIYHOT'O TPUCTPOIO ISl PO3MUIICHHS MOPOIIKONOAIOHNX PEUYOBUH:- PO3MMIIOBAY, Moaenb - PTJ-
120. [ns BUTOTOBJIEHHS HAaJMBHOTO MOKPHTTS 3aCTOCOBYIOTH KpuxTy SBR B ocHOBi sikoi kaywyk
OyTaai€HOBH 3 rpaHyIbOBAaHMMHU YaCTHHKaMu po3MmipoM 1-5 mm. [TokpuTTs MaroTh BHCOKI (i3UKO-
MEXaHIYHI BJIACTUBOCTI y IIHUPOKOMY Jialla3oHI TEMIIepaTyp: €JNacTUYHICTh 1 THYYKICTD,
3HOCOCTIHKICTh, MABUINICHY YAapOCTIHKICTh. Jlo mepeBar BiTHOCATHCS €KOJIOTIYHICTh Ta TITi€HIYHICTh
Mmarepially, TepMiH eKCIUTyaTamii MoHaA 8 POKiB, HU3bKA BapTiCTh (BABIUI MEHIIA, HIXK Y KOJIBOPOBOI
rymoBoi kpuxti EPDM), BinMiaHa mrymMoi30iisiis. Marepian Mae IMITbHY 1 eaCTHIHY CTPYKTYPY, sIKa
CTiliKa 10 HaJIUMIaHHSI Opyay 1 HaMep3aHHs JIboAy. 3a TOBIIHUHOIO moiiypeTaHoBi mokputtss CONIPUR
Bapiror0ThCA Bil 6 MM 10 50 MM. Bubip 3anexxuTs Bif (yHKIIOHATBHOTO NPU3HAUYEHHS CIIOPTUBHOTO
MalIaHYMKa Ta EKOHOMIYHOT JOULIHHOCTI. ONTUMaTbHUM TSI MyTbTH(DYHKITIOHAIFHUX MalJaHUIUKIB
€ TOKpUTTS TOBITMHOIO 13MM. 3 HEX 10 MM ckiamaetbes 3 KpuxTd SBR Ta 3 MM 3 TyMOBOi KpHUXTH
EPDM. IlpoBeneno mocmimkeHHs TiapodoOHOCTI MoiypeTaHOBUX MarepiajiiB B AMCTHIHLOBaHIN Ta
MOpPCBKiil Boai. BcTaHoBieHO, 1110 BOAOCTIMKICTE MarepiaiiB Ha MOJIypeTaHOBIH OCHOBI B MOPCBKiit
BOJI MaiKe yIBidl BHINA MOPIBHIHO 3 AUCTHIHLOBAHOIO BOJIOIO, IO WMOBIPHO TOB’SI3aHO 3 BILTUBOM
HOHHOI CHJIM €JEKTPOJITY Ha BOAOCTIMKICTH Lle# (hakT CBIMUMTH MPO MOKIWBICTH BUKOPHUCTAHHS
MOJiypeTaHOBUX OCHOB B CHWJIBHO MiHEpali30BaHUX IPYHTax Ta OOJIOTHUX, 3aMYJICHUX IPYHTax.
BuzHaueHHS TOPOBOT CTPYKTYPH IMMOKPUTTS TTepeadadac 3HaX0HKCHHS TaKUX TMOKa3HUKIB: MIUTBHICTD Y
CyXoMy cTaHi, oO0'€eMHE BOJOHACHYCHHS 3pa3KiB, IPOICHTHUNA BMICT IIOBHOTO 00’eMy TIOp,
NPOLIGHTHUH BMICT YMOBHO-3aKPUTHX TIOp, MPOLEHTHUHA BMICT BIIKPHUTHUX KaIllIAPHHUX IIOD,
NPOLIEHTHUH BMICT BiAKPUTHX HEKalIApHUX IOp. BcTaHOBIEHO, IO MOKPUTTA 3 TONiypeTaHy
Butpumye 140-150 1UKITIB 3aMOPOKYBaHHS / pO3MOpOKyBaHHs. OTXe, MaTepia € BOAOHSIPOHHUKHHM
Ta rizpohoOHuM. Maliganuuk notpiOHO QapOysatu xoxHi 120 MicsiB.
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YK 747-03
B.O. ITapkana6a, I'.C. OuiiiHMK KaHJ. TeXH. HAYK, 10L.
XMeNbHHUIIbKUNA HAIIIOHATLHUN YHIBEPCUTET, YKpaiHa

BUKOPHCTAHHS1 EKOJIOTTYHUX MATEPIAJIIB B IHTEP'€PI
TN3AVH-CTY I

V.0O. Parkalaba, G.S. Oliinyk Ph.D., Assoc. Prof.,
THE USE OF ENVIRONMENTALLY FRIENDLY MATERIALS IN
THE INTERIOR OF A DESIGN STUDIO

B cywyacHux ymoBax MpUMIILEHHS TU3aHH-CTYAiM CTalOTh Bce OiNblIe CKIATHUMH 3
TOYKH 30py iX (yHKIiH Ta BUMOr. BaxkamBo moOymyBaTH B TPUMIIIEHHI 1HTETPOBAaHUN
poGoumii mpocTip, AKH MOXe MIBHIKO aJanTyBaTHCA A0 MOoTped Oi3Hecy B pealbHOMY daci.
Haii6inpim 3aTpeOyBaHUM € MU3aiiH 1HTEP €py AU3AMH-CTYAIl 3 BUKOPUCTAHHSAM €KOJIOTIUHUX
marepiaiis.

Tak sk B [u3aifH- CTyHil0 MPUXOASTH 3aMOBHHKM Ta YacTO BiOYBa€Tbcs OOrOBOPEHHS
MailOyTHBOTO IU3aHH-TIPOEKTY, TO BaXIUBUM € CTBOpeHHs Komdopry Ta 3aTumky. Exomoriuni
MaTepiai BIATBOPIOIOTh €CTETHUKY XUBOI mpuponau. Jlo Takux MaTepialliB BiHOCSATH HaATypaibHI
Martepiaiy, Mo MiIXOAATH AJs BTOPMHHOI IepepoOKH, HApUKiIa] AEpeBO, KaMiHb, Kepamika, Iera,
abo x OumplI cyyacHi Marepiand, siKi IMITYIOTh BHIJIAL HaTypajbHHUX. Benuka KiNbKiCTh CBiTIHa,
30KpeMa MPUPOTHOTO. Y TPHUMIMICHHSX 3 €KOJIOTIYHUM TU3aiHHOM CBITJIO Ma€ MPUEMHUHN MPUPOTHAN
BIATIHOK. Bij rajoreHoBux Jjamm AOBEINETbCA BIAMOBUTHCS. Besnke 3HAueHHsS MaroOTh CBITJIOBI
MOTOKH, SIKI OTPAIUISIIOTH 3 BIKOH. Ba)JIMBO mam’ATaTd: CBITJIO MOBHHHE 3aIIOBHIOBATH BECH IPOCTIp,
NpoTe HE JIpaTyBaTH, He cIimuTH. JlopedyHrM Oy/ie BUKOPUCTAHHS JICKOPY Ha €KOJIOTIYHY TEMAaTHKY. Y
SIKOCT1 JIEKOPY MOXYTb OyTH MOTHBAIlIMHI IUIAKaTH, KAPTHHH 3 POCITUHHUM PO3IHCOM, «3CIICHI»
iHcTamsmii. OcoOIMBUM aKIEHTOM € O3eJICHEHHS B AKOCTi JAeKopy. B mpumimenni moxe Oytu 6arato
KIMHATHUX POCIIMH, OPHUTiHAJBHHUX TEpapiyMiB, MiHIaTIOpDHHUX AEpeB y Tropuiukax. PociuHu cTaioTh
IHCTPYMEHTOM JIeKOpy. BOHH MeperykyroThcsi 3 KOIbOPOBOIO TAMOKO, a TAKOXK PO3MICOM Ha CTiHax. B
LJIOMY Taki iHTEp’€pH CTBOPEHi 3 AOTPUMAHHSM JIAKOHI3MY Ta CTpUMaHOCTi. B HHX Hemae Hidoro
3aliBOT0 YM AUCTapMOHIIHOTO.

Benuke 3HadueHHS B AW3aiiHi iHTEp €piB Mae Komip. Bim oOpaHOi KONMBOPOBOI TaMH 3aJICKHUTh
KOM(OPT MPUMIIIICHHSI, a TAaKOX HOTO BHUTJIIAA 1 ocoOmuBi puch. Exkosoridae opopMieHHS iHTEp €PY €
MaKCHUMaJbHO MpupoAHe. B opopmienHi iHTep €py BUKOPUCTOBYIOTh KOJIBOPH, SIKi 3yCTPi4alOThCS Y
npupoai. Jlo Takux KOJBOPIB CIiA BiIHECTH Pi3HI BIATIHKM KOPHUYHEBOTO — BiJ IIOKOJAIHOTO 0
011 10-KOPUYHEBOTO; 3€JICHUH Y Pi3HUX BapialisiX — CalaTOBHMA, OJIi10-3¢JICHUNA, HACHICHHUM 3CJICHUMH,
KOJNIp TpaBW, TOIO; CTPHUMAaHi BIATIHKM YEPBOHOTO 1 POXKEBOTO; MACTEIbHI CBITNII BIATIHKH —
micouHui, OexX, HKHO-TaBaHIOBHUI; Pi3HI BIATIHKM CHHBOTO — HEOECHO-CHHIHM, HIXKHO-OJIAKUTHUH,
(diankoBuii, T.1. OCcOOIMBY yBary peKOMEHAYEThCS MPUIUITH CIpOMY KOJIbOPY 1 Horo BiaTiHkam [1].
Ile mMoxxe Oyt Komip MOKporo achanbTy, HaTypaJdbHOTO KaMmeHIo, 0eToHy, O1IoTo JepeBa TOIIO.
[loeaHyroTh BIATIHKY 32 MPUHIMIIOM KOHTPACTIB, MPOTE TOMIHYIOThH 3aBXKAM OLIBII CHOKIiHHI 1 CBITII
KoJIbopHu. ['0JIOBHE MpaBHIIO TOEIHAHHS — CTBOPEHHSI 1JI€allbHOI TapMOHII, SIKY MOXHA 3YCTPITH Y
TIPUPOSII.

Exonoriuni marepianu NOENHYIOTH JIOJUHY 3 NPHUPOJOI0 Ta JMAIOTh OU3ANHEPY BEIHUKY
CBOOOJY [T €KCIIEPUMEHTIB Ta CTBOPEHHS HE3BUYaWHUX AeTaneil. He MEeHII BayKIMBUM € CTBOPEHHS
IIIKaBOTO PIIICHHS 32 PaXyHOK BUKOPUCTAHHS HOBHUX OPUTIHAIBHHUX MIPEAMETIB iHTEP €PY 3 BTOPUHHOT
CUPOBUHHU. A JMu3aiiH- CTYZis Ile caMe i € Miclle Juis HOBUX BuHaXo#iB. llikaBi ifei 3’sBISIOTHCS 3
BUKOPUCTAaHHIM EKOJIOTIYHMX MaTepiamiB. A 1€ HaiKpalle eKCIepHUMEHTYBaTH, SIK HE B IU3aiiH-
ctynii? Po3rimsHeMo HaiIikaBimi ifei.

Hampuknan, cTBopeHHS TepapiyMa 31 CTapoi JamMIu po3kapioBaHHs. Tak sSK crapi jJamIu
pO3KapioBaHHS BUKOPHUCTOBYIOTHCSI y MOOYTi JOCTATHBO PiIKO 1 Ha 3MiHY iM NPHHNUIN Cy4acHi
CUCTEMH OCBITIICHHS, IX MOXKHA BUKOPUCTATH I0- 1HIIOMY. JlM3aliHepn (GaKkTHYHO JIaTH KHUTTS CTapUM
JaMIiaM pPO3XKapIoBaHHA. 3 CKISIHOT KOIOM BUTATYIOTh yce «HAaYMHHS». BcepenuHy MOMINIaTh
MaJICHbKI KaMiHI, PaKyIlIKH, BHUCA/PKYIOTh MOX YH JIMIIAWHUKHA. [HKOMM B TaKUX KOHTEHHEpax
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MOXYTb POCTH MiHIaTIOpHI pocTHHH. BUIIsIae Takuil iHCTPYMEHT O3elIeHEHHs JOCHTb CTHIIBHO. Moro
MOXKHA KPIIUTH Ha CTiHH, MMABINIYBATH il CTEIECI0 ab0 MPOCTO CTaBUTH Ha poOoumit cTin. Jpyroro
IIIKaBOIO iJIE€I0 € BUKOPHUCTAHHS B IHTEP €pi BUPOOIB 31 CTapuX MaKeTiB. Y 1HTEp €pi mU3aitH-CTymil
MOXKHa BHMKOPHCTAaTH CTapl TaKeTH AJsl CTBOPEHHS HEBENUMKHUX MeOiniB. CHpOBHHY OYHIIAIOTH,
HarpiBalOTh Ta CIIPECOBYIOTH [2]. B pe3ynbTaTi BUXOAATH OPUTIHANBHI ITy(QUKH, MiHI-CTOIMKH, TOIIIO.
Xopoiuid BapiaHT Ui 30HM BIONOYMHKY B odici ausaiiH-cTymii. HacTymHow 1ikaBow ineer €
CTBOpPEHHS MeOJIiB 3 JAepeB’ IHUX MiAAOHIB., Takuii BUa MeOJiB CTaB CIPaBKHIM MEHHCTPIMOM, TIPOTE
HE BTPAaTUB CBO€I aKTYalbHOCTi. 3 CTapuX MiAJOHIB CTBOPIOIOTH 3pY4YHi AMBAaHHU, KaBOBi CTOJHKH,
HaBiTh cTeNaxi s KHWr. Takuil «OymiBeNbHHWM Martepiaa» I03BOJISIE CTBOPIOBATH IliKaBi Ta
opuriHaiabHi pedi. KpiM TOTO, 3 BTOPWHHOI CHPOBHHH JHW3aHEPH CTBOPIOIOTH IIUTI 1HCTAJIAIIIT,
KapTUHU. A TakoX 3 Hel poOJsITh WLiKaBi JaMIld, CBITWJIBHUKH, TOpIIepd. Taki BHpOOM MOXKHA
BUKOPHCTOBYBATH IJIs JEKOPYBAaHHS NMPUMIIIEHB y PI3HUX CTHIAX. AKBapiyM 3 TUTABAIOYUMH PHOKaMuU
Oyme MOpedYHHM B TPHUMIMICHHI 1HTEp €py AW3aWH-CTYHii, MmO 3a0e3MedYnTh IOMATKOBY  IOPIIIO
penlakcy Ans MPHUCYTHIX B MPHUMILICHHI. Take MOeTHaHHS €CTETUYHOCTI Ta O3I0pOBYMX (PYHKIIH B
NOEJAHAHHI 3 BHUKOPHCTaHHSAM EKOJIOTIYHMX MaTepialiB 3a0e3MeudTb 3A0pOBHH MIKPOKJIiMaT
npumimieHds. [lopyd 3 BHKOPHUCTaHHSM EKOJIOTTYHMX MaTepiajiB IS OCBITIICHHS PEKOMEHIOBAHO
BUKOPHUCTaHHS 3a0ILa/KYIOUHX MPUPOJHI PECYpCH eHEpro30epiraloymx Jamil.

BukopucTaHHS €KOJIOTIYHUX MaTepianiB B iHTep’epi Moxe Oyt OrokeTHHM. ['onoBHE y
HbOMY: KOMQOPT, MIIHICTh 1 €KOJOrI4HICTh. MOXKHA CMIUIHMBO BiJJaBaTH II€pEBary OYIb-SKHM
YITIOOJICHUM 1 TOCTYITHAM 3a BapTICTIO TIpeaMeTaM MeOIIiB 3 HaTypalbHUX MaTepiaiiB. OpuriHaipHe i
CTHJIbHE pillIeHHsI — IUIeTeHi MeOJli i JoAaTKOBI akcecyapH. «XOJIOAHI» MIACTUK, METaNT 1 CKJIO OiIbII
JIOPEYHUMHU OyIyTh JJIA 1HIIAX HAMPSAMKIB Au3aiiHy [2], TOMy iX HPHCYTHICTH CIiJ] MiHIMIi3yBaTH.
BukopucTanHs €KOJOTTYHIX MaTepialiB B MPUMIIIEHHI 3a0€3MeTyI0Th OPUTIHAIBHI POTAHTOBI Kpicia,
TyMOM Ta cTOJMKKA. MeOni HOBMHHI HE MPOCTO OpPraHiyHO BIHMCYBATUCS B OOCTAHOBKY, OyTH
KpacuBUMH 1 BUTOHUEHMMH, ajie 1 ¢yHKUioHanbHUMH. CaMe pPOTaHTrOBi MeOi Bipi3HAIOTHCS
MIIHICTIO 1 BojorocTtikicTio. KpiMm Toro, Taki meOii mayke Jerki — 3aBOsSKH Maliil Basi, HaBITh
rabapuTHI POTAHTOBI BUPOOHM JIETKO MEpeMilaTi, poOIsiul MpruOUpaHHs NPUMILICHHS, IEPECTaHOBKY
a0o peMoHT. [HTep'ep cyyacHOI NU3aWH-CTY/Iil HEMOXKIIMBO YSBUTH 0€3 TaKUX BUHAXOJIB IUBILTI3aIlil,
SK eNEKTPOHIKa 1 MoOyTOBa TEXHIKa: KOMITIOTEpPH, NPHHTEPH, CKaHEepH. SIKIIO Bce TPaMOTHO
obirpaTu, TO TEXHIYHI €JIEMEHTH B IHTEp'epi OymyTh BHUTPAITHO KOHTPACTYBATH 3 MPHUPOTHUMH
MOTHBaMH.

MoskHa 3pOOUTH BUCHOBOK, III0 BUKOPHCTAHHS €KOJIOTIYHUX MaTepiajiB B iHTEp €pi AU3alH-
CTymii - Ile MUTICHUN CBITOTJISAM, SIKE TPYHTYETHCS Ha M0AMIMBOMY CTaBJICHHI JO TOTO CBITY, IO HAC
orouye. IlITyuni peuyi He 3MOXKYTh 3aMiHUTH CHJIYy NPUPOAH, 3BIJKM MH UYEPIAEMO EHEPTil0 Ta
HAaTXHEHHS. BHKOpHCTaHHS €KOJOTIYHMX MarepiaiiB MmoTpiOHe anst KoM(pOpTYy Ta 3aTHILKY, K
BIJIMOBIIb HA KYJIBTYPY CIIOKUBAHHS 1 3aHAJITO IIBUAKHNA PUTM CHOTOJICHHSI.

Jliteparypa

1. OcoOnuBoCTi BUKOPUCTAaHHS eKoJjoriuHux MatepianiB [Enextponnuit pecypc] — Pexum
JIOCTYITY 110 pecypcy: https://www.mebelok.com/uk-ua/eko-dizayn-v-interjeri/

2. Canomaruna K.I1. Exo-maTepianu B inTep’epi // Interior Digest. — 2005. — Ne 1(42). — C.36-

42.
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YK 621.77
S1JLL lBen, O.1. Mimyk
TepHOMTBECHKHUI HalllOHATHHUHN TEXHIYHUH YHIBepcHuTeT iMeHi IBana Ilymrost, Ykpaina

KOMIT'IOTEPHE MOJIEJTIOBAHHSA NOBEJAIHKU 3BAPHUX ®EPM ITPU 11
IUKJIITYHNX HABAHTAKEHD

Ya.L. Shved, O.1. Mishchuk
COMPUTER MODELING OF WELDED TRUSS BEHAVIOR UNDER CYCLIC LOADS

AKTyaJIbHICTh TEMH 3yMOBJIGHA THM, IO 332 YMOB HOMIHAJIbHHMX UWKJIIYHAX HABaHTAKEHb
BIIPOJIOBK CKCIUTyaTallii 3BapHOi (hepMH B €IeMEHTaX KOHCTPYKINI Ta iX 3 €IHaHHSAX BiI0YBa€ThCS
MOCTYIIOBE HAaKOMWYEHHS BTOMHUX IOIIKO/UKEHb, 3apO/DKEHHS TPIIIUH, iX MOIIUPEHHS [0 HACTaHHS
FPaHUYHOIO CTaHy KOHCTPYKI(I, pyHHyBaHHS (GepMH 1 CIOPYAH B HUJIOMY. MeETO0 poOOTH €
BUSIBJICHHSI JIOITYCTUMOT'O pecypcy eKcIutyartariii 3BapHuUX (epM, sKi 3a3HAIOTh BIUIMBY IUKJIIYHHX
HaBaHTaXeHb. 111 TOCATHEHHS Li€l MeTH HEOOXiJHO BU3HAYUTH MiCLsl 3apOHKEHHS] BTOMHUX TPIiLIHH,
IHTCHCUBHICTh iX MOIIMPEHHS, 3HAYCHHS OBKMH TPIIIMH Ha PiBHI IPaHUYHOTO CTaHy (QepMH 1 dac
eKcIuTyaTariii A0 1s0ro MOMEHTY. T JoCHiKeHHS BHUKOPHCTAHO CYyYacCHHU TPOTpPaMHHUM TaKeT
SolidWorks Simulation, sikuii anropuTmMiuHO Oa3yeTbcs Ha METOHI CKIHUEHHHX CJIEMEHTIB 1 Jae
MOYJIUBICTh BPaxyBaTH KOMIUIEKCHUI BIUIMB KOHCTPYKTOPCHKUX, TEXHOJOTTYHHX 1 eKCILTyaTalliiHUX
YMHHHKIB Ha HAIIPY/KEHO- z[e(boleBHHH CTaH €JICMCHTIB 3BaPHUX (bepM (puc. 1).
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PHcyHOK 1. Meroauka MonentoBaHHs moBediHKH hepmu B cepenopumi SolidWorks Simulation

Jlns peamizaliii KOMITIOTEPHOTO MOJICIIOIOUOTO eKCIepuMeHTy B cepeposuii SolidWorks
Simulation cTBOpeHO ecki3 ¢epMu, i TE€OMETPHUYHY MOJEb, 3aJaHO BIIACTHBOCTI OCHOBHOTO
Mmartepiaity, JiJSTHKH 3BapHOTO 1IBa i 30HH TEPMIYHOTO BIUIMBY, 33JaHO MapaMeTpu 0a3yBaHH 1 PEKUM
HaBaHTAXEHHS (epMH, 3reHepOBaHO CKIHYCHHO-EIEMEHTHY CiTKy. Ha mizcTaBi mboro oTpumaHo
pe3yNbTaTH JOCITIKCHb, a caMe BUSBICHO MICIIE 3apOKCHHSI TIEpIToi BTOMHOI TPINTHHH, KITBKOCTI
LUKIIB 0 MOMEHTY IIOSBH IIi€l TPIIIMHHU, JO HACTaHHS TPAHUYHOrO craHy (epMud Ta 10 i
pyWHYBaHHS.

OtpumaHi pe3yibTaTd JOIIIBHO 3aCTOCOBYBATH JUISi BU3HAYCHHS Pecypcy poOOTH 3BapHHX
(bepm, SKi eKCIUTyaTYIOThCS 32 YMOB IUKTIYHAX HABAHTAXKEHb.

Jliteparypa

1. Scuiit I1. B. Bepudikauis pe3ynbTaTiB MOACTIOBaHHS HANpYXEHO-IePOPMOBAHOTO CTaHY
3BapHoi ¢epmu / Acwiii I1. B., KoBansuyk 5. O., Hlunrepa H. f., Pubauok O. 1. // Mexanika i ¢i3uka
pyiHyBaHHs Oy/iBeIbHHX MaTepialis Ta KOHCTpyKuid [Teker]: 36 HayK. cTateii / 3a 3ar. pea. Jlyuka
W.JA. — JIsBiB: Kamensp, 2014. — Bum. 10. — C. 461 —471.
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CEKIIsl: CYYACHI TEXHOJOIII B BYJAIBHUITBI, MAIIMHO- TA
MNPUJIAJOBYIYBAHHI

YAK621.03

IO. O. Anocroa, . 1O. I'apuuk, /1. O. depkau, C.B. IlonoBu4

TepHOMIbCHKUI HaIlIOHATBHUHN TEXHIYHUN yHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

S-MOJEJIb JJIs1 OIHKU ITIOXUBOK BUMIPIOBAHHSA OB KUHU KABEJIIO
YEPE3 HEPIBHOMIPHE ITPOKPYYYBAHHS BAJIA

J.0. O.Apostol, J.J. Garnyk, D.O. Derkach,
S-MODEL FOR ESTIMATING OF CABEL MEASURING LENGTH ERRORS DUE
TO UNEVEN CYLINDER SCROLLING

TouHiCTh MOKA3MKIB € OJIHIEIO 13 BAXKIMBUX XapaKTEPUCTHK BHUMIPIOBATBHUX 3aCO0IB.
A BuMoOra mepioJUYHOI TOBIPKA BHMIPIOBAILHOTO TMPHUCTPOIO — BAXKIMBOIO YMOBOIO
aJieKBaTHOro Horo 3acrocyBaHHA. OCKUIBKM B TpoOIeci eKCIuTyaTaulii po3paxyHKOBI
napamMeTpy MOXYTh 3MIHIOBATHCS, OIIJILHO Mepea0avyBaTi MOXJIMBUN BIUIUB IMX 3MiH Ha
TOYHICTh Pe3y/IbTaTiB BUMIPIOBaHb, 3 METOI0 MPO(PIIAKTUYHOTO PETyIIOBAaHHSI KOHKPETHUX
BY3JIIB BHUMIpIOBaJIbHOTO 3aco0y. B omamauii cmocid Taki mepemnbadeHHsS MOXKHA
pearnizoByBaTH. BUKOPUCTOBYIOYHM CHUMYJIIOBaHHSI pOOOTH BY3JIiB BUMIPIOBAIBHOTO MPUCTPOIO
Ha S-moxensx B cepenoBuini MATLAB SIMULINK.

3anponoHoBaHO S-MOJENb JJIsi OL[IHKM MOXHUOOK HMPUCTPOIO BUMIPIOBAaHHS JOBXHHU
Ka0emo, CIPUYMHEHUX MOMUJIMBUM ITOCTA0JICHHSIM KOHTaKTy BHMIPIOBAHOTO 3pa3zka i3
(yHKLIOHATPHUMH BY3JIaMH. 3a TIONEPEAHBOTO HACTPOIOBAHHA MEXaHI3M NPUTHCKaHHS
ka0emo mpu HOro MPOTATYBaHHI JOCTaTHIM g oOepTaHHS Bajia pa3oM 13 JUCKOM 3
Ipopi3aMu, 10 PEECTPYIOTHCS JIIYMIBHUKOM iMITyJbeiB. TlocinabieHHs: MpUTUCKY MTPUBOIAUTH
JI0 TIPOKOB3YBaHHS KaOelo 1, B pe3yJbTari, HEPIBHOMIPHOTO OOEpTaHHS IUCKa, IO
BiIOMBAETHCS HA TTOKA3axX JIYMIbHUKA. SIK came — mociimkyemMo Ha S-mopaeni (puc. 1).

| [ ] Scope

T » l » L
» S »(-, b—
Integrator2 L - e+
inputdat
» 5. 00e+007T

From

Display

Workspace.

I

Pulse Integrator1
Generator

Pucynok 1. S-Monenb 111 CUMYIIOBaHHS pOOOTH JIUMIBHOTO MEXaHI3MY MPUCTPOIO IS
BUMIPIOBAaHHSI IOBKWHU KaOeITto 3a TOCIa0JICHHS 3yCHILIS TPUTUCKAHHS.

PesynpTaTty cumystoBaHHS - BX1J JIYMJIBHUKA IMITYJIBCIB 32 YMOB IMPOKOB3yBaHHS KaOeIto, Ta

3a YMOBHU ONOCTAaTHBOT'O KOHTAKTY, BI/IMip}IHe 3HAYCHHA JOBXWHU 3pas3Ka, NIPOMYyHICHOI'0 4Cpe3
BUMIPIOBAJILHUN MPUCTPIH 1 ODKyda MoxXxmuOKa BUMIPIOBAHHS — ITOKa3aHi Ha puc.2
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Pucynok 2. BruiuB peryiroBaHHs ME€XaHi3My IPUTUCKAHHS HA PE3Y/IbTATH 1 TOXUOKY Yy
BUMIPIOBaHHI JIOBKWHU MPOTITHYTOTO 3pa3ka

PosrnsinyTa Moaens 103BOJIsIE OTPUMYBATH SK Bi3yasibHI (070K Scope), Tak 1 YMCIIOBI
(6nox Display) ouinku poOOTH HPUCTPOIO 3a PI3HUX PEXKHUMIB IIBHJIKOCTI MPOTIATYBaHHS
kabemto (Oyok Pulse) Ta #oro mpoxom3yBanHs (Omok Inputdat). A orpumaHi 3HAYECHHS
NOXMOKM BHUMIPIOBaHHS ~ MOXYTb CIYTYBaTH KpUTEpieM MOTpeOu y NpOoPiIaKTUIHOMY
peryaoBaHHI MEXaHI3My MPUTUCKAHHS BUMIPIOBAIBHOTO TIPUCTPOIO.

36



Mamepianu IX Midcnapoonol HayKoeo-mexHiyHol KOHpEPEHYii MOIOOUX VHEHUX M CHIYOEHINIE.
Axmyanori 3a0a4i cyyacrux mexronozii — Tepronine 25-26 mucmonada 2020.

YK 631.348
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JOCIIIKEHHSA CTIOCOBY INIJIBUINEHHA MAHEBPEHOCTI
MAIIIWHA JIA XIMIYHOI'O 3AXUCTY

A. Babii, Ph.D., Assoc. prof.; O. Sichkoriz; M. Vovk
RESEARCH OF THE WAY TO INCREASE MANEUVERABILITY
MACHINES FOR CHEMICAL PROTECTION

CyuacHe BUPOOHMLTBO CUIBCHKOTOCIOAAPCHKOI MPOAYKII BHMarae HOBHUX Ta
JIOCKOHAJIMX TEXHOJIOTiH BHPOIIYBaHHS. AJie HEMOXXJIMBO pPeajli30BYBAaTH IIi TEXHOJIOTII Ha
pakTHUIll 0e3 3aCTOCyBaHHS BIIMOBIIHUX TEXHIYHHUX 3ac00iB. [laHi MUTaHHS € HAA3BUYANHO
aKTyaJbHUMH IIOJ0 MAIIWH I XIMIYHOTO 3aXUCTy POCIHH. AHANI3YIOUYHM MapKH MAaIluH, 5SKi
IpPaIOIOTh B TOCIOAAPCTBAX YKPATHCHKMX TOBAPOBUPOOHMKIB, MOXKEMO CIOCTEepiraTtu
HEBTIIIHY CTaTUCTUKY. [lepeBaxkHa OUTBIIICTh TAKUX MAIIMH € 3aKOPJAOHHOTO BHPOOHUIITBA.
i ¢aktu HIIK He CHOPUSAIOTH PO3BUTKY YKPAiHCBKOTO  CLIBCHKOTOCHOJAPCHKOTO
MamMHOOyAyBaHHS. ToMy — akTyaldbHUMH  3QJMIIAIOTBCS  MHTAHHA  TOB’s3aHl 3
BJIOCKOHAJICHHSIM MAIIIUH JJIs1 XIMIYHOTO 3aXHCTY POCIUH BITYM3HSHOTO BHpoOHUIITBA [1-3].

[IpoBeneHO IOKaMbHE MOCHTIDKCHHS TPOTPYIOBAa4iB HACIHHSA, SKI BHUPOOJSIIOTHCS
YKpaiHCbKUM BHUPOOHMKOM. JlaHe TUTaHHSA CTOCYEThCS MiABHILEHHS MaHEBPEHOCTI
nporpyroBada. BogHoyac moTpiOHO 3BakaTH Ha PIBEHh KOHKYPEHTOCTIPOMOXKHOCTI MAIlIMHHU
edexty. ToMy KOHCTpYKTHBHI PIlICHHS, SIK1 OyIyTh Peai30ByBaTUCA B KOHCTPYKIIIT MaIlliHA
MOBUHHI 33I0BOJIBHSTH MTOCTABIIEHI KPUTEPIi.

JloxanpHa 3a7a4a moJisAraia B TOCHIKeHH] (DPUKIIIHHOT Iepeadi, ika MOHTYEThCS Ha
KoJsieci (Kosecax) mpoTpyloBada Ta 3alesnedye Horo moctynanbHUU pyx. Taka mepenaua
BHKOHAHA y BUTJIA/I BEy4Or0 METAJIEBOIO POJIMKA, SIKUW 3 MHEBMAaTUYHOIO IIUHOIO YTBOPIOE
bpukLiiny nepeaauy.

3amava ImikaBa THM, IO HEOOX1JHO BCTAHOBHUTH CIIBBIJHOIIECHHS MK IITOBXAIOYOIO
(KOJIOBOIO) CHIIOIO F;, CWJIOIO MPUTUCKY () PpOJIMKA A0 F'yMOBOI HIMHHM OIOPHOTO KoJjeca i

xoedimieHTOM 3amacy 34emuieHHs K , sSKWii rapaHTye Iepegady KPYTHOIO MOMEHTY 0e3
MPOKOB3YBaHHs. Bka3zaHi mapameTpu HampsMy BIUIMBAIOTh HA TUTOMHH THUCK ¢, SKUH

BUHHMKA€ B KOHTAaKTI IIi€l (PUKIIHHOI TapH, a BiJ TOTO 3aJIEKUTh HMIBUIKICTh 3HOIITYBAaHHS
HIMHA, TOOTO pecypc ii poOoTH.

Binomo, mo6 ¢pukimiiina mepemada Oyma poOOTO3MAaTHOIO, MOTPIOHO BUTPUMATH
YMOBY

F> 1, (1
ne Fs — cuna TepTs, 110 BUHUKAE Y KOHTAKTI POJIMK-KOJIeco; F; — mToBxarda (KoJIOBa) CHIA.

Cuna npuTtucky poiuka Q Oyae BU3HAUYAaTH 3HAYCHHS CUITU TEPTS F;, TOOTO

O=FKI/f, (2)

ne f — KkoeilleHT TepTs KOB3aHHS MaTepiaiiB KOTKIB.

3MiHIOIOYM BKa3aHl ()aKTOpPH, OTPUMAEMO IMOBEPXHIO BIATYKY, KA JEMOHCTPYE HaM
3B’A30K MIX HUMH, pHC. 1.

3BijicK BUHO, IO AJIS1 PO3TIISTYBaHOI TIApU CTALHUM POJIMK-PE3NHOBA IIIMHA KOJIeca,
ne npuitHATo f =0,6, MOXKHAa BUOMPATH CUITy PUTUCKY POJIMKA J0 KoJieca B 3aJI€KHOCTI BiJl
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HEOOXI1THOT MITOBXAKY0i CUJIM Ta HAIIWHOCTI 3a4eryIeHHS MPH yMOBI, IO TMPHUBOJ POJIMKA
MoOe 3a0e31eUUTH BIATOBIAHUN KPYTHUA MOMEHT.
3 iHmoro 60Ky, cuja MPUTHCKY KOTKA JI0 Kojeca BU3HAaYa€ MUTOMUI TUCK ¢ 1O JiHil

iX KOHTaKTy.

a — 3AICKHICTh CHJIM MMPUTUCKY KOTKIB BiJl KoedilieHTa 3amacy 34eruieHHs Ta
KOJIOBOi CHJIH ; O — 3MiHA MUTOMOTO TUCKY B KOHTAKT1 (ppUKIiITHOT mapu
B1JI CUJTM TIPUTHCKY KOTKIB Ta 1X MIUPUHU
Pucynoxk 1. I'pagivni 3aneXHOCTI CHIBBIAHOIIEHb MK TapamMeTpamMu (QpHUKIIIHOT mapu

YMOBO1O poOOTO31aTHOCTI TaKoi epeaadyi €
q<[q] 3)
ne [¢] — momycTumuit muTOMMIA THCK [T MaTtepiany GpuKIiiHOT mapy. BH3HadambHUM TYT €

Matepian, SKui Juisi poOOTO3/1aTHOCTI JOIMYCKA€ MEHIII MUTOMI THUCKH. J[JI1 TyMOBOTO KOTKa
JOIYCTUMHIT KOHTaKTHHIT THCK CTAHOBHTS [g = 18000 H /m [4].

Tomi cHiBBITHOMIEHHS MK PO3PaxXyHKOBUM THCKOM B3JIOBXK JIiHIT KOHTaKTy KOTKIB,
CHJIOIO TIPUTHCKY POJIMKA 1 KOTKA Ta NIMPUHOIO KOTKAa b Haly/e BUTISIILY

q=0K,/b, (4)

ne Kﬁ=1,1---1,3 — Koe(illieHT HEpiBHOMIPHOCTI BHHUKHEHHS KOHTAKTHOTO THUCKY i3-3a
HETOYHOCTEH BHTOTOBJICHHS Ta MOHTaxXy ¢pukmiiiHoi mnepenaui. I[lpumitmemo cepenne
3HAYCHHS Kﬂ =12,

TakuMm 4YMHOM, aHaNi3yloud TpadiuHi 3aJekKHOCTI puc. 1, 6, MOXHa 3poOUTH
HACTYIHI BHCHOBKH: JUIsi 3a0e3MedYeHHS HEOOXITHOTO 3HAYCHHS INTOBXAKOUYOl CHIM 3a
JIOITYCTUMUM KOHTAKTHUM THCKOM B KOHTAaKTi (DpUKLIHHOI mapu, [uis HalMEHIIOl IIHUPUHH
ponuka b= 0,08 M MakCHMajJbHO JOMYCTHMMAa CHJa NMPHUTUCKYBaHHA KOTKIB CTaHOBHTHME

1200 H, a nns makcuManpHO! WMpUHU KoTka h=0,3 M — 4500 H. 3a orpumanummn

TpaHUYHUMU 3HAUCHHAMU CHIIM IIPUTUCKY KOTKIB OTpUMAEMO MaKCHUMAJIBHO MOJKJIMBI
IITOBXA0Yl CUJIM, SIKI MOXKYTh BUHHKATH IPU POOOTO3IATHOCTI Takoi (PppHKIiitHOI nepenadi,
BigmoBigHo — 654,5 H Ta 2455 H.

Jlitepartypa.

1. Babii A. (2020) Important aspects of the experimental research methodology / Andrii Babii //
Scientific Journal of TNTU. Tern. : TNTU, 2020. Vol 97. No 1. P. 77-87.

2. KoposiitHa TpuBKicTh cTani pamu mmraHropux obmpuckysauiB / P.JI. Jlemaxk, A.B. ba6iii, P.A.
Bapna, A.M. Cuportiok // Diznko-ximiuna Mexanika marepianis. 2020. T. 56, Ne 3. C. 132-140.

3. Amnppeiikis O.€., ba6iit A.B., [loninceka [.51. BinB excryaraiiiiHuX cepeoBHIL | MAaHEBPOBOTO
PSXUMY HaBaHTa)KEHHS Ha 3QJIMILKOBHH pecypc IITAaHT MOJBOBHX OONpHCKyBauiB // Di3uUKO-XiMiyHA MeXaHiKa
matepiani. 2020. Ne2. C. 26-32.

4. Vanos M.H. Jletamu mamun. M.: Beicnr. mk., 1991. 383 c.
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B.B. batiok, M.O. CtpemM0inbKuii KaHJ. TEXH. HAYK
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AJAIITUBHA CUCTEMHU KEPYBAHHA 1JIS1 MEXATPOHHHUX CUCTEM

V.V. Batiuk, M.O. Strembitskiy
ADAPTIVE CONTROL SYSTEMS FOR MECHATRONIC SYSTEMS

MexaTpoHika — ranxy3b HayKd 1 TEXHIKHM, 3aBJIaHHS SKOi MOJISATA€e y CTBOPEHI M eKcruryaTamii
MallliH Ta CHUCTEM 3 KOMIT IOTEPHUM KEPYBaHHIM pyXOM, O0a30BUMH KOMIIOHCHTaMH €
€JIEKTPOHIKA Ta MIKPOIPOIIECOpHA TEXHIKa, iHPOpPMaTHKa i KOMIT IOTEpHE KEpYBaHHS PyXOM
MallliH Ta arperatiB. Y OCHOBY MEXaTPOHHHUX CHUCTEM 3akjajcHa ifest TIMOO0KOi B3a€MHOT
3aJISKHOCTI MEXaHIYHUX, €IEKTPOHHUX 1 KOMIT IOTEPHHUX €JIEMEHTIB.

Merta po60oTH moJsArae y MpoBeAeHI aHalli3y ICHYIOUMX, Ta BH3HAY€HHI CMOCO0IB MOOYI0BH
a/IalITUBHOI CUCTEMU KepyBaHHS JJIs1 MEXaTPOHHUX MPUCTPOIB.

OO0’ €KTOM JOCITIPKEHHS BUCTYIIA€ CHCTEMA KEPYBAHHS JIJIS MEXaTPOHHUX CHUCTEM.

AanTuBHI CUCTEMH KEpYBaHHS MEXaTPOHHUMH MPHUCTPOSIMHU — 1€ CHCTEMH, SIKi MPU3HAYCHI
JUIS CKJIaJIaHHS Ta BHJIa4dl KEPYIOUMX CHTHAJIB BHKOHABYMM MPHUCTPOSM, BIAMOBITHO 10
IOCTaBJIICHUX 3aBJaHb. PO3IMISIHYTO poOOTY MiJCHUCTEMH KepyBaHHS aBTOMOOLIEM —
BU3HAYCHHS OE3MEYHOT AUCTAHIIIT 1 IIBUIAKOCTI pyxy. Taka TEXHOJOTIS JO3BOJISE PO3paxyBaTH
0e3MneyHy MCTaHIIII0 MK TPAHCIIOPTHUM 3aC000M 1 MEeperiko/ 010 (a0 IHIIMM TPaHCIIOPTHUM
3ac000M) METOJIOM IHTerpalii naBayiB cruise control. 3ampolOHOBaHA CTPYKTYpHa cXema
IiCHCTeMH KepyBaHHs NpUBeieHa Ha puc. 1.

HDucmaHuia ” = -
t ROMr7 1T T (rinse AkmyansHo
neped AbLrmon ool 6
KOMHITIOO corifrol ducmaHu s
abmomodinem
V77 s s
LI T T
GLicrmalis Bnmola i w7
ILICTTYHLT i

Pucynok 1. CTpykTypHa cxema miJcuCTeMH KepyBaHHSIM MEXaTPOHHOIO CUCTEMOIO

B nanomy mnpuknazai ais peanmizaimii CUCTEMH KEpyBaHHS MEXaTPOHHOIO CHCTEMOIO
OyJ0 peari30BaHO HACTYIHI €JIeMEHTH: OOpOOISIOUMN NTPUCTPIA, KEPYIOUHH MeXaHI3M,
BUMIPIOBAJIbHUM MPUCTPil, BAKOHABYHMI MEXaHI3M, 00’ €KT KEpyBaHHA.
BucHOBKH. 3anponoHOBaHa aJaNTHBHA CUCTEMa KePyBaHHS JUISI MEXaTPOHHUX CHCTEM MOXKE
OyTHM BUKOpHUCTaHa JJIsi KEPyBaHHA IIBHIKICTIO Ta TNEpEMIllEeHHSIM aBTOMOOUIBHOTO
TpaHCTIOPTY 0€3 BTPYYaHHS JIIOANHH.

Jlirepartypa.

1. Ilonypaes FO.B. IlpuHuunel mocTpoeHUss U COBPEMEHHBIE TEHIEHIUM Pa3BUTUSA
mexaTpoHHbIX cucteM / FO.B. Tlogypaes, B.C. Kynemos // Mexatponuxka. - 2000. - Nel. — C.
5-10.

2. Bishop. Robert H. The Mechatronics handbook / Robert H. Bishop. — Austin: The
University of Texas at Austin. —2002. — 1229 p.
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€.b. bepexxeHnko
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PE3YJIbTATH EKCIIEPUMEHTAJIBHUX JOCJILIKEHDb
I'MYKO3BUPAJIBHOI'O MOJAYJIA

E.B. Berezhenko
RESULTS OF EXPERIMENTAL RESEARCH
HICK-COLLECTING MODULE

3MEHIICHHSI eHepro3aTpaT 30MpaHHA T'MYKUM KOPEHEIIOJIB JOCSTaeTbCs Ha OCHOBI
pO3p0OKK HOBUX CIOCOOIB 30MpaHHS Ta yIOCKOHAJICHUX THUYKO30MPATBHUX MOMAYJIB Y SKHX
BIZICYTHI TBHHTOBHM KOHBE€p Ui TPAHCIOPTYBAHHS 3pi3aHOl TMYKM, L0 € AKTyaJbHUM
HayKOBHUM 3aBJaHHsM [1].

[epmm etarnom oxHO(A3HOTO 30MpPaHHS BEIMKOPO3MIPHUX KOPEHEIUIOAIB LIUKOPIIO,
AK€ TIEPEBAXHO 3aCTOCOBYIOTh Y TEMEPIIHIA dYac, € ABOCTaiiiHe 30WMpaHHS THUYKU
THYKO30MpAIIbHUM MOJYJIEM Yy CKJIaJAi CaMOXiJHOro OyHKepHOro kombOaiiHa. IIpu 1mpomy
MexaHi30BaHe 30MpaHHA THYKH KOPCHEIUIOAIB IMKOPII0 Mependayac BUKOHAHHS JIBOX
HOCIIOBHUX CYMDKHUX TEXHOJIOTIYHHMX omepaliiii abo cragiii — 3pi3yBaHHS OCHOBHOTO
MacHMBy THYKM Ta HACTYyIMHE OOpI3yBaHHSM 3aJUIIKIB THYKA 3 TOJOBOK KOPEHEIJIOJIB
oOpizHukamu[2]. CxeMa YAOCKOHAJIEHOTO CIOco0y 30MpaHHS OCHOBHOTO MAaCHUBY THUKU
KOPEHEIIO0/1IB HaBeeHa Ha puc. 1.

11

e

12

Pucynox 1. Cxema y10CKOHAJIEHOTO CIOCO0Y 30MpaHHsI OCHOBHOT'O MAaCHUBY THYKH
KOPEHETIOIIB:
a — BUTJIAA 300Ky; O — BUTIIAA 33a1y; | — KOPEHETUTiT 3 THYKOI0; 2 — paMa; 3 — pOTOPHUI
rudKopi3; 4 — 6apaban; 5 — HiXK; 6 — TUIMIBHUN TUCK; 7 — KOXKYX; 8 — HalPaBISIFOYHIA KaHAT;
9, 10 — BxigHuit 1 BuxigHuit otBip; 11 — dapryx; 12 — yknagena y MiKpsaasi THIKa

3HMKEHHS €HEPrOEMHOCTI MPOIIECy JOCATAETHCS 32 PAXYHOK OJHOYACHOTO MO€THAHHS
orepauiid 3pi3yBaHHS Ta TEpEMIIEHHS 3pi3aHOi THYKH OJHUM AaKTHBHMM (POTOPHHI
TUYKOPi3) 1 TaCUBHUM (HAIPaBJISIOUNN KaHAT) POOOYUM OPTaHOM.

ExcniepuMeHTH NpOBOAMIM Ha AOCHITHHUX IMOJSAX IOCIBIB KOPEHEIJIOAIB IUKOPIIO
copty CodiiBcekuit 7 (XMenbHUIIBKA JepikaBHA HAYKOBO-IOCHITHA CTaHIisA). [[1s oTpuManHs

piBHsHHS perpecii cexymguoi momaui /7 p (kr/c) Ta nuromoi macu qu (xr/mM%) THuKH,
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BUOWpaIM CUMETPUYHUN TIJIaH TPU(PAKTOPHOTO SKCIIEPUMEHTY Ha TPhOX PIBHSAX BapilOBaHHS
¢dakTopamu. Ilpu 1bOMY 3MIHHUMH (aKTOpaMHd TNPUIAMATH IIBUIAKICTE PYXY MOIYJS

9y =1.2-1.4-1.6 (M/c), yposKalHICTb THUKU Up iAUp =14+02-1.6£02-1.8+02 (xr/m?),
I'YCTOTY HacaJ’KeHb KOPEHEIIOIIB IIUKOPiI0 [}( Mk =TH2-9+2-1 K2 (TuC.1mT./M?).
ATPOKCUMYIOUY 3aJI€KHICTb, sIKa (YHKIIOHATILHO OMUCY 3MIHY CeKyHIHOI mojxaui [/ li) Ta

MUTOMOI Macu M j; THYKH 3aJIEKHO BIJf 3MIHH BXIZHUX (AKTOPIB MICIIs 00pOOKH

eKCIICPUMEHTAIbHOTO MACUBY JTAHWX 3HAXOAWIIN Y BUTIISAII JTIHIHHOT MOIEITI 32 HAMOUTBIIIM
3HaYeHHAM KoedimieHnTa nerepminanii D ta kopemsuii (R = 0.964) 3a piBHa gocToBipHOCTI P =
0.95. Tlicns mepeBipku afgekBaTHOCTI Mozeni 3a F-kputepiem @imepa (F = 100.8) Ta
3HaUMMOCTI KoediiieHTiB 3a kputepiem CtroeHTa (t-anbda kpurepiid, ¢ = 2.05) Oyno
OTPUMAHO PIBHSAHHS perpecii y BUTIISAAL JiHIMHOT Moeml U HaTYpaJbHUX (PaKTOPiB:

- CEKYH/IHOI IMoj1a4i 3pi3aH0i THYKH KOPEHETUIOAIB IIUKOPIIO:

T} =-39.38+18.679, +14.81(U, + AU, )+ |

CexyH/Ha 5 (1)

110/1aua THYKH +2.11(I, +4r,)
22
T, =—42.26 +11.178, +11.36(U, — AU, )+

5 (2)
+2.81(I, —Ar,)
- muTOMOi Macu ruaku M ;f , IKY 3pi3aHO HOXKaMHU

POTOPHOTO THYKOpI3a Ta YKIAACHO Y MUK HE
310paHUX KOPEHEILIOIIB MIXK IBOMa CyMi>KHUMU
TUTMITBHAMY TUCKAMHU:
M}, =-17.05-2.529, +19.11{U, + AU, )+ .3)
+14.81(17, + AI",)
M, =-3551-0.919, +14.39(U, + AU,

1,8 i . .
pyxy YpokailHicTh +19.49(I", +4r,)
rorrees 1] —0) 3rifHo 3 piBHAHHAM perpecii (2) modymaoBaHO
Puc. 2. TloBepxHst BIATYKyY 5K MOBEPXHIO BIATYKY, SIKa XapakTepu3ye GyHKIIOHATbHY
yHKUis

s, 4)

3MiHy ceKkyHxHOI mofaui ruaxu [/, 3anexHo Bix
IIBUAKOCTI PyXy TMYKO30MpPaIbHOrO MOAYIS §,, , YPOXKAHHOCTI THUKH U » —AUp (puc. 2).
3a MIHJIMBOTO 3MEHIIICHHS 3MIHH YPOXAWHOCTI THUKH U P —AU p Y Mexax Bix 1.4 —-0.2 no

1.8 — 0.2 (xr/M?) Ta I'YCTOTH HACAIKEHHS KOPEHEIUIO B IIUKOPII0 []'(—A_/'( y MeXax Big 7 — 2

10 11 — 2 (tuc. mr./mM?) cexyHana nogada ruaku 1/ , 32 MBUIKOCTI PyXy I'MYKO30MPaIbHOTrO

Moxaynst 9,, =1.2..1.6 (M/C) 3MIHIOETbCS MPSMONPONOPLINHO 301BIIEHHIO KOKHOTO

daktopa y mianaszoni Big 13 mo 22 (xr/c), (puc. 2). Ha ocHOBI anainizy rpadgiyHux mo0ymnoB
BCTaHOBJICHO, 1110 CEKYH/IHA I0Jjaua Ta MTUTOMa Maca TMYKH, Ky 310paHo 3 3-X psJIKiB
KOPEHEIIOIB 3HAXOUThCS, BiAMOBIAHO, Y Aianma3oHi 17-36 (xr/c) Ta 19-27 (kr/m?).
P0301XHICTh TEOPETHYHHX Ta EKCIIEPUMEHTAIBHUX 3HAUCHb CEKYH/IHOI 110/1a4i Ta IMUTOMOT
Maca THYKHU 3HaxXoAuThes Bif S 10 15 (%).

JlirepaTypa.

1. bapanoBcekuit B.M., Comnomka B.O., Onumenko B.b. Bubip mapamerpiB mnpu
KOHCTpYIOBaHHI TBUHTOBOTO KoHBeepa. Bicuuk XJATYCI'. 2001. T. 2(8). C. 209-215.

2. Baranovsky V.M., Potapenko M.V. Theoretical analysis of the technological feed of
lifter root crops. INMATEH — Agricultural Engineering. 2017. Vol. 51. No. 1/2017. P. 29-38.
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HAJIIMHICTDH TA TEXHIYHA JIATHOCTHKA BIIMOB EJEKTPOHHOI
AITAPATYPH, IO MAIOTH BUITA/IKOBUU XAPAKTEP

I.R.Brukaylo, T.T.Bartosh, V.M.Matviishun, T.S. Dubyniak Ph.D, Assoc.Prof.
RELIABILITY AND TECHNICAL DIAGNOSTICS OF ELECTRONIC
EQUIPMENT FAILURES, HAVING A RANDOM CHARACTER

BinpmiicTe BIIMOB €NEKTPOHHOI amapaTypd MalOTh BHIIAJKOBHM Xapakrep 1
00yMOBJIeHI pi3HUMH (akTOpamH, SIKI BaXKO BpaxyBaTH: BOJIOTICTh, TeMIeparypa
HABKOJIMIIIHROTO  CEPeIOBUINA, BiOpamis, HEIOCKOHAIICTh TEXHOJOTIYHUX MPOILECIB,
HEOJHOPITHICT, MaTepianiB, Tomo. CTOCOBHO 10 HAMIMHOCTI MPHUCTPOIB PO3TIAAAIOTH il
OCHOBHMH KUIBKICHUH KpHUTepiii — HMOBipHICTH 0e3BimMOBHOI pobotu P(t) mpoTtsrom
3aJIaHOTO IHTEpBAJTY Yacy t.

IIpu po3poOii TexHIYHUX 3aco0iB MOBMHHI OyTM BH3HAYEHI TaKi IMOKa3HUKU
HAJIHHOCTI SK CEpE/IHE HAMpalfOBaHHS HAa BIIMOBY Ta WMOBIPHICTH 0€3BIIMOBHOI POOOTH
IpoTSroM BcTaHoBieHOTo Yacy [1]. Ilpu po3pobui cucteMu yHpaBiIiHHS B LIJIOMY HEOO0X1THO
BU3HAYUTH KOE(DIIIEHT TOTOBHOCTI YW TPOCTOH cuctemu. s OaratodyHKIIOHATBHUX
CUCTEM JIOCTaTHBO MpOaHalli3yBaT HAAINMHICTh OCHOBHHX (yHKIIH [2]. HeoOXimHi gani mms
pO3paxyHKy MOKa3HUKIB HAJIIMHOCTI €JIEMEHTIB CIIiJl BUOMPATH 3a MACIIOPTHUMH JTaHUMHU a00
3 TOBIJIHUKIB [3].

MMoBipHicTb Ge3BiIMOBHOI po60OTH € DYHKIEIO Yacy t, i B 3araibHOMY BHMAIKY ii
BU3HAYEHHS Ui OyJb-IKOT'O YacOBOTO IHTEpBAJy CTBOPIOE 3HA4yHI TpyaHouy. OnHak s
CKJIQJIHOT amaparypH, sSKa BMIIIY€e BEIUKY KIIbKICTh PI3HUX €JIEMEHTIB, YacTO BHUSBIISETHCS
JOCTATHIM 3HATH BEJIMYMHY CEPEIHBOTO HAIPAIFOBAaHHS Ha BIIMOBY To, sIka BUSHAYAETHCS SIK
CepeHE 3HAYCHHS BUITAIKOBUX BEJMYMH THTEPBAIIB Yacy Ti MK CYCIIHIMH Bi]MOBaMH, TO/I;
T,+T,+..+71,

Ty = (1)
n
IIpy MOXJIMBOCTI 3aCTOCYBaHHS LIbOTO KPHUTEPIIO HAIIMHOCTI YacTo
KOPHUCTYIOTHCS 3BOPOTHBOIO BEINYHHOIO:
1
h=or (2)
Ty

Y naHoMmy BHMAAKYy CTPYKTypHa (JIoTiyHA) cXxema, ska 0a3yeTbCcs Ha aHamisl
¢ynkuionyBanus AILIl, He MiICTUTh pe3epBHUX eJeMeHTIB. Tomy, SKIIO NPUIYCTHTH
CTATUCTUYHY HE3aJEXKHICTh 1 BHUMIAAKOBICTh BIIMOB €JIEMEHTIB, B SKHX 3aJCKHUTh
po6oro3natHicts ALIIl, To 3arambHa HMOBIpHICTH 0€3BiAMOBHOI POOOTH BHU3HAYAETHCS 13
BUpA3Y:

P.(t)=]]F(1). (3)
i=1
BinnosinHo,
7\‘3ae = Zx‘z s ( 4 )
i=1

ne P; — iiMmoBipHicTh 6€3BIIMOBHOI POOOTH OKPEMHUX E€IIEMEHTIB, JIAHOK, KACKaIiB;
Ai — IHTEHCUBHICTB iX BIIMOBH.
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3a oTpuMaHUM 3 TAaOJWYHUX 3HAYEHb [2] 3HAXOAMMO A, CyMapHOi 1HTEHCHUBHOCTI
BIIMOBU TPUCTPOIO, OOUMCIIIOEMO CEpeIHE HAIpalloBaHHSA Ha BiAMOBY To, 3acTOCOBYIOUM

popmymy (2):
1 1

A, 10,197
Jlani HaBeneHo GopMyiy U 3aaHOro 4acy O0e3BiIMOBHOI poOOTH HpW BKaszaHid
HMOBIpHOCTI 6€3B1IMOBHOCTI (3BU4aitHO 0,95) 1 BU3HaUeHO Yac 0€3BiIMOBHOT pOOOTH, TON :

0, 051
t6e3=T, (6)

OT1xe, 3riIHO JaHUX TAaOJUYHUX 3HAYEHB, Ta 32 GopMyIioro (6),
0,051
2
t., =———-10°=50015 200.
10197
SAxicTh amapaTypu BH3HAYAETHCS MOMKIIMBICTIO 1 MIBUAKICTIO 1 peMoHTYy. B mpomy
BUMIA/IKy WMOBIpHICTh 0€3BiIMOBHOI pOOOTH B iHTEpBaJli 3alaHOTO Yacy BHM3HAYA€THCS 3a
dbopmyIoro:

0=

110° = 98068,59 200 - (5)

P(t)=—C12 o7t (7)

ne Tp — cepenHiil yac peMOHTY anaparypu.
[Mpuitmatoun T, = 24 rox 1 miacraBuBmu y dopmyny (7), OTpUMyIOTh YacoBY
3aNIeKHICTh WMOBIPHOCTI 0€3BIAMOBHOI pOOOTH MPUCTPOIO ( TUB. puc. 1).
J1y1st BUBHAYCHHSI KMOBIPHOCTI BHHUKHEHHSI Bi]MOB Ma€EMO:
0 =1-P(1). (8)
[TincraBuBImIM 3HaYeHHs, o0uucieHi 3a hopmymnoro (7) y dopmyny (8), oTpumaemo
rpagik HMOBIpHOCTI BUHUKHEHHS BiJIMOB 3a yac t, IKUii HaBeJeHOo aaii (AuB. puc. 2 ).

ag
a3
an
L1
as
a4
a3
a2

at

&
wIEETEIZEL .

[

9 Ty 1wt El Pt Rt » it rai rait ey eait
Pucynok 1. MmoBipHicTh 6€3BiIMOBHOL Pucynok 2. IMOBipHICTh BiAMOBH
pOOOTH MPHUCTPOIO IPUCTPOIO

OOuucneni s By3na JetanbHOro mpoektyBaHHs (BJIIT) mokasHukM HaIiHHOCTI
3aJIOBUTHHSIIOTh BUMOTaM JI0 BIJAMOBIIHMX ITOKA3HUKIB YCI€I CHCTEMH, IO MPOEKTYETHCS.
Tomy MOXKHa CTBEpIKYBAaTH, 110, 3 TOUKH 30py Teopii HaIIHHOCTI 1 TEXHIYHOI J1arHOCTHKH,
nanuii BJIIT BiamoBigae cBoeMy ¢ yHKIIIOHATLHOMY MPU3HAYCHHIO.

JlirepaTypa

1. Teopust HAIEIKHOCTH PATUOCICKTPOHHBIX CHUCTEM B MpUMEpax W 3ajavax : Yueo.
nocodue i CT. paguoTeX. cnell. By3oB. [lox pen. I'.B. Ipykununa. —M.: Dueprus, 1975.

2. Scrpebeuxuii M.A., VBanoBa ['"M. HanmexHOCTh aBTOMAaTH3WPOBAHBIX CHCTEM
yIIpaBJIEHUS] TEXHOJIOTMYECKUMH Tporecamu: Yueb. [Tocobue amst By30B. —DHeproaroMusuar,
1989.
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YK 681.5
0.C. bpomak, B.P. MeaBiab, kaHj. Tex. HayK, 1ou., I.P. Ko3oyp
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

ABTOMATHU3ALIA TA JOCIIIKEHHA TEXHOJIOI'TYHOI'O ITPOIECY
3SrYIIEHHS TOMATHOI TACTH HA BA31I YCTAHOBKH BAKYYMHOT'O
BHUITAPOBYBAHHAA

O. Broshchak, V. Medvid, Ph.D., Assoc. Prof., I. Kozbur
AUTOMATION AND RESEARCH OF TECHNOLOGICAL PROCESS OF
THICKENING OF TOMATO PASTE ON THE BASIS OF VACUUM
EVAPORATION INSTALLATION

TexHomoriuHa omepartist 3TyHIEHHS CUPOBUHU METOJOM BHIIAPIOBAHHS 0 IEBHOTO
BMICTY CyXOi PpEYOBMHHU €  HaWOLIBII
= }f”—‘{l*}_l €HEePrOBUTPATHOIO. npu BUPOOHHIITBI

Commnons %4 tomMaTHOI mactu. [Ipu BUKOpHUCTaHHI METO/IB

 —

+ TIPSIMOTO HarpiBy CUPOBUHU Ta

1 . .
X rosi, | | 64 . BUIIAPOBYBAHH1 KHUITIHHAM IPH HOPMAaJIbHOMY
ﬁ Du { aTMOC(EepHOMY THCKY C€HEProBHTpaTH €

Buxinuui —

2 ;m;npt 2|’ MaKCUMaJbHUMH, KpIM  IOTO  3pOCTa€
- o TPUBAIICTh TEXHOJOTIYHOTO Tporecy Tomy

—o—— i
Komenear JOLIUIIBHO IIPOBOJUTH BUIIaPOBYBAHHS
T“"“' HA/JTMIIKOBOI ~ BOJIOTH i3 CHpOBHHH 32
A0 JOIIOMOI'OI0 BaKyyM-BHIIAapHHUX amapariB, IO
\%/Fi’ JI03BOJIIE  CYTTEBO 3MCHIUMTH  3HAYCHHS
Pucynoxk 1. TexHosoriuHa cxema BakyyM- TeMIeparypu KU HHS. Js

BHIADHO1 VCTAHOBKH ABTOMATU30BAHOTO TEXHOJIOTIYHOTO MPOIIECY

BaKyyMHOT'O BUITAPOBYBAaHHS BaXKIMBO PO3POOUTHU Ta TOCIITUTH HOT0 JUHAMIUYHY MOJEIb, 1110
JacTh 3MOTY BIJKOPUTYBAaTH 3aKOHU pETYJIIOBaHHS B YCTAHOBI, JUIS TIABHINEHHS ii
MPOJYKTUBHOCTI Ta 3MCHIICHHS EHEPrOBHUTPATHOCTI. THIIOBI JMHAMIYHI MOJAENII HE
BPaxOBYIOTh 3MiH BUTPAT 1 TEMIEpaTypu MPOAYKTY Ha BXOJi y BaKyyM-BUIIApHUH amapaT Ta
KOJMBaHb THUCKy. TOMy TIpM KOJMBAHHAX HABAaHTA)XCHHS BHIIAPHOIO amapary, Ui
yTPUMYBaHHS HEOOX1HOI TeMnepaTypu KUITIHHS Ha 33JaHOMY PiBHi, BUHUKA€E HEOOXiIHICTh
HOCTIfHOrO KOPHI'YBaHHSI HAIAIITYBaHb aBTOMATHYHUX PETYIATOPIB TEMIEpaTypH il Bakyymy, LIO
IPHU3BOJUTH 10 3MEHILICHHS MPOAYKTHBHOCTI Ta eHeproe()eKTUBHOCTI. BakyyMm-BUIapHa yCTaHOBKa
(puc.1) posrnsiHyTa K OaraToMipHH 00'€KT yIpaBIiHHA.

3anpornoHOBaHO JUHAMIYHY MOJIEITb, sIKa BPaXOBY€ 3MiHY BUTpPAT i TeMIEpaTypu CHPOBHHH Ha BXOI,
a TaKOXX KOJWBAaHHSA THUCKY. PIBHSHHS BHUTPATHOTO 1 TEIUIOBOIO CTAaHYy YCTAHOBKU TOAAHI y BHIJISI:

(D-D)i—Di-Q-0=pVou, +Va6t) He, G, +05G) s PV +Yin)=DB-D,—Ds,nep-
P

— TyCTHHA TEIUIOHOCIS (TTaph); VK — o0csT TUTIBKA

Dy D

— BUTPATU KOHACHCATY, -

omepatop 10 4acy; V' — o6'emM HarpiBHOI Kamepw;

o D,

KOHACHCATY, — I'yCTMHa KOHJICHCATY, — BUTpPATH TCHJ'IOHOCi}I,'

BUTpaTa TCIUIOHOCII Ha BB HCKOHACHCOBAHMX TIa3lB, n —CHCPrl TCIUIOHOCLA,; K _ TCIUIOEMHICTD

L,

n mm

KOHJIEHCaTy; — TeMIleparypa apHy i KOHACHCaTy, — TEIUIOEMHICTB Kopiyca, " — Maca KopItycy;

oty d.9

SHTAJIBINSL TApHU 1 KOHIEHCATY; — TOTOKM TerioTH. BusHaveHi mepenaBaibHI (yHKIT
BUPIILIYIOTH 3aBIaHHS CUHTE3y KOMOIHOBAHHX CHCTEM PETYJIIOBAHHS TEMIIEPaTypH il BaKyyMy.
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YK 699.841
B.B. Byxra, I''M. Kpamap, kaHj. TexH. HayK, J0L.
TepHOMIbCHKUI HaIlIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

OCOBJIMBOCTI NPOEKTYBAHHS CEUCMOCTINKUX CTAJIEBUX
KOHCTPYKIIN

V.V. Bukhta, H.M. Kramar, Ph.D., Assoc. Prof.
FEATURES OF DESIGN OF SEISMOSTABLE STEEL STRUCTURES

Konctpykiii OyaiBens 1 ciopyn, mo OyaylOThCS y celcMOHeOe3neyHuX paioHax,
NOBHMHHI MPOTHCTOSTH 30BHIIIHIM HaBaHTa)KEHHSAM Oe€3 iCTOTHOI BTpaTH eKCIUTyaTaliiHUX
BractuBocTed. CelCMOCTIHKICTh OyIWMHKIB 1 CIOPYZ B IIJIOMY, TaK 1 OKPEMHX CJIIEMEHTIB
KOHCTPYKLIN 3a0e3MeuyeThCsl 3aCTOCYBAaHHSAM KOHCTPYKTUBHUX pillleHb, KOHCTPYKIIH 1
MaTepiaiiB, 0 BIAMOBIIAIOTh CEUCMIYHOCTI (IHTEHCHBHOCTI CEWCMIYHOTO BIUIMBY B Oajax)
MicIl OyHIBHUIITBA, a TaKOXX HAJICKHUM JOTPUMAHHSM TPaBHJI 1 BUMOT IO 3BEICHHIO
KOHCTPYKITIH 1 BAKOHAHHIO POOIT Y CEHCMIYHUX paliOHax.

EdexkTuBHUM METONOM TPOTHCTOSHHS CEHCMIYHMM BIUTUBAM € CIOPYIKEHHS
OyIMHKIB 13 3aCTOCYBAaHHSIM METAJIEBUX KOHCTPYKIIA. MIIHICTh METaJeBUX €JIECMEHTIB
OyziBeNb MOEAHYETHCS 3 TMEBHOIO €IACTHYHICTIO MaTepiaiy, IO JA03BOJISE€ TaKUM OyAMHKaM
OyTH CeiCMIYHO CTIHKMUMHU 1 JOBTOBIYHUMH.

Bubip matepianiB Ui cTaleBUX KapKaciB MOBUHEH MPOBOJAUTHUCS BIAMOBITHO T0aTKA
E JIBH B.2.6-163 mnpu ceiicmMigyHOCTI 10 ceMH OaiiB K Il KOHCTPYKIIH rpynu 2, TpH
CEMCMIYHOCTI BHILE CeMU OalliB K JUIs KOHCTPYKUIHW rpynu 1. 3BapHi MIBH y 3'€IHAHHIX
MOTPiOHO BUKOHYBATH €JICKTPOJAMH, IO 3a0€3MeUyl0Th JOCTATHIO TUTACTHYHICTH 3'€HAHHSI.
[Ipu pyuHoMmy QyroBoMy 3BaplOBaHHI PEKOMEHIYIOThCS enekTpoau tumy €42A, €46A 1 €
50A 3rigao 3 nogatkom K JIBH B.2.6-163. JI;is 60nTOBUX 3'€THaHD PEKOMEHAYIOTHCS OONTH
knaciB Tounocti B 1 C Bigmoimno momatrka JK JIBH B.2.6-163. YV 601TOBUX KPITUICHHSX
B'si3el omip 3pi3y O0NTIB MOBUHEH OYTH SIK MiHIMYM B 1,2 pa3u OUIBIINM, HIXK OTIiP 3MUHAHHIO
IIOBEPXOHb, 1110 3'€ AHYIOTHCA.

[Ipu mpoekTyBaHHI CTaJIeBUX HECYYUX E€JIEMEHTIB HEOOX1THO CTBOPIOBATH YMOBH IS
PO3BUTKY IIacTUYHHUX Jedopmaniid. [Ipm BHOOpPI KOHCTPYKTHBHHX CXEM IepeBary Clij
BiIaBaTH CXeMaM, B SKHX 30HHU IUIACTUYHOCTI BUHMKAIOTh y MEpUly 4Yepry B 3B'SI3Kax 1 B
TOPU30HTAIHUX €JIeMEHTax Kapkaca (pureinsx, nepeMuukax, 00B’13yBalbHUX OajKax TOIIO).
Crizt BpaxoByBaTH Te, IO CTUKU MOTPIOHO, 32 MOKJIIMBOCTI BUHOCUTH 13 30HW MaKCUMAaJTbHUX
HaNpPYKeHb.

Jlns  eneMeHTiB, IO TPAIIOIOTh B  MPYXHO-TUJIACTMYHIN  crafii, mOTpiOHO
BUKOPHUCTOBYBAaTH MAJIOBYIJICIICBI 1 HU3bKOJIETOBAHI CTajli 3 BIIHOCHUM BHUIOBKCHHSIM HE
menie 20%.

Hecywa 3paTHiCTH cTaneBUX €JIEMEHTIB MOBHMHHA OyTH Takolo, MO0 TUTACTHYHI
IIapHIPU YTBOPIOBAIMCS B PUressaX abo B 3'€THAHHIX PUTEIIiB 3 KOJOHAMH, ajle HE B KOJIOHAX.
[{s BUMOTa MOX€ HE TOTPUMYBATHCS, AKIIO CTHCK y KOJIOHI BiJf MOCTIHHOTO HAaBaHTAXKEHHS
He nepesultye 30% Hecy4oi 31aTHOCTI KOJIOHU Ha CTHUCK.

Jlireparypa

1.A.B.H.1.1-12:2014. BbyniBHunTBO Yy cCeiicMiyHMX paifoHax VYkpainu K. -
Minperionbyn Ykpainu 2014, 118.
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YK 621.9.06
B.H. BosiommH, kaHa. TexXH. HayK, aou., C.C. KopHinbkuii
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

MOPIBHSIJIbHUM TUHAMIYHUI AHAJII3 IIIIMHJEJIBHOT' O BY3JIA
TOKAPHOI'O BEPCTATA 3 UIIK ITPU PI3BHUX CITOCOBAX 3ATUCKY
3AI'OTOBKHA

V.N. Voloshyn, Ph.D., Assoc. Prof., S.S. Kornickii
COMPARATIVE DYNAMIC ANALYSIS OF CNC LATHE SPINDLE UNIT AT
DIFFERENT METHODS OF WORKPIECE CLAMPING

OmauM 3  HaWOUTBIN BIAMOBIAAJIBHMX BY3/diB TokapHoro Bepctata 3 UIIK €
mnuHAeasHui By30a (LLB). Bin npuiimae yyacts y hopMOyTBOPIOIOYOMY PYCi, a HOTO AKICTbH
ICTOTHO BIUTMBA€ HA TOYHICTh, HAAIMHICTH 1 MPOIYKTUBHICTH BChOTO Bepcrara. JlmHamiuHa
sxictb 11IB Tokapnoro Bepcrara 3 UIIK 6e3mocepennbo BIUIMBAa€E Ha SKICTh MOBEPXOHb TiJ
obepranna. Tomy pochipkeHHss auHamidHoi skocti B mmsxom wmomemtoBaHHS 11
3anexxHocti Bia mapamerpiB LB Ta cnocoOy 3aTHCKy 3aroToBKM (B TOKapHOMY HaTpOHIi, B
TOKapHOMY IMATPOHi 3 MIATPUMKOIO 3a/IHhOI 0a0KH, 3 MiATPUMKOIO JIFOHETOM Ta 1H.) HaOyBae
0COOJIMBOI aKTyaIbHOCTI.

Meroro naHoi poOOTH € BCTAaHOBJICHHS MWHAMIYHHMX Xapaktepuctuk LB mpu pizHuX
crnoco0ax 3aTUCKy 3arOTOBKM Ha OCHOBI MOpPIBHSUIBHOTO — JUHAMIYHOTO — aHANI3y
KOHCTPYKTHUBHHX cxeM 1 mapametpis [1IB.

Cepen ycix meromiB auHamiyHuX gochipkenb B [1, 2], sk 3ruHHUX cHCTeM, UIs
MOPIBHSJILHOTO aHaIi3y B3a€EMO3B 3Ky KOHCTPYKTHBHHUX IMapaMeTpiB MPH Pi3HUX CIOco0ax
3aTUCKY 3aroToBKM [3] Ta auHamiuHux xapakrepuctuk LB BuOpano merox koedilieHTIB
BIUTMBY monatiauBocTi [4]. [lpu upomy I1IB nogaerhest y BUrIsiAi mpyxHOi HEBaroMoi Oaiku
13 BIAMIOBIIHUM YHCJIOM 30CEepeKeHUX Mac. /laHuii MeTo/ 03BOJIsSIE BpaXOBYBATH paialibHY
1 KyTOBY JKOpCTKicTh omop L1IB.

[Tpu BinbHUX KoNMMBaHHAX I1IB piBHsAHHS pyxy 6araromacoBoi cucteMu Mae BUTIL [4]:

j=1 j=1

ne My - 1HepIiHiHI KOe]IIlIEHTH; Vi - KOoe(ILI€HTH )KOPCTKOCTI.
[Ipu momyky po3B’sizky cuctemu (1) mpu yMOBI rapMOHIMHUX KOJMBaHb,0TPUMAEMO

CHCTEMY JIiHIHHUX OJHOPIAHUX anreOpaiuHUX PiBHAHb BIIHOCHO aMILTITyqu KoiauBaHb U;[4]:
n
2 B _
Zl(rlj - p mij j =0, (l 1,2,...,71) (2)
j =

ne U; - aMmiTya KOJIMBaHb B i-i TOUIll; p - BIaCHA 4aCTOTA KOJIMBAHb.

Cucrema NiHIHHUX OJHOPIAHHUX airedOpaiuHuX piBHAHB (2) MOXE MaTH HEHYJIbOBI
PO3B’SI3KM TUIBKHU TIPH 11 BA3HAYHUKY, PIBHOMY HYJIIO:

2 2 2
n—pmy hy—pmy ... nR,—pnm,
2 2 2
sy — DM Ty — DM e Ty, — DM
A(pz): 21 TP My Ty = P My 20 TP 3)
2 2 2
mp— P my, Voo =P Myp oo By — P My,

B 3aranpHOMY BHMaaKy Bci KopeHi piBHAHHS (3), a 3HAYUTH 1 BC1 BIACHI YaCTOTH, Pi3HI.
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JlaHuii MeTo/ BUKOPHCTAHO ISl TIOPIBHSUIBHOTO aHaJIi3y BJIAcCHUX YacToT KoimBanb I1IB
TokapHoro Bepcrara 3 UIIK i3 pi3HuMH crioco6aMu 3aTUCKY 3aroTOBKH B Ipolieci 00poOku. Ha
puc. 1 mpuBenaeHa auHamiuHa wmojeiab LB i3 KOHCOJBHO 3aKpIIUICHOIO 3arOTOBKOK B
TOKapHOMY NaTpoOHi. AHAJOTiYHO HaBeeHIW Mozneni, moOynoBani quHaMiyHi Mozeni B i3
3aTHCKOM 3aroTOBKM B TOKApHOMY IIaTPOHI 3 MIATPUMKOI 3aqHBOI0 0abkor Ta 13
HiITPUMKOIO JTFOHETOM.

7%

Pucynox 1. llInunaaenpauil By30 TokapHoro Bepcerara 3 UIIK 13 3aTHCHYTOIO B TOKQpHOMY
MaTPOHI 3ar0TOBKOIO Ta HOT0O MHAMIYHA MOJIENb Y BUIJISIII IPY>KHOI HEBAaroMoi 0ajku i3
30CepeKEHUMH MacaMu

[Ticnst mpuBeneHHs OararomacoBux auHaMmiuHux Mozenei I1IB mpu pizHux cmocobax
3aTHCKY 3arOTOBKH JI0 MOJEJNEH 13 MEHIIOK KUIBKICTIO Mac, BH3HAYAIUCS BJIACHI YacCTOTH
cucteMu 3a 3anexHicTio (3). g po3paxyHKy BIAaCHHUX YacTOT KOJHBaHb PO3pOOJIEHO
npuKIaany nporpamy B naketi MathCAD.

3a pe3ynbTaTamMu MOPIBHSUIBHOTO aHaNi3y auHaMmiuHux mojeneit 1B, orpumanumu 3a
noroMoror npukinaaHoi nporpamu MathCAD, BHIHO, IO TOAATKOBI MICIS 3aKpiIUICHHS
3aroTOBKM MPU3BOJATH 10 OUIBII BHCOKOIO CIEKTPY BJIACHMX YacTOT. Tak, Hampukias,
nepma BiracHa dactora [1IB i3 KOHCONBHO 3aKPIMICHOI 3arOTOBKOI0 B TOKAPHOMY HATPOHI
MeHIa Bija nepioi BaacHoi yactotu [1IB 13 3akpinieHHsM 3arOTOBKH B TOKAPHOMY TMATPOHI 3
HiATPUMKOIO 3aJHBOI0 0abkoro B 1,8 pasu. lle B mepmry depry moB's3aHO 3 MiABHIICHOIO
xopcTkicTio cxem [1IB 3 1omgaTkoBUMM ONOPHUMH TOYKaMH, SIKI BUHUKAIOTh MPU 3aTHUCKY
3aroTOBKHM B TOKQPHOMY MAaTPOHi 3 MATPUMKOIO 33IHbOI0 0A0KO0 UM JTIOHETOM.

JlirepaTtypa.

1. Haawipuenko FO.M. IlpeumsiiiHi mMUHACIBHI BY3JM Ha OmMopax KOYEHHs (Teopis i
npaktuka)/ FO.M. Jlanunsuenko, FO.M. Kysnenos. — Teproninb-Kuis: EkoHOMiuHa 1ymMKa,
2003, — 344 c.

2. ITym A.B. HInunaeneHele y3abl. KagecTBo U HagexxkHOCTh. — M.: MalnHocTpoeHue,
1992. — 288 c.

3. 3axXUMHBIE MEXaHHU3Mbl M TEXHOJIOTUYECKas OCHACTKa JJIsl BBICOKOI((EKTUBHOU
TokapHOi 00pabotku: Monorpadus/ [KyswemoB FO.H., paues O.U., Jlymus W.B.,
[lleBuenko A.B., Bonomun B.H.]. — Crapsiit Ockon: THT, 2014. — 480 c.

4. bunepman B.JI. Teopust Mexanndyeckux kosiebanuii. — M.: Breicmas mkomna, 1980. —
408 c.
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YK 681.5
. B. 'appuimiok, B. B. Moainbknii
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUM YHIBepcuTeT iMeHi1 IBana [lymros, Ykpaina

JOCIIIKEHHA AJAIITUBHUX CUCTEM KOHTPOJIIO ITPOLHECY
®PE3EPYBAHHSA

D.V. Gavryliuk, V.V. Molickyi
INVESTIGATION OF THE MILLING PROCESS' ADAPTIVE CONTROL
SYSTEMS

[Torpeba y mexaHiuHOMY OOpPOOJEHHI JeTaneill CKIagHOi reoMeTpii 3 BHCOKOIO
TOYHICTIO MpU3BeNia 0 pO3pOOJIEHHS BEpCTaTiB 3 YKUCIOBUM MPOTPAMHUM KEpPYBAHHSAM Ta
OaraToninboBUX BepcrariB. lle obnamHaHHS 3pOOHMIIO MOKIMBUM BHKOHAHHS CKJIQJHUX, a
4acoM 1 HEMOXKJIMBHUX JIJIsl OIlepaTopa, 3aBaaHb 3 00poOku neraneit. [Ipore mpobiema Bubopy
napameTpiB pi3aHHs, TAKHX SK MOoJaya Ta MBUIKICTh pi3aHHA, 3anuimiack. Hanpuknan, npu
00poOI11i 3aTOTOBKH 3 BEJIMKOIO KUIBKICTIO OTBOPIB Ta Ma3iB Ta 3MIHHOIO OCHOBOIO TITHOMHOIO
Ta pagiaIbHOIO MIMPHHOIO pi3aHHsS, BEIMYMHA CHJIM pi3aHHS 3MIHIOETHCS B IPOLECi
MEXaHIYHOTO OOpOOJEeHHs, 1 SKIIO I'PaHUYHE 3yCUJUIS NEPEBUIIYE MEBHY MEXKY, TO ICHYE
BEJIMKA IMOBIPHICTH TMOIIKOKEHHS 3arOTOBKH, IOJOMKHM IHCTPYMEHTY 1 HaBiTh BepCTaTy.
[Ilo6 yHUKHYTH IIbOTO, 3a3BMYail 3aCTOCOBYIOTH KOHCEPBAaTHUBHHUI MiAXil 1 BHOUPAIOTh
napaMeTpH pi3aHHs BIATOBIAHO 0 HAWTIPIIOrO MOXJIMBOTO CIIEHApir0. SIK HACTIIOK, IpoIiec
X04 MOXE Bij0yBaTHCS B ONTUMAJbHUX YMOBax Ui Ili€i AUISTHKHA, TapameTpu OyIyTh
HE33/I0BUTBHUMHU JIJIS1 IHIIMX TTOBEPXOHb, 1110 MIPHU3BE/IE 10 3HIKEHHS TPOYKTUBHOCTI.

OmauM 13 crmoco0iB MOJoJIaHHs I1i€i MpoOJieMH € po3poO0Ka CHUCTEMHU KEpyBaHHS
pexxuMaMu 00poOKHU. IcHYe Tpu MigXOoAW JO PO3POOTEHHS TAKMX CHCTEM: BIIKPUTHH IHUKII
aJIalITUBHOTO KEpyBaHHS, 3aMKHYTHA UK 3 (hIKCOBAaHUM KOE(QIIIEHTOM ITiJICHJICHHS Ta
3aMKHYTUW LUK aJanTHBHOTO KEPYBaHHS. Y BIIKPUTOMY IUKII aJalTHBHOTO KEPYyBaHHS
YMOBH pOOOTH ONTHMI30BaHI 3 METOI MaKCHMi3allii MOKa3HUKa MPOAYyKTUBHOCTI. Lle# Tum
HA3UBAETHCS AIAITHBHUM KEPYBaHHSM 3 ONTUMI3AIEIO 1 I HBOTO € XapaKTePHUMH KilbKa
HEJIOJIIKiB, & caMe€ CKJIaJHICTh Yy BCTAaHOBJICHHI BIAMOBIHOTO 1HAEKCY MPOAYKTHBHOCTI,
CKJIaJHICTh KOHCTPYKLIi 1 moTrpeba B BHUCOKHMX OOYHMCIIOBAIBHHUX MOTYKHOCTAX. Cucremu
KepyBaHHS 3 (iKCOBaHUM KOe(DIIIEHTOM MiJCHUJICHHS 1 3BOPOTHIM 3B’ SI3KOM JIy>K€ TIOIIHUPEHI 1
XapaKTepU3YIOTbC ~KOMIICHCALI€l0  KoedillieHTa, a BeJIMYMHA 3BOPOTHOTO  3B’SI3KY
BUKOPHCTOBYETHCA Ul PETyNIOBaHHS poOOYMX MapaMeTpiB, i MIATPUMAHHS CHIIM Pi3aHHS
Ha TocTiitHoMy piBHI. L{ell Tum cucTem KepyBaHHS, SKi 100pe MPAIIOIOTh B MIEBHUX YMOBAX,
CTae HecTaOUTPHUM IIPH 3HAYHINA TTTMOWHI pi3aHHS, HETHUIIOBUX BJIACTUBOCTAX MaTepiany abo
3MiHI CTaHy IHCTPYMEHTY. Y aJaTUBHUX CUCTEMaX 3aMKHYTOIrO IIUKJIY HependavaeThesl, 10
napaMeTpH IpoIlecy HEBiOMI 1 3MIHIOIOThCS B yaci. SIK mpaBuiIo, B TAaKUX CHCTEMax € JBa
OUKJIA KepyBaHHS. [lepmmii — e MK 3BOPOTHOTO 3B’S3KY 3YCWJUIS pi3aHHA, IHIIUA —
NpPU3HAYCHUN 7Sl PEeryJIOBaHHS IMapaMeTpiB CHUCTEMHU IUISIXOM OTPHUMaHHs iH(opmamii 3
BBOJY Ta BUBOJY Ha OOJIa[HAHHS TaKUM YMHOM, IO CHJIA pi3aHHS 3JIMIIAETHCS MOCTIHHOIO.
PoboTa ocTaHHIX BOX CHCTEM KepyBaHHS 0a3yeThCsl Ha HakJaJaHHI 0OMeXeHb Ha MPOLEC,
HAIPUKIIAJ, Ha MOCTIHHY MOTYXHICTh a00 cuiy. Taki CUCTEMH MalOTh Ha3BY aJIallTUBHOTO
KEepyBaHHSI 3 0OMEKESHHSIMU.

Y 3B’SI3Ky 3 LHUM HEBHUH I1HTEpEeC CTAaHOBUTH pPO3pOOKa aJalnTUBHUX CHCTEM
KEepyBaHHs 13 3aMKHYTUM ITUKIIOM, sIKi 3JaTHI PEryjoBaTH IIBHIAKICTh MOJadi TakK, MI00
NIATPUMYBATH 3YCWJUIS pi3aHHd Ha OaxaHoMy piBHi. lle [03BOJNUTH MiABUIIUTH
IPOAYKTHBHICTb, CTIHKICTh IHCTPYMEHTY 1 SIKICTh TOBEPXHI, 10 0OPOOIIIETHCS.
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MNEPCHEKTABHICTH 3ACTOCYBAHHSA SLM — JIETAJIEN ¥V
BEPCTATOBY/1YBAHHI

A. V. Gagalyuk, Ph.D, Sen. Lecturer, I. Yu. Fesyna, T. G. Zazulyak
PERSPECTIVITY OF APPLICATION OF SLM - PARTS IN MACHINE TOOL
CONSTRUCTION.

BepcratoOynyBaHHsT € JOCTaTHbO KOHCEPBATHBHOIO Taiy33l0 BUPOOHUIITBA.
BripoBakeHHsT HOBITHIX a00 €KCIIEpPUMEHTAIBLHUX TEXHOJIOTIH HE 3aBXIU JOIIbHE, a 1HOA1
BKpail HeoOxinHe. [HepTHICTh A0 BMPOBAKEHHS HOBITHIX TEXHOJIOTIH 1100 BHUTOTOBICHHS
CaMUX BEPCTATiB MOB’si3aHa 3 BUCOKOK BApPTICTIO Ta TPYJAOMICTKICTIO BUpOoOHHMIITBA. Pa3zom 3
TUM BEpCTaTOOYIyBaHHS € TAKOX 1 JOCTaTHHO METAJIOMICTKMM BHUPOOHHITBOM. IcTOpHYHO
TaK CKJIQJOCsA, IO BCl IEPENOBI TEXHOJIOTIi B IHINI Talxy3l BUPOOHHUIITBA MPUXOIITH 3
aepokocMivHoi ramysi. He Bukmouennsm € SLM (Selective laser melting).

Lle MeTon J1a3epHOro MOLIAPOBOTO CITIKAHHS MOPOIIKY I0 MONepeaHbO CTBOpeHuX 3D
mogensax. Cyrp Horo momsrae B Tomy, mo 3 3D mozeni neraini 3a JOMOMOIOI alTOpPUTMY
CTBOPIOIOTHCS TIOTIEPEUHI CIYCHHSI 3 KPOKOM 2 MKM 1 Jla3ep CITIKae MOpOomIoK. TakuM 4uHOM
MH OTPUMYEMO HariaBieHy Mojenb. 1o cyTi e € ApykyBaHHS Aerami. Y SKOCTI HOPOUIKY
noHenaBHa BukopuctoByBaim INCONEL 718. Ile »xapomiiHui, KOpO31MHOCTIWKUH CIJIaB Ha
OCHOBI HiKent0, Xpomy, MoniOaeHny. CiMEHCTBO NHMX CIUIaBiB BUKOPHUCTOBYIOTH B
aepokocMivHiil ramy3i. Ockinbky crutaB 30epira€  MIIHICTP B IIMPOKOMY IMPOMIKKY
TEMIIepaTyp, TOMy HOro BUKOPHUCTOBYIOTh TaM JIe CTaJb 1 allfOMiHIi He miaxoasaTs. [IpoTe BiH
Ma€e 1 HEJOJIKH, a caM€ CXWJIBHUU J0 HAKJENy MpH MeXaHIYHOMY OOpoOJIeHHi, a 1I0J10
3papioBanHs INCONEL 718 mkepena cymepeyarb OAHE OXHOMY. B JOCIiKEeHHSX
YKpaiHChbKOro BYeHOro [1] ommcaHo XapaKTepUCTHKU TOCTIAHMX 3pa3KiB 3 LBOTO CIUIABY.
Himenpka xommnaniss APWORKS (rpyna Airbus) 3anarentyBana nopomok Scalmalloy — e
amoMinieBo (Al) — wmarnieBo (Mg) — ckangieBuid (SC) TMOPONMIOK 3 YHIKAJIBHOKO
MIKpPOCTPYKTYPOIO, MIIHICTIO Ta TJIACTHYHICTIO, IKUH MOKHA BUKOPHCTOBYBATH Ha BCix SLM
— mamuHax. Scalmalloy mae myxe no0py 3BaproBaHICTh, KOPO3ifiHA CTIWKICTh, HU3BKHMA
KOE(]IIIEHT TEIJIOBOTO PO3LUIMPEHHS, CTIHKY MIKpPOCTPYKTYpa MPHU BHCOKUX TEMIIEpaTypax 10
250°C, BigMiHHI XapaKTEPUCTUKU s 3BUYAMHOTO Mpolecy oOpobku Tomo. Moro Takox
BUKOPHCTOBYIOTh B a€pOKOCMIUHIN Tajy3i, 30KpeMa Jjisi APYKYBaHHS MEPErOPOAKU CaJIOHY
mitaka Airbus 380 (cmiBmpamst 3 Autodesk) Ta kponmreiiHa cymytHuka Eurostar 3000. ¥V
Tabn. 1 HaBeneHo xapakrepucTuku Scalmalloy MOpiBHSHO 3 aHAJIOTIYHUMH MaTepiajaMu.

Ta6muus 1. IlopiBHUIBHI XapaKTEPUCTUKU MaTepiajiB

AlSil0Mg | Scalmalloy | Ti6Al4V C430
I'panuist TekydocTi, 62, MIla 230 470 1020 240
I'panunsg posrary, Mlla 350 520 1070 100-350
IIutoma minnicTs, MIla 131 195 243
Bunorxenns npu po3pusi (%) 6 13 14 9,6
TeepaicTs o Bikkepcy 119 180 320 ~243
I'yctuna, r/cm’ 2,67 2,67 4,41 7

B tabmuui 1 naBepeno xapaxktepuctuku yaByHy CU30 — ocHOBHOro matepiany ais
BUTOTOBJICHHS CTAaHWH Ta IHIIMX HECYYHMX YaCTHH BEpPCTATiB. 32 CBOIMHU XapaKTEPUCTHKAMHU
YaByH € KPUXKHM, a HE IUIACTUYHHM MAaTepiaioM, TOMY TOPIBHSHHS MOXE 3JIaTUCS
HefopeyHuM. [IpoTe € meBHI BIACTUBOCTI HABEJIEHUX CIUIABIB, SKI MaiKe BIJMOBIIAIOTH
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YaBYHY.
Kommnanis Directed Manufacturing Burorosuna (2013 p.) i BunpoOyBana iHXEKTOp

paketrHoro neuryHa (PJI). L{s momis mana Barome 3HaueHHs B rany3i SLM, ockinbku 11e OyB
Haioutbmmil 3D-apykoBanuil komnoneHT P/l (Tabi.2), mo cki1agaBes 3 ABOX YacTHH, B TOH
Yac SK CXOKi 1H)KEKTOpH CKiafanucs 3 115 geraneit, npudoMy BUTPHUMAB 301JIBIICHHS TSATH B

10 pa3is.
Ta6muis 2. [TopiBHsIBHI XapaKTEPUCTUKHA BUTOTOBJICHHS PAKETHOTO 1HKEKTOPA
Tpagumiitai
[TapameTpu 3-D apyk meronom SLM CNI0cOBH 0BpOBKI
TepMiH BUTOTOBJICHHS JI€TaIi 3 twkHi (3 HuX 40 ToIMH Ha .
6 Mics1IB
BHUT'OTOBJICHHS)
KUJIBKICTh KOMIIOHEHTIB JI€Tall 1 vactuHa 4 yacTuHHA
KinpkicTh criassHuX (3BapHUX) 3’ €IHAHD 0 5 crmaifok
Bapricth neram $5 TwHc. $10 Tuc.

3 2011 poky HaykoBi po3poOKM OaraThbOX METaJO3HAaBLIB CIPSAMOBaHI Ha
BUTOTOBJICHHSI TIOPOIIIKiB, & KUIBKICTh iX BUpoOHHKIB y 2017 porii ckiagana 32, a moJiMepHUX
— 23. 3a manumu [2] 2012-2013 pokiB 3adikcoBaHo 3poctaHHs nonuty SLM obnanHaHHS Ha
76%, a B mopivHii gonosiai kommanii Gartner 3a nanumu 2016 poxy puHOK ckianas $13,2
MJIpJI. Ha OCHOBI sIKOT0 OyIio 3po6ieno nporno3 Ha 2020 pik mono 30inbmenHs punky 3D —
apyky a0 $29 mupn. 3aranom mopiuauid npupict ckiaB 22,3%. 3rigHo cratuctuku [3] IDC
Worldwide Semiannual 3D Printing Spending Guide B 2016 pori MakcuManbHUNA AOXiJ Bif
3aCTOCYBaHHS ITPUIIAB Ha aBTOMOO1IeOymyBanHs - $3,9 mupa. 1 aBiakocmoc - $2,4 muip.

OueBuaHO, IO JaHAa TEXHOJOTisl CTBOPIOE HOBI TMEPCIEKTHBHI MOKJIHMBOCTI ISt
BUTOTOBJICHHs jeTajied, mpore SLM MamuHU HE 3aMiHATh BUKOPHCTAHHS BEPCTAaTHOTO
obmannanna. [IpunaiiMHi B HallOmmwkyoMy MaiOyTHhOMY. HaBiTh y JeTansXx BHTOTOBIEHUX
HaIlJIaBJICHHSIM € TIOBEPXHi, SKAM HEOOXIJHO 3a0e3MEeUnTH BIAMOBIAHY HIOPCTKICTh, IO
MOYKHa BUKOHATHU JIMINE HAa METalopi3ajdbHUX BepcraTtax. [IpoTe y po3pi3i CIiBBiIHOLICHHS
«mMaca Jietaii — MiHicTh», SLM MeTo1, Ha ChOTOHI € HAKPAIIUM 3 JOCSITHEHbD.

Llinkom peanbHO, 10 SLM metox mir 6u Matu MailOyTHE y BUTOTOBJICHHI BEpCTATIB,
mo wmorno O 3abe3neyuTd 3MeHIIeHHs Baru, HaBiTh A0 20%. IIpore ronoBHOIO
XapaKTEPUCTHKOIO BepCcTaTa € TOYHICTD, SIKA 3AJIEKHUTH BiJ O0ararbox (hakTopiB, 30Kpema Bix
BiOparii. ToMy OCHOBHHUM MaTepiajioM Il BUTOTOBJICHHS HECYYHMX YAaCTHH BEPCTaTIiB
3aJMINAETbCA YaBYH, SKUHA TIONPHU CBOIO Bary ao0pe racuth BiOpamii Ta KOJHMBaHHS.
BpaxoByrouw, 1110 )KUTTEBUM ITUKI METaT000poOHOTO 00sagHanHs ckiaagae 20 pokis [3], To B
KJIACUYHIM KOMITOHOBIII BEpCTaTiB HAWHOIMKYMM YacOM HIYOTO HE 3MIHUTBCS, aJiKe
BUTOTOBJICHHSI KOMIUICKTYIOUMX METOJIOM CITIKaHHS € HEBHUIIPABIAHO JOPOTHMH, JOMOKHU
SLM npuHTEpU HE CTAHYTh AOCTYIHIIITUMHU.

Jirepartypa

1. Yymako /.M. IlepcrneKkTuBbl HCHOJb30BaHUS AJAUTUBHBIX TEXHOJIOTHH IIpu
CO3/IJaHUHY aBUAIMOHHOW M PaKETHO-KOCMHYECKOW TeXHUKH. Tpyovt MAHU. 2014. Ne 78. URL:
http://www.mai.ru/science/trudy/published.php?ID=53682

2. Amxamckuii C. B. Peanuzamnus SLM - TexHONIOTHU 1JI1 U3TOTOBJICHUST 00pa3IioB
u3 xkaponpouHoro crmuiasa INCONEL 718, npumeHsieMoro B aBHAlMOHHO-KOCMHYECKOMN
TexHUuKe. Asuayuonno-kocmuuecxkas mexuuxka u mexuonoeus. 2019. Ne 2. C. 69-75. URL:
http://nbuv.gov.ua/UJRN/aktit 2019 2 11.

3. H.M.MakcumoB. MupoOBOH pPBIHOK aIJAUTUBHBIX TEXHOJIOTHHA. AOdOoumusHbvie
mexnonoeu. — 2017. Ne2. C. 16 — 23. URL: https://additiv-tech.ru/publications/mirovoy-
rynok-additivnyh-tehnologiy.html
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ONTUMIBALISA KOHCTPYKIII BEHTUJILOBAHUX ®ACAJIIB HIJIIXOM
AHAJII3Y BIUIMBY TEPMIYHOT'O MOCTA HA BEHTHJIBOBAHI ®ACA/IN

K.A. Hrabovska
OPTIMIZATION OF THE DESIGN OF VENTILATED FACADES BY ANALYZING
THE THERMAL BRIDGE EFFECT ON VENTILATED FACADES

Y BenTwibOBaHMX (acamax € mpoOieMa YTBOPEHHS TOUYKOBHUX TEPMOMOCTIB.
KoHcTpyKIlis BEHTHJIHOBAaHOTO (pacajy BHMAra€ BIJHOCHO BEIUKOI KUIBKOCTI TOYOK, J€
30BHIIIHIA IIap TMOBMHEH OYyTH 3aKpilyieHW Ha BHYTpImHINA 00oioHII ocHOBU. Ha numx
JIJISTHKaX CTajeBi ab0 alfoMiHiI€B1 KPOHINTEHHU MPOHUKAIOTH Yepe3 map i3oisii. [Ipodiema
TOYKOBHX TEPMOMOCTIB — IIe¢ OaraTomapaMeTpuyHa mpoliemMa, Ha sIKy HaiOijblle BIUIUBAE
TeOMEeTpisi KOHCTPYKIIii, 0 AOCTIHKY€EThCS, Ta TEIIO(]i3uyHI BIIACTUBOCTI BCIX Marepiaiib,
110 HaJeXars 1.

Metoro poOOTH € onTuMizallis KOHCTPYKIli BEHTWJIbOBaHMX (hacajiB, OCKUIbKH
3'€MHAHHS CTPYKTYPHHX EJIEMEHTIB Ta TEIUIOBUU aHami3 MOXe MPHU3BECTH 10 e(heKTHBHOI
KOHCTPYKITIi.

Jnisi  MOCATHEHHS IIOCTaBJIEHOI METH BHKOHAHO aHali3 CHCTEMH TOYKOBHX
TEPMOMOCTIB , 30CEpE/KEHUX Ha 3’€IHAHHI KPOHIITEHHY, Ta TEIUIOI30JI0I0YOr0 MaTepiaiy.
Jnist TouHOTO aHami3y eeKTy TEPMOMOCTY B cepeloBHILI KiHIeBUX eneMeHTiB ANSYS Oyna
po3pobiieHa OOUYMCITIOBAIBHA MOJIEIb IS TOro, o0 OyTH MOIYJIBHOK Ta JIETKO
a/IanTyBaTUCh JI0 IIMPOKOTO KOJa BUMOT. Bci 11i mapamerpu moBUHHI OyTH BpaxoBaHi, 100
3a0e3neYnT HEeOOXiTHUW pIBEHb TOYHOCTI, JeTali3alii Ta BIEBHEHOCTI Yy 3HAYCHHI
pe3yabTaris (puc. 1).

a o 8
Pucynox 1. Ecki3 imMiTaiiiiHOTO €1eMeHTa I eKCIIEPUMEHTY 3 BUKOPUCTAHHSIM:
a — cuMeTpii; 6 — po3paxyHKOBOI CITKH B 00J1acTi TOBHOI JOBKMHH KPOHIITEHHA,;
6 — 00YHCIIEHOTO 130TePMIYHOTO KOHTYPY HAaBKOJIO aHKEPHOI 30HU

OTpumaHi pe3yJIbTaTH MOJaHO Ha puc.2-5.

Pucynoxk 2. [30TepmiuHi MOBEpXHi, 10 NOKA3YIOTh PO3MOIUI TEMIIEPATypH HA TUIOIINHI,
BEPTUKAIBHIN 10 aHKepa ISl CIICHAPIIO:
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Pucynox 4. BrumuB TemionpoBiTHOCTI MaTepialy CTIHKH MiAKIaJAKH Ha TOYKOBHH KOEQIIi€HT
Terionepeaayl
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Pucynox 5. BB ToBmmHM Teruioizofsii 3 minepanbHoi Batu (A = 0,035 Bt/ (M * K)) Ha
TOYKOBHI KOEQIIIEHT Terionepeaayi A1 KpOHIITEHHIB HAa TIOBHY BUCOTY JUIs PI3HOMAHITHOT
TEIUIONPOBITHOCTI CTIHKK OCHOBH

JlocmiKeHHsT TOYKOBHX TEIUIOBUX MOCTIB MPOAHaJi3yBaJlo KOHCTPYKTHBHI (pakTopw,
NOB'SI3aHI 3 BEJIMYMHOK TOYKOBHX TEIUIOBUX MOCTIB. bepydnm 10 yBarm TakoX yCYHECHHs
JTIHIAHUX TETUIOBUX MOCTIB, 3aBISKH IOJIOKCHHIO MIapy TEIUIOI30MAIil, TOCIiHKeHHS
ONTUMI3YBAJIO HECydy KOHCTPYKIIIO cuctemMu. OTpumaHi pe3ynbTaTH  JIOLULUIBHO
BUKOPUCTOBYBAaTH MpPH MPOEKTYBaHHI KOHCTPYKIIH BEHTUIbOBaHUX (hacaliiB, 3 METOIO
3a0e3nevYeHHs eHepProeeKTUBHOCTI KOHCTPYKIIIT Ta TETUI03aXUCTy OyaiBIIi.

JlitrepaTtypa

1. Koncrpykmii OymuskiB 1 crmopyna. KoHcTpykiiii 30BHIIIHIX CTiH 3 (acaaHOro
TEIUTOI30JIAIIEI0 Ta OMOPS/KEHHSM 1HIYCTpIadbHUMH €JIEMEHTaMH 3 BEHTWJIHOBAHUM
MOBITPSHUM TIpomrapkoM. 3aranbHi TexHiuHi ymoBH : JICTY b B.2.6-35:2018. — [UunHi 3
2019.01.12]. — KwuiB : M-Bo perioH. po3BUTKY Ta Oyn-Ba VYkpaiam, 2019. -25 c.
(HamionanpHut cTanaapt YKpainn)
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MOPIBHSUIBHUI AHAJII3 MEXAHI3MIB, SIKI IEPETBOPIOIOTH
IMOCTIMHUM OBEPTOBUM PYX Y NNEPIOJJUYHUI

D. S. Hrytsenko, PhD
COMPARATIVE ANALYSIS OF MECHANISMS THAT CONVERT
CONSTANT ROTARY MOVEMENT IN PERIODIC

IIpu xoHCTpylOBaHHI 0OJagHAHHS, 30KpeMa MOJIrpadiqHOro, MAESIKUM JIaHKaM
HEOOXIJTHO CTBOPIOBATH CKJIQMHI pyxW. Taki pyxXu 3AIHMCHIOIOTBCS 3a NMEBHUMHU 3aKOHAMH
NEePIONYHOTO PyXy. A JUIsl SMEHIICHHS JUHAMIYHUX HaBaHTa)KEHb, K BAHUKAIOTh MIPU 3MiHI
HampsIMKy pyXy BEIEHOI MacH, HEOOXIiIHO BHMKOPHCTOBYBAaTH CIHEIlialibHI 3aKOHH, SKi
BUOMPAIOTHCS Y 3aJISKHOCTI BiJ] MapaMeTpiB BeaeHoi macu [1,2].

CxkagHl pyxu BUKOHABYUX MEXaHI3MIB 31MCHIOIOTHCS, K MIPaBUJIO, IPU IMEPETBOPEHHI
HOCTIHOTO 00epTOBOTO pyXy y 00epToBHi pyX i3 3ynuHkamu [3]. I sikpa3 mig yac 3ynuHOK
3MIMCHIOIOTHCS HEOOX1/IHI TEXHOJIOTIYHI omepartii, I SKUX MPU3HAYAEThCS O0IaIHAHHS, SIKE
NpOeKTyeThes. IlepeTBOpeHHs i3 MOCTIHHOTO 00epTOBOTO pyXy y HEpiOAWYHHMNA 0OSpTOBHIA
MOXX€ 3JIIMCHIOBATUCS PI3HUMH MEXaHI3MaMH: MajbTIHCHKUMH, KYJIa4YKOBO-I[iIBKOBUMH,
TuQepeHIiaTbHIMA MEXaHi3MaMy TEePiOJJUYHOr0 TOBOPOTY, MEXaHi3MaMH HEMOBHO3YyOMX
KOJIIC, KYJIJAYUKOBUMH MEXaHi3MaMH MEPi0IMIHOTO TTIOBOPOTY.

Bynmn Bu3HaueHi OCHOBHI KpuTepii, SKUM BIANOBIAIOTH Taki MEXaHI3MH 1 sKi
BPaxOBYIOThCS TiJ 4ac BUOOPY HeoOXigHOTO MexaHi3Mmy [4]. Tumm mexaHi3MiB Ta OCHOBHI

Ta6muist 1. [TopiBHAILHUN aHATI3 MEXaHI3MIB MTEPIOAMYHOTO TOBOPOTY

3I1P KoHcTanTH mikiB @max, TPAI |Qmin, TPaT| MOXIHBICTH
Bunn mexanizmi (pekoMeH0B C B D ks |(pexomenn |(pekoMeH | OJIOKyBaHHS T
aHi) OBaHi) JIOBaHi) 3 PIT
B
TInocki 3aJI€3KHOCTI
30BHILIHBOTO | BiJ MTPOQiIo 118 90 60 Busnaueno
.. |3auerenHs | masa: K um > O E—
MannbTiiich C 1,571| 4,94 | 3,88 | 4,45 KUIbKICTIO
Ki = Y4 | 4M | 4m | 4m + Tasis
. TInocki
Mexamismf | L 2 6,28 | 8,15 | 1,1- 360
roy p Bynb-skuii 2,6 90 24 Pnos = B
3a4CIUICHHS
Cheprani Bynb-sixuit 90 30
3
WTIHIPHYH N
EM 7P Byab-sxuii 60 15 BI_/BHa.quO
Kynaaxoso KyJIa4KOM byns- |byns- | Bynb KIHITKICT}O
-LiBKOBI Y YA~ DYAb) DY > [4] + IBOK
. 3 KWW | SKUH | AKAN
MEXAHIMH riaoboigansH _X0
A Bbynb-sxuit 60 15 Pnos =
UM
KYJIAYKOM
Hudepenui |Judepentia
i JIBbHI .
allpHl Bynb-sxuit 180 15
MEXaHI3MHU |KyJIaYKOBO- Bbyne- | byab- | Byns- [4] ) MosknuBe
nepioauun [3yo4acTi SKUH | KU | KUt Oynb-sike
oro Kynaukopo- .
Y B0 Bynb-sixuit 180 36
IIOBOPOTY  |3yOuacTi
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ITponosixeHHst Ta0I.

3I1P @max, TPAI |Qmin, TPaT| MOXITHBICTH
Bunn mexanizmiB (pexomennoB| KoHcTaHTH MiKiB ks |(pexomens |(pekoMeH | OJIOKYBaHHS T
aHi) OBaHi) JTIOBaHi) 3 PI1
3
emiIuKIIoina . .
. H M | Kombinosani 360 180
Mexani3zmu |TbHUM Busnaueno
Bbyne- |byns- |Byas-| 1,5- . .
HEMOBHO3Y |BKIIIOYEHHSIM N N N - KUTBKICTIO
. SIKAW | sikmid | skwid | 1,8 .
6ux komic |3 3yOuiB
KynaukoBuM |KomOinoBaHi 360 180
BKIJTFOUCHHAM
. . Tloninomians
Kynaukosi MexaHi3Mu . Bbyne- |byne- |Byas-| 1,1- Mo>xnuse
. Hi, 0317 Ta o o o 180 15 +
MEPIOUIHOTO TIOBOPOTY ; .| AKWiA | sIKU# | sxwid | 2,6 OyIb-siKe
KOMOiHOBaHI

[ Tabnuis MoXe BUKOPUCTOBYBATUCH MPU MOMNEPEIHOMY BUOOPI CXEMH CTPYKTYpPHOL
no0yJ0BH BUKOHABUMX MEXaHI3MiB PO3POOIIIOBAHOTO 008 IHAHHS.
Jlnst BUOOpY ONTUMAIBHOTO MEXaHI13My HEOOX1THO MPOBOIUTH TOIAJBIII TOCIIIKEHHS

3 ypaxyBaHHSIM MMPU3HAYSHHS MAIIMHU, IBUIKOCTI 11 pOOOTH Ta TEXHOJOTIYHUX HABAaHTAKEHb
[5,6]. ExcriepuMeHTanbHI JaH1 TOJErIIyIOTh BUOIP ONTUMAIBLHOTO MEXaHI3My NEPIoIUIHOTO
MOBOPOTY 3 YpaxyBaHHSM KOHKPETHHUX BHMOT, HAIMPHUKJIAJ, BiJHOCHO LHUKIIOBOI Jiarpamu
NpuBOAY KOHBeepa OmokooOpoOmorounx arperatiB 2bTIT ta B3P, sk 1 s iHmwax
KapycellbHUX Ta KOHBEEPHUX MAIIMH OpOIIypyBaJIbHO-MATITYPHOTO BUPOOHUIITBA, BiAHOCHA
TPUBATICTh TOBOPOTY MoOke Oyru mpuitHsatTa t = 0,5. YV 1ux Bumagkax JOMUIBHO
3aCTOCOBYBAaTH C(HEpPUYHMI MaJbTIMCBKMHA MEXaHi3M, SIKHUH BiAPI3HAETHCS CIPHUATIUBUMU
XapaKTepUCTUKAaMU 3aKOHY PyXy. SIKIIO BpaxyBaTu, 1110 Mepeaaya pyxy BiJ FOJOBHOIO Baly
3MIACHITBCA MIHIMQJIBHUM YHMCIIOM JIAaHOK (TOJIOBHHM Bajl MalIMHU Ta Bal Kapycemi abo
KOHBEEPY MEpPHEHANKYISAPHI), TO CTa€ OYEBUAHUM ONTHUMAIBHICTh HPUUHATOrO THILY
MEXaHi3My MEepIOJMYHOTO TIOBOPOTY 32 MIHIMAJbHUM 3HAYEHHAM KOHCTaHTH TIKYy
MIPUCKOPEHB. Y pe3ybTaTl MPOBEACHOTO aHAIII3y PI3HUX MEXaHi3MIB MEPIOJUYHOTO IIOBOPOTY
3arpONOHOBAHO TAOJIUIIO MOPIBHUIBHOTO aHANi3y TaKMX MEXaHi3MiB 3a KPUTEPISIMH: 3aKOH
NepiOMYHOTO PyXy Ta TMiK IBUAKOCTI, TPUCKOPEHHS, KIHEMAaTUYHOI TMOTYXHOCTI
BIJIIOBITHOTO 3aKOHY, KOE(IIiEHT JAMHAMIYHOCTI, MIHIMAJIBHHNA Ta MAaKCUMAIBHHHA KYT
MOBOPOTY BEJEHOI JaHKH, MOXKJIMBICTh BHKOPHUCTAaHHS PO3BAHTa)KyBaJbHOTO MPHUCTPOIO, a
TaKO BIJIHOIICHHS Yacy PyXy BEJCHOI JaHKH JI0 TTOBHOTO KIHEMaTUYHOTO ITUKITY.
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JOCIIIDKEHHSA TA OIITUMIBAIIA HABAHTAKEHD ITPHU PI3AHHI

V.V. Danyljuk, L.M. Danylchenko, Ph.D., Assoc. Prof.
RESEARCH AND OPTIMIZATION OF LOADS DURING CUTTING

Hedopmartisi 3aroToBKyu mpu 00poOIEHHI CYPOBOKYETHCS BUTPATaMH €HEPrii, TOMY
IHCTPYMEHT 3a3Ha€ Pi3HI HAaBaHTAXEHHS, K1 MPU3BOAATH O WOTO 3HONIYBAHHS, 1HOMI 1 110
fioro mosmomku. OTxe, 1151 €EKTUBHOTO pi3aHHs, HEOOXiTHO BiTHAMTH OajlaHC MiX €HEPTi€l0
JUIS. BUJAJICHHS METaTy, 1 MOXJIMBICTIO 1HCTPYMEHTY HAJIWHO CIpUHAMATH HaBaHTAKCHHSI.
[IpaBunbpHMii BuOip mapaMeTpiB pi3aHHsS, reoMeTpii IHCTPYMEHTY, Marepialy JO3BOJSIOTH
JIOMOI'THCS ITPOJYKTUBHOTO 1 EKOHOMIYHO €()EKTUBHOTO MPOIIeCy pi3aHHS MeTamy.

MexaHi4HI HaBaHTaKEHHS B IIPOIlecax TOUIHHS € CTIMKUMH, IPOTe TpHu (pe3epyBaHH1
BOHM € JMHAMIYHUMHU Ta 3pocTalounMu. HaBaHTakeHHs, $KI BIUIMBAIOTh Ha pi3ajJbHUMN
IHCTpYMEHT, MOJIUISIOTh HA YOTUPH BUIH: MEXaHIYHi, TEpMi4Hi, XIMiYHi Ta TPiOOIOT1YHi..

MexaHiuHl HaBaHTa)KEHHS IPHUCKOPIOIOTH 3HOIICHHS 1HCTpyMeHTy. llepepuBuacrte
pi3aHHs BHpOOIIS€ yaapHi HaBAaHTAXKEHHS, SKI MOXXYTb MPHU3BECTU JIO0 BIIKOJY 200 MOJOMKH
iHCTpyMeHTY. TemsoBi HaBaHTa)XEHHS BUHUKAIOTh BHACHIJIOK TOTO, 110 JehOopMOBaHUI
Marepiajl 3aroTOBKM BHPOOJI€ TEIJIOTY, IO MPU3BOAMUTH 1O MiJBUIICHHS TEMIIEpaTypu B
nianazoni 800-1000°C ta no nedopmariii i nputymieHHs iHCTpyMeHTa. [loeqHAHHS TETUIOTH
Ta THUCKY TaKOX CHpHUsAE XIMIYHIA peakuii MK MaTepiaJioM IHCTPYMEHTY 1 3aroTOBKH,
BiIOyBaeThCsl AU(Yy3HE 3HOIICHHS, 3MIHIOEThCS XIMIYHMH CKkiaaag 1 (Pi3HMKO-XIMIYHO
BJIACTUBOCTI TOBEpXHI iHCTpyMeHTY. TpiOosoriuHe HaBaHTaXEHHS BUHHUKAE B Pe3yJbTarTi
TEPTSS MDK IHCTPYMEHTOM 1 CTPYXKOK, KOJU BiJOyBaeThcs aOpa3WBHE 3HOIIEHHS,
pyHHYBaHHS! KOHTaKTHUX TIOBEPXOHb IHCTPYMEHTY, 3MIHIOETbCS HOTO T€OMETisl.

Bci Buam HaBaHTaXeHb BiIOYBAIOTHCS OJHOYACHO, KPIM TOTO, XapaKTEPUCTUKH
BEpCTaTa, >KOPCTKICTh KPIMJIEHb TAaKOX BIUIMBAIOTh Ha KIHIEBHH pe3ynbraT. B3aemonis
HAaBaHTAKCHb B PI3HUX YMOBaX MOXKE JaBaTH Pi3HI pe3ysbTaTH, ajie BCl BOHH B KIHIIEBOMY
HiICYMKY TIPU3BOSATH /10 3HOIIEHHS a00 MOJIOMKHU IHCTPYMEHTY.

3/1aTHICTh IHCTPYMEHTY BUTPHUMYBAaTH HABAHTAXEHHS BU3HAYa€ HOTO TEPMIH CIyXOHU,
Ui 3a0e3NeueHHs] MaKCUMAJIBHOTO TEPMiHY 1 TEXHOJIOTI4HOI Oe3NeKu, HaBaHTAKEHHS IPH
00pOoOJIEHHI MPOTATOM IEBHOTO MPOMDKKY Yacy MOBHHHI OyTH HWKYUMH, HIDK CTIHKICTh
iHcTpymeHTy.  Kpim  mapamerpiB  oOpoOJjieHHsS, Ha MNpOIECH pi3aHHS  BIUIUBAIOTh
XapaKTEPUCTHKH IHCTPYMEHTY, 1Oro reoMeTpist Ta pizaabHuii MaTepian [1].

Tounmii miabip mapameTpiB pi3aHHSA 1 reoMeTpii JO3BOJISIOTH 3HU3UTH HETAaTHUBHI
HaBaHTAXXCHHS HA IHCTPYMEHT, 1 3p0OUTH Mporec 00poOIeHHs nependadyyBaHuM Iie 10 Horo
nouarky. [Ilpu  mpusHadyeHHI  peXUMIB  OOpoOJIeHHS  HEOOXIHO  BpPaxOBYBaTH
B32€MO3AJICKHICTh BCIX IMapaMeTpiB: INIMOMHU Pi3aHHsA, MOAAYl, HIBUJIKOCTI, a TAKOX T€, IO,
CTIAKICTh 1HCTPYMEHTY 3aJie)KUTh BIJl IIBHUAKOCTI pizaHHsA HediHIAHO. Cuia pi3aHHS HE
pIBHO3HAYHA MEXaHIYHOMY HABAaHTA)XEHHI HA IHCTPYMEHT, NPU PO3PaXyHKY B3aEMHOTO
BIUTMBY MIapamMeTpiB 00poOIeHHs, HeOOXiTHO BPaXOBYBAaTH:

*i3 301UIbIIEHHSAM TIHUOWHU pi3aHHS 3pOCTa€ CHUja pPi3aHHA 1 JOBXKUHA pi3aJbHOI
Kpailiku B po3pi3i, 10 NPU3BOJAUTH J0 TOTO, 1[0 HABAHTAXEHHS 3aJUIIAETHCS HE3MIHHUM Ha
OJIMHHIIIO TOBKUHH Pi3aJIbHOT Kpaiiky;

* 13 30UIBIICHHSM MIBHAKOCTI IOJadi 3pOCTa€ CHJia pi3aHHSA, OCKUIBKHA BEJIHKI
3HaYeHHA 10434 30UIbIIYIOTh TOBIIMHY CTPY)KKH, HAaBaHTa)KEHHS Ha pi3alibHy KpailKy
CYTTEBO 3pPOCTAIOTh;
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* 13 30LIBIICHHSAM MIBUIAKOCTI Pi3aHHS, CHJIa pi3aHHS 3aJUIIAETHCS HE3MIHHOIO, a
CIIO’KMBaHa MOTYKHICTh 3POCTaE;

* CHJIM pi3aHHS 3pOCTAIOTh Ha OUIBII HU3bKUX IIBUIKOCTSX, 1 3HIKYIOTHCS Ha OUIBII
BHCOKHUX., TOMY B TIPOIIEC] pi3aHHS HEOOXITHO CTEXKHUTH 32 HAPOCTOM, SIKHUH MOXKE BKA3yBaTH
Ha HEMPUHHATHY MBHUKICTh Pi3aHHS;

* 3aHA/ITO BUCOKA IIBUAKICTH Pi3aHHS MOXKE 3HM3UTU HAJIMHICTh pi3aHHS 32 paXyHOK
dbopMyBaHHS HEKOHTPOJIBOBAHOI CTPYXKKH, EKCTPEMaJbHOTO 3HOUICHHS IHCTPYMEHTY Ta
BiOparliil, ki MOXXyTb HNOLIKOJUTH IHCTPYMEHT;

* 13 30UIBIIEHHSM IIBHUJKOCTI, IIBUIKICTH 3MIHM 3HOCOCTIMKHX XapaKTEPUCTHUK
IHCTpYMEHTY CIIOYaTKy 3MEHIIYETHCS, IOTIM 30UIbIIYETHCS 1 3HOBY 3HUXKYETHCA. L€
MOSICHIOETHCS 3MIHOIO IHTEHCUBHOCTI HAJIMITAHHS YaCTHHOK - are€31i{HOro 3HOUICHHS], a MOTIM
fioro mepexony B TuQy3HHIA;

* BHCOKI 3HAau€HHsA Moja4yli W TIMOMHM pi3aHHS B TOEJHAHHI 3 HHU3BKUMHU abo
CepeqHIMU IIBUAKOCTSIMH pi3aHHS JO3BOJISIOTH 3a0e3meuuTH Oe3nedHe Ta HaJiiHe
00poOJIeHHSsI, BUCOKI 3HAYEHHS IIBUAKOCTI Pi3aHHSI MOXYTh 3a0€3MeUUTH HAHOUIBII BUCOKY
IPOJYKTHBHICTb.

[linBuIeHHs] MPOAYKTHBHOCTI pi3aHHS BHUMAara€e 3alpoBa/PKCHHs OLIbIN Cy4acHHX
MarepiajiB pi3aJlbHOTO IHCTPYMEHTY Ha OCHOBI KapOimy, MOKpHTTiB, kepamiku i PCBN.
Opnnak, marepiall IHCTPYMEHTY - HE €JIMHE BHUPIMICHHs NpoOieM. SIKImo Benuki MexaHIdHi
HABaHTAXXCHHS CHPUYHHAIOTH MOJIOMKY IHCTPYMEHTY, HEOOXiTHO BHOpATH OLIbII KOPCTKHUN
Marepian. BrmB reomeTpii 1HCTPpYMEHTY € JOCTaTHHO BaroMMM. 3MiHA TeoMeTpii
IHCTpYMEHTY 3MIHIOE€ TIOTIK JAe(OpMOBAHOTO Marepialy, HpPHU OYiKYBaHHUX BHCOKHX
MEXaHIYHUX HABAHTAKCHHSX, OUIBII pi3Ka reoOMETpis MOXKE MPU3BECTH 0 3HMKCHHS CHJI
pi3aHHs 1 3BECTH 10 MiHIMyMY MpoOJeMH 10 iX BUHUKHEHHS. 3MiHa TMOTOKY CTPYXKKH 3a
JIOTIOMOTOF0 TE€OMETpii TaKOX MOXKE IMO3UTHBHO 3MIHUTH KUIBKICTh 1 BIUIUB XIMIYHHX,
TEPMIYHHX 1 TPIOOJIOTIYHUX HAaBAaHTAKEHb.

I'eometpis iHCTpyMeHTY - 1ie ¢dopma 1 po3MipH SK IUIACTUHU B IUIOMY, Tak 1 ii
OKpeMHUX eNeMeHTiB. Taki XapaKTepUCTUKU pi3ajbHOI IJIACTUHH, SK po3mip 1 ¢opma,
BU3HAYAIOTH ii MIIHICTh. Pi3asibHI CHIH, IO JiFOTh HA BEJIMKY IJIACTUHY, MPUBOJISATH 10 OLIBIIT
JErKMX HaBaHTAXX€Hb, HDK TI K CHJIM HAa MEHINIH IacThHi. Benuka, MillHA IUIacTHHA
JI03BOJIIE BUKOPUCTOBYBATH BHCOKY Mojauyy Ta riaubuny pizaHHs. [Ipore, Benuka rmiacTuHa
HE 3aBXKJ1 MOKe 00po0isiTu ApiOHI yactuHu netani [1].

AHaJoriuHi MIpKyBaHHS ICHYIOTH 100 ¢opmu 1uiactuan. Kpyrma dopma €
HaiiMminHimow, 1 kyr B 90° kBaxpaTHOi IUIAaCTMHM MilHIiIIe, HiX KyT B 35° pomOiuHOi
miactTuHU. [IpoTte, Kpyria riacTMHa HE MOXE Hapi3aTh Take K PI3HOMaHITHICTH MpodisiB
netane sk 1utactuHa 3 KytoMm 35°. KpiMm Toro, reoMerpis BHU3HA4a€e Te, SKHUM UYHHOM
IHCTPYMEHT BXOJHUTh B 3arOTOBKY, II0 BU3HAYAETHCS KyTOM Pi3aIbHOI KpalKH, KyTOM HaXWITY
i mepeqHiM KyTOM. SIKIIO BEpXHS NOBEpPXHS IUIACTUHHM MEpHEHAUKYJISpHA 10 pobOouoi
MOBEPXHi, MJIACTHHA BBAXKAETHCS HeraTuBHOW. Konm mepenHiii kpail HaXWJICHUH Ha3al Bij
MOBEpXHI 3aroTOBKH, KYyT HaxWily BBaXae€TbCid MO3UTUBHUM. HeraTuBHI IUIaCTUHU
BUPOOJSAIOTh OUIBII BUCOKI 3yCHJIIS pi3aHHA 1 epeKTHBHI NpU OOpOOJCHHI >KOPCTKUX
MaTrepianiB, TaKHMX SK CTaldb, 4aByH. [[03WTHMBHI TJIACTUHU BHUPOOJSIOTH MEHIN 3YCHILIS
pi3aHHs, MPU I[bOMY MACHUBHICTh PIi3aJIbHOTO KJIMHA 3HMXKYETHCS, IHCTPYMEHT CTa€ OIbII
CIIPUUHATIAUBUANA 70 BIIKOJIB 1 mepenomiB. [103WTHBHI MJIACTHHU MalTh TOCTPY pi3alIbHY
KpaiKy i X yacTile BUKOPUCTOBYIOTh Il 0OpPOOJICHHS B'I3KMX MaTepiajis.

Jirepartypa

1. [Jdanunbuenko JI.M., ITanpkiB B.P. JlocmimkeHHS TEIIOBOTO BILUTMBY B MpOIEcax
dbopMOyTBOpEHHS 3aroToBOK 3ruHaHHsM // JI.M. Jlanunsuenko, B.P. [lanbkiB // 36ipHUK TE3
nornoBizeit XX HaykoBoi KoH(pepeHuii TepHOMIBCPKOTO HAIIOHAIBHOTO TEXHIYHOTO
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56



Mamepianu IX Midcnapoonol HayKoeo-mexHiyHol KOHpEPEHYii MOIOOUX VHEHUX M CHIYOEHINIE.
Axmyanori 3a0a4i cyyacrux mexronozii — Tepronine 25-26 mucmonada 2020.

YK 621.91
B. I. lenera, C. M. Opimikyk
TepHoMiNbCHKUIT HALlIOHAIBHUN TEXHIUHUHN yHIBepcUTET iMeHi [Bana [lymros, Ykpaina

JOCJ/IIIKEHHSA BIVIMBY ITAPAMETPIB CIIEHIAJIBHOT'O IOKPUTTSA HA
CTIMKICTbH PI3AJIBHUX IHCTPYMEHTIB

V. I. Deneha, S. M. Odlyzhuk
STUDY OF IMPACT OF SPECIAL COATING PARAMETERS ON THE CUTTING
TOOLS DURABILITY

Ha 00poGnienHs pi3aHHsIM y Pi3HUX rainy3sx MammHoOyayBaHHA npumnazaae Big 20-30 %
10 70-80 % 3aranbHOi TpyAOMICTKOCTI poaykuii nux ramysei [1]. [Ipu upomy, ne3oBa 00poOka
BIICBHEHO BHTICHS€ a0Opa3svBHY B TEXHOJOIIYHMX IMIPOLECAX pi3aHHS TBEPIUX Marepialis,
HaMpUKJIaJl, 3arapTOBaHUX CTaJIeH Ta Ha (PIHIITHUX OMeparlisx, IKUM MpUTaMaHHI BUCOKI BUMOTH
0 TOYHOCTI po3mipiB, (popmu i mopcrkocti [2]. [Iporpec B 0OpoOIi pi3aHHAM HEPO3PUBHO
OB’ SI3aHUH 3 IOCATHEHHSAMH y cepi BAOCKOHAJICHHS IHCTPYMEHTAJIbHUX MaTepiaiB.

B nanmii yac mpoBigHI BUPOOHUKH piXKYydoro iHCTpyMeHTY 110 90 - 95 % iHcTpymMeHTy
3 TBepAoro cmiaBy i g0 60 % IHCTpyMEHTY 3 HIBHAKOPI3aJbHOI CTalli BUTOTOBISIOTH 3
KOMITO3UIIIfHO-0araTomapoBUMH TOKPUTTSAMU OCTaHHBOTO TMOKOJiIHHA. Ilpm BHpOOHHMLITBI
IHCTPYMEHTY BC€ IIUPIIEe BUKOPUCTOBYIOTH KOMIIO3UIlIHI HAHO-CTPYKTYPHU30BaHI MOKPUTTSI.
3okpema, xkommanis Sandvik Coromant, sika OfHi€l0 3 MEpIIMX B CBITI OCBoiNa cepiiiHe
BUTOTOBJICHHs 3MiHHMX OararorpanHux 1uactul (3bIT) 3 mokpurtam TIC (cepis GC, meton
Hanecernst CVD) i B jaHuil yac € ogHUM 31 CBITOBHX JifepiB BupoOHunTBa 3bI1 3 TBepaux
CIUIaBIB 3 TOKPHUTTSAM, pPO3poOMIa HOBE KOMIIO3HIliHHO-OaraTomapoBe MOKpUTTS TiN-
TiN/ALO;-TiCN g mactun cepii GC 2025, B sxomy map TiN/ALO3 cknamaerbes 3
cyOmapiB HaHOPO3MIPHOI TOBIIMHH 3 HaHOKpucTamiyHUMU 3epHamu. [lmactuam GC 2025
MalOTh CTIHKICTH 10 2-2,5 pasiB BUIIYy HIDK CTIMKICTH TUIACTUH 13 CTaHAAPTHUM
OararomapoBUM TOKPUTTSAM. bynu mpoBeneHi 1abopaTOpHi JOCTIDKEHHS PI3HUX THUIIB
PIXXY4OTr0 IHCTPYMEHTY 31 3HOCOCTIKMMU MOKpUTTsMU TiAIN [3].

OtpuMaHi aaHi BUNIPOOYBaHb MOKPUTTIB TMOKa3aJld iX BUCOKY €()EKTUBHICTh HE JIUIIE
IpH T03/I0BKHBOMY TOUiHHI cTaii 45, ane i mpu To4iHHI Ta (pe3epyBaHHI BaXXKOOOPOOIIOBAaHNX
xpoMmoHikeneBux cruiaBiB  tunmy  XH77THOP. 3okpema, 3acTtocyBaHHS TIOKPHTTIB 3
HAHOPO3MIPHUMHU CyOIIapaMH sIK MPH CyXOMY pi3aHHI, Tak i mpu pizaHHi 3 piakumu 30P
JIO3BOJISIE TIABUIIUTHU CTIMKICTh IHCTPYMEHTY B 2...5 pa3iB MpH TOYIHHI KOHCTPYKIIIHHUX CTanen
(Ha mpuxiagi cram 45) 1 BaXKOOOPOOIOBAaHMX MaTrepialiiB (Ha MPHUKIAJl XPOMOHIKEIEBOTO
crutaBy XH77THOP).

Pesynmprat mociimkeHb piKy4dMXx BJIACTUBOCTEH IIBHIIKOPI3AIBHUX CBEPICI 1 KIHIICBHX
¢pe3 31 3ragaHUMM  3HOCOCTIKMMHM KOMIUIEKCAaMM CBif4aTh TMpO ICTOTHI IepeBaru
IIBUJIKOPI3aJIbHUA CBEPE 3 MEPCIEKTUBHUMH CKJIaJIaMH TIOKPHUTTIB HE TUILKA B TIOPIBHSHHI 3
KOHTPOJILHUMH CBEep/UIaMH 0e3 MOKpUTTIB (CcTiiikicTh 10 10 pasiB Buia), ane i 31 cBepAIaMH i3
CTaHJAPTHUMH TIOKPUTTAMH (CTIAKICTH 710 3,5-5 pa3iB BUIIA).

AmHanoriudi pe3yapraTd OyiaM OTpUMAaHI NMpH CyxoMy (pe3epyBaHHI JIETOBAaHOI CTaii
20MnCr5 topreBumu ppe3amu & 63 MM, OCHAIIICHUMH TUTACTHHAMH 3 IIBUIKOPI3aJIbHOT CTalIl,
3 pexxumamu pizanas V= 89 m/xs, Sz = 0,28 mm/3y0, ¢ = 1,5 MM npescTaBieHi B Taduuii 1.

Jani, nmpuBeneni B Tabmumi 1, J03BONSIOTH BIJ3HAYUTH TMiABUINEHHS TEPioay
criikocti gpe3 3A-Ti-TiN-(Ti,Al,Cr)N mo 4 pa3iB B MOpiBHSIHHI 3 MEPioIOM CTIHKOCTI ¢pe3
0e3 MoKpuTTs 1 B 2...2,5 pa3u B MOPIBHIHHI 3 aHATOTTIYHUM IMOKa3HUKOM I ppe3 13 pi3HUMHU
BapiaHTaMM CTaHJAPTHUX NOKPHUTTIB. OTpuMaHi pe3yibTaTH CBiIYAaTh PO CYTTEBI MepeBaru
HIBUAKOPI3aJIbHOTO 1HCTPYMEHTY 3 [MEPCHEeKTUBHUMHU CKJIaJlaMd HaHOCTPYKTYPOBAHUX
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MOKPUTTIB HE TUILKH B TIOPIBHSAHHI 3 KOHTPOJIBHUMHU 1HCTPYMEHTaMH 0€3 MOKPHUTTIB, ajie i 3
IHCTpYMEHTaMH 13 CTaHJAPTHUMH MOKPUTTSIMH.

Tabmuus 1. PezynbTatu BunpoOyBaHb CTiiiKOCTI TOpLEBUX (pe3

[epiop criiikocti T, XB, pH /;
IToxpurrsa
0,2 mm 0,3 Mmm
KonTponbHi ppesu 19 36
Cranpaptae TIN 43 60
CrangaptHe TICN 43 54
Crannaptae TiAIN 62 66
Cranmaptae TiCrN 44 58
Cranpaptae TiMoN 76 92
A*-Ti-TiN-(T1,ALMo)N** 82 118
A*-Ti-TiN-(Ti,Al,Cr)N** 112 158
* A3oToBaHMI TepMO-CTa0LII3y0UMii map; ** HaHo-CTpyKTypOoBaHe MOKPUTTS

I'padiuni 3aeXKHOCTI 3HOCY 3aJHBOI TMOBEpXHI 3y0iB (pe3 3 pi3HUMH THUIAMHU
MOKPHUTTIB BiJI yacy iX poOOTH IpeIcTaBieHo Ha puc. 1.

0,8
/i
=
§ 0 I
£ 06 -l
& / -
§ 05 /‘h ,""'"1" = ,-J'
-.g 0'4 } bt - . ,_/'
E:E / // -/."h
g 03 — <L =
o 7 -
@ L i
z 02 { o
Sk
0 1 '/ ’/
L} '//'
0 0 1 2 3 4
Yac poboTH iIHCTPYMEHTY, XB
— - bea nokputTa; — —-Ti-Al-N; —-—-Ti-Al-N + IMnnaHTop

Pucynoxk 1. 3anexHicTs 3HOCY IHCTPYMEHTY BiJl 4acy Horo poboTu

JlitrepaTtypa

1. I'pumaii 1. €., Kyknsk M. JI. Pizanns wmertaniB. Teopis pizanHs : HapuanpHuit
nocionuk. JIsBiB : Bun-Bo Ham. yH-Ty "JIbBiBChKa momitexnika", 2005. 132 c.

2.3y0ape B. I1. JlesBuitHas o0pa®oTka 3aKaJICHHBIX CTaJel W YYryHOB B3aMeH
ngosanuss / B.IL 3ybapp, A.I. Tumuyk, M. B.Yonenko // CyuacHi TexHosorii B
MamuHOOyayBaHHi1: 30. HayK. nip. XapkiB : HTY «XIII», 2010. Bumn. 5. C. 32-38.

3. Bepemaka, A.C. Bepemiaka A. A. TeHIeHIIMM COBEPLICHCTBOBAHMSI U METOJIOJIOTHS
co3manus (DYHKIMOHAJIBHBIX TOKPBITHHA JUIsi  peXymero uHcTpyMeHTa. CoOBpeMEHHBIC
TEXHOJIOTUHU B MAIIMHOCTPOCHUH : ¢0. Hay4. crareid. Xappkos : HTY «XI1W», 2007. C. 192-235.
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YK 624.071
B. M./I3b00a
TepHOMIbCHKUI HallIOHATBHUN TeXHIYHMM yHIBepcuTeT iM. L.ITymros, Ykpaina

TOCJIKEHHSI TAXOBOI KOHCTPYKIII|

V.M. Gzoba
RESEARCH OF ROOF STRUCTURE

B mOKpUTTSAX MPOMUCIIOBHX 1 HUBUIBHUX OYIWHKIB HIMPOKO 3aCTOCOBYIOTHCS (hepMu
BUTOTOBJIEHI 3 Meralny. DepMu 3acTOCOBYIOTH JUJIsi 3BEIEHHS  aHrapiB, BOK3aliB,
BEJIMKOMPOJIITHUX MOCTIB, PagioBeXi M INOTJIM, ONMOpM JiHIM enexTpomepenadi i Oarato
IHITUX KOHCTPYKIIIN sIKI BUKOHYIOTBCSI Y BUTJISIII METajeBUX (pepM mpu Halpi3HOMaHITHIIINAX
HaBaHTAXXCHHSX. 3aJIe)KHO BiJl MPU3HAYCHHS iM HAJAI0Th HAPI3HOMaHITHIITY KOHCTPYKTUBHY
dbopMy - BiJ JIETKMX MPYTKOBUX KOHCTPYKIH J0 BaXKUX (EepM, CTEPXKHI SKHUX MOXKYTh
KOMITOHYBAaTUCSI 3 JIEKUIBKOX €JIeMEHTIB BeNuKuX mpo¢iniB abdo mwuctiB. Haiibinbe
MOIIMPEHHS MAIOTh PO3Pi3HI OaNKOBI hepMHu.

Kom0iHoBaHi cucTeMu TmpocTi Yy BHUTOTOBJIEHHI ¢ palioHaNbHI y BaXKHX
KOHCTPYKIIAX, a TaKOX Yy KOHCTPYKLISIX 3 pPYXOMHUM HaBaHTaKEHHAM. MOXIHUBICTh
BUKOPUCTAHHS B KOMOIHOBAaHMX CHUCTEMax JEIIEBUX MPOKATHUX OANOK CIPHUSATIMBO BILJIMBAE
Ha BapTICTh 1 TPYJOMICTKICTh BUTOTOBJICHHS IIUX CHCTEM.

EdextuBHicTh epM i KOMOIHOBAaHMX CHCTEM MOXHA 3HAYHO MiJABUIIUTH, CTBOPUBIIU
B HUX IONEPEHE HAMIPYKEHHS.

OnHuM i3 MepCreKTUBHUX HAINPSIMKIB PO3BUTKY KOHCTPYKLIN (epm, Oaok Ta apok €
BUKOPUCTAHHS MPODUILHUX TPYO.

BukopucranHs B KOHCTPYKLii K MpO(iI0 IHIIOrO THIYy Tak i APYroi CUCTEMH
PENIiTKH BIUIMBAE 1 HA Macy KOHCTPYKIIIi 1 HAa TPYIOMICTKICTh ii BATOTOBJICHHS, 1 Ha BapTICTh.
B BimoMux Ham jnocnigax Gpepm Ha IpOTs3i JOBrOro yacy 3aJIMIIaBCcs MPAKTUYHO 0e3 3MiH THII
npodinro. BukopucToByBanmcs OJUHOYHI 1 ClIapeHi B BUTJIAI TaBpa KYTHKH, 3BapHi TaBpH.
[lizHime cramu 3ampoBaKyBaTH KpYIJli TPyOHM, TaKOX JaBHO BioMHH mpodinb, ane B
KPOKBSIHUX KOHCTPYKIIISIX HE BHUKOPHCTOBYBaBCh. lle MOSCHIOETHCS THM, LIO0 TEOPETHYHO
HaO1LIbIINI eeKT Mo eKOHOMIT MeTaly B CTUCHYTHUX CTEPXKHAX MOXKe OyTH JOCATHYTUH NpU
BUKOPHUCTaHHI B HHUX Iepepi3iB B BUAl TpyOw. Takuii mepepi3 B TOPIBHSHHI 3
PIBHOIIOJIOCHUM KYTHKOM, TaBpOM, IBOTAaBPOM Mae HaWOUIbIIe 3HAYCHHS pajiyca iHepiii,
MPUAHATOTO TSI OI[IHKHU PalliOHaIbHOCTI TPO(d1IIF0 Tipu pOOOTI B CTUCHYTUX CTEPIKHSX.

B xonmi mpoBeneHHS OCHIKEHb OYJaW BHSBIEHHI psii TepeBar KOHCTPYKIIA 3
3aCTOCYBaHHAM  MNpOoQUIBHUX TpyO Ime cTilikicTh A0 aedopmarii HaBiTh NPH BETUKUX
HABAaHTAKCHHSIX, HE 3HA4Ha Maca MNpoQiILHUX TPyO, 3MEHIIEHHS TPYIAOMICTKOCTI TpPH
30upaHHl KOHCTPYKLIA Ta MOHTaXi, IOBTOBIUHICTh 3a pPAaxXyHOK 3aXHCHOTO IIapy Ta
HAJIHHICTh 32 YMOBHU JIOJIATKOBOT MIITHOCT1 peOep KOPCTKOCTI.

Tomy MeTaneBi KOHCTPYKILIi 3 MPOQIIEHUX TPYO JO3BOISMIOTH 3MEHIIUTH CO0IBaPTICTh
3a paXyHOK CKOpPOUYEHHS TepMiHY OyAIBHHUIITBA, PU I[bOMY 3MEHIIYETHCS HABAaHTAKEHHS Ha
(GyHIaMEHT a TaKOX 3 HUX MOXXHA BUKOHYBATH CKJIa/IHI KOHCTPYKTUBHI CXEMH.

Ha ocHOBI mpoBeneHOro po3paxyHKy BHKOHaHAa MOJAENb (epMH, L0 J103BOJISIE
3aCTOCOBYBATH MPSMOKYTHI TPYOH B Pi3HUX KOHCTPYKIISIX MOKPiBEIb.

Jliteparypa 1. Tanmarenko B.A. HWcciemoBanue Meraummueckux ¢epMm u3
OPSIMOYTOJIBHBIX TPYO, CBAPEHHBIX M3 MPOKATHBIX YTOJIKOB: ABTOp. JHC. KaHJ. TEXH. HayK.
HoBocubupck:1982.-22c. 2. T'apdp DO.®. HccrnemoBaHuss KOHCTPYKTUBHOM IPOYHOCTH
CBapHBIX Y3JIOB U 3JIEMEHTOB M3 THYTHIX NpPOQMIEH 3aMKHYTOIO CeueHHUs] ABTOp. TUC. KaH]I.
TexH. HayK. Kues, 1970.-19c.
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YK 621.91
M.I'. /InuxoBcbKHMii, KaHA. TEXH. HAYK, 10L., A.b. Pemeryxa, I.B. I'onoBaTuii
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

JOCJAIIKEHHS MOMEHTY PI3BAHHS ITPU ®PE3EPYBAHHI IIJIOCKOI
ITOBEPXHI

M.G. Dychkovskyi, Ph.D., Assoc. Prof., A.B. Reshetuha, L.V. Golovatyi
THE STUDY OF CUTTING TORQUE DURING FLAT SURFACE MILLING
PROCESS

B pesynbrati anamizy mgiteparypu [1] Ta Ha OCHOBI €KCIIEPUMEHTAIBHUX IOCIHIKEHb
BCTAHOBJICHO, IO Tpouec (pe3epyBaHHA € JOCUTh CKIAJHHM, CYIPOBOJKYETHCS
nedopmanisMu Ta BiOpallisiMi eIEMEHTIB CUCTEMHU 1HCTPYMEHT-TIATPOH ISl 3aTUCKY-BEpCTaT,
10 CYTTEBO BIJIMBAE Ha TOYHICTH OOpPOOJIEHHS MOBEPXOHB, iX HMIOPCTKICTh Ta XBUJISICTICTH.
Tomy po3pobieHo quHaMiuyHy MOjelb (hpe3epyBaHHS MOBEPXOHB JIeTalleil MallluH, M0 JacTh
3MOT'y TPOTHO3YBaTH aedopmarlii €JIeMEHTIB CHUCTEMH I1HCTPYMEHT-TIATPOH ISl 3aTHCKY-
BEpCTaT, BU3HAYATH KPUTHYHI AMHAMIYHI HAaBAaHTAXCHHS Ta TPAHUYHI PeKUMHU Pi3aHHS 1 HE
JomnyckaTu aedopmaiiii Gppesu, Mo MepeBUITy€E JOMYCTUMI MEXI.

CrpubkonoaiOHy 3MiHy MOMEHTY pi3aHHs (ppe30r0 MPeCTaBICHO JOTIYHO (QYHKII€I0:

M, (i,7)ifit, <t<it, +1,

0 otherwise

ne My (i,t ) - QyHKIS 3MiHM KpYyTHOTO MOMEHTY pi3aHHs (pe30r0 B yaci, i — MOPSAKOBUN
HOMep 3y0a micinsi Bpi3aHHS, f1 - 4ac MDX HOCTIIOBHUMHU Bpi3aHHSAMH 3y0iB (pesu, fk - yac
KOHTAKTHOI B3a€MO/Ii1 OJTHOTO 3y0a 13 3aroTOBKOIO, T - Yac.
@yHKIis 3MIHU KPYTHOTO MOMEHTY pi3aHHs (ppe3oro B yaci:
M, (i,t) =M, sin(ot—iot,),
1€ Mjmax - MAKCUMAJIbHUN KPYTHUI MOMEHT IiJl 4ac (pe3epyBaHHs, ) — YaCTOTa OOEpTaHHS
bpesn.

Ha puc. 1 300pakeHo rTpadiku 3MiHM KPYTHOTO MOMEHTY pi3aHHS B 4Yaci Hpu

OJIHOYACHOMY pi3aHHI1 ABoMa 3ybamu (pe3u
3
1-10

k max

My (.i, T): H-ama

5000

%y 0.2 04 0.6 0.8 1 Le
Pucynox 1. I'padik 3MiHu MOMEHTY pi3aHHs My (i,7 ) y 4aci Ipu OJTHOYACHOMY pi3aHHI
aBoMa 3ybamu (pesu
Jlirepatypa
1. MarematnuyHa MoJeNnb Tpouecy (Qpe3epyBaHHS KpPUBOJIHIMHUX KOHTYPIB
nutiHapuaHOIO (pesoro / A. Isauyn, O. JIsmyk, B. uns, C. bk // Bicauk TepHOMIBECHKOTO

HAallIOHAIBHOTO TeXHIYHOTO yHiBepcutety. —2011. —T. 16, Ne 4 — C. 83—89.
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YK 621.91

M.I. InukoBCbKMi, KaHA. TeXH. HayK, Aol., A.€C. J[A4yH, KaHJ. TeXH. HAyK, AOIL.,
C.M. Couarucsik

TepHOMiNbCHKHIA HAITIOHAILHUI TeXHIYHUH yHiIBepcuTeT imMeHi IBana Ilymros, Ykpaina

JOCHIDKEHHA MOMEHTY PI3AHHSA CTYHHIHYACTOI'O OTBOPY
KOMBIHOBAHUM IHCTPYMEHTOM CBEPJJIO-3EHKEP

M.G. Dychkovskyi, Ph.D., Assoc. Prof., A.Ye. Diachun, Ph.D., Assoc. Prof.,
S.M. Soltysiak
THE STUDY OF STEPPED HOLE CUTTING TORQUE BY COMBINED TOOL
DRILL BIT - CORE DRILL

Ha ocHoBi niteparypHux ganux [1] Ta ekcriepuMeHTIB BCTAaHOBJICHO, 110 TIPOIIEC
00pOoOJICHHSI CTYIIHYAaCTUX OTBOPIB KOMOIHOBAaHMM 1HCTPYMEHTOM CBEPJIO-3CHKED €
CKJIaTHUM, OCOOJIMBO IIPU BpPi3aHHI 3eHKEpa, TOMY JOCHIHKEHO TUHAMIKY TaKOTO MPOIIECY.
MowmeHT pizanHs Mi(f) KO)KHUM 3yOOM IHCTpYMEHTa € 3MiHHUM B IpOIleCi pi3aHHA 1
3aJICKUTH BiJ] TTIMOMHY Pi3aHHS MPH IMOCTYIOBUX 1 HOYEPrOBUX BPI3aHHAX B 3aTrOTOBKY, TOMY
10 BEIMYMHY Y AMHAMIYHINA CUCTEMI TIPEJICTABIICHO 3pOCTAOYUMU JITHIMHUMH 3aJI€KHOCTSIMHU

(puc. 1):
|:|:12i_‘lzi_(t_ri)i|ki+Mui:|_H:12i_‘12i_(t_ri):|ki_Mui
M[(t)z +
4
|:li_‘l (t_r)j|ki+Mui_H:l[_‘Zi_(t_’;'):|ki_Mui

2 2 |2 i
+M, sin| — |,
4 Ltp}

[; — 9ac 0OpoOJICHHSI 3arOTOBKH i-THM 3yOOM 3€HKepa; ki - KOe(iIli€HT MBUIKOCTI Bpi3aHHS
i-Toro 3y0a 3eHKepa; r; - 9ac Bpi3aHHs i-TOro 3y0a 3eHKepa; My - MaKCUMallbHU MOMEHT
pizaHHs i-TOro 3y0a 3eHKepa; My; - 3SMIHHHI MOMEHT pi3aHHs i-TOro 3y0a 3€HKepa; #p -

HiBIEPio/ KOJIMBAHHS 3MIHHOTO MOMEHTY pi3aHHS i-TOro 3y0a 3eHKepa.
8000

Mit), Hvm ) Mit)

6000 Ms (f )

M(1)

Ms(t) Myt

2000

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.2 f, C
Pucynoxk 1. I'pacdixu 3MiHu MOMEHTY pi3aHHs M(f) Ha IHCTPYMEHTI, MOMEHTY YAapy
M..i(t), MOMeHTY pi3aHHs M,(t) i-Toro 3yda 3eHKepa, MOMEHTY pi3aHHs cBepayioM M(¢)
JlitrepaTtypa
1. T'eBko b. MccrnenoBanue quHaAMUKH yCTPOMCTBA il Hape3aHus pe3nonl / b. I'eBko,
A. Haayn, H. Mapuyk / MOTROL. Commission of Motorization and Energetics in
Agriculture. — Lublin - Rzeszow, 2016. — Vol. 18, No 1. — P. 87-92.
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YK 624.048
B.1. IpeBuuusbkuii, I.B. KoBanb kaHa. TeXH. HAyK
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

TEILIOI3OJIALISI CTIHA PIBHUMU 130JIAIIAHUMU IIIAPAMHA

V.I. Drevnytskyy, I.V. Koval Ph.D.
THERMAL INSULATION OF THE WALL WITH DIFFERENT INSULATION
LAYERS

BuMoru 0 mpoeKkTyBaHHS JKUTIA B SIKOCTI MPIOPUTETY CTaBJISITh NMUTAHHS BHUCOKOI
eHeproeeKTUBHOCTI. JlJs1 3MEHIIeHHsS BHUTpPAT HA OMNAJEHHS HEOOXiJHE BUKOPHUCTaHHS
OyIiBEIbHMX MaTrepiajgiB 3 BHUCOKMMH TEIUIOI3OAIIMHUME BJIACTUBOCTSIMH. bymiBenbHa
IHAYCTpisS Ja€ MOXJIMBICTb BHOpAaTH pPI3HOMAHITHI 32 MOXO/KEHHSIM, TEXHOJIOTIE0
BUTOTOBJICHHSI, BJIACTUBOCTSIMH 1 BAPTICTIO TEIJIO130JIAIIIIHI MaTepiai.

TenonpoBigHICTE - 1€ SBUIIE Nepeaayi BHYTPIIIHBOI eHepril Bij O/IHI€T YaCTHHU Tina
JI0 1HIIIOT @00 BiJl OJHOTO Tijia IO 1HIIOTrO 3a IXHBOTO Oe3MocepeaAHhOTO KOHTAKTY. 3a SBUIIA
TEIUIONPOBITHOCTI HE BigOYBaeTbcs TepeHeceHHs pedyoBUHHU. [loHATTS «omopy» €
MIPOTHJICKHUM JI0 «IIPOBIHOCTI», 1 O3HAYa€ 37aTHICTh Marepiany abo Habopy marepialiB
OpOTHIIATH nepeaadi temna. Omip MOKe BBaKATHCS XapaKTEPUCTUKOIO edeKTy i3omsmii. Bin
3aJICKUTH BiJl BOX OCHOBHHUX IapaMETpPiB: MPOBIAHOCTI i TOBIIMHU MaTepiany. Lle o3Hauae,
mo edekr i3omsmii Oyzae 3ajekaTH BiJl XapaKTEPUCTUKU MaTepiany Ta HOro TOBIIUHH.

Termo 3aBkaAW TPOXOAUTH Kpi3b OymiBeJBbHUN MaTepian 13 HaWHWKYUM R-
NOKa3HUKOM (ormopom). Y 3B'I3Ky 3 MM CTiHAa 3aBXKIU CKJIANAEThCA 13 JAEKUIBKOX PI3HUX
MmatepianiB [ToTpiOHO yHHKaTH MaTepiaiiB, Kl MarOTh HU3bKHUIA R-TIOKa3HUK.

Jliss yHUKHEHHs TEIUIOBTPAT CIiJi BUKOPHCTOBYBATH Marepiaiu 3 BUCOKMM R -
MOKAa3HUKOM Ta, BIJIMOBIIHO, 3 HU3BKOIO MILIBHICTIO. B pe3ynbrari mpoBeaeHux A0CIiHKEHb
OyI10 3ampOIIOHOBAHO HACTYIHI 130JISLIHHI MIApH:

1 map — nementHo-mimanui po3unH A = 0,81 Bt/(m°C); 6 = 0,01 m;

2 map — nerysiHa kiagka A = 0,52 Br/(m°C); 6 = 0,51 m;

3 map — neMmeHTHo-nimanui po3unH A = 0,81 B1/(m °C); 6 =0,02 m;

4 map — minepanosatHi wmtu A = 0,049 Bt/(M°C); 8 = 0,01 m;

5 map — neMenTHo-nimanui po3unH A = 0,81 B1/(Mm °C); 6 = 0,02 m;
[°c]
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Pucynox 1. Po3noaisn TemmepaTypu B CTiHI 3a HASBHOCTI yTETUTIOBa4ya
MeTtoanyHi acHeKTH JOCHI[UKeHHS TEeIUIONPOBIAHOCTI OyAiBeNbHUX MarepiajiB
0a3yloTbCsi Ha BHMOTrax YHWHHOI HOPMATHBHO-TEXHIYHOI JIOKYMEHTalii Ta Ha JOCBimi
MOTEPEAHIX AOCTI/KEHb, BUKOHAHUX DPI3HUMHU aBTOpaMH. Takui MiAXiJl Ja€ MOXKIHBICTh
OTPUMATH JOCTOBIpHI pe3ylbTaTH JOCHI[DKEHb 1 MOXJIHUBICTh 1X TIOPIBHSHHA 3
TETUIOTEXHIYHUMH XapaKTepPUCTUKAMH MaTepialiB.
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MOJAEJIOBAHHA ITPOLECIB CTPYKKOYTBOPEHHS I1PU PI3BAHHI

P.A. Dudar, L.M. Danylchenko, Ph.D., Assoc. Prof.
SIMULATION OF CHIP FORMATION PROCESS DURING CUTTING

Jns  SKICHOTO  yIpaBlIiHHS TEXHOJIOTIYHMM MpOIEecOM HeoOXigHa moOynoBa
BIJIMOBITHOT MOJIeNi Tpoiiecy pizaHHs. Mojenb MOBMHHA OyTH JOCUTH MPOCTOIO 1 B TOM XKe
yac BimoOpaxkatu (pi3MuHI SABUINA B IpPOLEC] YTBOPEHHsS CTPYXKH. KpiM mporo, Monuens
MOBUHHA BOJIOJITH PI3HOMAHITHUMH AMHAMIYHUMHU XapaKTEPUCTHKAMU 1 Y3roJKyBaTHCA 3
EKCHepUMEHTATBbHUMU JAHUMM TIpu Bapiauii ii mapametpiB. Ilpum o00poGiieHHI MeTaniB
pi3aHHSAM 3aJIEKHO BIiJ PEKUMIB pi3aHHs, TeOMETpii IHCTPYMEHTY, (i3UKO-MeXaHIYHUX
BJIACTUBOCTEH 0OpOOIIIOBAaHOT 3aroTOBKM H IHCTPYMEHTY, BHJY Ta CIOCOOY IIiJIBEACHHS
MaCTHJIbHO-OXOJIOJ)KYBaJIbHUX ~ BHHUKAIOTh  PI3HI BHUAM  KOHTAaKTHOrO  B3aeMoaii 1
YTBOPIOIOTBCS Pi3HI BUIM CTPYXKOK, SKHM BIANOBIAAaIOTH CBOi OCOOJMBOCTI MpoOIECy
CTPY>KKOYTBOPEHHS.

B Mmexax pi3HHX Jianma3oHiB MIBHAKOCTEH pi3aHHS (OPMYIOThCS Taki BUAHM CTPYKOK:
€JIEMEHTHI; Cyra00ucTi; 31MBHI; UKIivHI. [lepexia BiJ 0JHOTO BUY IO 1HIIOTO BiAOYBa€eThCS
nocTynoBo. Jleski JoCHiTHUKN 00'€THYIOTh B OIMH BUJ €JIEMEHTHI i CYTrJI00HMCTI CTPYKKH Ta
Ha3MBAIOTh IX CTPYKKaMU ckositoBaHHA. [Ipu 00poOJIeHHI KpUXKUX METaliB (4aByHY, OpOH3H
TOII0) YTBOPIOIOTHCS CTPYKKH HAIOMy. Y IIHPOKOMY [iama3oHi IIBUIKOCTEH pi3aHHS
MOXXYTbh TaKOXX ICHYBaTH pi3HI BHIM KOHTAKTHOI B3aeMoii. HallGiabI 9acTo 3 MiIBUIICHHSIM
MIBUJKOCTI pi3aHHSA BiAOyBAa€ThCS TOCHIJOBHA 3MiHa HACTYHHHX BHUJIIB KOHTAaKTHOTO
B3a€EMOJIIi: MpHU Ppi3aHHI 3 MIKPOIIBUIKOCTSIMH (30BHIIIHE TEPTS); KOHTAKTHE IIACTUYHE
neGopMyBaHHS IPH YTBOPEHHI €IEMEHTHHX 1 CYTJI00MCTUX CTPYKOK; HAPOCTOYTBOPEHHS MIPH
MOCJIIIOBHIM 3MiHI BHUIIB HApOCTIB; HECTIMKE IIJIaCTUYHE JAePOpMyBaHHI B Mexax
NyJIbCYIO40i KOHTAKTHOI 30HH; HAasBHICTh MJIACTUYHOT BY3bKOI AUISTHKH.

TakuMm 4YWHOM, ICHY€ BEJIHMKAa KUIBKICTh BHUIIB pi3aHHS, sKi KIacHU(IKYIOTbCS 3a
pI3HUMH O3HaKaMH. Y TOH jkK€ Yac NMpH TOMY UM IHIIOMY KOHKPETHOMY METOJI 0OpOOICHHS
YTBOPIOETHCS TTOETHAHHS PI3HUX BUJIIB Pi3aHHs, TOMY KOKEH METO]] Ma€ CBOT OCOOJIMBOCTI.

Bigomo, 1o B mpoteci 6e3nepepBHOro CTPYKKOYTBOPEHHSI OJJHOYACHO BUKOHYIOTHCS
OpOLEeCH NPYXKHOrO Ta IUJIacCTUYHOro JAedopMmyBaHHs 3pi3aHoro mapy, aedopmaris
00p00IIOBAaHOTO METATy TI0 YMOBHIH IUTOIIMHI 3CYyBY, IPOIIECH KOHTAKTHOI B3aeMOJIii (TepTs,
anaresis, nugysis Tomo) cHopMOBaHOT CTPYKKH 3 MEPEAHBOIO MOBEPXHEIO 1HCTPYMEHTY, a
TaKOX KOHTaKTHa B3aeMOJlisi 0OpOOIIOBaHOTO Marepially 3 IUIOIIMHOK 3HOIIYBaHHS I10
3aHill MOBEpXHI IHCTPYMEHTY. Po3riisiHeMo HAaCTyIHI MOieNel mpoliecy pi3aHHs METaliB.

[lepmry monenb mpouecy pi3aHHs 3 OJHOIUIOUIMHHOI CXEMOKO CTPYKKOYTBOPEHHS
4acTo Ha3MBaIOTh Teopieto Tima-3Bopukina-Mepuanta [1]. Y miif Moaesi CTpyKOYTBOPEHHS
PO3IIIAIAIOTH SIK MPOILIEC TUIACTUYHOTO 1e(hOpMYyBaHHS B €IUHIN IJIOLIUHI 3CYBY, MTOJIOKEHHS
SKOi BU3HAYAEThCsA KyTOM 3cyBY @ (puc. 1,a; ne 1 - iHCTpyMeHT, 2 - 3ar0TOBKa, ) - MepeIHii
KyT pi3aHHs, a — ToBHIMHA 3pi3y). [Iporec B3aemomii nepeaHbO1 MOBEPXHI IHCTPYMEHTY 3i
CTPYKKOIO PO3TIISIAEThCS SK 30BHIIMIHE TepTsa. OCKUIBKM Taka cXema Bipi3HSETHCS BiJ
peasibHOi, ii Ha3UBalOTh YMOBHOIO, 3T1THO 3 SKOIO MEPETBOPEHHS 3pi3aHOro MIapy B 3JIHBHY
CTPYXKKY BiZIOyBa€ThCsl B pe3yJbTaTi MOCIIZOBHOTO W OE3MepepBHOTO 3HATTS HECKIHYEHHO
TOHKHMX IIIapiB Marepiajxy 1Mo yMOBHIW TutoniuHi 3cyBy. Ilepebir mporecy mpoxonuts 0e3
HOPYIICHHS 3B'SI3KYy MiX 3pYIIYBAaHHUMH IApaMU LUTICHOCTI Marepialdy CTPYXKH. 3HAruu
3HAYEHHS BCIX MMapaMeTpiB, MOXKHA BU3HAYUTH CWIH P:1 Py, 10 IiIOTh IPU pi3aHHI.
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Pucynok 1. Mopneni mporieciB cTpyKKOYTBOPEHHS

VY 3B'I3Ky 3 YMOBHICTIO CXEMH CTPYXKKOYTBOPCHHS, a TaKOX 3 MPUYUHH HEBHCOKOI
TOYHOCT1 BU3HAYEHHs [apaMeTpiB TOUHICTh BU3HAaYeHHS P 1 P, HeBucoka. [Ipote i mozeni
OpUJaTHI U IKICHOTO aHaji3y BIUIMBY Pi3HUX YMHHMKIB Ha CWiIM pi3aHHs. He3Baxaroum Ha
30BHIIIHIO MPOCTOTY YMOBHOI MOJENIi 3 €IWHOK IUIOMIMHOK 3CYBY 1 MOXIIHMBICTIO
BUKOPUCTAHHS 11 AN SKICHOTO aHaji3y MEXaHIKH Mpolecy, NPUHHATTA Li€i CXeMu €
JIOCTaTHBOKO ITICTABOIO JIJISi BU3HAHHS TakuX (I3MYHMX (PAKTiB, ICHYBaHHS SKUX IMOSICHUTH
HEMOXJIUBO. Tak, MPUHHATTS YMOBHOI CXEMH $IK PEIbHO ICHYIOYOI O3HAua€ HasBHICTb
MUTTEBOIO MOBOPOTY BEKTOpa IMEPEMIIIEHHS METally BiJl MOJOXKEHHS BEKTOpa MIBUIKOCTI
pizaHHs V), DO TOJOXEHHS BEKTOpa MIBUIKOCTI PyXy CTPYXKHU V¢, MUTTEBOTO 3HIKCHHS
a0COMIOTHOT BEJIMYMHHU IIBUJKOCTI BiJ V), 10 Ve; MUTTEBOTO 3pOCTaHHA CTyIeHs Aedopmariii
Bin O mo 2,5-3 oauHUNb, TOOTO ICHYBaHHS HECKIHYCHHO BEJIMKUX MIBHUAKOCTEH
nehopMyBaHHS.

3rigao 3 monemmo E. Mepuanrta (puc. 1,0) cTpykka YTBOPIOETbCS B pe3yjbTarTi
MOCJIIJIOBHOTO 3CYBY IO IUJIOIIMHI €JIEMEHTApHUX 00’€MIB 3pi3aHOTO APy, KU TIACTHYHO
He nedopMyeTbes. Y MOJeni, MpeAcTaBlieHid Ha puc.lB, mependavaeThbes, MO IMIACTHYHA
nedopMarliis MeTally B 30HI 3CYBY € Pe3yJIbTaTOM CTHUCHEHHS IIapy MeTaly, MpU IbOMY
BPaXOBYIOTBCS TEPTS CTPYKKHU IO MEPEIHIi MOBEPXHI IHCTPYMEHTY 1 TeMIeparypa pi3aHHSs.
Y wmopneni, 300paxeHiii Ha puc. 1,r, 30Ha 3CyBYy MpeICTaBieHa Yy BHIJISAI TUIACTUYHO
nedopmoBaHoro kimHa OAB, oOmexenoro npsimumu koB3anHs OA 1 OB.

Bci i Mogeni, moOymoBaHi Ha ySBJICHHSIX PO MJIOCKOMY 3CYBi, MaIOTh Ti X HEOJIKH,
10 1 MOJIeNb 3 OJHi€] YMOBHOI IUIOIIMHOIO 3CYBY (puc. la). AIbTEpHATHBHOIO IO MOJAHUX
CXEM € cXeMa 3 PO3BUHEHO 30HOI0 jaedopmarii. M.M. 3opeB [1], skuii BUBUAB 0COOJIMBOCTI
CTPYKKOYTBOPEHHSI, CUJIM Di3aHHSA, KOHTAKTHI NPOLIECH Ha 3aJHiil 1 mepeaHiil MmoBepXHIX
IHCTPYMEHTY 1 IOCII/IPKYBaB OCOOJMBOCTI BIJILHOTO 1 KOCOKYTHOTO pi3aHHs, pO3POOHB CXeMy
CTPY’)KKOYTBOPEHHSI 3 PO3BHHEHOI) 30HOK0 Jedopmallii 3 HEmpsIMOTIHIHHUME MOBEPXHIMU
3cyBy (puc. 1,n). IIpu npomy miomia 30HHM 3CYBY 3aJIeXKHUTh BiJl MIBUAKOCTI pi3aHHS V), 3 11
301IBIIEHHSIM 30HA 3CYBY, sika 3aiimae oy AOB, 3ByxyeThcs o miomi BOC.

AHami3 MoJeneil CTpyXKKOYTBOPEHHsI, IMOKa3aB, 10 MOOyaI0Ba OHIET yHIBEpCAIBHOL
¢i3uuHOi Momem € manoiMoBipHOW. [IpencraBiieHi MoAeni € OCHOBOIO JUIsl TOIOJIOT1YHOL
ONTUMI3aIlil CUCTEM aBTOMATUYHOTO YIIPABJIiHHS MPOIIECOM 00pOOIeHHS pi3aHHs [2].

JlitrepaTypa

1. HBanoB O.U., J[lpaues O.M. Mopgenun nauHAMUYECKUX SIBJICHUH TIpoliecca
MeXaHU4ecKoi 00paboTku ocecumMmeTpuuHbix aeraneid // O.M. WBanos, O.M. JlpaueB //
Bekrop Hayku. Ne 2. — Tonbsttu: U3n-so TI'Y, 2013.- C.140-143.

2. JHanwiapuenko JI.M., Jlackko B.P. JlocimiJKeHHS METOMIB  TOIOJOTIYHOT
onrtuMizanii geraiei mamud // JIL.M. Jlanmneuenko, B.P. Jlackko // 306ipauk Te3 nonosiaei VI
MikHapoIHOT HAyKOBO-TEXHIYHOI KOH(EpeHIIii MOJIOUX YYeHHX Ta CTYACHTIB ,,AKTyaJIbH1
3ajadi cydacHuX TexHouoriin®. - Tepnonine: Bua-so THTY, 2019.- C. 104-105.
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JOCJIIKEHHSA ITPOLOECY 3MIIHEHHSA 30BHIIIHIX 'BUHTOBUX
KAHABOK POJIMKOM

A.Ye. Diachun, Ph.D., Assoc. Prof., I.V. Tarasenko, A.O. Kuras
THE STUDY OF EXTERNAL SPIRAL GROOVES STRAIN HARDENING BY
ROLLER

st mociiKeHHs 3MIITHEHHS TIOBEPXHEBOTO IIapy IBUHTOBOI KaHABKU a00 pajiycHOL
30BHINIHBOI TIOBEPXHI pI3bOM TOBEPXHEBUM ILIACTUYHUM JedopMyBaHHSIM (aCOHHUM
IWIIHAPUYHAM POJIMKOM BHKOPHUCTAHO PO3PaxyHKOBY CXeMy Ha PHCYHKY | Ta maHi i3
nmyOmikarmii [1].

Pucynox 1. PozpaxyHkoBa cxema st JOCHIiIPKEHHS 3MII[HEHHSI TOBEPXHEBOTO IIapy
I'BUHTOBOI KaHaBKH ITOBEPXHEBHUM IIACTUYHUM Ae(HOPMYBaHHAM (aCOHHUM IMIIIHAPHIHUM
poauKoM 2 a) MO3A0BXKHIN nepepis; 0) monepeunuii nepepis; | - 3aroroska
B pe3ynbTaTi TEOPETHYHUX OCITIKEHb BU3HAYEHO KPYTHUH MOMEHT 0OepTaHHs

3aroTOBKH B IPOLIEC] 3MIIIHEHHS! TBUHTOBOI pa/liyCHOT KaHABKH:

24 (Ry+r) —(R,+3)
M =26RyrR, arccos[r HRxr) ~(Ri+9) Jxarccostl—ilx
2r'(R3+r) ,

2 2 2 2 2 2
arccos| +(R,+r) —(Ry+3) arecos| +(Ry+r) —(Ry+3)
2r-(R3+r) . 2r~(R3+r)
+ usin s

2 2

X] COS

ne Rz —paaiyc BOAAWHHU KaHABKH, Ry - pajlyc 3a0KpYIJICHHS KaHABKH, OT - TPAHULIS
TEKY4OCT1 MaTepially 3arOTOBKH, 7 - 30BHIIIHIA pajiyc poJiuKa, 0 — IITHOWHA
e OpMOBAHOTO TIOBEPXHEBOTO MIAPY KAHABKH, [ - KOSQIIIEHT TEPTS MK POJTUKOM Ta
MOBEPXHEIO KaHABKHU.
JlitrepaTypa
1. JlocmipkeHHST CHJIOBUX IapaMeTpiB IMPOIECY 3MIIHEHHS T'BHHTOBHX ITOBEPXOHB
poGouux oprauiB nedopmyrounmu myanconamu / O.J1. Jlsmyk, A.€. Jsauyn, B.M. Knenniid,
O.JI. TperesaxoB // Po3Bimka Ta po3poOka HapTOBMX 1 Ta30BUX poaoBuIl. — IBaHO-
O®pankiBchk, 2018. — Ne. 1 (66). - C. 38-43.
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PO3PAXYHOK I'PAHUYHUX HABAHTAKEHD

R. A. Zelinskiy, O. V. Suhorab
CALCULATION MARGINAL LOAD

OnHa 3 OCHOBHHMX OCOONMBOCTEHl MPOMHCIOBHX BHPOOHMUTB - iX MOCTiIHHE
BJIOCKOHAJICHHS, TIOB’I3aHE 3 MOJICPHI3AIlI€I0 TEXHOJIOTIT Ta YaCTKOBOIO 200 TTOBHOKO 3aMiHOKO
o0JaIHaHHS.

OyHKIIOHATBHI BHUMOTH TMOJSATAIOTh Y TOMY, OO TPOMHUCIOBI OymiBiIl HaHO1IBII
MIOBHO BIATNOBIAAIM CBOEMY IPU3HAYEHHIO, TOOTO 33JaHUM IapaMeTpaM pPO3MIIIEHHS B HUX
TEXHOJIOTTYHHX TporieciB. TexHiuHI BUMOTH 70 00’ €MHO-TUTAHYBAJIbHUX Ta KOHCTPYKTHBHUX
pillleHb TPOMHUCIOBUX OyAiBeNb MOJATAIOTh y 3a0e3medeHHi iX MIIHOCTI, CTiiiKocTi Ta
JIOBrOBIYHOCTI, Y 3HM)KEHHI MOXKEKHOI Ta BUOYXOBOI HEOE3MEKH ISl MPAIIOI0YNX, a TAKOXK Y
MOYJIMBOCTI 3BEACHHs Oy[iBeNb I1HIYCTpiaJlbHUMH METOJaMH. 3a MaTrepiajJoM OCHOBHHUX
HECYYMX KOHCTPYKIIH pO3pI3HAIOTH OyiBII 3 3ali300€TOHHUM KapkacoM (301pHHM,
MOHOJIITHUM, 301pHO-MOHOJIITHUM), CTaJI€BHUM KapKacoM, LETJITHUMH HECYYHMHU CTIHAMH Ta
MOKPUTTSAM TIO0 3al1i300€TOHHUX Oalkax, METaJIeBUX KOHCTpyKIiax. [ 1wsoro
PO3paxoOBYETbCS MIIHICTh 3a1i300€TOHHUX €JIEMEHTIB 33 HOPMAJbHUMH Iepepizamu.
Bu3HaueHHs HampyKeHb Yy HOPMaJIbHUX Iepepi3ax €JIEMEHTIB € CTaTMYHO HEBHU3HAYEHUM
3aB/JIaHHSAM, TOMY 110 HEOOXiJTHO BU3HAYUTH YOTHPHU BEIHUMHU (Ap — IUIOMA HOPMAIBHOTO
nepepizy 3aai300€TOHHOrO eneMeHTa, Ry — Meka MilHoCTI OeToHy, As — cymapHa Iuiomia
nepepisy craieBoi apmMaTypu, Rs — Mexa MinHocTi crani). ToMy po3paxyHOK HOpMalbHUX
nepepi3iB €JIEMEHTIB 3a MIIHICTIO BUKOHYBAJIH 13 MPUITYIIICHHSM KOJIU BIIOMO TPH 3HAYCHHS 3
4oTUpPBOX - Ap, Rp, Rs, 200 Ag, Ry, Ry . ¥V mepmomy Bumagky BU3HAYWIH TUIOITY POOOYOi
apMaTypH, a B ApYroMy — pO3MipH repepizy eneMeHTa. Takox MpoBeI po3paxyHOK MIITHOCTI
nepepizy NpsIMOKYTHOTO €JIEMEHTY MPH 3aJlaHuX mapamerpax: (mupuna) b, 1 (Bucora) h, kimac
OCTOHY 1 PO3paxyHKOBUHU OMip apMaTypu NMpUHAMaIM 3a aHAIOTIEI0 3 PO3MIpaMU ICHYIOUUX
KOHCTPYKLINA. P03paxyHOK 3rHHaJbHMX MOMEHTIB 0a3yeTbcs Ha YMOBax MIIIHOCTI Ta

pIBHOBArw.
a) yMOBU MIiTHOCTI M<Mcep
0 0 0 . nae M- MOMEHT 30BHIIIHIX
in’ CHII;
he |h Mcep — rpanuyHa Hecyda
TR 1 3IaTHICTb 3TMHAIBHOTO €JIeMEHTa
G pu 6,=Ryp;05=Rs;
0) ymoBa piBHOBaru XM;=0

ta ZN%=0 , ne N*; mpoexiis airouoi
CHJIM Ha TOPU30HTAIIbHY BICh.

MinHICTF HOPMaJIBHOTO TIEpepi3y ejemMeHTa Oyze 3a0e3MedyeHor0, SKIIO 30BHIMIHINA
MOMEHT M He mIepeBHIlye HECydoi 3AaTHOCTI Marepially mepepi3y eleMeHTa. A piBHOBara
enemMeHTa Oyne 3a0e3MedYeHOr0 KOJU BIJIHOCHO SIKOIiCh OCI YPIBHOBaXXYIOTHCS BCi 30BHIIIHI
MOMEHTH M; 1 Tak0X ypiBHOBaXKYIOTbCs POeKIii ycix cuit N Ha oOpaHy Bicb.

Jlirepatypa

JABH B.1.2-2:2006 Hapanrtaxkenus i BrmiuBu. Hopmm mnpoextyBanHs. K. MinOyn
VYkpainu, 2006.

CXeMa NONepedHOro MPAMOKYTHOTO Nepepisy 3THHATEHOTO 32.Ti300eTORHOTO eIeMeHTy
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I30JIAIIsI BETOHHUX KOHCTPYKIIIHM BIJI BOJIOTH

L.I. Zyb
CALCULATION MARGINAL LOAD

Po3BuTok OyniBenbHOI IHAYCTPii MPOTATOM OCTAHHBOTO IECSATUIITTS 3AIHCHIOETHCS
IpU 3pOCTaHHI BHUMOT JI0 PalliOHAJIbHOrO Ta €(PEKTUBHOTO BUKOPHUCTAHHS CHPOBHHHHUX Ta
eHepreTHUHuX pecypciB. Ilpu 1mpomy, uIsi oxepkaHHS OETOHIB 13 3aJaHMMH TEXHIYHUMU
BJIACTUBOCTSIMU HEOOXiJIHE PO3yMIHHS 3aKOHOMIPDHOCTEH Yy pEry/IrOBaHHI TapaMeTpiB
IIEMEHTHUX CHUCTEM Ha CTaail B3a€MOJii LIEMEHTY 3 BOJOI0. BBakaeThcs, 110 HAWOUIBII
BOXJIMBA TiApoi3oisalis ¢yHIaMeHTy Uil OYIWHKIB 3 HAasSBHUMU IMiABAJbHUMH
OpUMINICHHSIMU. Y [bOMY BHUIAJKy Ha OETOHHUN (YHIAMEHT BIUIMBAE HE TITbKU
30BHIIIHSA BOJAA 3 TPYHTY 1 aTMocdepu, aje i BHYTPIIIHI BOJISHI Mapu, BOJOTa, MICTOK
XO0JIONY, IKI CKYMUYIOThCS B MigBasii. Ane 1 ansg mpocTux (yHIaMeHTIB 3a0e3rmedeHHs
3aXHACTOM BiJl BOJIOTH JOIIOMOKE ITIIBUIIATH MIHICTh 1 CTIHKICTb.

HaiiOinpm  JIerkOpO3YMHHMM ~ KOMIIOHEHTOM  IMOPTIAHAIIEMEHTHOTO KAMEHI0 €
TIAPOKCH KaJIbIliF0, HOTr0 PO3YMHHICTD 3aJICKUTh BIJl TEMIEpATypHd Ta Mae€ 3ajekKHICTh
AHOMAJIBHOTO XapakTepy. XiMiuHI MpoLecH, 0 BU3HAYAIOTH 1[I BIACTUBOCTi, 00YMOBIIEHI, B
OCHOBHOMY, MOJICKYJIIPHUMH CHJIAMH, 1110 JIIFOTh HA TPaHUIll PO3aALTy ¢a3.

[IpoHukaroua ycepenuHy KOHCTPYKIIi BOJIOTa MOXE BUKIWKATH TOSBY BHCONIB Ha
noBepxHi. KpiM Toro, 3MiHIOIOTBCS Aesiki (pi3WyHI BIACTUBOCTI Marepiaiy i, HacamIepea —
TEIUIONPOBIIHICTb, SIKA MPH 301JIBIIEHHI BOJOTOBMICTY B OTOPO/IKYIOUM KOHCTPYKLIAX Ha
10 % mnigBunryetsess B 1,5...2,0 pa3. IlpoHukHicTe OGETOHY 3aJIeKUTh BiJ BIACTUBOCTEH
nemeHTy. [Ipu 0JHaKOBOMY BOJIOIIEMEHTHOMY BiIHOIICHHI IEMEHT TPyOOro MOMENy yTBOPIOE
OLTBII TOPUCTHI IEMEHTHHI KaMiHb, HIXK IIEMEHT TOHKOTro romouty. [ToBiTpsiHE MOTIMHAHHS
IiABHIIY€ TPOHUKHICTH OETOHY, aje BOHO 1 3MEHIIYE PO3LIApOBYBAHICTH 1 BOJOBIIIIICHHS 1
MiJBUIIYE JIETKY YKJIAJIKY, JO3BOJISIOUN 3aCTOCOBYBATH OLIBII HU3bKE CiBBiMHOIIEHHS B/11.

VY pa3i nopymeHHs i3osnii abo ii BincyTHOCTI, BOJA, 11O € B TPYHTI, IPOCOUYETHCS
yepe3 CTIHM 1 pyHHYE TOKPUTTS Ta OETOH 13 30BHINIHBOTO OOKY, a ICJIS KarIIPHOTO
nepeMileHHsT BCepenHi O0ETOHY AOXOAMTH O BHYTPIIIHBOTO MIApy IITYKATypKU. SIKIIO 10
MOCTIHHOT BOJIOTOCTI JTOAAETHCS TEIUIO, y JKUTIOBUX HAMiBIIIBAIBHUX MPUMIIIEHHAX, Ha
BOJIOTHUX MICIISIX CTIHU 3 SIBJISFOTHCS YOPHI IUIICHSIBI KOJIOHII. BOHM 3arpoXyrOTh HE TUTBKH
3I0pOB’I0 JIIOJMHHM, a W MINHOCTI KOHCTPYKUiH. binmpiricte OyniBeIbHMX MaTepiaiB
MepeBaXHO YCISHI TIopaMu 1 Kamiaspamu. Uepes kamiisipu miaMeTp skux ckianae Bix 80 HM
70 20 HM BOJja TPAHCIIOPTYETHCS MPOTU CHIIM TSDKIHHA A0ropu i B Oik. Bucora mingHiMaHHS
3aJIeKUTh Bl BUIy Marepiany. [IpoBexeHi mocmimpkeHHs [1] moka3yroTbh, IO IIBUIKICTH,
rOuHA W MOBHOTA MPOCOYEHHS 3HAYHOIO MIpOIO 3aJIeKaTh Bl CTPYKTypu OeToHy. I3
30UTBIIEHHSIM pajiiyca Kamuispa MpOCOYEHHS MPUCKOPIOEThesA. Kpim Toro, B 0€TOHI Kamiaspu
PO3pI3HAIOTECS HE TUIBKM 3a po3MipamMH, aje ¥ (OpMOIO, B3a€MHHM pO3TALIYBaHHSM,
Croco0OM CIOJIYYeHHSI MK COOO0 Ta BIIKPUTOIO MOBEpXHEK0. Y mpaili [2] Bia3HAYEHO, 110
e(eKTUBHICTh MPOCOYCHHSI BU3HAYAETHCS HE 3arajibHOI0, a TIIBbKA AKTUBHOIO MOPHCTICTIO,
TOOTO CYKYIHICTIO IOP 1 KaNJIsApiB, K1 3/JaTHI 3aIIOBHIOBATUCS PIUHOIO JUISl IIPOCOYCHHS.

JlitrepaTypa

l.baxxenoB FO.M. berononosmmepsr  /HO.M.baxxenoB.—M.:Ctpoiinzaar,1983.—
472c.11.2. KacumoBW.K.  betonsl, momudunupoanusie  Monomepamu/M.K.Kacumos.—
TamxkenT:,1982.
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YK 69.01.
I.B. Lnbkos, P.B. Liix, H.JO. YopHoma3, kaHA. TeXH. HAYK
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

OCOBJIMBOCTI BAJIOK 13 OPIEHTOBAHO-CTPYKKOBOI IJIUTH

L.V. IIkov, R.V. Ilikh, N.Yu. Chornomaz, Ph.D.
FEATURES OF BEAM FROM ORIENTED STRAND BOARD

banku € ogHUM 3 Hally)KUBaHIKX OyAIBEIILHUX €IIEMEHTIB OYyIb-sIKUX OymiBelnb i
cropyll. 3a CBO€I0 CTATUYHOIO CXEMOIO OalKU MPEJCTaBISIIOTh KOHCTPYKLIO, 110 3a3BUYAM,
IIPALIO€ HA NIOIIEPEYHUN 3THH.

[IIupoke 3acTocyBaHHS 3100yJM TakoX jAepeB'ssHi Oanku. Kieeni cymiibHOIEpeB’ siH1
KOHCTpPYKLIi a0o jepeB'sHi B TMOe€JHaHHI 3 (DaHEpOIO 3aCTOCOBYIOTh B HECY4HMX 1
OTOpPO/IKYBIBHUX YaCTUHAX OyiBeIh IPOMUCIOBOTO, LIMBUIBHOTO, CLIBCHKOTOCIIOIaPCHKOTO
NPU3HAYECHHS Ta B MOCTaX.

Kieeni Oajiku 3acTOCOBYIOTh B HECYYMX KOHCTPYKIIISIX TOKPHUTTIB, IMEPEKPUTTIB
XOJOHHUX 1 ONATIOBAIBHUX OY/AiBENb; iX BHUTOTOBISAIOTH HPSIMOKYTHOTO 1 JBOTaBPOBOTO
nepepisib.

BunstkoBi napamerpu 6anok 3 OSB miuuTH € pe3yabTaToM MO€JIHAHHS BIACTUBOCTEH
XapakTepHUX JJIS JBOTABPOBOTO IEpepidy, a TaK0X BHUCOKOSKICHUX MarepiaiiB - mapiB 3
KJIEEHOI'O JiepeBa Ta 1osioTHa 3 mrtu OSB-3.

OSB muTa BiApi3HAEThCS CTAOUIBHICTIO POPMHU, CTIMKICTIO O MiHJIMBUX KIIIMATHYHHUX
YMOB, 70 MEXaHIYHHX YyJapiB, BUCOKUM 3BYKONOIJMHAHHSAM, XOPOIIOK OOpOOIIIOBAHICTIO.
MikpocTpyKTypa 34eIUIeHOi menu odepirae Kkpai IUIMTH Bia o0iamMyBaHHS NMPHU 3'€IHAHHI iX
[BSIXaMH, 301IbIIIY€E KOPCTKICTh 1 CTIMKICTD /10 BUTHHY, IO TyXK€ BAXIIUBO MPH KapKACHOMY
OyniBHUITBI. IcTOTHOIO BigMiHHICTIO TUIMT OSB BiJ IHIIKMX TUIMTHHX MaTepiaiiB € Te, M0
MIIHICTHI XapaKTEPUCTHKU 1 3/JaTHICTb YTPUMYBAaTH KpIIUIGHHS 3a0e3leuyloThcs He
B’SDKYYMM, a XapaKTepoM YKJIaJaHHS TPICKH - MPU HABAaHTA)XEHHI B MpPOLECI eKCIuTyaTarlil
JIOBIl TpICKM TeEpelaloTh HAaBaHTAXKEHHS OJHA 4Yepe3 OJHY, CTBOPIOIOYM €IWHUMA
KOHCTPYKIIIHHUIA €JIEMEHT, BIIBHUN BiJ KOHIICHTPATOPIB HANpPYXeHb, 1 MOEIHYE B CcOOi
BUCOKY MIIHICTb 3 BUCOKOIO elacTHUHICTIO. Kpirenns (mypymnu, uBsixu, OyaiBenbHi ckoOu i
1H.) yYTPUMYIOTBCSI HE IIUIBHICTIO B’SDKY4YOro, a YHCIEHHUMH TOHKHUMH IIeTaMH,
OpIEHTOBaHMMHU B TUIOLIMHI, MEPHEHIUKYISAPHINA 1O OCi KpimmibHUX eneMeHTiB. CkiaaeHi
eJeMeHTH OajoK MiJAal0ThCsl ONMPECYBAHHIO B CHEIIAJIbHUX MPHUCTPOSIX 3 BUKOPUCTAHHSIM
BOJIOCTIMKUX KJIEIB, 3aBISIKM YOMY BOHHU JIOCSTAIOTh BHUCOKOI JKOPCTKOCTI Ta CTa0lIbHOCTI
po3mipiB. TouHe BHKOHAHHS YCYHYJIO HpoOJeMy CKPHIIIHHA 1 CKpydyBaHHs. [lepekputrs,
BUTOTOBJICHI 3 TaKWUX JBOTABPOBHUX OaJlOK, BIAPIZHSAIOTHCS OUIBII BHCOKOK TEPMIUHO-
130JIALIIHHOI0 XapaKTEPUCTUKOIO B MOPIBHAHHI 3 TPaJAULIAHUMU OCTOHHUMH MEPEKPUTTSIMH.
3B's13yr0ua pevyoBHHa 1 cremiaibHa 00podka moBepxHi (ContiFinish) 3abe3nedyroTs BomO- i
BOTHECTIWKICTb IUIMT, 110 3HAYHO MEPEBHUILYIOTh MMO1I0HI XapaKTePUCTUKU MAacHUBY JCPEBUHH.
[Tmutu OSB crTiliki 10 3MiHH TTOTOJHUX YMOB (BOJIOTICTh, TEMIIEpATypa), JETKO MUIISIOTHCS 1
00pOOIAIOTECS OyIb-SIKUM 1HCTPYMEHTOM, IIPU3HAYEHUM JIJIs1 pOOOTH 3 IEPEBUHOIO.

JIBoTaBpoBa 6anka 3 OSB miauTu ieanbHO MAXOAUTh ISl KapKacy JaxiB, EPEKPUTTIB
1 crin. Hecyua 37aTHicTh OasloOK 103BOJISIE BUTPUMYBATH OUIBII BUCOKI HAaBAaHTAXKEHHS NPU
BEJIMKUX TPOJHOTaX. 3aB/sIKM Majidl BJIACHIN Ba3i MOHTaX OaJOK MPOCTHH (HE MOTpiOeH
nigioOMHMI KpaH) 1 He 3aliMae 0arato yacy B MOPIBHAHHI 3 MOHTaXKEM 3113006 TOHHUX OaJoK
a00 0asIoK 3 IIJILHOT JCPEBUHM.
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YK 621.757:65.011

TH.C. ImxxueBcbka, 'TILJI. KpuBuii KaHI. TexH. HAayK, A0l., 'A.A. CeHHK, KaHJI. TEXH.
nayk, 2H.M. Tumomenko kanja ¢is.-mMar. Hayk, 101.

!'TepHoNiNbCHKMI HALlIOHAIBHUI TeXHIYHUI yHiBepcuTeT iMeni IBana Ilymios, Ykpaina
’HauionanbHuii yHiBepcuTeT JIbBiBChKA MOTiTEXHiKa, YKpaiHa

TEXHOJIOI'TA CKUIIAJAHHSA BHYTPIHIHIX JIAHOK ITPUBOJHUX
POJIMKOBHX I BTYJIKOBUX JAHITIOT'IB I3 3ABE3IEUEHHSM KYTOBOI
OPIEHTAIII 3rOPTHUX BTYJIOK

N.S. Inzhyyevs’ka, P.D. Kryvyy, Ph.D., Assoc.Prof., A.A. Senyk Ph.D., N.M.
Tymoshenko Ph.D., Assoc.Prof.
TECHNOLOGY OF ASSEMBLY OF INTERNAL LINKS OF DRIVE ROLLER
AND SLEEVE CHAINS WITH PROVISION OF ANGULAR ORIENTATION OF
ROLLERS

[IpoanaiizoBaHO iCHYHOYI TEXHOJOTIUHI MPOIECH CKJIAJaHHS BHYTPIIIHIX JIAHOK
NPUBOJIHUX POJIMKOBUX 1 BTYIKOBHX JaHItoris (IIPBJI) i3 sroptauMu BTynkamu [2,4,5].

BinzHauemo, 1110 KyTOBa Opi€HTAIlisl 3TOPTHUX BTYJIOK CTHUKOBUM IIBOM JIO0 CEPEAMHU
BHYTPIIIHBOI JaHKH 3a0e3neuye BUBEACHHS 30HM CTHKOBOTO IIBA BTYJIKH 13 KOHTAaKTy 3
BAIMKOM, IO CIpPHS€E MiJABUIICHHIO TOYHOCTI KOHTAKTHUX KpOKIB 1 pEriiaMeHTOBaHOI
noBkuHA y 10 KpOKIB Bijpi3Ka JAHIIOTa, a HAWTOJOBHIIIE — MiABUIICHHIO 3HOCOCTIMKOCTI
HapHipiB [IPBJI [5]. Okpim Toro moka3aHo, IO OpPIEHTAIF0 3rOPTHUX BTYJIOK 3IMCHIOIOTH
Bucukotexnonoriuni pipmu IVAS (OPH), Ditton (JIarsis)

Po3rasiHyTO icHIOYI KOHCTPYKITIT TPUCTPOIB JUIsl KyTOBOI Opi€HTAIlll 3TOPTHUX BTYJIOK
I[MPBJI [1-5].

BcranoBiieHo, 10 Taki MPUCTPOI YCKIAJHIOIOTh KOHCTPYKIIIO BEPCTATIB aBTOMATIB
JUIsT  CKJanaHHs BHYTpimHIX gaHok [IPBJI 1 3HIKYIOTh HAAIMHICTD CKJIAJAIBHOTO
obnagHaHHA. 3AiMCHEHO KiacH@iKaIlilo OPIEHTYIOUHMX MPUCTPOIB [5] BUXOASYM 3 TEBHUX
KPUTEPIiB 1 3yCHJIb CTBOPIOBAHUX PI3HUMH JDKEpellaMU: IMTHEBMATUYHUMHU CTPYMEHSIMH,
€JIEKTPOMArHiTHUMU HOJISIMU, MEXAHIYHOIO JIETO.

3anponoHOBaHO yIOCKOHAIIEHY KOHCTPYKIIIF0 THEBMAaTUYHOTO MPUCTPOIO JUIS KyTOBOT
Opi€HTAaIlil 3TOPTHUX BTYJOK 3 OOTPYHTOBAHOIO BEIMYMHOKO PO3KPHUTTS CTHKOBOrO miBa. Ha
OCHOBI pO3B’SI3Ky PO3MIPHUX JIAHIIOTIB TPECOBUX 3 €IHAaHb 3rOpPTHA BTYJIKa — OTBIp
BHYTPIIIHBOI TUIACTUHHU, OTPHUMAHO 3aJIKHOCTI Il BU3HAYCHHS BEJICUNHH IIbOTO PO3KPHUTTS,
MIPU OJTHOYACHOMY 3a0e3MeueHH] He0O0X1JHOT MIITHOCTI IIUX 3’ €THAHb.

3anponoHOBaHO OIEpalil0 KyTOBOi Opi€HTalii 3ropTHUX BTYJIOK 3IiHCHIOBaTH Ha
MPOMDKHIN TMO3MINT TMepes 3ampecyBaHHSIM IHMX BTYJIOK Y OTBOPH BHYTPIMIHIX IUIACTHH.
Haiibinpm1 BmanuM y IbOMY BHUIAJIKy 3allPONOHOBAHO BHKOPHCTATH MPUCTPIA IS
MMHEBMATUYHOI Opi€HTaIli] BTYJIOK [3].

3anpornoHoBaHa TEXHOJIOTiA CKiafgaHHs BHYTpimHiX janok [TPBJI puc.l moxe Oytu
OCHOBOIO JJIsSi IPOEKTYBAaHHSI aBTOMAaTUYHOTO CKJIAJAILHOTO OOJIaJHAHHS JIsSi BUTOTOBJICHHS
NPUBO/IHUX JIAHLIIOTIB 3 OPIEHTOBAHUMH BTYJIKAMHU.
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Pucynok 1.
Cxemu nepexo/iiB CKJIaJaHHs BHYTpimHboi JaHku [TPBJI.
1-runTa poropa; 2-BIOBIIOBaY; 3-HIKHS BHYTPILIHS IJIaCTUHA; 4-3TOPTHI BTYJIKH; 5-
POJIMKY; 6-BepXHs BHYTPILLIHSA IJIACTUHA; 7-TpaBepcB 3 T-moi0HUM na3oMm;
8-BHyTpimHs nanka [TPBJI.

Jlirepatypa

1. A.C. 186252 CCCP, MKM® B23 P19/02. YcTpoiicTBO 1jii OpMEHTalMH JeTajiei
tumna BTynok/ A.S. SIacoc .-Ne 968434;3asBin. 24.03.63; omy6s. 16.05.66, bron. Ne 18.-2 c.

2. A.C. 434699 CCCP, MKIT® B23 P19/04. Cnoco6 c6opku/ B.A. Mode, N.1.Keps,
P.K.Kanaunb.-Ne 1788451/25-08; 3assi. 29.05.72; omy6u. 25.04.78, bron. Ne 15.-2 c.

3. A.C. 462694 CCCP, MKI® B23 P19/02. IIHeBMaTH4eCcKOe YCTPOMCTBO s
opueHTHpoBaHus Aetanei npu coopke/ .M. 3ybuenko, C.A. Jyounsk, N.JI. Mokpunukui,
IT. . Kpussbrii-Ne 1858904/25-27; 3asen. 12.12.72; ony6m. 19.05.75, bron. Ne 9.-2 ¢

4. A.C. 968034 CCCP, MKI?* B23 P19/02. ABTomMar cOOpKM BHYTPEHHHX 3BEHBEB
BTYyN04HO-ponnkoBbIX menei/ C.A. Jlyounsk, I1.JI. Kpussrii, A.B. Kynesuu, JI.LU. Kprokos,
.. Knesc, F0.I1. bBormapenko.-Ne 3255931/25-27; 3assin. 27.02.81; omy6sa. 15.09.82, bro.
Ne 34.-18 ¢

5. IL.J. Kpussrii. PaoToCriocoOHOCTh MPUBOIHBIX POJMKOBBIX M BTYJIOUYHBIX IIENEH €
OPUEHTHUPOBAHHBIMU CBapHBIMU BTYJIKAMU: JIUC. ....KaH/J.TeXH.HAyK: 05.02.02/
Tepunononsckuit unuan JIpBoBckoro opaeHa JIeHHHa TMONUTEXHUYECKOTO WHCTUTYTA
uM.Jlenunckoro komcomosna, Teprnonoib, 1990.-252c.
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VI]IK 621.317.08

B.A. Kiuyn, S1.M. JlaBpin, O.JI. Kaiiiuk KaH1. TeXH. HAyK, 10L., T.B. Tepjenbkunii kauu.
TeXH. HAayK, J0l., B.B. IITalmeHyyk KaH/J. TeXH. HAYK, JA0Il.

JIyupKuil HalllOHATLHUNA TEXHIYHUN YHIBEpCUTET, YKpaiHa

ITPO METOJAHU BUSHAYEHHSA MIXKITOBIPOYHOI'O IHTEPBAJIY 3ACOBIB
BUMIPIOBAJILHOI TEXHIKH

V.A. Kichun, Y.M. Lavrin, O.L. Kaidyk Ph.D., Assoc. Prof., T.V. Terletskiy Ph.D.,

Assoc. Prof.

ABOUT THE METHODS OF DETERMINATION OF INTERVAL OF MEASURING
EQUIPMENT

Binnosinno no 3akony Ykpainu “IIpo MeTposoriro Ta METpOJIOriuHy MisuibHICTH” [1]
3acobu BuMiproBaibHOT TexHikKM (3BT), ski 3actocoByroTbes y cdepi Aep:KaBHOTO
perysroBaHHs Ta 3a0e3MeuyoTh €IHICTh BUMipIoBaHb (€B) 10 BBeeHHS B eKCIUTyaTalito ado
Micass TOTOYHOTO PEMOHTY T[OBHHHI TiJAaBaTUCh TIEPBUHHIA TOBIPII, a B MeEpiof
ekcrutyaranii — mnepioguuHiid. IlepionnyHy MOBIpKY NPUHHATO MPOBOAUTH Y NPU3HAYEHI
IHTEpBaJIU Yacy, sKi HA3WBaOTh MDKIOBIpouHUMH iHTepBasiamMu (MIII).

MiXNOBipoYHHI I1HTEpBaJl BCTAHOBIIOIOTH MiAg 4ac BHeceHHA 3B no [lep:kaBHOTO
peecTpy 3aco0iB BUMIPIOBAIbHOT TEXHIKH, B XOJi BUIIPOOYBaHb, 3 METOIO 3aTBEP;KEHHS HOTO
Tuny. BilnmoBiHO 10 YMHHOTO 3aKOHO/IAaBCTBA T4 BUMOT HOPMATUBHUX JIOKYMEHTIB, y cdepi
METPOJIOTIi Ta METPOJIOTIYHOI MISUTBHOCTI MIOJ0 3a0€3MEYeHHS €IHOCTI BUMIPIOBaHb, IS
onHotumHUX 3BT BCTaHOBIEHO €IMHUN MIKIOBIPOYHUU IHTEPBANl HE3aJIEKHO BiJ iX BIKY,
TEPMIHY €KCILTyaTaIlii, MopsAKOBOI0 HOMepa MOBIPKU Ta yMOB €KCIUTyaTallii.

3minn MX, sKi He 3aj1eaTh BiJl IHTEHCUBHOCTI e€KCIUTyaTalii 3aco0y BUMIpIOBaHHS Ta
He OOyMOBJIEHI TpollecaMH WOTrO CTapiHHA [O03BOJSIOTH MPU3HAYATH MIKIIOBIPOYHUI
iHTepBal 3a KaJeHJAapHUM 4YacoM. B iHIIOMY BHIAAKYy, KOJM 3MiHa METPOJOTIYHUX
XapaKTePUCTUK 3aJIeKUTh BiJ I1HTeHCHBHOCTI ekcrutyatanii 3BT, Tobro y Hacmizok
3HOITYBaHHS iX eneMeHTiB, MIII BCTaHOBIIIOIOTH 32 TOKA3HUKOM HAMpaIIOBAHHS.

Hacranus wmetposoriyHoi BinMoBH 3aco0y BuMmiptoBanHs (3B) MoximBo e
BCTAHOBUTH i/l 4ac HOro MeTpOJIOTi4HOI MOBIpKH, 1 AK Hachimok, npuzHadenHs MIII e
BpPaxoBYe€ 3MiHY Mojielli ipeiiy MeTpoJIoTiuHOiI XapakTepucTuku (MX), a TakoX BiJICYyTHHOIO
€ iHdopmaris npo ii craH y Oyab-skuii MOMeHT 4vacy ekcrurtyaryBanHs 3BT. Ilig wac
BCTAHOBJICHHSI MDKITOBIPOYHOT'O 1HTEPBay JOLIUIBHO BUOKPEMUTH TIUIBKUA Ty METPOJIOTIUHY
XapaKTepUCTHKY, fKa 0e3mocepelHb0 BU3HAYAE CTAH METPOJIOTTUHOT CIIPABHOCTI IaHOTO THUITY
3B [2]. 3a yMOBH, KOJIM CTaH METPOJIOTIYHOI CIIPABHOCTI BU3HAYAIOTH 3a JIeKiibkoMa MX, To
BUOWPAIOTh JIMIIE Ti 3 HUX, SAKI MPU3BOIATH JO HAWOUIBIIOTO BiJICOTKY Opaky mij dYac
noBipKHU. Y TexHiuHil nokymeHTanii Ha 3BT, 3a3Bu4aii, BKa3yloTh iHPOPMAIIIIO PO CEPETHE
HaIpaifoBaHHs J0 BiJIMOBH, raMMa-TIPOLICHTHHUM (CepeaHiil) pecypc 1 TepMiH CITyKOu, aie
Takoi iH(opMmarii 1151 KOpekTHOro po3paxyHky MIII € HegOCTaTHBO.

MIiXKIOBIpOYHMIA 1HTEPBAJ MPHHHATO BCTAHOBIIOBATH NUISIXOM MOJCIIOBAHHS 3MiHU
NOKa3HHUKIB TOYHOCTI a00 METPOJIOTiYHOI HaaifHOCTI 3aco0y BHUMIpIOBaHHS Yy dYaci 3a
JIOTIOMOT'OF0 TAaKMX METOIB (MOJCIIOBAHHS MPOIECIB Ipeii(hy METPOJIOTIUHUX XapPAKTEPUCTHK
3BT 3a HOpManbHUM 3aKOHOM PO3MOJTY): METOAH, SIKi 0a3yIOThCS Ha OCHOBI CTATUCTHKHU
BIJIMOB; METO/H, KI 0a3yIOThCS HA OCHOBI €KOHOMIYHOTO KPUTEPiIO; JOBUIbHE MPU3HAYCHHS
nouatkoBoro MIII i3 momanbuM HOTO KOPETYBaHHSM MPOTSATOM yChOTO TEPMIHY CITYKOU
3B.

Bubip meromy BH3Hau€HHS MDKIOBIPOYHOTO IHTEpBANy 3aJ€KUTh SK BiJl BUXITHHX
JIAHUX TIPO HAJIIWHICTh, TaK 1 CTA0IBHICTh 3aCO0y BUMIiproBaHHs [3]. 32 YMOBH KOJIM BiJIOMUM
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€ TOKa3HMK MeTposioriyHoi HamiHocti 3BT, To HaiOUbII HWMOBIpHUM Ta e(PEKTUBHUM
cnocobom npusHaueHHss MIII € MeTos Ha OCHOBI CTaTUCTHKHU BiAMOB. 3 METOI0 OTPUMAaHHS
HaWO1IBII TTOBHOT 1H(OpMaIlii PO METPONOriyHy HaAilHICTh 3B BUKOPHUCTOBYIOTH JIMIIE Ti
MoOJeNi, AKi OMHUCYIOTh 3MiHY y 4Yaci HOro METpOJIOTIYHOI XapaKTEpUCTHKH. 3a JTOTIOMOTOI0
TaKUX MOJIeJiell BU3HAYaI0Th, Mepll 32 BCe, MOMEHT BUXOY MOXUOKHU 3a JOMYCTUMI MEXI, 1110
i no3Bosisie BcraHoBUTH MIIL mis manoro 3BT. OpnHak mpuiymieHHs i OOMEXKEHHs, sKi
BHUCYBAIOTh IT1/1 4ac (hOpPMaIi30BaHOTO OIUCY, Y TaKili MOJei, mapaMeTpiB Ta XapaKTEePUCTHK
nporieciB crapinHsg 3BT npu3Boaars 10 301IbIIEHHS MTOXHOKH PO3PaxXyHKY MIKIIOBIPOYHOTO
iHTepBany. BupimeHHs naHoi mpoOiieMH MOXKIIMBE JIMIIE 33 HASBHOCTI BEJIMKOI KiIBKOCTI
eKCHepUMEHTATBHUX AaHuX Mpo mpouec 3MiHM B 4yaci MX 3BT pisHux tumis (mporec
OTPUMAaHHS TaKMX JIJaHUX HAATO TPYJOMICTKHI Ta BUMAarae 3Ha4HOTO 4acy, Mpo 110 CBIAYUTh
HEe3HAYH1 CTATUCTUYHMX JIaHi PO mporecu cTapiHas 3B pi3HUX TUMIB).

[Ipu3HaueHHsT MDKIOBIPOYHOTO IHTEpPBAIy MIISAXOM E€KOHOMIYHOTO  KPHUTEPItO
BiZIOyBa€ThCSA 3a PaxyHOK BHOOPY TaKOTo IHTEpBaly, 3a SIKHM MiHIMI3yIOTh BUTpATH, SIKi
noB’si3aHl 13 ekcrutyararito 3BT Ta BpaxoBaHO MOXJIMBI HACHIAKUA y pa3i BHKOPHCTAHHS
METPOJIOTIYHOHECIIPABHOTO 3ac00y BUMIipIOBaHHs. Buximuumu nanumu it BusHauenHs MIII
3a JJaHUM KPHUTEpIEM BHUCTYNAIOTh MOKA3HUKU BApTOCTI MPOBEJACHHS IMOBIPKU Ta PEMOHTY
3BT; Butparu, siki 1moB’s3aHi i3 BUIy4eHHAM 3B i3 ekcruryaranii, a TakoX Ti BUTpATH, SKi
3 SIBUJIMCh BHACJIZOK BUKOpUCTaHHS MeTposioridHoHecnpaBHoro 3BT. CkiamgHicTh mia 4yac
3aCTOCYBaHHA JAHOTO METOJy IIOJIATae JIMIIE y TOMY, IO BUTpPATH, sSKi IOB’s3aHI 13
BUKOPUCTAHHSM MeTpoJsoriyHo-HecnpaBHoro 3BT, sk mpaBuio, HEBiJioMi, y MOPIBHSIHHI 13
BUTpaTaMH Ha HOTO PEMOHT Ta MOBIPKY, AKi BU3HAYAIOTh 3 HOPMAaTUBHHUX TOKyMeHTIB. Lle, y
CBOIO 4epry, MpPU3BOJIUTH JO 3aCTOCYBaHHS HaOJNMKEHUX MOJeNel, sKi ONHUCYIOTh
excrutyaraniiini Butpatu 3BT i3 mpUXOBaHUMH METPOJIOTIYHMMHU BiIMOBAMH Y BHIJISII
dbyakuiin BTpaT (misi Bu3HaueHHs MIII 3a ekOHOMIYHMM KpuUTEpieEM, Ha MPaKTHII,
BUKOPHUCTOBYIOTH [4] Ta [5]). HaiibinbIn yHIBepCaIbHUM € METO/]I, B OCHOBY SIKOT'O IOKJIAJCHO
noBinbHe mpu3HadeHHss MIII 3 #ioro momanemum koperyBanHsM. [leprmuit MiKnoBipouyHUN
iHTEpBaJl BUOMPAIOTH BIAMOBITHO 10 PEKOMEHAAII 3 HOpPMATHBHUX JOKYMEHTIB JIEP>KaBHUX 1
BIJOMUYUX METPOJIOTTYHUX CIYXkO, a BUXITHUMHU TaHUMU JUIsl HOTO MOJAbIIOT0 KOPEeryBaHHS
€ pe3yJibTaTH MOBIPKH BEJIMKOTO 4Kcia onHoTMnHHX 3B. 3ayBaxkumo, mo cepern 3aco0iB
BUMIPIOBAHHSA, JUIsl SIKUX BCTAHOBJIEHO €IUHUN MIKIOBIPOYHUN IHTEpBaJ, 3HAXOAATHCA SIK
BUCOKOCTaOUIbHI, TaK 1 HU3bKOCTAOLIbHI 3aCO0M BUMIPIOBAJILHOI TEXHIKH, aje 10 HUX YCIX, Yy
MeXax OJHOTO THUITy, BUCYBAaIOTh OJHAKOBI BUMOTH. BcTaHOBIEHHS HEOOIPYHTOBAHO MaJloro
MIII nns 3BT i3 cTabinbHOHU3BKOIO TOXUOKOIO MPU3BOIUTE J0 3aliBUX BUTPAT, SIKi OB’ sI3aH1
13 METPOJIOTIYHOK TMPOIEAYPOI0 TOBIPKHU, a BCTAHOBJICHHS HEOOTPYHTOBAHO BEIIMKOTO
MDKITOBIPOYHOTO 1HTEpBally i HH3bKocTaOuibHuX 3BT — n0 30UibIIeHHS BUTpaT Bif
BUKOPUCTAHHS METPOJIOTYHO-HECTIPAaBHUX 3aC001B BUMipIOBAHHSI.

Jlitepatypa

1. IIpo metposorito Ta METPOJIOTiUHY AisUTBHICTH : 3akoH Ykpainu Big 05 ueps. 2014 p.
Nel1314-VII URL: https://zakon.rada.gov.ua/laws/show/1314-18#Text (mata 3BepHeHHs: 11.11.2020
p.)-

2. @remoB 10.0., SxoBnee M.IO. BwusHadeHHS MiIKMIOBIpOYHHX IHTEpBaJIiB 3aco0iB
BUMIipIOBaIbHOI TexHiku. Cuctemu 00poOku indopmaii. 2008. Ne 5(72). C. 128-130.

3. BacimeBcbkuit O.M. Meroguka BHU3HAYCHHS MIXKIIOBIPOYHOTO iHTEpBaIy 3ac00iB
BUMIpIOBaHHS Ha OCHOBI KOHILEMLil HeBU3HAUeHOCTI. TexHiuHa enexTpoaunamika. 2014. Ne6. C. 81-
88.

4. JICTY 6044:2008. Metposnoris. MiXKIOBIpOYHHIA iHTEpBaJ 3aC00iB BUMIPIOBAIBHOT TEXHIKH.
[2008-12-26]. Kuis. 2009. 6 ¢. (OCHOBHI ITOJI0KEHHS 1 BUMOTH 10 YCTAHOBJICHHS).

5. PMI 74-2004. Metonsl onpeneneHusi MeXIIOBEPOYHBIX U MEKKaTHOPOBOYHBIX HHTEPBAIOB
cpencts m3meperus. [2005-03-01]. Mocksa. 2006. 21 c.
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YK 669.539
B.I1. Kapa6in, A.B. Onekcrok
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH YHIBepcuTeT iMeHi IBana [lymtos, Ykpaina

orjasaa MAIIUH AJI1 MYJIbYYBAHHSA CIJIbCBKOI'OCIIOJAPCBKHUX
KYJbTYP

V.P. Karabin, A.V. Oleksiuk
INSPECTION OF MACHINES FOR MULCHING OF AGRICULTURAL CROPS

3 pPO3BUTKOM TEXHOJIOTI MiHIMaJIBHOTO OOpOOITKY TIPYHTY, a TaKOX 3 METOIO
NOAPiOHEHHS 3aJMILIKIB PI3HUX CLIBCHKOTOCHOJAPCHKUX KYJIBTYp, B MPOBIIHUX arpapHUX
rOCIO/IapCTBaX BCE YACTIIIE€ 3aCTOCOBYIOTH CIELiajibHI MPHUCTPOi JJsi MYJIb4yBaHHSA —
myibuyBadi. Tak, mamuHa 1 myiapuyBanHa RC12 Bumyckaerscst dpipmoro RHINO i
npu3HaueHa JJisd MOJAPIOHEHHS POCIMHHHUX 3ajJMIIKIB KYKYpyA3H, COHSIIHMKY Ta
CTeOIOBUX KOJIOCOBUX 3€PHOBUX 1 OJMIHHUX KYIBTYP.

Henonikom mynpuyBada RCI12 € BimcytHicTh yHidikamii HaBicku. ToOTO, Taka
MallliHa MOXXE arperaTyBaTHCh TUIBKH 3 3aKOPAOHHHUMH TPAKTOPAaMHU 3 IOTYXKHICTIO
neurysa oinpmre 200 x.c.

Marmuna ans mynbuyBanas UMC-2,8, Burotosnsietbes BAT «ArponpomTexHikay,
MpU3HaueHa I 30MpaHHsS THMYKH IyKPOBHX OYpSKiB, MOAPIOHEHHS Ta PO3KUIAHHS ii 10
HOJII0, MOAPIOHEHHS MOXMBHUX 3aJUILIKIB 1 PIBHOMIPHOTO PO3MOALTY MOAPIOHEHOI MacH
1o nmoBepxHi mojsi. HemomikoM 11i€i MammHM € 1i HU3bKa poOoYa MIBHJKICTh, BHACIIIOK
YOro Ma€MO HE3HAYHY BEJTMYMHY MPOAYKTUBHOCTI.

MynbuyBay NK 4801 mpusHayeHWil 11si BUKOHAHHS THUX caMuX (YHKINH, 110 1
nornepeaHi MamuHU. JlaHa MammHa Mae OuUTbLIy IIMPUHY 3aXBaTy, Yy 3B’S3Ky 3 UMM B
MPUBOAI Bajia KPYTHUHM MOMEHT TEpelaeThbcsi Ha oOuaBa KiHIl poOouoro Bama. Hapicka
1i€1 MalllMHU Ma€ yHIBEpPCaJIbHY KOHCTPYKLIIO.

OCHOBHMM HEIOJIKOM TMpEJCTaBICHOI MAIIMHU € BIJACYTHICTh MPHYIITHOTO
IPUCTPOIO JJISI TPAHCIIOPTHOTO TMOJIOKEHHS, a TaKOX HEHAMiMHI 3aXUCHI IJIACTUHH, SKi
JTy’Ke IIBUJIKO BUXOJATH 3 JIaJy.

Ocob6muBocti Mamuau i MmynbuyBanHs BNG 270 ¢ipmu KUHN nonsraiots B
TOMY, IO TPHUBIJ POTOpa 3AIMCHIOEThCS HAa OOWABA KIHIII Bajga, a HOXI Ha pPOTOpPi
3aKpiIUIeH] MIapHIPHO.

TexHiYHa XapaKTepUCTUKA MPOaHATI30BaHUX MYJIbUyBadiB HaBeJICHA B TAOJIUIII.

KopoTka TexHiuHa XapakTepuCTUKa MAIIMH JJIsl MyJIbYyBaHHS

[Toka3zHuku Maivna aJist MyJib4yBaHHS
RCI12 NMC-2,8 | NK 4801 | BNG 270
PaGoua mupuHa 3axBaty, M 3,66 2,8 4,95 2,6
Paboua mBHAKICTE, KM/TOJ 10...12 6,5...9 10...12 10...12
HeoOximHa MOTYXHICT TpakTopa, 90 70 140 63
K.C.
Maca, kr 1730 1320 2667 1010
Ha ocHOBI aHamizy IiCHYIOYHMX TII€pelOBHX IPOrPECHBHHX TEXHOJIOTIH Ta

JOCIIJKCHHsI KOHCTPYKIIIHA iICHYIOUMX MAIllUH I MYJIbUYBaHHS CLIbCBKOTOCIIONAPChKUX
KYJIBTYP BCTaHOBJICHO, III0 Ha JIaHWH Yac ICHYE IMUPOKA rama MYJIbuyBadiB, ajie KOKHA 3
MallliH Ma€ CBOI HEJOJIIKH, BiJ3HAYEHI paHilie. 3 METOI YCYHEHHs BUSBJICHUX HEIIONIKIB
HEOOXiTHO pO3pOOMTH HOBY KOHCTPYKTHUBHY CXEMY HaBICHOIO MPHCTPOIO  JUIS
MYJIBUYBaHHSI, JJII TOJAPIOHEHHS POCIMHHUX PEIITOK OUIBIIOCTI CUTBCHKOTOCIIONAPCHKUX

KYJBTYP.
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YK 621.8
B.M. Kapertin
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

EKCINEPUMEHTAJIBHI JIOCJIJ[)KEHHA IHEPIIMHOT O
JUPEPEHIIAJIBHOT'O TPAHC®OPMATOPA MOMEHTY

V.M. Karetin
EXPERIMENTAL STUDIES OF THE INERTIAL
DIFFERENTIAL TORQUE TRANSFORMER

VY 3araibHOMY acleKTi MEeTOI pealizalii eKCHepUMEHTAIbHUX JIOCHIKEHb €
BCTAHOBJICHHS aJIcKBAaTHOCTI (BIJMOBIIHOCTI) TEOPETHUYHHUX MOJEIEH, sIKi Oys0 po3po0JeHO
migi 4Yac TPOBEACHHS AHAIITUYHHUX  JOCHIPKEHb Ipolecy poOOTH  iHEepUiHOTro
nudepennianbHoro Tpanchopmaropa momeHty (IJITM).

Peanizanito ekcrepuMEHTATbHUX JOCIIPKEHb TEXHOJOTIYHUX MOKa3HHUKIB po0OoTH
[JITM s3pificHIOBaJIM Ha OCHOBI 3arajlbHOBIJIOMHX HAyKOBHUX METOJIB IMOOYJIOBH Ta
IPOBE/ICHHS €KCIEPUMEHTIB LUIIXOM 3aCTOCYBAaHHS 3arajibHOI CTPYKTYPHOI CXeMH (Mojedi)
EKCIIEPUMEHTY, SIKY PO3POOJICHO 3TiIHO 3 BiIOMUMHU TOJIOKEHHSIMHU «IOPHOI CKPHHI».
CrpyKTypHY cXeMy peaiizallii eKClIepIMEHTIB HaBeIeHO Ha puc. 1.

= YacroTa S
§ Ly obepranms \5//=\\F> _ E | TexHosoriuni

5 OB’€EKT % E NMOKA3HUKH:

E IOC/IIAMKEHHSA 5 % - BUXIZHWH KPyTHHI

% R I;If;;gi?g u N 7 R E <«— Moment M, Hy;

Pucynok 1. CTpykTypHa cxema NnpoBeJIeHHS €KCIICPUMEHTIB

Jlis mpoBeZieHHSI €KCIIEpUMEHTAIbHUX JOCHIPKeHb 3 BU3HAYEHHS (PYHKIIOHAIBHOI
3aJIeKHOCTI 3MIHM KPYTHOTO MOMEHTY Ha BHXigHOMY Baiy I[JITM BUKOpMCTaHO MaKeTHHI
3pa3ok J1abopaToOpHOI YCTaHOBKH, sKa CKJajajgacsi 3 paMH, Ha SKii BCTaHOBJIEHO
€JIEKTPOABHUIYH, 3’€AHaHui 3 BXigHUM BasoMm [/ITM, kepyoouoro MyJIbTHCHCTEMHOTO
npuctporo Altivar 71 Ta mporpamHOTO 3a0€3MEYeHHs], 10 J03BOJIUIO TUIABHO 3MIiHIOBATH
gacToTy o0epranHs BximHoro Bana [JITM B mexax Big 280 no 1400 06/xB. [Ipu ipomy Oyio
peanizoBaHo TIaHOBaHMI GaKTOpHMI ekcriepuMeHT THITy IIDE 32,

PesynbraTi KOayBaHHS 3MIHHUX BXiIHUX (DaKTOpiB, BEpPXHIH, CEpelHiil 1 HIKHIN piBEHb
BapilOBaHHs KOXKHOTO (DaKkTOpa Ta iHTEepBaj MOro BapirOBaHHS i Yac JOCIIHKEHHS KPYTHOTO

momenty M, naseneno y Taom. 1.

Tabmuns 1
Pesynbrat KogyBaHHs (pakTOpiB Ta piBHI IX BapitOBaHHS
[aTepBan PiBH1 BapitoBaHHS,
®dakTopu . . .
BapirOBaHHS HaTYpaJbHI/KOJIOBaHi
Yacrora obepTanHs 1y, 00/XB 560 280/-1 840/0 1400/+1
[lepenaToune BiTHOIICHHS iZ M 1,05 1,1/-1 2,15/0 3,2/+1
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[Ticns o00poOKM OTpPUMAaHHMX pPE3YNbTATIB EKCIEPUMEHTAIBHUX JOCHIKEHb 3
BUKOPUCTaHHSAM TPUKIagHOI mporpamu Statistica 10 Oynu  po3poOieHi emmipuyHi
MaTeMaTh4yHi Mojeli (piBHSHHS perpecii), ki XapakTepu3ylTh (QYHKIIOHAJIBHY 3MIiHY

kpyTHOro Mmomenty M), na Buxinnomy Bany IITM sk dyukuis M, ; = f1,(ny,i, ):

- 6e3 3MmiH HanpsMKy oOepTaHHs BxinHoro Baya [JITM (6e3 peBepca) Ta 3acTocyBaHHS
NpOMiKHOI KOMOiHaLi IecTepeHsb (Mapa3uTKN)

M, s =036+05n, +0,02, +317-10" n,i_ —0,03n3; (1)

- 31 3MIHOIO HanpsAMKY oOepTanHs BXxinHoro Bana [JI[TM (3 peBepcom) Ta
3aCTOCYBaHHSI POMIXKHOT KOMOiHaIlii IIecTepeHb (Mapa3uTKy)

M, , =006+145n, +002i, +31-10nyi. —0,19n5 +318-10%:7. )
3rigHo 3 piBHsSHHAM perpecii (1) 1 (2) modyaoBaHO MOBEPXHIO BIATYKY Ta IBOMIPHHI
nepepis nosepxHi Binryky sx pynkuis M, 5 = fis(ny;i;) Ta M, , = for(ny;i. ), axi
HaBEJEHO Ha puc. 2 Ta puc. 3.

- 35 1400
<35
<30

30 [1<25 1120
25 o <20

20 }ﬁg; m< 15

15 SAQ\I< 10 g4
10

5
1400

1120 560

16 2,0 280
12 10 12 14 16 18 20 22 24 26 28 30 32

Pucynox 2. [loBepxHs BiATyKy Ta i1 ABOMIpHHI 1epepi3 3MiHU KPYyTHOTO MOMEHTY
sk dynkuin M, 5 = fo(ny:1;)

280

1,2 1,6 2,0 2,4 2,8 3,2
Pucynox 3. [loBepxHs BiATyKy Ta i ABOMIpHHI 1epepi3 3MiHU KPYyTHOTO MOMEHTY

AK q)yHKHiﬂMn.p =fu(nyiz)
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YK 624.1
B.I1. KeiiBan, ML.I. 'yab
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

3AKJIAJAHAHHA CYMIKHUX ®YHIAAMEHTIB TIPOMUCJIOBUX BY IIBEJIb

V.P Keivan, M.I. Hud
ESTABLISHMENT OF RELATED FOUNDATIONS OF INDUSTRIAL BUILDINGS

CyuacHi yMOBM OYHIBHHITBA JUKTYIOTb HOBI TOPSJIKHA 3BEAEHHS MPOMHCIOBHUX
OyniBenb. 30KpeMa, HasBHICTH iH(MpacTpykTypu, 3BemeHoi 3a dvaciB CPCP 3ymosiroe
3BeJIeHHs] BUPOOHUYMX Oy/iBeNb HAa TEpPUTOpIi iICHYIOUMX 3aBOAiB Ta (pabpuk. Taki yMOBH €
JIOBOJII CKJIAJIHUMHM Il  (YHJAAMEHTIB TPOMHCIOBUX Oy/iBelb, 3 ONNISAY Ha 3Ha4HI
HaBaHTAXXCHHS Ta OJIM3bKe PO3TAIIYBaHHS ICHYIOUNX Oy/IiBElb.

Po3pobka npoekTiB GpyHIamMeHTIB Oy/1iBeNIb, pO3TAIOBAHUX B OE3MOCEpE/THIN OMM3BKOCTI BT
ICHYIOUMX CIIOpYJ, BKIIIOYAE B ce0e PO3PaxyHOK OCHOB SIK TIPOSKTOBAHOI OyiBII, TaK 1 iCHYIHOUHX
CIIOPY/IL.

OCHOBHUII acTieKT 3BeIeHHS MOMIOHUX (DYHJAMEHTIB MOB'I3aHUI 3 OCOOIMBOCTAMU X
pob6oTu: Tpu 30UIBIICHHI HAaBAaHTAXKECHHS Ha (yHIaMEHT, Oyje OiibIle CTUCKAHHS IPYHTY 1
npocinanasa. Came Tomy, Ha mepion OyaiBHHUITBA MK (yHIAMEHTaMHU CYCIIHIX Oy/iBenb
OpTraHi30BYETHCS PO3PHUB (TEXHOJOTIUYHUN CTUK). 3a3BUYaid, PO3PHUB BJIAIITOBYIOTh Y BUTJISIII
3a30py B 20 - 40 cM, B IKOMY PO3TalIOBYIOTHCS BHITYCKH apMaTypu. 3al€KHO Bil XapakTepy
nepeMillieHs moonmu3y JedopmartiiftHoro 1mBa, TAIMY (QyHIaMEHTY 1 KOHCTPYKIT OYmiBIII MOXYTh
3aCTOCOBYBATUCS TaKi CIOCOOM BIAINTYBAaHHS J1e(hOPMAIIHOIO MIBa: MOIBOEHHS TOPLEBUX CTIH;
MOJBOEHHS KOJOH 1 0Oanok (B KapKaCHUX KOHCTPYKINiSX); TOJBOEHHS MPOTOHIB - TIPH
OJTHOCTOPOHHBOMY PYXOMOMY X OONHUpaHHI; METOJ] «BKJIAZCHOTO IPOJIbOTY; OJHOCTOPOHHE
a00 JIBOCTOPOHHE BUHECEHHS KOHCTPYKIIH MOKpUTTA. [lo 3aBeprieHHIO OyIiBHUIITBA 000X
OyaiBenb, Ko (GyHAAMEHTH MPOCIAYTh, 3a30p 3alOBHIOIOTH OCTOHOM. SIKIIO apMatrypy 3i
CTIH BUIIYCTUTH B3K€ HEMOKJIHMBO, TO 3a30p MEPEKPUBAIOTH apMOIOSICOM Ha PiBHI BEPXHHOTO
nepekpurTsa. Takuil MpUiioM J103BOJISIE YHUKHYTH PO3KPUTTS CTHKY. TakoX Ba)IJIMBO, 1100
byHIaMEHTH CYMDKHHMX CIOPYA BIJIHOCHJIWCH JI0 OJHOTO THUILY 3a TJIMOMHOIO 3aKJIaJeHHS
(rmuOOKOTO UM MINKOTro 3akiagaHHs). Bubip onTUManbHOTO croco0y BUKOHAHHS POOIT IO
BJIAIITYBaHHIO (YHIAMEHTIB, a TAKOX J00pe OOrpyHTOBAaHE MPOEKTHE PIIICHHS BU3HAYAIOTh
ycmimHy po6oTy ocHOB i pyHaamenTiB. Crioci® po3poOKH KOTIOBaHY TOBHHEH BUOUPATHCS 3
ypaxyBaHHSIM 3arjuOJICHHS KOTJIOBAaHY IO BIIHOIIEHHIO JI0 ICHYIOUUX (DYHIAMEHTIB, pO3MIpy
3aXBaTOK, PiBHS IMiJI3EMHUX BOJI, BUY 1 CTaHy I'PYHTIB, MIOPH POKY Ta iHmMUX ¢aktopis. [Ipu
BUKOHAHHI pOOIT TMHAMIYHHIA BIIJIMB HA OCHOBY 1 (PyHIaMEHTH iCHYIOUUX Oy/iBeNIb MOBHHEH
OyTH HE3HAYHWM, TOMY B MeXaxX CMYTH, IO NPUMHKAE Oe3MocepeHbo a0 OyaiBeb,
PEKOMEH/IYEThCS BUKOPUCTOBYBATH E€KCKAaBaTOPH 3 MAaJOI0 €MHICTIO KoBma. 3alyaoBa
CYMIKHUX JUISTHOK 3 ICHYIOUMMH CIOpYAaMH, TIOBUHHA OyTH 00’ €KTOM OCOOJIMBOI yBaru IJist
CIIy’k0 excruryaTariii. ¥ mepioJl BUKOHaHHS poOiT 1o po3poOIli KOTIOBaHy, 3BEJICHHI Ha3eMHO1
YaCTHHU, BBEJICHHI B EKCIUTyaTallil0 HOBHX CIOPYJ Ta IMiJ 4Yac iX eKcIuryaTalii HeoOXiaHO
BECTH PETyJIsipHE 00CTEKEHHS ICHYIOUMX KOHCTPYKLIH.

Jliteparypa

1. dstuok O.M. OcoOnMBOCTI 3aKiIafaHHs CyMDKHUX (YHZaMEHTIB cakpalbHHUX OyniBenb /
O.M. [suok, M.I. T'yae // AxTyaibHi 3a7a4i CydacHUX TEXHOJIOTIH: MiKHap. HAYKOBO-TEXH. KOH(Q.
MOJIOJINX YVICHHX Ta CTyAeHTIB, 2014: Te3u momnoBinei. - TepHorminb, 2014, — C. 46-49.

2. IrnatbeBa B. IlocuneHHs Hecydnx KOHCTPYKUiH (iOpoapMOBaHHMH CHCTEMaMH Ta
crasieBUMU KoHCTpyKuismu / B. IrHatbeBa // Martepianun XI naykoBoi koHdepenmii THTVY im. L
[yntos, 16-17 tpaBus 2019 p. - Tepromnins, 2019. - C. 102-104.

77



Mamepianu IX Midcnapoonol HayKoeo-mexHiyHol KOHpEPEHYii MOIOOUX VHEHUX M CHIYOEHINIE.
Axmyanori 3a0a4i cyyacrux mexronozii — Tepronine 25-26 mucmonada 2020.

YK 699.86
J.I. Kisn, I'.'M. Kpamap, kana. TexH. HayK, 1011.
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

BUKOPUCTAHHSA TEILIOIZOJIANIMHUX MATEPIAJIIB Y BY IIBHUIITBI

D.I. Kiian, H.M. Kramar, Ph.D., Assoc. Prof.
USE OF THERMAL INSULATION MATERIALS IN BUILDING

VY 3B’A3Ky 3 peryisipHUM 3/I0POKYaHHSIM €HEProHOCI{B BCE BAXUIMBILIIMM MUTAHHSM €
BUOIp MaTepiany yTeIulroBaua 3 ypaxyBaHHSIM BIUIMBY €KCIUTyaTallliHUX (haKTOpiB, 30KpemMa
BoJiord. ByniBini mpoMMCIOBOro i IUBUIBHOTO OYIIBHUITBA EKCIUIYaTYIOTHCSI B yMOBax
NEepiOMYHOTO BIUIMBY BOJHW, TOMY BXKJIMBUM 3aBIaHHSAM € BHOIp yTerunoBaya, Mo
3a0e3nedyBaTiMe BUKOHAHHS CaHITAPHO-TITIEHIYHHUX Ta OyIiBEIbHUX HOPM MPOTATOM YChOTO
TEPMIHY €KCILTyaTarlii TEerI0i30JIAIIHHOTO mapy.

BukopucranHs cydyacHMX TEIJIOI3OJALIWHUX MarepialiB JO3BOJsIE HE JIMIIE
3a0€3MeYNTH JTOBrOBIYHICTh 1 KOM(OPT OyAiBii y Mporleci ekcruryaTalli, ajie i 3MEHIIUTH
BUTpATH Ha eHeproHocii. Haitbinpi nomupenumu B YKpaiHi MaTepiaiaMu JJIs TeTI0130IIsii
€ BUpOOU Ha OCHOBI:

- MiHepalbHOI BaTH;

- TIHOMOJIICTUPOITY;

- CIIHEHUX OCTOHIB;

- TepIiTy.

TemnoizonsmiiiHi MaTepiaiu BKIAJAI0Th HA 30BHINIHI TOBEpXHI OyaiBenb, IO
KOHTaKTYIOTh 13 HAaBKOJIMIIHIM CEpeAOBHINEM. BUHATKOM € TiNbKKM OYMiBI, IO MalTh
apXiTeKTYpHY IIHHICTb, J€ JOMYCKAEThCS PO3MIIEHHS yTEIUIIoBaya BCEpeauHl OymiBii Juis
30epeKeHHsI 30BHIMIHBOTO OQopMIIeHHS. Teruioi3osmii misaraoTh BepTUKAIbHI (CTIHU 1
(dbyHIaMEHTH) Ta TOPU3OHTANIBHI (I11JIOTH, TOPHUILIHE TIEPEKPUTTSI, 1ax) eIEMEHTH OYIiBIi.

[Ipu BUOOpI TEIIIOIZOMAIIHHOTO MaTepiay HEOOXiITHO BpaxoBYBaTH HE JIMIIE
BOJIOTICTh HABKOJIMIIHBOTO CEPEJOBHINA, a W BOrHecTiiikicTh. Tak, BUPOOM Ha OCHOBI
MiHEpaJIbHOI BaTH BTPA4YarOTh CBOI TEIJI03aXMCHI BJIACTMBOCTI MpPH HE3HAYHIN KUIBKOCTI
BOJIOTH, OJHAK MAarOTh BiJIHOCHO BHCOKI IOKa3HMKHM BOTHECTiiiKocTi. BupoOu Ha OCHOBI
MIHOMOJIICTUPOITY, HaBNAKH, XapaKTEPU3YIOThCSA HU3BKUM PIBHEM BOTHECTIHKOCTI, ajie MpHu
LOMY Kpaiie 30epiraloTh TEIUI03aXUCHI BIACTUBOCTI P MOTPAIUISHHI BOJIOTH.

Crineni 6eToHM Ta BUPOOM 3 MEPJITy BOJIOAIIOTH JEIIO TiPIIMMH, Y TOPIBHSHHI 3
MiHEpAIBHOIO BATOIO Ta MIHOMOIICTUPOJIOM TEIIO3aXUCHUMHU BIIACTUBOCTSIMH, OJTHAK MAalOTh
BUIII MTOKa3HUKAMH BOTHECTIMKOCTI Ta JoOpe 30epiraioTh TEMI03aXMCHI BIACTUBOCTI MpHU
3BOJIOXKEHHI.

BUKOpHUCTOBYIOTH pi3HI TEXHOJIOTIYHI CIIOCOOM ~ HAHECEHHS TEeII0i30MIALiHHIX
MaTepiaiiB Ha CTIHU:

- KpiIUIeHHs 3 BUKOPHCTAHHIM CUCTEMHU BEHTHIILOBAHUX (hacalis;

- KpIIJICHHS 32 JIONOMOTOI0 KJICUIIEMEHTIB;

- HAHECEHHS YTEIUTIOBAYiB IUISIXOM PO3MUJICHHS.

[Ticns HaHeCEeHHS TEeIIOI30MIAIIMHNX MaTepialliB Ha CTiHU iX 3a0apBIIOIOTH Yy Oyab-
SIKMH KOJIIp BIAMIOBIHO 10 BUMOT 3aMOBHUKA.

SkicCHO HaHECEH1 Ha TOBEPXHIO TEIUIOI30JIAIIIHI MaTepialid BUKIIOUYAIOTh MOKIIUBICTh
pOMEep3aHHs, CTBOPIOIOTH CIIPHUATIMBUIA TEMIEpaTypHO-BOJOTICHUN PEXUM y NMPHUMIIIEHHI,
3armo0iraroTh YTBOPEHHIO rpuOKa, (OopMyBaHHIO IBLJII Ta BUPIIIYIOTh POOIEMY KOMIUIEKCHOT
TEIUIO130JIS1Ii1 OYiBIIi.
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AHAJII3 CITIOCOBIB NIIBUINEHHA EHEPTTOE®EKTUBHOCTI
OYHIAMEHTY

V.0. Kontsevych, A.P. Sorochak, Ph.D., Assoc. Prof.
ANALYSIS OF WAYS TO INCREASE THE ENERGY EFFICIENCY OF THE
FOUNDATION

3a CTaTHUCTHKOIO CTIOKWBAHHS CHEPTCTHYHUX PECYpPCiB MOXHA TIOIIJTUTH HAa TPU BEJIHMKI TPYTIH:
POMUCIIOBICTh (10 28%), Tpancnopt (o0 32%) Ta >xuminoBuii cexrop (monan 40%). [1]. XKurnoso-
UBiIbHE OYyAIBHUITBO B YKpaiHi 32 OCTaHHI POKH Ma€ MO3UTHUBHY TEHACHIIIO PO3BUTKY 1 BXOAMUTH Y
I ATIPKY HAMBKJIMBIMIAX Tally3ed eKOHOMIKA YKpaiHu. 3aBASKHA 3MiHAM TEXHOJIOTIH y OyiBHHUIITBI
CTBOPIOETHCSI MOXIIMBICTD UIsI 3BEACHHS Ta PEKOHCTPYKLil OyAMHKIB 32 €HEpProomagHuMHU
TEXHOJIOTISIMA BiJITIOBITHO JI0 E€KOJIOTIYHUX BUMOT. ba3oBuil mpuHOMI OyAiBHHIITBA CYYacHOTO
eHeproe()eKTUBHOTO OYAMHKY — AOTPUMAaHHS OE3MepepBHOrO TEIIOBOTO KOHTYypa 0e3 YTBOPEHHS
MiCTKIB xoJony. lle mo3Bojisie 3BeCTH 10 MIHIMyMy TEILIOBTPATH 4depe3 OyIb-sSKi OropOKyBaIbHI
KOHCTpYKUii Oyxiemi. [Ipu npomy uepes GpyHIaMeHT i HOKOIb OyAMHKY MOxke BTpadatucs ao 20-25 %
temna [1]. Tomy yrerieHHs QyHIAMEHTY HE MEHII BaKJIMBE, HIXK YTEIUICHHS CTiH. SIKIO 3BOAUTH
(yHIaMEHT 3a 3acTapiIMMH METOJMKaMH 0e3 yTEIUICHHs, Yepe3 HhOTo B IPYHT OyJie WTH Teruio, 1o
NpU3BEC 10 3pOCTAaHHS €HEPrOCIOKUBAHHS 1 301/IbIIEHHS BUTPAT Ha ONaJieHHA. TOoMy JUIS Mig3eMHOI
1 30BHIIIHBOI YacTHH (QYHIAMEHTY 1 LIOKOJIO OYAMHKY 3aCTOCOBYIOTH JIOJATKOBY TEIJIOi30JIALIIO.
Marepian mna  yremieHHS (yHIAMEHTY TIOBHHEH WIAXOOWTH MJIsI TPUBAJIOi eKCIDTyaramii B
HECTIPUSATIIMBUX yMOBax. BiH Mae BUTpUMYyBaTH TWiJBUINEHI HABaHTAXXCHHS BiJl TUCKY IPYHTY,
MIOBTOPEHHSI CE30HHMX LUKIIB BiATaBaHHS 1 3aMOPOXKYBAaHHS IPYHTY 1 HETaTUBHUH BIUIMB IPYHTOBHX
BoA. OnvH 13 Kpamux TEIUIOI30JIAIIMHAX MaTepialiB, SKAH 3AaTHUA MPAIIOBATH y BOJOTHUX YMOBax
mig 3emiieto 0e3 3MIHHM CBOIX BJIACTHBOCTEH, — II€ €KCTPYAOBAaHWUH IIHOMOJICTHPOI. 3a paxyHOK
HU3BKOI TETUTOPOBITHOCTI, BUCOKOI MIITHOCTI HA CTHCK 1 MiHIMaJIBHOTO BOJIOTIOTJIMHAHHS BiH 30epirae
CBOI eKCITTyaTalliifHi XapaKTepUCTUKH TpuBaIHA 9ac (10 50 pokiB). EKCTpynoBaHMiA TiHOTIOMICTHPOI
CTIWKHMI 10 0ararboX XIMIYHHX CITOJIYK 1 HE MiJUIA€ThCA IIKIATHBOMY BIUIMBY arpeCHBHHUX PEUOBHH,
SIKI MOXKYTh MICTHTHUCS B IPYHTI (Hampukiafa, coii i ayru). Takoxk BiH 0i0JOTiYHO HEUTpanbHUH, HE
rHue 1 He wricHsABie. CTiHM QyHOAMEHTY — 1ie BiJTHOCHO HEBEJHMKI KOHCTPYKTHBHI €JI€MEHTH OyIUHKY
Bucororo 50-150 cm. B eHeproedekTHBHUX OyIMHKaX BOHH MOXYTh OyTH JIBO- 1 TPHIIAPOBHUMHU.
Haiikpame yrermoBatd GyHIaMEHTHI CTIHKM Ha THMOWHY | M HWX4Ye piBHS 3eMJyli, TOOTO HIDKYE
IMOWHYU TpoMep3aHHs IPYHTY. OyHAAMEHT TEIT0i30II0I0Th 30BHI, OCKIIBKH HEOOXiTHO 3’€IHYBaTH
yTemaoBad (yHIAMEHTY 3 yTCIUIIOBaueM CTiH, 1HaKIle BHHHKAE MICTOK Xonoay. Hecydi crinu
(dhyHIaMeHTy HaWyacTtimie poONATh i3 OeTOHHHUX a00 IMYCTOTUIMX 3aCHUIHUX OJIOKIB, a TaKOX 13
cyuinpHOi 1ernu abo MoHomiTHOro OeroHy. (DyHOamMeHT mepen YTEIUIEHHSIM TiApOi30MIOI0Th.
ToBUIMHY yTemoBaua BWU3HAYAIOTh TEIJIOTEXHIYHUM PO3PaXyHKOM. 3a HAsSBHOCTI MiABalmy Taka
TOBIIMHA Ja€ 3MOTY IIUIMM piK MIATPUMYBATH B TNpuMimeHHi Temmneparypy 5-10 °C, a Takox
3amo0irTH YTBOPEHHIO KOHJICHCATy Ha BHYTPILIHIX MOBepXHAX BHITKy. o cTiH ¢yHOaMeHTy
MiHOMOJICTUPONT KPIIUIATh, HANPHUKIAJ, 32 JIOMOMOTOI0 KIEHKOi OiTyMHO-IONIMEPHOI MAacCTUKH.
JlomaTKkoBO yTeruIroBa4 MOJKHA HIYMM HeE 3aXHIIATH, 1 BiIpa3y BUKOHYBATH 3BOPOTHY 3aCUIIKY IPYHTY.

Jliteparypa

1. OminroBaHHS €(PEKTUBHOCTI E€HEPrOCIIOKMBAHHSI y JKATIOBUX OYyMIBIAX (HA TMPUKIAIL
JIsBiBChKOI 00macti) [Enektponnuit pecypc] / O.FO.Tpau // Exonomika: peanii dacy. HaykoBuit
JKypHAaIl. - 2014, - N 212, - C. 159-164. —  Pexum  goctymy:
https://economics.opu.ua/files/archive/2014/No2/159-164.pdf.
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IMOBIPHICHHM#M X1 TPU JOCJAIIKEHI BILUTABY 3BLIBIIEHHS
MOJAY HA TOYHICTD IX KIHEMATUYHHMX JAHIIOTTB HA IIPUKJIAI
®PE3EPHOI'O IHCTPYMEHTAJIBHOI'O HIMPOKOYHIBEPCAJIBHOI'O
BEPCTATA MOJEJII 676

P.D. Kryvyy, Ph.D., Assoc.Prof., I.G. Los, S.Y. Dubyna
PROBABILITY APPROACH IN THE STUDY OF THE INFLUENCE OF
INCREASED FEEDS ON THE ACCURACY OF THEIR KINEMATIC CHAINS ON
THE EXAMPLE OF MILLING MACHINE OF MODEL 676

[IpoananizoBaHO METOIM BH3HAUEHHS TOYHOCTI KIHEMAaTHYHHUX JIAHLIOTIB Mojay
METaJOpi3aIbHUX BEPCTATiB B IMOBIpHICHOMY actiekTi [2,3].

Big3znaueHo, mo y iCHYHOYHMX JOCIHIIKEHHSX HE BHCBITJIICHO BIUTMBY 301UIbIICHHS
nojady Ha iX TOYHICHI XapaKTEpUCTHKH, a caMe Ha JMCIepCilo i He Oylno BH3HAYEHO
CYTTEBOCTI BIAMIHHOCTI MK OTpUMaHMMHM 3HaueHHsAMHU nucnepcid Di(Sj). Ilin inmexcom
j=1,2...4, OynemMo po3yMmiTH TOPSAKOBUH HOMep j;-oi momaui, a came:j; = 0.017mMm/
3y6; j, = 0.017mMMm/3y6; j3; = 0.105MM/3y6; j, = 0.131MM/3y6. Cxema BUMIpIOBaHHS
1oja4y I0/1aHa Ha PUCYHKY 1.

Pucynok 1. Cxema BUMipIOBaHHS BETUYHHH 10/1a41 Ha 3y0 (pesu:

1-eneKTpOoABUTYH; 2-KOpOOKa MIBUIKOCTEH; 3-1HAMKATOP 3 MIKPOHHOIO IIKAJIOK0; 4-

IMUH]IETh; S-TpajycHa IIKaa IIMUH/ENS;, 6-3ar0TOBKA; 7-CTaHMHA BepcTaTa; 8-CTil; 9-
nepeaayda reuHT-raiika; 10-kopodka nmomay; -X-nmpoMi>Kki BUMIpIOBaHb.

Cytp BuMipIOBaHHs y HacTymHoMy. CIoYaTKy BCTaHOBIIOEMO MACHOPTE 3HAYCHHS
nojaadi, Hanpukian, Sxs—40 mm/xB. Hexali 3 BpaxyBaHHsAM aiameTpa ¢Gpe3d 1 JAOMyCTUMOI
IIBUJKOCTI Ppi3aHHSA, PO3paxyHKOBa dacToTa oOepTaHHS MmMMHAENA nun=420 006/xB. 3a
nacropToM (pe3epHoOro BepcTaTa Mojuedi 676, BCTAHOBIIOEMO MIMCHY Nun =400 00/xB.
BpaxyBaBmu KinpkicTh 3y0iB (pes3n Zpy,=6, BU3HAUYAEMO PO3pPaxXyHKOBY mHojady Ha 1 3y0

bpe3u

Sys 40
S, =

N Zp ~ 2006
MO>KJIMBI 3230pU Yy 3yOUacTUX 3aderuieHHsX (Ha puc.l He Moka3aHO) i B 3a4YCIUICHHI TBHHT-
raiika 9. BKiIrouMBIIHM 9acTOTy 00€pTaHHS IIMUHACIS 4 1 TOB3IOBXKHIO T10/1avy TIEpPeMileHHS
cTona 8, 3/1IHCHIOEMO MOBOPOT Bajia €JIEKTPOABUIyHA 1, mpH 1boMy (ikCyeMo Ha MIKaii 5
MOBOPOT LIMMHJENS HAa KyT ¢ = 60° 1 32 moka3amu iHAMKaTopa 3, BU3HAYaeMO Mojavy Ha 1

= 0,017 mM/3y0 1 BiAOBITHUH KYT IMOBOPOTY IIMMUHACIS (9, BHOMPAEMO
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3y0 (pe3n. Ananoriyno 3pidicHuBmM 10 Takux mnpuiioMiB mpu Ha kKoxkHOMy 13 (I-X)

MPOMIDXKKIB, OTPUMYEMO 3HadyeHHS S,;. [limmaBmm oTpuMaHi 3HAYEHHS CTAaTUCTUYHOMY

00pobiienHo [1,4] oTpuMaiiu XapakTepUCTUKH PO3CIFOBAHHS, SIKi HaBeeH1 B Ta0uIli 1.
Tabnuus 1.3Ha4eHHs noay Ta XapaKTEPUCTHKH 1X pO3CIFOBAHHS.

No ITacnopTHe 3HaYeHHs1 Moaa4 HA 3y0 ¢pe3u, S MM/3y0:
j 0,017 0,085 0,105 0,131
© 1 0.011 0,081 0,102 0.132
2 2 0.014 0,080 0,105 0.130
\§ 3 0.013 0,079 0,103 0.118
. 4 0.013 0,079 0,102 0.128
% 5 0.015 0,076 0,100 0.125
E 6 0.016 0,086 0,103 0.120
= 7 0.015 0,079 0,100 0.127
% 8 0.015 0,078 0,100 0.130
E 9 0.017 0,080 0,102 0.127
10 0.018 0,074 0,103 0.123
5 NIIW(I\SJ)’ 147 x 10~* 792 x 10™* 102 x 1073 126 x 1073
= 2 D)
o5 7 3,8 x 1077 8,96 x 1077 2,4%x10°° 18 x 107°
) 5 MM
c% 3| o, Mum 207 X 107° 299 x 107° 155 x 107* 351 x 107*
g &
8 Ky 0.14 0.037 0.15 0.27
CyrreBa (+) Ta
HECYTTEBA (+) (+) (+)
BiIMIHHICTb (-)

BucHoBok. 1. Bmepie BCTaHOBJIEHO, IO 13 30UIbIICHHSAM Mojaayi Ha 3y0 (pesu
JUCIIePCii MOXKYTh CYTTEBO BiAPI3HATUCS.

2. TakuM YMHOM 3ampONOHOBAHMH METOJ] MOXXe OyTH BHUKOPHCTAHUH y NiarHOCTHII
BU3HAYCHHS HOPMH TOYHOCTI IMMEBHUX 3y0UaCTUX KOJIIC KOPOOKH Toaa4 (hpe3epHUX BEPCTaTiB.

JlirepaTypa

1. Bentuens E. C. Teopus BepositHocTel. 4-¢ u3n., crepeorun /Bentnens E. C. —
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Bononumup Pomanosuu — Tepuominb, 2013.-168c.
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IMOBIPHICHUIA HIAXIA 10 ONIHIOBAHHSI BIIJIUBY 3BbL/IBINEHHSA
IHOJAY HA JUCITIEPCIIO IX PO3CINOBAHHS HA ITPUKJIAALI TOKAPHOI'O
I'BUHTOPI3ZHOI'O BEPCTATA MOJEJIT 1A62

P.D. Kryvyy, Ph.D., Assoc. Prof., .M.I. Palasiuk, Ph.D., Assoc. Prof., I. R. Petrechko
PROBABILITY APPROACH TO EVALUATION OF THE INFLUENCE OF
INCREASED FEEDS ON THE DISPERSION OF THEIR DISTRIBUTION ON THE
EXAMPLE OF A TURNING MACHINE 1A62

[IpoananizoBaHO IMOBIPHICHI METOJM BU3HAYEHHS TOYHOCTI KIHEMAaTUYHHX JIAHIIOTIB
1o/1a4 TOKapHUX METAIOPi3aJbHUX BepcTatis [3].

BcranoBieHo, 10 iCHYOYI JOCHTIDKEHHS TOYHOCTI TOJa4 3iHCHIOBAIOCH Ha
HE3HAYHUX MepeMilIeHHsIX cymopTa (Ui TokapHHMX) BepcTariB. [Ipu npomy, mo mepiie, He
BPAaxOBYBAJIOCh HEPIBHOMIPHICTh 3HOUIYBAaHHS €JIEMEHTIB KIHEMAaTWYHHMX JIAHIIOTIB HoJad
B3JI0BX X0y cynopTa. OKpiM IIbOIO HE BPaXOBYBAJIMCh TOYHICHI XapaKTEPUCTUKH €JIEMEHTIB
peiikoBoro 3aderieHHs. Pa3om 3 THM Ha JaHW Yac BIACYTHI JOCHTIKEHHS BIUIMBY
30UTBIIIEHHS 1TOa4 Ha iX TOYHICHI XapaKTePUCTUKU, 30KpeMa JTUCIIEPCit0 PO3CIFOBAHHS.

TakuMm yuHOM 3IHCHEHHS OI[IHIOBAHHS BIUIMBY 30UTBIIEHHS 1MOJa4 HA iX TOYHICTH 3a

ExcriepuMeHTanbHi  JOCHIIKEHHST  TMOSICHIOIOTHCS — IPUHIMUIIOBOK  CTPYKTYpPHO-
KIHEMAaTUYHOIO CXEMOIO MOJAaHOI0 Ha PUCYHKY — 1.

Pucynok 1. [IpunnunianbHa CTpYKTYpPHO-KIHEMaTHYHA CXeMa BUMIPIOBAHHS BETUUMHU
noaadi S Mm/00. 1 — enekTpoaBuryH; 2 — mydra; 3 — KopoOKka MBUAKOCTEH; 4 — CTpLIKa; 5 —
NaTPOH 3 TPaJYyCHOIO MIKAJIO0K; 6 — KOpoOKa mojay; 7 — iIHAUKaTop; 8 — cTaHuHa; 9 — pelika,

10 — cynopr; 11 — peiikoBa mecTepHs

CriouaTKy BCTaHOBJIIOIOTh, BAKOPHCTABIIN KOPOOKY IIBUIKOCTEH 3 1 KOpoOKy moaad 6
BIJIMOBIIHI 4ucia OO0EpTiB TNaTpoHAa 3 TPaJAyCHOK MIKalow S5 1 momady S; MM/00.
[IpoBepTaroTh Ball €NEeKTPOABUTYHA | Tak, 00 MaTpoH 5 3/MIMCHUB JEKUIbKA MOBHUX 00EPTIB
D, 1 mo6 cymopt HaOyB pyxy Dy TakuM YMHOM BHOMPAIOTh BCI 3a30pH Yy 3a4EIUICHHSX
€JIEMEHTIB KIHEMaTUYHHX JIAaHIIOTiB Toad. [lIkany iHaukaropa 7 BCTAHOBIIOIOTh HA «HYJIb).
3nificHiol0Th 1 mTOBHMI 00epT marpoHa 5 1 3a MOKa3aMH 1HIUKaTOpa BU3HAYAIOTh
nepemimeHHss cynopra 10, ske popiBHroe momaui. [loBropuBimmM 1i mpuiiomMmu 9 pasis,
orpuMytoTh 10 3HaueHb mojad, ski GopMyroTh y BapialliiiHWil psAf i1 3aHOCATH y TaOIHIIIO.
3MIHIOIOTh TOJ]auy, HANPHUKJIAJ, BCTAHOBIOIOTH S, = 0.3 MM/00. i aHANIOTIYHO OTPUMYIOTH
JOpyruil BapiamiHui psn 3HayeHb nmojad. OTpUMaHi eKCIepUMEHTalIbHI 3HAa4eHHs Mojady i
pe3yabTaTh CTAaTUCTUIHOTO 0OPOOIICHHS TO1aHo y Ta0muIl 1.
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Tab6u. 1.3naueHHs gocaipkeHnXx moaad Bepcrara Mmojem 1K62 ta xapakTepucTuku ix
pO3CitoBaHHs

Homepn IMacnopTHi 3HaYeHHs Moaa4, MM/00.
nogay
j s=0.1 s=0.3 s=0.5 §s=0.7
Bapianiiini psian noga4
1 0.091 0.226 0.460 0,690
2 0.094 0.232 0.470 0,712
3 0.095 0.241 0.475 0,715
4 0.096 0.245 0.490 0,732
5 0.101 0.247 0.493 0,745
6 0.102 0.248 0.498 0,746
7 0.103 0.251 0.500 0,750
8 0.105 0.260 0.523 0,755
9 0.108 0.265 0.525 0,765
10 0.111 0.266 0.530 0,770
Kpurepiii W [1] y3rogsxeHHs i3 3akoHoM po3nogiay I'aycca
w | 0.966 | 0955 | 0979 | 0.941

XAPAKTEPUCTUKU PO3CIIOBAHHS
MareMaTH4He CIIOAIBAHHS 32 MeTOAOM iTepauiii, M(s) (Mm/06.)>

M(s) | 0.1006 | 02481 | 04964 | 0.7380
Jucnepcist 3a Mmerogom itepaniii [2, 4] D(s) mm/06?
D(s) | 38x10°% | 156x107° | 520x107% | 584 x10°°
CyTTeBicTh BiiMiHHOCTeH + 3a kKpuTepiem Dimepa F
P(ty) | + | + | +
Cranaapr, o, MM/00.
o | 615x1075 | 125x1075 | 228x 1075 | 241 x 1075
KoediuienT Bapiamii, K,
K, | 0.061 | 0050 | 0046 | 0.032

AHami3 OTpUMaHUX €KCIIEPUMEHTAILHUX JAHMX 1 IX OLIIHIOBaHHS HAJalld MOXKIIUBICTh
3pOOUTH HACTYITHI BUCHOBKHU

1. Ilomaui sK BUMAAKOBI BEIWYMHU 3a KpuTepieM W miamopsaKoBYHOThCS
HOPMaJIbHOMY 3aKOHY PO3IIOALITY.

PO3CirOBaHHsI 3pOCTAIOTH 1 3a KpuTepiem dDimepa CyTTEBO BIAPIZHAIOTHCS.

3. Amnaniz 3HaueHb Koedimienta Bapianii Kv mokasas, mo mporec BHUMIpIOBaHHS
TOYHOCTI MOJAa4 € CTA0UIbHUM.

Jliteparypa

1. Kaues II. T'. Cratuctuueckue METOJbI UCCIEIOBAHUS PEKYIIETO UHCTPYMEHTA. 2-€ U3[l.,
nepepad. u o / [1. T'. Kanes. — Mocka: Mammnoctpoenue, 1974. — 231 c.

2. Konxep 4. JI. MaTemaTdyeckuii aHaiM3 TOYHOCTH MEXaHHYECKOH 00paboTKu. /
Komkep 5. 1. — Kues: «Texuuka», 1976. — 200 c.

3. Kpyma B. B. MeranopizanbHi iHCTpyMEHTH 3 aCUMETPHYHHM DPO3MIILEHHAM Jie3 IJist
00poOJIeHHST TIMOOKMX OTBOPIB ITMTIHAPIB : IHC..... KaHa. TexH. Hayk, cmer. 05.03.01 / Kpyna
Bonmogumup Bacunsoud - Tepromins, 2015. - 185 c.

4. CTaTuCTUYHE OL[IHIOBaHHS MIITHOCTI MPECOBUX 3’ €JHAHb MPUBOJAHUX POJIUKOBUX JIAHIIIOTIB
3aKOpIOHHUX (ipM Ha ocHOBI Teopii manux BuOipok / II. Kpusuii, H. Tumomenko, B. Konomiensp,
P. Yopnwuii.// Bicank TATY. — 2013 —Ne2 [70] — C. 121-129
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YK 621.791.763
H.€. Ky3bMyk
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

ABTOMATHYHE KEPYBAHHS TPOHECOM TOYKOBOI'O 3BAPIOBAHHA
TOHKOCTIHHUX 3BAPHUX BUPOBIB

D.YE. Kuzmuk
AUTOMATIC CONTROL OF THE PROCESS OF SPOT WELDING
OF THIN-WALLED WELDED PRODUCTS

3BapioBaHHS — NPOBIAHMN TEXHOJOTIUYHUHI MpPOILEC MPH BUPOOHHIITBI METAJIEBHX
KOHCTpYKUiNA. 3 ii momomororo mepepobusserses npudiu3no 70 % roroBoro mpokary, o
CTAHOBHUTH OJIM3bKO IMOJIOBHHHM BCi€i cTami [1].

3abe3neyeHHs HEOOX1THOTO PIBHS SKOCTI 3BapEHUX KOHCTPYKIIH 1 1X eKCITyaTamiinHol
HaIHHOCTI, MiABUILEHHS NPOAYKTHBHOCTI Mpali NpH MOJINIIEHHI YyMOB pOOOTH IOAeH
BUMAararmTh KOMIUIEKCHOT MeXaHi3allii i aBTomaru3allii B 0ITHOMY CUHXPOHI30BaHOMY ITOTOII1
BCIX TepenisiB, MOB’S3aHUX 3 BUTOTOBIEHHAM 3BapeHoi KoHcTpykuii. Ilpukmamzom Takoi
oprasizarlii BApOOHHUIITBAa € BUTOTOBJICHHSI €JIEKTPO3BAPHUX TPYO, ONATIOBAILHUX PajiaTOPiB
1 iHIIMX BUPOOIB 3 MACOBHM XapaKTEPOM BHUITYCKY HMPOMYKIIii.

CyvacHu#l piBeHb PO3BHUTKY 3BapIOBAIBHOI TEXHIKM W TEXHOJIOTII BiJIPi3HSE BEIHKA
PI3HOMaHITHICTb JPKEpes HarpiBaHHS, IX €HEPreTUYHUX XapaKTEPUCTHK 1 CIIOCO0IB TEIIIOBOTO
BIUIMBY Ha BHUPiO. [lpu posrnsai mporeciB 3BaproBaHHsS SK OO0 €KTIB aBTOMATHYHOTO
KEepPYBaHHsI JIOIUIBHO BUXOJUTH 13 3aralibHOT JJIsl BCiX CIOCO0IB 3BApOBAHHS MOCIIJOBHOCTI
nepeTBOpeHHs eHeprii. TakuM yuHOM, (POpMyBaHHS 3BapeHOTr0 3’ €THAHHS MOYKHA PO3IJIAIaTH
SK pe3ynbTaT (PyHKIIOHYBaHHS CHCTEMHU «DKEPEIIO JKUBJICHHS-KEPEIO HAarpiBaHHA-BUPIO».
OkpeMi KOMIOHEHTH IIi€l cUcCTeMH 00’€qHaHI 3BOPOTHUMH 3B’sI3KAaMHU B CKJIagHY Oarato
3B’A3KOBY cucTeMy [2]. Yce pi3sHOMaHITTS mapaMeTpiB Mpolecy 3BaploBaHHSI MOXKHA YMOBHO
PO3AUIUTH Ha TPU TPYNHU: EHEPTEeTUYHI, 1[0 XapaKTepU3yIOTh BHECOK €HEprii B MPOLEC yTBOPY
3BapEHOro 3’€/IHAHHS;, KIHEMaTH4HI, IO XapaKTepPH3yIOTh MPOCTOPOBE NepeMmimeHHs abo
MOJIO’KEHHS JDKepesia HarpiBaHHS 1100 BUPOOY; TEXHOJIOTIYHI YMOBH, 10 XapaKTepU3YIOTh,
dbopmyBaHHS i KpUCTaii3allii 3BapeHUX HIBiB, IEPEHOCY €IEKTPOIHOTO METAIy.

VY BUPOOHHYMX yMOBaxX TEXHOJOTIYHHUN MPOIEC 3BAPIOBAHHS MiJA€THCS BILUIMBAM —
30yprOBaHH:M, 110 MOPYIIYIOTh HOT0 HOpMaJIbHE MPOTIKaHHSA, 10 i MIPUBOJATH 10 BiAXHICHD
MOKa3HUKIB SIKOCTI 3BapHOTO 3’€HAHHS BiJl HEOOXITHUX 3HAYCHb. 30ypEHHS MOXYTh OyTH
OPUKIAJeHl [0 KOXHOTO 13 TpbOX KOMIIOHEHTIB 3BapIOBAaJIbHOTO TPOLECY, OJHAK
kinacuikyBaTH iX 3pyyHille HE N0 Micli JJ0/AaTKa, a 3a aHAIOTI€0 3 TMapamMeTpaMu
3BapIOBAJILHOTO MpOIIecy, puc. 1.

O0’eKTOM  aBTOMAaTHYHOTO KEPyBaHHS IpPH KOHTAaKTHOMY 3BaplOBaHHI €
TEXHOJIOTIYHUN MPOIEC, SIKUH XapaKTepU3YEThCS EIEKTPUYHUMHU U TEIJIOBUMH MOJISMH, a
TaKOXK IUIACTUYHUMH JedopMallissiMd B 30HI 3BaproBaHHsA. OCHOBHI TapaMeTpu MPOIECY
TOYKOBOI'O 3BaplOBaHHS: 3BaploBalibHUN cTpyM IcB; yac 3BaproBaHHs tCB, 3yCHIUIS CTHUCKY
Fcx enexTponiiB; po3Mipu poO090i HOBEPXHI €NEKTPO/IIB 1 POJIMKIB.

CydacHuil piBeHb BHMOT, MPONOHOBAaHUX JO 3BapeHHUX 3’€JHaHb, MOXE OyTH
BJOBOJICHMI JMIIE TIpU ONTUMAIBPHOMY KEpyBaHHI 3BaplOBaJbHUM IHPOIECOM, 13
MPOTHO3YBAaHHSM SKOCTI 3BapeHOro 3’€JHaHHs. Y 1[bOMY BHUIAJAKy I[OBUHHE OyTH
3a0e3nedeHa Taka KOMOIHAIlis MapaMeTpiB peXUMYy 3BaproBaHHS 1 iX 3MiHa B daci 3
ypaxyBaHHSM JII0YMX OOMEXeHb, IPU SKOMY BHUXOAUTh MaKCHMalbHE 3HAYEHHS KPUTEPIIO
ONTHUMI3AIlil - JiaMeTpa sApa 3BapeHoi Kparku a0o ii MIIHOCTI.
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| KOHTAKTHE CTUKOBE SBAPrOBAHHFll

I
1 1

OrMoPOM | | OMNABNEHHAM \
1

| I3 nonepegHiM nigirpisaHHAM | IEe3nepepBHHM OTI.I'IaBDEHHHM‘

MeTogom onopy | IMAYNBCHAM ONNaBneHHaM I

30oBHILWHIM mxepenom | MNynbcyoumnm OFLI'IaBnEHHFIMI

Pucynok 1. Knacudikariiss KOHTaKTHOTO CTUKOBOTO 3BapIOBAHHS

Crabimizaniss OCHOBHHMX NapaMeTpiB peXUMY J03BOJs€ 3a0€3MeUnTH JOCHTH Maii
BIIXWJICHHS BEJIIMYMHM TIOTOHHOI e€Heprii Jayrdw Bil po3paxyHKoOBOi. 3a0e3medeHHS
HEOOXIJTHOTO PiBHS MOKAa3HHKIB SKOCTI 3BAPEHUX 3’ €JHAHD 1 HacaMIiepe] iX MIIIHOCTI BUMarae
3aBJAaHHS W MIATPUMKH BCTAHOBJEHUX 3HAYCHb OIIBIIOCTI MapamMeTpiB 3BapIOBAIBHOTO
pEeKUMY 3 TOUHICTIO HE MeHII £5 %. 3umxkenHs IcB Ha 10 % Moxxe mpuBecTH 10 3MEHILICHHS
JiaMeTpa siapa Ta, BIAMOBIIHO, MIITHOCTI 3’€HaHb MPHU 3BaproBaHHI cTayiei Ha 20-25 % Bixg
HOMIHAJILHOTO 3HAYCHHSI.

Cxema cralimizaiii CTpyMy TOYKOBOTO 3BapIOBaHHS HaBeJeHA Ha puc. 2.

TK e

AUN EOM

_ N, .
i,()=[undi=1, = |—[i (tdt

0

Puc. 2. Cxema crabini3anii cTpyMy TOYKOBOTO 3BapIOBaHHS

30yproBaHHs, HalHEOE3MEYHili I[P KOHTAaKTHOMY CTHKOBOMY 3BaprOBaHHI,
MiIpO3AUISIOTECS Ha 30BHINIHI W BHyTpimHI. [0 30BHImHIX 30ypeHb BITHOCITBHCSA Taki
napaMeTpH pEeryJIOBaHHS: KOJMBAHHS HAIPYTd MEpEXi; HeCTaOIbHICTh KOHTAKTHUX OIOPIB
MDK €JeKTPOJIOM 1 JETajull0; HECTaOlIbHICTh IMOYaTKOBOTO KOHTAaKTHOTO OIMOPY MiX
netaisiMi. BHyTpilHIME 30ypeHHSIMHU €: MOBUIBHI 3MIHU OIOPY 3BapIOBAIBHOTO KOHTYPY;
30yproBaHHsI, 00yMOBJIEHI HECTaOLIBLHICTIO MyCKOPETYTIOBAIBHOI armapaTypy MalluHHA TOIIIO.

Jlirepartypa.

1. bapanoBcbkuii B.M. KoHcnekT nekiii 3 AMCHUIUIIHE «ABTOMAaTHYHE KepyBaHHS
3BaproBaHHsIM. Bua. THTY im. L. ITymtos. Tepronins : THTY im. L ITymros, 2015. 178 c.

2. bapanoBcekuii B.M. EkcnepuMeHTanbHI AOCHIIKEHHS KOHTAKTHOTO TOYKOBOTO
3BapIOBaHHs JieTajell cinbchbKorocnogapcbkux mamwuH. Bicauk THTY. 2015. T. 4 (80). C.
111-118.
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YK 621.9
B.b. JIuteun, C.B. [Imeanynnii, C.M. Ilerpuk
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

CUCTEMMU KEPYBAHHSA TOYHICTIO OBPOBKH
HA METAJIOPI3BAJIBHUX BEPCTATAX

B.B. Lytvyn, S.V. Pshenychnyi, S.M. Petryk
SYSTEM CONTROL OF ACCURACY OF WORKING ON MACHINE TOOL

[Ipu xepyBaHHI MPOIIECOM MEXaHIYHOT OOPOOKH Ha eTari JMHAMIYHOTO HAJIAIITYBAaHHS
BUDIIIYETbCS 3aBAAHHS KEPyBaHHA TOYHICTIO OOpOOKM (peXMMaMH pi3aHHA), SKi
3a0€3MevyIoTh EeKCTPeMyM MiIboBOI (GyHKIIT (MakCUMyM MPOAYKTHBHOCTI, MIHIMyM
cobiBaprocti). [Ipy 1IbOMY BUKOPHUCTOBYIOTH CUCTEMH IPAHUYHOTO PETYIIIOBAaHHS Ta CUCTEMHU
ONTUMAIILHOTO KEPYBaHHSA. Y aJalTUBHUX CHUCTEMax T'PAaHMYHOTO PETYJIIOBAaHHS, 3 METOIO
niABUIIEHHS  e(eKTHBHOCTI  OOpoOKM  JeTaneld Ha  METaJopi3alibHUX  BepcTarax,
3a0e3MeUy€eThCsl CTale MPOTIKAHHS TEXHOJIOTIYHOTO TMPOLECY BIJHOCHO pEryIbOBaHHX
napameTpiB (Cuiia pi3aHHs, BAKOPUCTOBYBaHA MOTYKHICTh, 00EPTOBUI MOMEHT, TOYHICTh). B
pe3yabpTaTi B mporeci 0OpoOKH TMOCTIMHO MiATPUMYIOTHCS HAHOUIBII TpaHUYHI 3HAYEHHS
peXuMiB pizaHHA (v, §), NPH SKUX BUKIIOYAETHCS MOKJIMBICTD NMEPEBUIICHHS 33TaHUX
oOMexxeHb. B Takux cucremax Juisi KEpyBaHHS MPOIIECOM YOPHOBOI Ta MOMEPETHBOI 00pOOKH
OOMEKEHHS /10 CUJIOBHUX TapaMeTpiB HABaHTAXXEHHS, SIKI JIIOTh B TEXHOJIOTIYHIN cucCTeMi.
Hampuknan, npu oOpoOriii 3 MOCTIHHOI TOTYXHICTIO Pi3aHHS, 3aKOH 3MIHHM I03JI0BXKHBOT
[o/1a4l BU3HAYACTLCS:

ne Nog — MOTY)KHICTh IBUTYHA TOJIOBHOTO MTPHBOY BEPCTATA;

77 — Koe(ili€HT KOPUCHOI Aii T0JJOBHOTO IPHBOJY BEPCTATa;

Cz, Xz, yz, hz— cTajla CUJIU pi3aHHS Ta MOKA3HUKH CTETICHS JJISl CKJIAZI0BOT CUIIM pi3aHHs Pz.
BianoBigHO, KOJIM TIpH JOMYCTUMIM MOTYXXKHOCTI pi3aHHS OJHA 13 3MIHHUX CTaHy (cuja

pizanas Pz abo o0epToBHiI MOMEHT Ha MIMUHAET M,s) JOCATAIOTh TPAHUYHOTO 3HAYCHHS,

IPOXOJUTH AOAATKOBA 3MiHA MOJadi, B PE3yJbTaTi BUKIIOYAETHCS MOKIIMBICTD ITEPEBUIIICHHS

3aJaHUX OOMEXeHb. B crucTemMax IpaHWYHOTO PETYJIIOBAaHHSI, SKi 3a0€3MeUyloTh KepyBaHHS

MPOIIECOM YHCTOBOI Ta HAMIBYUCTOBOT 0OPOOKH, HAKIIAIAIOTHCSl OOMEKEHHS, SIK1 BITHOCATHCS

0e3mocepeIHpO 70 MapaMeTpiB, 10 BU3HAYAOTH JOCATHEHHS HEOOXIAHOI TOYHOCTI JeTalli.

Bumorn n0 mopctkocTi 00poONIOBaIbHOI TOBEpXHI It TokapHMX BepcratiB 3 UIIK

BHU3HA4YarOTbHCA:
< [Rap*

65
ne [Ra] — monmycTuma mopcTKicTh 00po0IFOBaILHOT TOBEPXHI.

B ajganTuBHUX cHucTEMax ONTUMAJIBHOTO KEPyBaHHSA, 3 METOI0 ITiIBUIICHHS
e(eKTUBHOCTI OOpOOKM JaeTalied, MATPUMYETHCS ONTUMAIbHE BHUKOHAHHS TEXHOJOTIYHOTO
npolecy BIAHOCHO 3aJaHOi LiaboBOI (yHKuii. He3Baxkaroum Ha BHIAJAKOBUH XapakTep
30BHINIHIX BIUIMBIB, aJalTHBHAa CHCTEMa TaK KEpPye IMPOIECOM, IO IIbOoBa (YHKIIISL
HEMepepBHO MIATPUMYETbCI HAa MaKCHUMaJbHOMY a0o0 MiHIMaJbHOMY piBHI B MeXax
BCTAHOBJIEHUX oOOMexeHb. [Ipu yMoBiI 3abe3medeHHss HEOOXITHOT TOYHOCTI JeTai,
e(EeKTUBHICTh TEXHOJOTIYHOTO IMPOIECY BU3HAYa€ COOIBApPTICTH JeTani Ta MPOXYKTHBHICTH
00poOKHM, 1m0 3ajexaTh BiJ OCHOBHOrO dYacy oOpoOku. B TakomMy BHITaJKy IiIbOBOIO
¢dyHKLI€I0 € MiHIMAJIbHI 3HAYEHHS Yacy 3aTpadeHOro Ha oIepalie Ta ii BapTiCTh.

N
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YK 631.356.22
P.B. JlykaBui, I'.b. IlboHb, KaH/I. TEXH. HAYK
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUM YHIBepcuTeT iMeHi1 IBana [lymros, Ykpaina

KITACU®IKALISA MEXAHI3MIB /U1 BUJAJIEHHA 'HYKHU

R.V. Lukavyi, H.B. Tson, Ph.D.
CLASSIFICATION OF MECHANISMS FOR CLEANING ROOT HEADS

Amapatu Ui BUJQICHHS THYKH OYpSIKO30MpalbHUX MAIIMH — 1€ MPUCTPOI, IO
3a0€31evy0Th IPOIIeC BUAAIICHHS THUKH 3 TOJIOBOK KOPEHETUIO/IB 1 BiABEACHHS ii 3a Mexi il
BUKOMYBAJIBHUX POOOYMX OpraHiB (i3 30HU psAaKa). BigBeeHHS BUKOHYETHCS: Y MUKPSAISA, HA
3i0paHe 1oJie, y TpaHCIIOPTHHH 3aci0.

[IpoBeneHuit aHai3 MamvuH AJIsI BUJAICHHS THYKU KOPEHEIUIOIB IYKPOBUX OYpSKiB
JI03BOJIUB CTBOPUTH KJAcU(DIKaIlil0 THYKOBHAAIAIOYMX MexaHi3MiB (puc.l). Koncrpykirii
TMYKO30MpAJIbHUX MAIIMH 33 THUIIOM HPUBOAY MOXXKHA Kiacu(ikyBaTH Ha MpHYINHI i
caMOXi/JiHi. ¥ HHX 3aCTOCOBYIOThCSA (DpOHTAIBHO pO3TalIOBaHI T'MYKO3Pi3yBajbHI amapaTh
(mamam [3A) 3 BepTHKaIbHUM BajOM NPHUBOJA 3 aKTUBHUMHU YM TMACHBHUMH HOXKaMH, a0o
HaBICHI YW TPUYINHI THYKOBUIAISIOYI MOJYJ 3 TOPU3OHTAILHUM BaJOM POTOPHOTO
noIpiOHIOBAYA TMYKH 1 ITHEKOM JIJIs 11 BUAAJICHHS.

MexaHiaMu 114 BEHOANeHHA THIKH

3a 3a THIOM 3a cnocobom 3a cmocoboMm
TEXHOJIOTIHHO poﬁoqom BHOATEHHA BHKOHAHHA
CELEMOR MANTHHH Oprany THUKH opomecy
0bpisyBaHHEg
Obpisyea- ObpisyBa- AKTHBHI Yoapsi KombiroBani OnnodasHa
HHA B HHA Ha
cepemuHi Kopesi [Macuexri Ipisyioui JeoxdasHa
MATTHHH
Pybnenss ‘ ‘ KogsaHES BeskomipHHA [
Pybnenns 3 Komitotoumii [
KOB3aHHAM

Pucynox 1. Knacudikariiss MexaHi3MiB JUIsl BUJAICHHS THYKH
OCHOBHMMH HEIOJIKAMH CyYaCHUX THYKOBHAAISIOUMX MEXaHI3MIB €: HEe3aJOBLIbHE

KOIIFOBAaHHSI KOPEHEIUIOAIB MPH HEPIBHOMIPHOMY iX PO3MIIEHH]I y psAIKaxX BiJHOCHO TPYHTY;
HEsIKiCHE OOpi3yBaHHS TOJIOBOK BiJ 3aJUILNKIB T'MYKW; TPAaBMYBaHHS Ta BHUOWBAaHHS BHCOKO
PO3MIIIEeHUX OYpsIKiB; 3aTYIJICHHS MACUBHUX TUIOCKUX HOXIB, IO CIPUYMHSIE 3HUKEHHS SKICHUX
MOKA3HUKIB BUKOHAHHS TEXHOJIOTIYHOTO MPOLIECy

JIbITepaTypa

1. Pubaxk T.I. Ormsa rUYKOBUAAISMIOUMX amapaTiB OypsKko30MpalbHUI MaliuH Ta
nusixu iX BrockoHaneHHs / T.1. Pubak, O.I1. Ilpons / BicHuk XapKiBChbKOTO HaIliOHAJIBLHOTO
TEXHIYHOTO YHIBEPCHUTETY CUIbCHKOT0 rocnogapcTsa imeHi [lerpa Bacunenka. - Bumyck 134.

«TexHiuHMI cepBiC MalIWH I POCIWHHHUIITBAY. — XapkiB: Biposems A.Il. «AmocTtpod»,
2013. —c. 203-207.
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YK 621.9.06
L.B. JIyuiB, 10KT. TeXH. HayK, npo¢., B.I. lImupko
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

30BPAKEHHA KOHCTPYKIIA IHCTPYMEHTIB JIJISI OFPOBKH OTBOPIB 3
JOIIOMOI'OIO T'PA®OBUX CXEM

I.V. Lutsiv, Dr., Prof., V.I. Shmyrko
IMAGE OF TOOL DESIGNS FOR HOLE MACHINING USING GRAPH SCHEMES

JIoCSITHEHHSI HAMBAXKJIUBIIIMX €KOHOMIYHO BUTITHUX MOKAa3HUKIB IMPU 00poOIll OTBOPIB,
30KpeMa, IX CBEp/UIiHHI, OMUPAETHCA MEPII 3a BCE HA KOHCTPYKTHBHE 3a0€3MEYCHHS TaKoi
TEXHOJIOTIYHOI omeparii. Bimomo, 1m0 1HCTPYMEHT TMpU CBEPIUIIHHI 3HAXOAWTHCS B
Ha/[3BHYAiiHO BaXkux ymoBax. Cepen (hakTopiB, 10 YMHATH TAKUi BIUIUB HA IHCTPYMEHT, €
3HAXO/PKCHHS MOT0 Yy 3aKpUTIH 30HI, YTBOPEHHS 3JMBHOI CTPY)XKH Ta OIip ii BiJBEICHHIO,
0COOJIMBO MPH pi3aHHI BXXKKOOOPOOIIIOBAHUX CTajel, HasBHICTh HEPIBHOMIPHOCTI TBEPIOCTI
00po0IIIOBaHOTO MaTepially, MOXKJIMBE OUTTS caMOro cBepajia Ta iHmi. [{uM cnpuunHseThCs
HEpIBHOMIpHE HAaBAaHTAXKCHHS BiJ 3yCHJIb Pi3aHHS HAa OKpeMi Jie3a IHCTPYMEHTY 1 BiANOBiAHE
YBEJIEHHS CBEp/Jia BiJl MOro OcCi 1 T€OMETPUYHOI OCi OTBOpPY, PO30MBaHHsS OTBOPY, a B
OKPEMHX BUMAJKAX — PYHHYBaHHS IHCTPYMEHTY.

Tomy nmis IMOCATHEHHSI BHCOKOI SIKOCTI 0OpOOJIIOBAHOTO OTBOPY, B TOMY YHCJi HOTO
MOBEPXHi, Mpu 0OPOOIICHHI 1 BIIMOBIAHOTO 3a0€3MeYeHHs] HEOOX1THOTO PiBHS MpaIre3JaTHOCTI
TEXHOJIOTIYHOT CHCTEMH BEpPCTaT — IHCTPYMEHT - 3aroTOBKa 3arajoM CJijJ 3aCTOCOBYBAaTH
NPOTPECUBHI KOHCTPYKIII BEPCTATHO-IHCTPYMEHTAJIBHOTO OCHAIIEHHS. Taki KOHCTPYKIIi
Majgu O CHPHATH TMOJICTIICHHIO 3IHCHEHHS MPOIECY CBEPIIHHS 1 HAIIHHOMY JTOCATHEHHIO
BUCOKHMX ITOKa3HUKIB OOpOOJIEHHS, a TaKOXX IIJBUIICHHIO TNPOJYKTUBHOCTI pi3aHHS 3a
PaxXyHOK JOCSITHEHHS ONTUMAIBHUX PEKUMIB.

Cepen momiOHUX HPOTPECHBHUX IHCTPYMEHTIB HIMPOKE 3aCTOCYBaHHA HAOyln Tak
3BaHl CaMOBCTAHOBIIIOBaJbHI 1HCTpYMEHTH [1], BIacHe — IHCTPYMEHTH IUIaBalOYOTO THITY.
[HCTpyMEHTaIbHI CHUCTEMH TaKOTO CIPSAMYBaHHS MOKHAa BHKOPUCTOBYBATH SIK IS
00p0oOJIeHHS 30BHIIIHIX, TaK 1 — BHYTPIIIHIX TOBEPXOHb, TOOTO OTBOPIB.

KOHCTpYKTHBHOIO OCOOJMBICTIO TIJIaBAalOYMX I1HCTPYMEHTIB € TParHeHHS [0
PIBHOMIPHOCTI 3IHCHEHHS POOOYOro TEXHOJOTIYHOTO MPOIECY 3a PAXyHOK 3a0e3NeueHHs
ajanTaii iIHCTpyMEHTY /10 3MiHM YMOB pi3aHHS IiJ Yac 371iCHEHHs BiANOBITHOI omneparii 3a
pPaxyHOK pearyBaHHs KOHCTPYKTHBHHMX CKJIQJOBHX IHCTPYMEHTY Ha Taki 3MiHH. Binmosimne
JIOCSITHEHHST TaKo1 BHYTPIIIHBOT peakilii IHCTPYMEHTAIbHOI CUCTEMH Ha 30BHIIIHINA BIUIUB -
e, 30KpemMa, 3a0e3nedyeHHs] B KOHCTPYKLII 1HCTpYMEHTY HEOOXiZHOTO KiHEeMaTHYHOTO YU
IHIIIOTO 3B’SI3KY MIXK JIe3aMH IHCTPYMEHTY [2], SIKi BOJIOAIIOTh PYXJIMBICTIO IIOJO0 3MIHH YMOB
pizanas. [lpy npomy Taka cucTrema Jie3 IUIaBalOUOro IHCTPYMEHTY Ma€ OJUH CTYIiHb
BUIBHOCTI BJIaCHE y HAIpPSMKY, 110 CITIBMAJAE 13 HAMPSMKOM I10Ja4i KOPITYCY IHCTPYMEHTY 1
BiCCIO 00pOOIIIOBAHOTO OTBOPY. TakuM YMHOM, IHCTPYMEHT OTPHUMYE MOKIJIMBICTH pearyBaTu
Ha 30BHIIIHI BIUIMBH, 3a0€3ME€UYIOYH MPU 1IbOMY B3a€EMOIIOB’SI3aHUN 3BOPOTHIN 3B'SI30K MiX
pi3aJIbHUMU €JIeMEHTaMH.

Hamu cTBOpeHi 1 mpoaHai3oBaHi KOHCTPYKTHBHI KOMITOHOBOYHI CXEMH MO>XKJIUBHX
IHCTpYMEHTIB Ui 0OpOOJIEHHSI OTBOPIB 13 BMOHTOBAHUM MIX IHCTPYMEHTAJIBHUM 3B’S3KOM
(meperBoproBaueM TmepeMimieHb, [1I1) mMixk okpeMumu je3aMHu IHCTPYMEHTY, B SIKOMY II€H
3B'SI30K 3IIMCHIOETHCS, HANPHUKIAA TigpaBiIiuHUM MeronoM [3]. Y Takii KOHCTpyKIii
3a0e31evy€eThCs BUPIBHIOBAHHS OCHOBHMX CKJIQJOBHX 3yCHJIb pi3aHHSA, 10 AIIOTH Ha Jie3a
IHCTPYMEHTY, 10, OTXKE, MPHU3BOAUTH JO BUPIBHIOBAHHS PaJialIbHAX CKIAJOBUX IHUX CHJI, a
3arajoMm — JI0 ctabimi3arii oci IHCTpyMEHTY B Ipoiieci oOpoOJeHHs OTBOPY 1 YHUKHEHHS SK
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YBEJICHHSI CBEpAJIA, TaK 1 pO30MBaHHS YTBOPIOBAHOI'O OTBOPY.

Omnuc KOMIOHOBOYHHMX CXEM TaKUX 1HCTPYMEHTIB MOXHA, B TOMY YHCII, IPOBOJUTH 3
BUKOPUCTAHHSM CTPYKTYPHUX (OPMYJT KOHCTPYKIiii. B po0oTi [4] mpoBeneHuit Takuidi OMmUc
JUIsL BUNAJAKY CTPYKTYpPHOIO CHHTE3y 1 aHami3y KOMIIOHOBOK 0arato CymOpTHHUX
IHCTPYMEHTAIBHUX CUCTEM JUIsl OOPOOKH 30BHINIHIX TTOBEPXOHB PI3HOTO BUTY.

AHaNoOriYHMIA MiOXiJg MOXKHA 3acTOCyBaTH 1 Juisi 300paskeHHS KOHCTPYKIIiH
IHCTPYMEHTIB IIJIABAIOYOT0 THITY BJIACHE JIJIsi 00p0oOKH O0TBOPiB (Tadmwmis). [Ipu nbomy MoxkHa
CKOPHUCTATUCh CXEMaMHU, SIK1 IETAIbHO PO3POOIIAIOTHCS B Teopii rpadis.

Tabnuus
EneMeHTH KOMIIOHOBOYHOI CTPYKTYPH IUIABAOYUX CBEPIII

Ne | Cxema KomnonoBouna cxema

I'pad

2aroToexa @o

N - neaa; H - HanpaAmMHi;
K - kopnyc; MMM - nepeTeoprosay
nepemilleHb

=

S i A

1,7 - ne3a; 2,6 - HaNpAMHI;
4 - KOHYCHO WapWKoBWiA MM7;
3 Bicb; 5 - Kopnyc

3 «—
o 3 /I/
. | VI
uflilli ofoke |
L — | 2 I I/i 2
4 ] A
el
& o fias |
5 91 I
| | 5

2aroToeka

Px

N - nesa; H - HanpamHi;
K - vopnyc; MMM - nepeTsoposau
nepemilleHb

5 - nesa;

Px

4 - HaNpPAMHI;

B

rigpasniuHwi MN;

1 - kopnyc; 2- NOPLUHI;

Jlireparypa
1. JlenuxoB B.I'. CamoycTanaBnuBaromuecs HHCTpYMEHThl. — M.: MamuHocTpoeHue,
1974. - T77c.
2. TexHonoriyHe OCHAIIEHHS AJIs1 BUCOKOE(EKTUBHOI 0OpOOKH JeTajeil Ha TOKapHUX
Bepcratax: moHorpadis/ [Ky3uenor H0.M., Jlyuis [.B., llleBuenko O.B., Bonomun B.H.].
— K.: — Tepuomnins: TepHo-rpad, 2011. — 692 c.
3. bpomaxk 1. JIymiB I. AHami3 TEXHOJOTIYHUX Ta TEOMETPUYHUX TApPaMETPIB CBEPII
aIalITUBHOTO THITY JUIs 0OpOOKH rIMOOKHUX OTBOPiB. — Mammuo3HaBcTBo, 2001, Ne3, ¢.29-32.
4. JlymiB 1. CrykrypHuii cuHTe3 0araTojie30BOro OCHAIICHHS 3 KIHEMaTHYHUMH
MDKIHCTPYMEHTAIBHUUM 3B’si3KaMu. BicHUK TepHOMIIBCHKOTO AEp)KaBHOTO TEXHIYHOTO
yHiBepcutety, 1997, 1.2, Nel, c. 78-84.

89



Mamepianu IX Midcnapoonol HayKoeo-mexHiyHol KOHpEPEHYii MOIOOUX VHEHUX M CHIYOEHINIE.
Axmyanori 3a0a4i cyyacrux mexronozii — Tepronine 25-26 mucmonada 2020.

YK 692.44
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MOJIEJIOBAHHSA POBOTU BE3BAJIOYHOI'O MOHOJIITHOI'O IIEPEKPUTTSA
B IIK «JIIPA»

S.V. Liubyi, V. B. Ihnatieva, Ph.D.
MODELING OF MONOLITHIC BEAMLESS SLAB IN «LIRA» SOFTWARE
COMPLEX

ByniBHUIITBO HOBHX TOPrOBHUX ILIEHTPIB CTBOPIOE TMO3UTHBHI YMOBHU JJISI PO3BUTKY
€KOHOMIKHM II[¢ JI0 TOBHOI[IHHOTO (YHKIIIOHYBaHHS Takux 00’€kTiB. OCKIIBKH TOTpeOye
3aJydeHHsl LIIMPOKOro Koia (paxiBIiB Ie HA eTami MPOEKTYBaHHS, L0 € aKTyaJbHUM JUIS
apXITEKTOPIB Ta KOHCTPYKTOPIB. 3HAYHOIO MIpOIO OKYIHICTh OyiBEIHbHUX 00’ EKTIB 3aJICKHUTh
BiJl palliOHAILHOTO MTPOEKTYBAHHS Ta PO3PaxXyHKY TPUMKUX KOHCTPYKIIii, 110 HEMOXKIIUBO 0e3
3aCTOCYBaHHS CY4acCHHX PO3paxyHKOBUX KOMIUIEKCiB. OqHuM 13 sikux € [1K «JIIPAy.

OCHOBHI TeOMETpPHUYHI MapaMeTpu MEPEKPUTTS: MOHONITHE Oe30anouHe MEepeKpUTTS
HaJ mepmuM moBepxoM; ToBimHa 0,22 M; knac O0erony C20/25; citka kojoH 8X9 M; mpu
CKJIaJaHHI pPO3pPaxyHKOBOI CXEMH 3aJaTh CKIHYCHHI eJNEeMEHTH KBaapaTHoi ¢opmu 3i
croponoto 0,5 M. Po3paxyHkoBa cxema NepeKkpUTTs Ha puc. 1.

Pucynok 1. Po3paxyHkoBa cxema NepeKpuTTs

3a pe3ynbTaTaMy PO3paxyHKy OUIKYEThCS OTPUMAHHS 130110J1iB PO3IOAITY BHYTPILITHIX
3yCHJIb Ta 1X aOCONIOTHUX 3HA4YeHb Bija i 30BHINIHIX HaBaHTaxeHb. [1inOip apMyBaHHS B
XapaKTepHUX [UISTHKAX 3IMCHIOBATUMETHCS 3a JBOMa TPYyIMaMH TPAHWYHUX CTaHIiB, IO
BIJIOB1/1a€ BUMOTaM aKTyaJlbHOI HOPMATHUBHOI 1 TEXHIYHOI IOKYMEHTAITIi.

JlitrepaTtypa

1. 'ynp M. ®dakTopu BIUIMBY Ha MIIHICTh Ta epeKTuBHICTL OeToHy / M. ['yas M.,
I''M. Kpamap, L. I'yns // dyHnameHTanbHi Ta TPUKIaIHI POOIEMH CYy4acCHUX TEXHOJOTIH:
Matepiann MikHap. HaykoBO-TexH. KoH(D. g0 100 piyus 3 qus 3acHyBanHs HAH Ykpainu Ta
Ha BIaHyBaHHs nam’s1i [Bana [Tymios (100 pivust 3 gus cmepti), 2018. - C. 44-45.

2. IrnateeBa B.b. 3anexHIicTh (i3MKO-MEXaHIYHUX BJIACTUBOCTEH OCTOHHUX CyMIIICH
BiZ Buay moaudikyroun no6asok / B.b. IrnareeBa, [I.B. Ckakyn / Naukowy i innowacyjny
potencjal prezentacji: Miedzynar. naukowo-prakt. konf., 18 listopada 2018 r.: kolekcja prac
naukowych z materialami, Opole, Polska. — Rowne, 2018. — T. 5. - C. 11-12. Pexxum goctymy:
https://ojs.ukrlogos.in.ua/index.php/conferences/issue/view/2018-11-18/110
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VJIOCKOHAJIEHHA KOHCTPYKIIII MPUBOIY I'OJIOBHOI'O PYXY
BEPTUKAJIbBHO-®PE3EPHOT'O BEPCTATY

M.I. Liubinskyi
IMPROVEMENT OF THE DESIGN OF THE VERTICAL-MILLING MACHINE
MAIN MOVEMENT DRIVE

BHacniok HasBHOrO mapKy BepcTaTiB Ha YKpPAiHCHKUX MiANPUEMCTBAX, MIO HE
BIJIMOBI/IAIOTh CyYaCHUM BHUMOTaM B OCHOBHOMY 3a IIBHUJKOXIJHICTIO OOpoOKH Ta
MaKCHUMAaJIbHUM 3HAYCHHSMHU NOTYXHOCTI pi3aHHS, BHHUKA€ HEOOXIAHICTh y X MOJEpHi3amii
[1-3].

[IpoananizoBaHO 0COOJIMBOCTI KOHCTPYKII Ta TEXHIYHI XapaKTEPUCTHKH BEpPCTATYy
nporoturny. BukoHaHo omuc #Horo poOOTH, a TakoX pPOOOTH OKpEMHUX IOro eleMEeHTIB.
3niiCHEHO aHali3 BEpCTAaTiB AHAJOTIYHOTO NPU3HAYEHHSA, 30KpeMa IX TEeXHIYHUX
XapaKTepUCTHK, OCHOBHUMH 3 SKHX € MaKCUMaJbHA MOTYXHICTh Ta Jl1alla30H 4acTOT MPUBOAY
TOJIOBHOTO pyXy. BusiBIeHO psia HenomikiB MPUBOIY TOJOBHOTO PyXy BepcTaTa-poTOTHUIIA,
10 HE BI/IMOBIIaI0TH BUMOTaM, SIKi CTaBJISATHCS J10 TOAIOHOTO poay 00Ia HAHHS.

CyTb yAOCKOHAJEHHA KOHCTPYKII NPHUBOAY NOJSATaE y: PO3IMHMPEHHI [iama3oHy
pEeryiioBaHHS 3a PAaxXyHOK 3aMiHM [JBUTYHa MPHUBOJY TOJIOBHOTO pPYXY, 3aMmiHi MacoBOi
nepenayi Ha 3y0dYacTO-IIAacOBY, a TAaKOX MOJEpHi3alii camMoi aBTOMAaTH30BAaHOi KOpPOOKH
MIBUIKOCTEM.

[IpoBeneno kiHeMaTHMYHUH Ta CHUJIOBHH  pO3paxyHOK mpuBOAy. BHacmigok
KIHEMaTUYHOTO PO3paxyHKY OTPUMAHO CTPYKTYPHY CITKY Ta rpadik dyucesa o0epTiB, a TAKOXK
HOBI HEOOXIiIHI TMEepeNaTouYHi BiJHOMIEHHS 3y04YacTHX 3a4YeIUIeHb KOPOOKH UIBUAKOCTEH.
Po3po6iieHo kKiHEeMaTH4Hy CXeMy MPUBOAY TOJOBHOIO PyXy BepcTara. BukoHaHo cuiioBuit
pO3paxyHOK 3yOuacToi MacoBoi mepeaadi, a Takoxk Mif0ip HEOOXiTHMX KOHCTPYKTHBHUX
€JIEMEHTIB. 3/1ICHEHO CHUJIOBHH pPO3PaxXyHOK KOHCTPYKTHUBHHUX €JIEMEHTIB aBTOMAaTH30BaHOI
KOpOOKH IIBUAKOCTEH, 3y0UacTuX mepenad, BadiB. BUKOHAHO 3aMiHy Omop aBTOMAaTHYHOI
KOPOOKH HIBHAKOCTEH a TaKOX 3aMiHy OMOp LIMUHIEIBHOTO By3JIa.

3nMiiCHEHO KOHCTPYIOBaHHsS IINHHIENbHOI 0abku Bepcrarty, B SKi po3MilleHa
aBTOMaTH4YHa KOpoOKa IIBUIKOCTEH Ta IIMUHACIbHHA By30s. Po3poOnena 3-D Mopenb
OKPEMUX €JIEMEHTIB KOPOOKH IIBHIKOCTEH.

[IpoBeneHo AOCTIHKEHHSI TUHAMIYHUX XapaKTEPUCTUK OKPEMHUX EIIEMEHTIB MPUBOIY
rojoBHoro pyxy. IIpoBeneHo po3paxyHOK IHEPIIHHMX XapakTEpPUCTUK EJIIEMEHTIB
KOHCTPYKIIii KOPOOKM HMIBUAKOCTEH Ta BCTAHOBJICHO KPUTHYHI YaCTOTH OOCPTaHHS BaJIiB.

3anpornoHOBaHUN MIAX1A 10 MOJEpHi3allii, a TaKOXXK OTPHMaHi Pe3yJbTaTH J103BOJISATH
MOKPAIIUTH HOTO XapaKTEPUCTHKHU Ta MPOJIOBXUTH pecypc Horo poboTH.

Jlirepatypa

1. Metamnopexymue cranku: yueonuk. B 2 1./ T. M. ABpaamosa, B. B. bymyes, JI. {.
I'mnoBoit u ap.; nox pen. B. B. bymyesa. T. 1. — M.: Mammnoctpoenue, 2011. — 608 c.; ui.

2. bymyes, B. B. [IpakTuka KOHCTpyupoBaHHs MamuH: cripaBovyHuk / B. B. Bymryes. —
M.: MammHocTpoenue, 2006. — 448 c.

3. Monoauos B.B. MeTtobl IIPOEKTUPOBAHUS BBICOKO3()(hEeKTUBHBIX
METaJIII000pabaThIBAIONIMX CTAHKOB KaK MEXaTPOHHBIX CUCTEM. — J{uC.... TOKT. TEXH. HayK. —
M.: MI'TY im. baymana, 2016. — 390 c.
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MOJEJIIOBAHHS POBOTH MPUJIATOBOI CUCTEMM J1JISI IOBIPKA
JAETAJIENM HA HAABHICTb KOMIIO3UTHUX BKJIIOYEHDb 3ACOBAMMU
MEPEXI IIETPI

L. M. Magula, S.V.Popovych, O.R. Ivanciv, M. 1. Yavorska, Ph.D, Assoc.Prof.
SIMULATION OF INSTRUMENT SYSTEM TO CHECK THE SAMPLES FOR THE
PRESENCE OF COMPOSITE INCLUSIONS USING PETRI NETS

[Tpouec moBipkH AeTaneil Ha HaABHICTh KOMIIO3UTHUX BKJIIOYEHb MOYKHA MPEJCTaBUTH
cTpykTyporo wmepexi Ilerpi (puc.l), BimoOpasuBmM y HI OCHOBHI eranmu poOOTH
BUMIPIOBAJILHOT YCTAaHOBKHU: MIATOTOBYMM, O€3MOCEPEIHHOTO BHMIPIOBAHHS 1 COPTYBAaHHS.
3pa3ku, AKi DiAIAraTUMYTh KOHTPOJIIO MoMimaTees y Oydep (By3on Pl, sskomy Ha moyatky
MPOIIeCY KOHTPOJIIO MPUCBOIOETHCSA KUIBKICTh MITOK 7/ piBHA KiJIBKOCTI JeTaneit y Oydepi).
Sxmo no3unif-By3oa P2, Ha skiit BinOyBaeThcsi O6e3mocepeiHe BUMIPIOBaHHA BiJIbHA (2 TPO
IIe CBIIYMTUME HASBHICTh OJIHI€T MITKM y BY3Ji P3), 3aroroBka mo BajMkax 3aikkae Ha
BHUMIPIOBaJIbHY MO3UIII0 P2, mHEBMOIMIIHAD migHIMAE ii 6e3mocepeIHbO 10 BUMIPIOBAIBHUX
HIYIiB 1 BI0OyBaeThCs CKaHYBaHHA (IIPU LIbOMY Y By3:11 P2 mosiBnsieThCst 0JjHA MiTKa, a y BY3Ji
P4 witka 3nHmkae). [lapamerp ¢/, mo Bignosimae Tpansakiii T1 — me yac TpuBaHHSA JaHOI
onepaiii OTpumani pe3yiabTaTH aHATI3YIOThCsS B iH(GOpMaIiiHOMy 0101l Ha BIAMOBIAHICTH
3aKJIaJICHUM BUMOTaM [0 JOMYCTUMUX MEXK KOMIIO3HUTHUX BKJIFOYEHb. 3a pe3ysbTaTaMu
BUMIPIOBaHb NMPHUIMAETHCS BUCHOBOK PO MPHIATHICTh KOHTPOJIBOBAHOI JeTalli (TIpU IIbOMY
miTka 13 P2 mepexomute 10 By3na P4, mepexin BigOyBaeTbcsi MpOTATOM dacy ¢2, IO
BianoBigae Tpanszakuii T2), abo BHCHOBOK MNpo BigOpakyBaHHs (Mpu IpOMY MiTKa i3 P2
nepexoauTh A0 By3na PS5, nmepexia BinOyBaeThcs MPOTATOM 4Yacy ¢3 1110 BiANOBiAAa€ TpaH3aKIii
T3). [lapanenbHo crparboBy€e TpaH3akilisg T4 (dac cripairoBaHHs 4 3a1ae yac, OTpiOHMIA 71
BIJTHOBJICHHSI BUMIpPIOBAJILHOI TO3HUIIT) 1 MOSIBIAETbCA MiTKa y By31i P3, mo cBiguuTh mpo
TOTOBHICTh YCTAaHOBKM JIO aHaJi3y HacTymHoi nerani. [lpuyomy Ha Tpanszakmii T2 1 T3
HAKJIAIAI0ThCS TOJATKOBI OOMEKEHHS: BOHM B3a€MOBHUKIIIOYAIOTH OJHA OJHY, TOOTO MpHU
crpamoBanHi T2 mepexing T3 3akputvii 1 HaBmakw, a BHOIp KOHKPETHOTO BapiaHTy
00yMOBJIIOETHCS HAIlEPe/] 3alaHUM BHUIIaJIKOBUM YHCIIOM.

[ToBHuMiT 1MKI (GYHKIIOHYBAaHHA MeEpeXi (KOJWM BCl TpaH3akKilii ONMUHATHCS B PEXKHUMI
3a00pPOHEHHMX ) 3aBEPIIUTHCS KOJU BCI MITKH 13 By3na P1 mepeitayTs 10 MiTok By3miB P4 (n4
BIJIMIOBIJaTUME KUTBKOCTI JeTalled, M0 3aJ0BUIBHSIOTH BHMOTaM KOHTpoio) i PS5 (n5 —
KUIBKICTB BiIOpaKOBaHHUX ).

T2

o ROXE
Of RO SIS
\I]ﬂQ

Pucynox 1. Mepexa IleTpi s BimoOpaskeHHsI MPOIECy MOBIPKH JIeTaliell Ha HAsSBHICTh
KOMIIO3UTHHX BKIIFOUEHb.

Hactynaum kpokom micisi BUOOpPY CTPYKTYpH MeEpexi € 3aJaHHs HapameTpiB, II0

BIJIMOBIIAI0OTh XapaKTEpUCTUKAM MOJIeIboBaHOTO mponecy. Ockinbku t/, t2, t3, t4 — B
HAIIOMY BUIIAJIKY HE € CTAJIMMHU, a KOJUBAIOTHCS JIOBKOJIA ICSIKUX YCEPEIHEHUX 3HAYECHb,
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MH Ma€EMO CIpaBy 13 cTOXacTHYHOK Mepexero Ilerpi. ToMy Ha KOXHOMY KpOIi
MOJIEJIFHOTO Yacy B MPOLEC] CUMYJTIOBAaHHS 3HAYEHHS YaciB TPAaH3aKIii BUOUPAIOTHCS SIK
BUITQJIKOBI BEJIMYMHU 13 TayCOBUM PO3MOJAUIOM, MATCIOAIBaHHS 1 JHCHEPCisl SKOTO
BCTAHOBITIOIOTHCSI HA OCHOBI CTATUCTUYHHX OIIHOK JaHUX CIIOCTEPEKECHb Hal POOOTOIO

YCTQHOBKH, 1110 MEPEAYIOTh MOICTIOBAHHIO. Pe3ynbTaTH TaKMX CIIOCTEPEIKEHb HaBEICHI
Ha a puc.2.

Pucynok 2. MimoBipHicHuit po3moain yacis Tpansaxuiii ¢/, t2, 13, t4— pl,p2,p3, p4 -.
BIJIMTOB1JTHO

[Iporniec KOHTPOIIO POOOTH YCTAaHOBKM BiOOpa)keHO y MIpoIleci 3MiHH MapKepiB y
By3nax mepexi Iletpi Ha puc.1l Bix mouatkoBoro crany (n,0,1,0,0) no kinuesoro (0,0,0,n4,n5)
3a JIOMOMOTOI0 PO3POOJIEHOTO MPOTPAMHOTO 3a0e3INeUeHHs. Pe3ynbTaTh CHMYIIOBAHHS -
3MiHY CTaHy POOOYMX IMO3HI[iH BHUMIPIOBAIBHOI YCTAaHOBKH B IPOIIECI KOHTPOJIIO MapTii 3
JIECSITU JIeTajiel - moKa3aHo Ha puc.3.
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Pucynok 3.3MiHa MapKyBaHHS BY3J1iB Mepexi (CTaHiB poOOYMX MO3HLIH BUMIPIOBATIBLHOT
YCTaHOBKH) B MacIITadl MOACIBHOTO Yacy.

Jlireparypa

1. 3aiiueB JI.A. Matematu4ni Mozemi JUCKpeTHHX cucreM: HaBuanpHuil mociOHUK //
Oneca: OHA3 iM. O.C. ITomosa, 2004. — 40 c.

2. MaremaTnuHi OCHOBU Teopii TenekoMmyHikaniiiHux cuctem / Ilizpydnuk 3a
3araipHOI0 penakilito B.B. I[Tonoscekoro. — Xapki, TOB «Komnanis CMIT», 2006. — 564 c.

3. Ilurepcon k. Teopus cereii [lerpu u monenuposanue cucreM. — M. Mup, 1984. —
264 c.
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OIIIHKA BOITHECTIMKOCTI EJIEMEHTIB METAJIEBOT'O KAPKACY
TOPI'IBEJIBHO-O®ICHOTI'O HEHTPY

T.Y. Makara, T.O. Krynytskyi, A.P. Sorochak, Ph.D., Assoc. Prof.
FIRE RESISTANCE ASSESSMENT OF STEEL FRAMEWORK ELEMENTS OF
THE TRADE AND OFFICE CENTER

MertaneBi KOHCTPYKIii 3aBISKH CBOIM IlepeBaraM AyXKe IIHPOKO BHKOPHCTOBYIOTHCS
MIPU CIIOPY/KEH1 Oy/iBeNb PI3HOTO MPU3HAYAHHS, IPOTE OJHHUM 13 OCHOBHUX HEJOJIIKIB, KU
HEOOXIJTHO BpaxoBYBaTH IPHU LIbOMY, € iX HHU3bKAa BOTHECTIHKICTH, sIKa CKiIagae TiUTbku R15
0e3 BUKOPHUCTaHHS JOJAaTKOBUX 3aX0J1iB BOTHE3aXHUCTY.

UyTIuBICTh €JIEMEHTIB METAIEBUX KOHCTPYKLIN 70 Iii MiABUIIEHOI TEMIIEpaTypu MOXKe
CIIPUYMHUTH HEOe3IeKy s BCiel OyIiBIi, 3HAYHO 3HIKYIOYM ii CTYIIHH BOTHECTIHKOCTI.
ToMmy OIiHKa MOXKEKHO-TEXHIYHUX XaPAKTEPUCTUK METATIOKOHCTPYKIIM Ta OOIpyHTYBaHHS
C1I0c06iB BOTHE3aXKCTY € JyXKe BaIMBMM 3aBIAHHS IIle Ha €Talli iX IpoeKTyBaHHs. Moro
BUDILICHHS TMOTpedye BpaxyBaHHS BUMOI HOPMAaTHBHO-PAaBOBUX akTiB [l], sKki
nepenbavaroTh Oe3leKky rmnepeOyBaHHA JIIOAWHU Yy TPHUMINICHHI Ta BIATOBIAHICTH
BUKOPUCTAHUX OyJiBEJIbHUX MaTepiaiB BUMOTaM MOKEXKHOI O€3MEKH.

B poGoTi BUKOpHUCTaHO MIiJIXiJ O OIIHIOBAHHS BOTHECTIHKOCTI €JIEMEHTIB METAJICBUX
KOHCTPYKIIiH IUTAXOM MOJIETIOBAHHS METOJIOM CKiHYeHHHX eeMeHTiB [2]. Floro BukonyBamm
y JIBa €Taly — CIIOYaTKy MOJCIIIOBAIM PO3BUTOK MOXKEXi B OyAiBIl Ta BHU3HAYAIW 3MIHY
TEMIIEpaTypHUX IIOJIiB, a MOTIM BUKOHYBAJH PO3PAaXxyHOK Ha MIIHICTh €JIEMEHTIB KapKacy
NpU JaHUX Temneparypax. s MoaentoBaHHS BUKOPUCTOBYBaIu nporpamHi maketu JIIPA-
CAIIP 2015 Tta PyroSim 2015. [Ins pospaxyHky Oyimo oOpaHO QparMeHT Hecy4doro
METaJIEBOT0 KapKacy OJIHOMIOBEPXOBOI YAaCTHHHU 3alpOEKTOBAHOIO TOPriBEIbHO-0(ICHOTO
neHTpy. KoHcTpykTHBHA cucTema OyiBili sBiisse cOO0I0 pamMHUI cTaneBuil kapkac. Komonu
MaroTh KpoK 12x6 M. MiKIIOBEpXOBI IEPEKPUTTS BUKOHAH] Y BUTJISAII KOMOITHOBAHOT IIJTUTH 3
MOHOJIITHOTO 3aJ11300€TOHY 1 CTaeBOTo Npo(iIbOBAHOTO HACTHITY IO METAJIEBUX MPOTOHAX.

3riJHO HOPM 2 TPaHUYHHUM CTAHOM JJIsi KOJIOH METAJIeBOr0 KapKacy € BTpara Hecydoi
3natHOCTI (R), a ams Ganmok sIK eNeMEeHTIB MEepeKpHuTTs — BTpara Hecy4oi 3aatHocTi (R),
nimicHocti (E) ta TemnoizomoBansHoi 3aaTHOCTI (I). [Ipn boMy st rpomancbkoi OymiBiai
CTyMeHw BorHecTiMkocTi Il komoHW mMOBWHHI BiAgmoBigaTu kiacy BorHectiiikocti R120, a
nepekputts — REI45.

[TpoBeneH1 po3paxyHKH IMOKa3alid, IO MPH BiJCYTHOCTI 1OJIaTKOBOTO BOTHE3aXHCTY
3aIpOCKTOBAaHA KOHCTPYKIIST HE BIAMOBIZA€ JaHUM BHMOramM. B SKOCTI J10AaTKOBOTO
BOTHE3aXUCTy OyJ0 MNPUHHATO CHOPYIKEHHS TEIUIOBOTO €KpaHy 3 BOTHECTIHKOIo
TIICOKApTOHY 3 IIApOM TEIUIoi3osmii TOBHMHOK 65 MM. [loBTOpHUE poO3paxyHOK
MiTBEPUB, IO B IbOMY BUIIAIKy HEOOXiTHA MOKEKHA CTIMKICTh KOHCTPYKIIIT 3a0e31eueHa.

JlitrepaTtypa

1. IBH B.1.1-7:2016. IToxexHa Oe3neka 00’ektiB OyaiBHunTBa. — K: MinperionOy,
2017.-40c.

2. Imyk, C.B. Ominka H/IC craneBoi depmu min yac moxexi / C.B. Imyk, A.IL
Copouaxk // Marepianu VII MixkHapogHOT HayKOBO-TEXHIYHOI KOH(EPEHIii MOJIOINX YUSHUX
Ta CTYJICHTIB «AKTyaJlbHI 3aJadi Cy4acHHX TexHoJorii», Teprominb, 28-29 nucromana
2018. — Tepuomins: THTYVY, 2018. — C. 97.
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3ACTOCYBAHHA MOHOJIITHUX BATATOIIYCTOTHHUX IIEPEKPUTTIB ¥
I'POMAJICBKHUX BYAIBJIAX

V.M. Marynovskyi, M.I. Hud, H.M. Kramar, Ph.D., Assoc. Prof.
APPLICATION OF MONOLITHIC MULTI-HOLLOW FLOORS IN PUBLIC
BUILDINGS

B Vkpaini y OyaiBHHUITBI HIMPOKO 3aCTOCOBYIOTH 0araTONMyCTOTHI 3alli300€TOHHI
IUIMTH, 110 BHMTOTOBJAIOTH HA 3aBOJAX 3ali300€TOHHHMX KOHCTPYKWi. Ix mmpoko
BUKOPUCTOBYIOTh y TNPOMHCIOBOMY Ta LUBLIBHOMY OYyIIBHUITBI NpHU 3BEACHHI 00'€KTiB
Pi3HOTO MPHU3HAYEHHS.

OnHak, cydacHi PHUHKOBI yYMOBHM 3YMOBIIOIOTH BHKOPHCTAHHS KOHCTPYKILIH, IO
3a0e3mevyroTh 30UIBIICHHS ITPOCTOPOBOI >KOPCTKOCTI, PO3MIUPEHHS (PYHKI[IOHAIBHUX Ta
00'eMHO-TIJIAaHYBJIBHUX DIIEHb 1 MOJIMIIEHHS apXiTeKTypHOi BUpa3HOCTI OyxaiBenb. Bei wmi
(bakTOpu 3yMOBHJIHM IIMPOKE 3aCTOCYBAHHSI TEXHOJIOT1i MOHOJIITHOTO 3aJ11300€TOHY.

Haii0inpina BuTpaTa 3a1i300€TOHY y MOHOJITHUX OyIiBJISX MPHIAJA€ HA TUIUTH, TOMY
€KOHOMIYHE PIIICHHS KOHCTPYKIIH TUIMTHUX €JIEMEHTIB Ha0yBae Bce OUIBIIIOrO 3HAYCHHS.

3acTocyBaHHS MOJETHICHUX MOHOJITHHUX HEPEKPHUTTIB 32 PaXyHOK 3HWKEHHS Baru
KOHCTPYKIIA 1 3MEHIIEHHs iX IMPOTHHIB J03BOJIAE ICTOTHO ONTHMI3yBaTU KOHCTPYKTHUBHI
cxemu OyniBens. Ha puc.l. moka3aHi MOXJIMBI IUISIXU ONTHMI3allii KOHCTPYKTHBHOI CXeMHU
OyniBenb 3a paxyHOK 3aCTOCYBaHHS IIOJIETHIEHHMX OaraTOMYCTOTHHX MOHOJITHHX IIJIUT
HNEPEKPHUTTS.

‘ | e o o o o o

1) 6)

Pucynox 1. MoHOIITHI IEPEKPUTTSI: a)- CYIIBHI, 0)- 6araTomycToTHI.

TexHomoriss 3BENEHHS MOHOJITHHUX OaraTONMyCTOTHHX IEPEKPUTTIB mepeadavae
BIIPOBA/KEHHS B TIJO IUIUTH ITyCTOTOYTBOpPIOBauiB (HE3WOMHOI omanyOku) pi3HOi (popmu
(Kynb, emirnciB, Tpameriid, TpyO Tomio.). 3arajdbHi BUMOTH JIO HE3HIMHOI OMNalyOKH
0araTonyCTOTHUX IEPEKPUTTIB MPUHLIUIIOBO HIYMM HE BIAPI3HAIOTHCS BiJ] BHUMOT [0
3BUYANHOI OMayyOKH, OJIHAK, BHYTPIIIHSA HE3HIMHA ONaJTyOKa TIOBHHHA BIIIOBIIATH
JIeK1TBKOM 0COOJIMBHM yMOBAM, 110 TapaHTy€e €KOHOMIUHICTb 1 Oe3MeKy 11 BUKOPUCTAHHS.

BuxopucroByBani B OyAiBHMITBI OyiBeNbHI Marepiaad 1 €JIeMEHTH TMOBHHHI OyTH
0e3MeyHrMH 3 TOYKU 30py IMOKexkHO1 Oesmeku. Ilpu iX HarpiBaHHi 1 FOpiHHI HE TOBHHHO
BUAUIATUCS ~ TOKCMYHUX 1  OTpylHHMX Ta3iB. He  momyckaeTbcsi — 3acTOCyBaHHs
yCTOTOYTBOPIOBAYiB, BHKOHAaHMX 3 MarepialiB, fKi TNepexoaaTh MpH HarpiBaHHI B
ra3onoAiOHWil CTaH 3 MIABUIIEHHSM THUCKY BCEPEIMHI IYCTOT, TaK SK ICHYye HeOe3reka
BUOYXY B Tl TunTH. [lycToTOyTBOpIOBayi MOBUHHI OyTH O€3M€UHi 3 €KOJIOTIYHOI TOYKHU 30py
Ha BCIX eTarnax >KUTTEBOTO MKy BUPOOY — BiJl BUTOTOBJICHHS JI0 YTHJIi3aIlii.

HeszBaxarouu Ha Te, 1110 y OyIiBHUITBI IIUPOKO 3aCTOCOBYIOTH 30ipHI 6araTomycToTHi
IUTMTH, OJIHAK, 3aCTOCYBaHHS MOHOJITHOTO 3alli300€TOHY OUIbIIE BIiANOBITAE CyYaCHUM
OyzAiBeTbHUM TEHICHIISIM MOPIBHAHO 13 301pHUMHU KOHCTPYKLISIMU.

95




Mamepianu IX Midcnapoonol HayKoeo-mexHiyHol KOHpEPEHYii MOIOOUX VHEHUX M CHIYOEHINIE.
Axmyanori 3a0a4i cyyacrux mexronozii — Tepronine 25-26 mucmonada 2020.

YK 624.048
JL.I. MeabHuk, I.B. KoBaib kaHa. TexXH. HAyK
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

MOJAEJIOBAHHA ITIOBEJAIHKHU BETOHY 3A CTUCKY TA PO3TAI'Y

L.I. Melnyk, 1.V. Koval Ph.D.
SIMULATION OF CONCRETE CONDITION UNDER COMPRESSION AND
TENSION

Benuka kiIbKicTh 3a1i300€TOHHMX KOHCTPYKIIM B YKpaiHi, 30KpeMa MPOMHUCIOBHUX
OyziBenb Ta MOCTIB BTpayarOTh a00 BTPATHJIM CBOIO BiANOBIAHICTh CYy4YaCHHM CTaHIapTaM.
OcHoBHUMM (paKTOpamy, K1 CIPUSIOTH ILOMY €: 3pOCTaHHS IHTEHCUBHOCTI IX BUKOPUCTAaHHS;
301IbIIEHHS] BUMOI HaBAaHTAKEHOCTI; BTpaTa KOPO3iifHOI CTIMKOCTI BHACIIJOK BIUIUBY
arpecuBHOrO CEpeJOBUIIA, TOLIO.

KinpkicTe (i3muHO 3acrapinux OyaiBenb 1 CHOpYHA, SKIi MalOTh eKCIUTyaTalilHi
MOIIKO/KEHHSI Ta Je(eKTH, MocTiiHo 3poctae. Kpim Toro, 31 3MiHOIO MpU3HAYCHHS 1 YMOB
eKcIutyaramii OyaiBenb Ta CHOPYA, JOCUTh 4YacTO 30UIBIIYIOTbCS —EKCIUTyaTaliiHi
HaBaHTAXCEHHA, SKI [EpPEeBUIIYIOTh MPUHHATI NpU MNPOeKTyBaHHI. JlIs IpPOJOBKEHHS
HOPMaJIbHOI eKCIUTyaTallii KOHCTPYKIii HeoOXiHe BIAHOBIEHHS a00 30UIbIICHHS 1X HeCy4oi
3aTHOCTI.

B octanHi poku y CBITOBIH MPaKTHIlI TPOBEACHHS HAYKOBUX JOCIIIKEHb BCE YacTile
PO3IIUPIOETECS 32 PaXyHOK 3aCTOCYBaHHS KOMII FOTEPHOI'O MOJEIIOBAHHS, L0 BHUKIIUKAE
BEJIMKY 3aI[iKaBIIEHICTh 1O MOXIHUBOCTEH, SIKI MOXXHA JIOCSTTH 3a JOTOMOTOI0 METOIY
CKIHYCHHHMX €JIeMEHTIB. [[y1s1 1OCTOBIPHOTO MOJIENIOBAaHHS HENHINHOI MOBEAIHKH OCTOHY 3a
CTHCKY Ta pO3TATY BUKOPUCTATU 8-MU BY3JIOBUH cKiHueHHHI enmemeHT SOLID6S, skwuii
BOJIOJII€ TphOMa cTymneHssMu cBoOoau B HampsiMkax OX, OY 1 OZ. Enement SOLID65 mae
3IaTHICTB 0 PO3TPICKYBaHHS MIPHU PO3TATYBAHHI 1 JPOOJISHHS NPU CTHCKaHHI. BiH 3a10Bi1bHO
OTHUCY€ TOBEAIHKY OCTOHY BIIMOBIIHO 10 aiarpamu aedopMmyBaHHS, mojgaHoi Ha Puc 1. Y
NEpBUHHOMY CTaHi, 10 MPUKJIaaHHSI HaBaHTAKEHHs, MaTepiall eIEMEHTa € 130TPOITHHM.

' ] ! Tatanm ax tany

Pogvanmfon enne

T ,,
Fye / ’
el aimae ! | | Cmucw &y

LAYl
Pucynoxk 1. 3anexHicTh MiXk Hapy>KEHHSIMH Ta JieopMaiisiMi B OETOHI:
1 — oGnacTh npyxHUX nedopmartiii; 2 — 06JacTh MIACTUYHUX Jedopmariii

Bapro Big3HAuMTH, IO YMCENbHUNA METOJ JO3BOJIAE 3MOJAETIOBATH HE TUIBKU
pPe3yAbTYIOUMI TIOKA3HWK Ti€l YM 1HINOI MIIHICHOI XapaKTEPUCTHKW KOHCTPYKIIi, aye 1
BiZjoOpakae xapakrep iX po3BUTKY. Bukopucranus ckinueHHoro enemeHta SOLID65 nae
3MOT'Y 3 JIOCTaTHBOIO TOYHICTIO BiATBOPIOBATH IIPOIIEC YTBOPEHHS TPIIIUH Ta iX PO3BUTKY Ha
BCiX KpPOKax 3pOCTaHHS HABAHTAKEHHSI.

Merto/ CKiHYEHHHUX €JIeMEHTIB JJO3BOJISIE ETANBHO ONUCATH Mpoliec AehOpMyBaHHS Ta
pyHHYBaHHSI KOHCTPYKIIii, OCKUJIbKH €KCIIEPUMEHTAIbHO BCTAHOBUTH BCi KiHLIEBI edopmartii
Ta MEPEMILIEHHS € JOCUTh CKIIAHUM 3aBIaHHSIM.
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MPUCTPIA JJIsI BAKOITYBAHHS KOPEHEILIOAIB OBOYEBUX KYJIHTYP

A.R. Mykolaevuch, V.V. Stel’mawyk
DEVICE FOR DIGGING ROOTS OF VEGETABLES

BupomryBanHs Ta 30MpaHHS OBOYEBHMX KyJIbTYp — HAWTPYAOMICTKIIII omneparii
CUIBCHKOTOCTIOAAPCHKOTO  BHUPOOHUIITBA. 3aTpaTH Tpali Ha OTPHUMAHHSA  YpOXKaro
KOPEHEIIONNIB Yy JECATKM pPa3iB BUILI, HIK BUTpPATH Mpali Ha BUPOOHUITBO 3€PHOBHUX 1 Y
JIeKUJIbKa pa3iB BUIIIi, HK TTPU BUPOIIYBaHHI IIYKPOBUX OYPSIKIB.

Haiikpamii mo>xuBHI SKOCTi 3 MOMIXK KOPEHEIUIOAIB, a caMe, CTOJIOBUX, Ma€ MOPKBA.
Bona wictuTe 0araTo TOXXMBHUX PEUYOBMH 1 BiTaMiHIB, 30KpeMa KapOTHHY, SKUWA B
OpraHi3Max JIIOAMHU 1 TBAPHHU NIEPETBOPIOETHCS HA JKUTTEBO HEOOX1THUI BiTaMiH A.

[Tim yac MexaHi30BaHOTO 30MpaHHS KOPEHEIUIOAIB OBOYEBUX KYJIBTYp, 30KpeMa
MOpPKBHU, /10 MAalIMH CTaBJIATh TakKi BHUMOTH: 3aCMIYEHICTh KOPEHEIUIONIB POCIMHHUMH
pemtkamu He Ounbie 2 %, MOUIKOAKEeHHS KOpeHiB He Oubie 5 % [1].

{0110 yposkaifHOCTi CTONOBUX KOPEHEIIOAIB, TO CXeMa CiBOM CYTTEBO He BIIMBAE. i
JIOTILTHHO BUOMPATH 3 YpaxXyBaHHIM HasBHOI 30MpaIbHOT TEXHIKH.

Jns 30upaHHS CTOJOBUX KOPEHEIUIONIB, 30KpeMa MOpPKBHM, Yy Hamlii Kpaini i 3a
KOPJAOHOM HaW4acTillle BUKOPUCTOBYIOTh KOpPEHE30MpaibHI MAIIMHU TEPeOMIBHOTO 1
HiAKOMYI0YOro TUMIB. JIst IETKUX IPYHTIB AOLIIBHO BUKOPUCTOBYBATH MEpIIi 3 HUX, a JUIs
IPYHTIB CEPEIHBOTrO 1 BaXKOTO MEXAHIYHOTO CKJIaay KpallMMH € MAIlMHU BHKOITYHOUOTO
THUITY.

Po6oui opranu mammuH i MexaHi3MiB, sIKi 6€31ocepeIHbO 3a/1isiHl, TOOTO KOHTAKTYIOTh
y mporeci 30upaHHS 1 mojanblioi oOpoOKM 1 mepepoOKH 3 KOpPEHeIsIoJaMH, He TOBUHHI
JIOITYCKATH 1X TpaBMYyBaHHSI.

Tino KoOpeHeruIoniB MOPKBU YYTJIHMBE 10 yJapHUX HABaHTA)XEHb, TOMY HEOOXiIHO
3armo0iraTu MOMIKO/DKEHHIO 1X MPH BUKOITYBaHHI, TepepoOIli 1 TpaHCIIOPTYBaHHI.

OCHOBHUII HENONIK BHUKONYIOYMX pOOOYMX OpraHiB MamuH I 30MpaHHS
KOPEHEIIONIIB OBOYEBUX KYJIBTYp y TOMY, IIO Ha TpaHCHOPTEp-cenapaTop pazoMm i3
KOPEHEIIOIaMH  TIOIa€ThCsl  BeNMMKa Maca TIpyHTY. Lle yCkiagHioe BiOKpEeMIICHHS
KOPEHEIUIOIB BiJ IpyHTY. [ 3a0e3rneueHHs sIKiCHOTO JIOOYMIIEHHSI BOPOXY KOPEHEIIOiB
MOpPKBU HEOOXIJHO MPOAOBXKHUTHU ILISIX PyXy CEMapylOYMMH MeXaHi3MaMH, BCTAHOBIIIOBATH
JI0JJATKOBI MPHUCTPOI Ul JOOYHMIIEHHs. Bce 1e 301blIye TpaBMyBaHHS KOPEHEIUIONIB Ta iX
BTpaTH 1 B IIIJIOMY 30UIbIITYE €HEPTOEMHICTH MaIvH [1].

J11s1 BUKOIIYBaHHS KOPEHETIIOIB OBOUYEBUX KYJIbTYp MOKHA BUKOPUCTATH MPUCTPIH, Y
SKOMY 3aBJSIKH OOMEXYIYHMM aKTHBHHM BUKOIYIOYHMM IMCKaM Ha CENapaTop IMOAA€ThCS
MiHIMallbHa KUIBKICTh IPYHTY Pa30M 3 KOpEHeIIoJaMu. Y pe3ynbTaTi MOKPaIly€eThCsl IPoIiec
cemapailii 1 3MEHINYIOTbCA eHeproButpatu. KopeHe30upaibHa MalldHAa 3 TaKUM POOOYNM
OpPraHOM CKJIQJA€ThCs 3 paMy 31 BCTAHOBJICHMMH Ha Hill BajaMH 3 IUIOCKUMH JIMCKaMH,
JeMelieM, IPYTKOBUM €JIEBATOPOM 31 CTPYIIyBauaMH 1 TPYAKOINOAPiOHIOBaYEeM, MTOTIEPEYHIM
€JIEBaTOPOM 1 BHUBAHTAXYBaJbHUM TpaHcnoprepoM. Ilin "ac migkomyBaHHS IUIacTa IPYHTY
pa3oM i3 KOopeHerojaMi OOKOBHHAMH HCKIB, IO 00EPTAIOTHCS, BiH PYHHYETHCS, YacTHHA
IPYHTY NpPOCHIIAETHCS B 3a30p MDK JIeMeIeM 1 JUcKaMH. SIKIIO 3a30p MK JUCKaMH
30UTBIIUTH, TO TIPYHT Oyae pO3pUXIIOBATHCS 1 Tpolec cemaparii Oyzae BimOyBatucs
iHTeHcuBHime. [lpu pyci MamimHU 1oJeM, MJIOCKI JUCKH, SIKi BCTAHOBJIEHI CIepeay, pa3oM 3
JIEMeIIeM BHUPI3aloTh IIACT TPYHTY pPa30M 3 KOPEHEIIOJaMH 3aBIIMPINKH BiJICTaHI MIiX
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JUCKaMH, 1 TOBIIMHOW, SKa JOPIBHIOE TIMOWHI XOay JeMmenia, 1 MepenarTh HOro 3a
JIOTIOMOTOI0  BCTAHOBJICHMX 333y Nap [JUCKIB Ha TpaHcrnoprep. bBokoBi moBepxHi
BCTAHOBJICHUX TMIONEpeAy Tap JUCKIB TIEPEeKpPHBAIOTh OIYHI TMOBEpXHI Tap JHUCKIB,
BCTAHOBJICHUX 333y, HAlpsM OOEpPTaHHS SKUX CIIBIAJAa€ 3 HANPSIMOM pyXy IJjlacrta Io
nementy. TopieBi MOBEepXHi 3337y BCTAHOBJICHUX AHMCKIB HE YMHATH OMOPY MEPEMIICHHIO
lacTa IPyHTY IO JieMenly. 3a30p MDK TOPUSMH JUCKIB 1 BaJOM CYMDKHHMX JIHCKiB
(KOHCTPYKTHBHUH 3230p) BUKJIFOYAE TEPTS JUCKIB 00 BaJl.

[Ipu nepemimenHi miacta OOKOBMHM IHUCKIB, IO O0OEpTAIOThCS, PYHHYIOTH HOrO,
YaCTUHA TPYHTY IPOCUITAETHCS B 3a30p MK JIEMENIeM 1 AUCKaMH. 30UTbIICHHS 3a30py MiXK
JUCKaMM 32 XOAOM IUIacTa IO JIeMENly CIpuse Horo po3myiryBaHHio. KopeHi pasom 3
IPYHTOM, 1110 3QJIMIIUBCS, IOCTYNAIOTh Ha €JIeBaTop, Ha SIKOMY 3a JIOIIOMOTOI0 CTpyIIyBaya i
€JIACTHYHOTO TPYAKOINO/APiOHIOBaYa BiJOYBA€ThCs MOBHE PYHHYBAaHHS TIPYNOK IPYHTY, ILIO
3QJIMIIWIINCS, 1 BIJIUICHHS X BiJl KOpPEHIB. 3 ejeBaTopa KOpPEeHI MOCTYIATh Ha MOMEePEeYHUI
€JIEBaTOP, MOTIM 332 BUBAHTAXKYBAJIHHUM TPAHCIIOPTEPOM MOAAIOTHCS y TPAHCHIOPTHI 3acO0H.

s SKICHOTO BHUKOHAHHS TaKUM KOpPEHE30MpaIbHUM IPUCTPOEM TEXHOJIOTTYHOTO
nporecy HeoOXiTHMUM € BHOIp TakuX MHapamerpiB i peXuMiB poOOTH IUCKIB Ta Mpodisto
nemernia, siki 0 3a0e3medryii BUKOIYBaHHS KOPEHEIIONIB OBOYEBHUX KYJIBTYP 3 IPYHTY 3
SKHAMEHIIIMMHU €HEPTeTHYHUMU BUTPATAMHU.

AHani3 OUIbIIOCTI PO3POOOK KOHCTPYKIINH BUKOIMYIOUHMX MPHUCTPOIB AJIi OBOYEBUX
KYJIBTYp TIOKa3aB, 10 BOHU JOIMYCKAIOTh 3HAYHI BTPATH 1 TpaBMyBaHHS KOPEHEIUIOIB,
HEJOCTaTHHO MOBHE BIAJIJICHHS KOPEHIB BiJ I'PYHTY 1 POCIMHHHUX OMIIIOK, MalOTh HU3bKY
OPOAYKTHBHICTSG [1].

[Tin gac 30upaHHs KOpeHEOYIbOOIUIOIB TaKk caMo, SK 1 mig 4ac oOpoOITKY IPYHTY,
B)XXJIMBOIO € TEXHOJIOTIYHA omeparis migiomy rpyHry. Iliapizanas miacta i migiom IpyHTY €
HaWCKJIAHIIIMMUA Ta HaleHepro3aTpaTHIMMH. Po3poliieHi pi3HI KOHCTPYKINi poOounx
Opranu Juid MiIZAOMY TIPYHTY: JIEMIlIHI, pPOTOpHi, KOMOiHOBaHi. BpockonanmenHs ix
HaIlpaBJICHO Ha 3HIM)KCHHS €HEPTrOEMHOCTI 1 TOKpAIIeHHs SIKOCTI iX poboTu. 11lo6 gocsaruyTu
MEHIIUX EHepro3arpar Ha MiAHOM KOpeHeOYIbOOmIoaiB, HEOOXiAHO 3HU3UTH KUIbKICTh
IPYHTY, IO 3a0UPAETHCSA PA30M 13 KOPEHSIMU i Yac BUKOIYBaHHS, y Pe3yJbTaTl MEHIIUMU
OyZayTb 1 3aTpaTu eHeprii Ha BiIUIEHHS IPYHTY BiJl KOPEHEIUIOMIB.

Mo>kHa BUKOpPUCTATH Ul BUKOIYBAHHSI KOPEHEILIOJIIB OBOYEBUX KYJIBTYpP HMPUCTPiil
JUISL MOAAOMY TPYHTY, SIKHH CKIIAJaeThcs 3 JIEMEIIa i BCTAHOBJICHHWX HAJ HUM JBOX Tap
napajeslbHUX JHUCKIB, Kl pa3oM 3 aKTUBHUMHU OOKOBMHAMHU YTBOPIOIOTH TpaHcmopTep. Lle
JI03BOJISIE TMiJHIMATH Ha 3HAYHY BHCOTY BY3bKY CMYKKY IPYHTY pa3oM 3 IMiJKOIIaHUMH
KOpEHEIUIolaMu. Y pe3yibTaTi 3MEHIIyeTbes i poOOYMX OpraHiB (JUCKIB 1 JieMeria) Ha
KOPEHEIJIOH, 1, SIK HACN1I0K, TPaBMYBaHHs KOPEHEILI0/11B, 0COOJIMBO MOPKBH 3MEHIIYETHCSI.
Taka KOHCTPYKIIisl MPUCTPOIO Uil 30MpaHHS KOPEHEIUIOAIB OBOYEBHX KYJIBTYp 3a0e3medye
3MEHIIEHHS KIJIBKOCTI IPYHTY, IO MOAAETHCSA 3 KOPEHEIUIOAAMU J0 Cernapyrouyux poOounx
oprasiB, 1 3amobirae cxomkeHHi iX yOik mpu migkomyBaHHI. TexHomoridyHui mpouec podbotu
TAKOr0 BHKOIYIOYOTO MPHUCTPOIO BHU3HAYAETHCS PO3TALIYBAHHSIM Yy MPOCTOPI IIJIOCKHUX
HANPAaBIISIOYMX JUCKIB. BimmosimHi pociimkenHs Oymu nposeneni [.M. Jlopoxkko, mpu
0oOTpyHTOBYBaHHI ITapaMeTpiB poOOUMX OpraHiB KOMOIHOBAHOI IPYHTOOOPOOHOT MamuHH [2].

JlitrepaTtypa
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y4€eH. CT. K. T. H., Kues, 1988. 150 c.
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BIIINB CTUCHEHOI'O KPYUEHHS HA MIITHICTH 3BAPHUX 3’€/IHAHb
PAMHUX KOHCTPYKIIIN

Yu. S. Mykhnevych, R.O. Kachor, A.D. Dovbush
INFLUENCE OF COMPRESSED TWISTING ON THE STRENGTH OF WELDED
JOINTS OF FRAME STRUCTURES

3BapHi 3’€IHaHHS paM MEPeNaloTh 3HaYHY KUTBKICTh CHIIOBUX (PakTOpiB. Y OLIBIIOCTI
BUITAJIKIB BHYTPIIIHI CHJIOBI (JaKTOPH CTHCHEHOTO KPY4YEHHS HEBPaxOBaHI MPHU PO3PAXyHKAX
Ha MIIHICTh 3BapHUX BY3JiB. BH3HAYeHHS JIOCTOBIPHOTO  HAMPY)XEHOTO  CTaHy
KOHCTPYKTUBHUX CHCTEM, a OCOOJMBO Yy BHIAJKax KOJIM B pamMax OJHOYACHO
BUKOPUCTOBYETHCS 3aKPUTI Ta BIAKPUTTI TOHKOCTIHHI HOIMEPEYHI MEPEeTHHH, € MoTpeda y
BU3HAYCHI HAINIPY)KEHb BiJ Jii BCIX BHYTPINIHIX CUJIOBUX (haKTOPiB. 3HAYHY JIOJIO HANPYKECHb
CKJIaJal0Th HANpPYKEHHsS Big [ii BHYTPIIIHIX CHWJIOBUX (DAKTOPIB CTUCHEHOTO KPY4YCHHS.
Bunukaenns nedopmanii CTHCHEHOro Kpy4eHHs BiZOyBa€ThCs y BHUIAJKaX KOJIH B )KOPCTKO
3aKpIIUICHUX €JIeMEHTaX paMH JiI0Th KPYTHI MOMEHTH.

VY poskuaadax TBEpAMX OPTraHIYHUX JOOpPHB BHHUKHEHHS KPYTHHX MOMEHTI B
NOMIEPEYMHAX BiNOYBAETbCA NPOTIATOM BCHOTO TIEpioJy eKCIulyarauii, a came: Tpu
HECHMMETPUYHOMY HABAaHTAKEHHI TEXHOJOTIYHOTO MaTepially, mpu i341 1o 0e3T0pikoKio,
Hai3/l Ha TPYAM IPYHTY i. T.I.

AHamni3 HampyXeHO-I1e(OpPMIBHOTO CTaHy 3BapHOro 3’€JHAHHS IPOBOJMMO Ha
KOHKpPETHIH pami po3kuaada TBepaux 100pus [1].

BizyanpHuii aHaniz paMHUX KOHCTPYKIIIM PO3KHIa4yiB TBEPAUX JOOPUB MOKa3aB, IO
HaOLIbII YacTile pyiHyBaHHS 3BapHUX 3’€IHaHb BiAOyBaeThCs y 3aAHIM 4acTUHI pamu. Y
JTAHOMY BHIIQJIKy L€ 3’€JHAHHS NMPSIMOKYTHOI IONEPEYHHU 3 HECYydOl OaJKoI0 po3Kuaada

(puc.1).

10H 87

Pucynox 1. 3BapHe 3’€HaHHS MONEPEUNHH 13 HECYUOIO OATKOIO

CxemaTn3yeMo Tmepepi3 3BapHOrO By3Ja IMONEPEYNHH 3 HECY4or O0alKkolo,
IPHUITYCKAEMO, 1110 BiH 3HAXOJUTHCA B OJHIH miomuHi (puc. 2).
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Pucynok 2. CxemaTu3ailist 3BapHOTO By3J1a

ac p;,Y; Z; —KOOPpAWHATH TOYKH AJId sIKO1 BUBHAYAEMO HaHp}I)KCHI/Iﬁ CTaH,

Iy, 1,, 1 »o Sy(2); —TEOMETPUYHI XAPAKTEPUCTUKU TOMEPEYHOr0 IEePETUHY
3’€THAHHS 110 O1CEKTOPHIN IUIOMINHI;

Hamnpy>xeHHs BiJ BHYTPIIIHIX CUJIOBUX (PAaKTOPIB CTUCHEHOTO KpydeHHs [3]:

- Ma)'Sa)-
Ti(Bw):BwI = Ti(Mw):ﬁ

[0

2

ne B w> M, — BHYTPIlIHi CUIIOBI (DAKTOPH CTHCHEHOTO KPYYEHHS;

, [, — T€OMETPHUYHI XapaKTEPUCTUKK CTUCHEHOTO KPYYEHHS.

;

a),-,S

BHuyTpimmHi cuioBi pakTopu CTHCHEHOTO KPY4YEHHsI BU3HAYAEMO 3 PiBHIHHSA [3]:

0 (s)=6,+6, Sh}g’“) +Bw°{1ch(ks)}

i Gl

N K, S_sh(ks)
Gl k

3

ne O(s =0)=0,0'(s=0)=0.

JleTanbHUI aHaNi3 HampyXeHO-1e(hOPMIBHOIO CTaHy PO3KPUB MPUUNHY BUHHUKHEHHS
pyHHYBaHHS y 3BapHOMY 3 €JIHaHHI MOMNEpPEeYHMHH 3 Hecyudoro Oankoro. be3 ypaxyBaHHA
JUHAMIYHUX HaBaHTa&)KEHb MAaKCHUMallbHI JTOTWYHI HampyxkeHHs B 1,74 pa3u mnepeBullye
HaANpPY>KeHHs] BU3HAUYEHI KJIIACHYHUM METOJIOM.
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OCOBJIMBOCTI PO3PAXYHKY BEJIMKOITPOJITHOI TPHOXIIIAPHIPHOI
APKHN

A.M. Okarynskyi. Yu.l. Pyndus, Ph.D., Assoc. Prof.
FEATURES OF CALCULATION OF THE LARGE-FLIGHT THREE-HINGED
ARCH

Apka — KpuUBOJNIHIHHUHN Opyc TUTABHOTO OOpHCY, TpUMKA OyiBeTbHA KOHCTPYKIIisI.
Apku OyBarOTh Oe3MIapHIpHI, ABOIIAPHIPHI Ta TPHUIIAPHIPHI, SIKIIO OMOPHI KIHII apKu
3'€JHATH CTPIDKHEM (3aTSKKOI0, IO CIIPUIIMae TOPU30HTAIBHY PEaKIlil0), YTBOPIOETHCS apKa
13 3aTSHKKOIO.

[TpomiT po3paxyHKOBOI apKu 1O Ocsax - 66 M, KPOK apok - SM. Marepianu - aepeBruHa
13 cocHHU 1-TO cCOpTy, MeTalieBl KOHCTPYKIIii BY3:iB - cTayib Mapku C235.

KoHCTpYKTHBHO TIepepi3 apKu CKIAAA€ThCS 3 IBOX MOSICIB, KOXKEH 3 SIKUX MPEJCTABIISE
co0o0r0 crmapeHi THYTOKJEEHI apKu 3 €JHaHMX po3kocaMu. Po3paxyHkoBa cxemMa apku
HaBeJleHa Ha puc.l.

22 000

H=

L=66 000

Pucynok 1. Po3paxyHkoBa cxema apku

Paniyc oci apku Bu3Ha4a€eThCs 3a HOPMYJIOHO:

1> +4f*2
R =———=35,75m
8f
IleHTpanbHui KyTH AYTU apKu:
a=2- arccos( _ f) = 134,72°
JIOBXKHMHA OC1 apKH:
S = mRa _ 84
“180 M
Hanpy>xeHHs B po3paXyHKOBOMY Mepepizi 00YHCII0EMO 3a GOPMYIIOLO :
N
o,.=—
oF, posp

Po3paxyHok Ha cTiliKicTh mI0cKoi Gpopmu aedhopMyBaHHS HEOOXiAHO MPOBOIUTH IS
apok OyIb-IKOro OOpUCY 3a YMOBH, SIKILIO BiJHOIICHHS BHCOTH IEpepi3y apKu 10 LIMPHHU
Oinbie 5.
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INEPEBAI'M 3ACTOCYBAHHA 35IPHUX BAI'ATOIIYCTOTHUX IIEPEKPUTTIB
Y KUTJIOBUX BY AIBJIAX

A.V. Onysko, H.M. Kramar, Ph.D., Assoc. Prof..
ADVANTAGES OF APPLICATION OF PRECAST MULTI-HOLLOW FLOORS IN
RESIDENTIAL BUILDINGS

[TepexpuTTs, SIK BHYTpIllIHI TOPU30HTANIBHI KOHCTPYKIT OyAiBelNb, [0 PO3MEKOBYIOTh
BHYTPIIIIHIM MPOCTIp MO BUCOTI HA TIOBEPXHU, CIPUIUMAIOTH 1 NTEPEAAIOTh HA CTIHU Y KOJIOHH
MOCTIiiHI ¥ TMMYacOBI HAaBaHTAXCHHsI BiJl OOJa[HAHHS, JIIOJEH, MaTepialliB TOMIO, a TAKOXK
130JTFOFOTH TIPUMIIIICHHS OJTHE BiJl OJJHOTO Ta BiJl BIUIMBIB 30BHIIIHHOTO CEPEIOBHIIIA.

MiXIOBepXOBI MEPEeKPUTTS KapKacHUX OyaiBenb HalyacTie KOMIUIEKTYIOTh
MOBHICTIO 31 30ipHHUX 3aJ1I300€TOHHUX E€JIEMEHTIB — OaJIOK MmaHenel. TakoK 3aCTOCOBYIOTHCS
1HIII KOHCTPYKLIi MEPEeKPUTTIB: MOHOMNITHI MEPEKPUTTS Y BUIJISAL TUIOCKOI 3a1i300€TOHHOT
IIMTH a00 peOpucToi KOHCTPYKINii; 30ipHO-MOHOJITHI TEPEeKPUTTS 31 30IpHUX TaHeel
NEPEKPHUTTIB, MOCHJIECHUX MOHOJITHUMHU Oankamu ab0 MOHONITHUMH OalkaMu W IUIMTOIO;
MOHOJIITHE 3aJ11300€TOHHE IEPEKPHUTTS 1O METAIIEBUX OajIKax.

Ockinbky HaiOiMbIIa BUTpaTa 3ai300€TOHY y OYIIBIAX NpUNANaE HA IUIMTH, TO
BOXIMBUM IUTAHHAM € EKOHOMIYHICTh TPHHHATTS pPINICHHS KOHCTPYKIH TUIMTHUX
eneMeHTiB. OHI€IO 13 Halle()eKTUBHIIINX CKIAJ0BUX 30ipHHUX MEPEKPHUTTIB € 6araTomycToTHI
WIMTH TepekpuTTs (PUCYHOK), 10 MpeacTaBisiOTh COOOI0 CIelialibHI €JIeMEHTH, 13
BHYTPIIIHIMH TOPOKHEYAMH Y TIO3/IOB)KHBOMY HAIPSIMKY.

Pucynok 1. baratonycToTHa niuTa nepekpuTTs

[ToniOHA KOHCTPYKIis CIIPHSIE 3HMKCHHIO BJIIACHOT Baru, 0€3 3MiHM HECY4Oi 3/1aTHOCTI.
Taxi NIUTH BUTOTOBJIAIOTH Y 3aBOJICBKMX YMOBAX 13 TIO€TAlTHUM KOHTPOJIEM SIKOCTI MPOTSITOM
BCHOTO IMKJIY, 3aBISKH YOMY TapaHTYIOThCS HOPMATHBHI EKCIUTyaTalliiiHI MOKa3HUKHU.
3aBOJICHKUIN ITUKJI BUPOOHMIITBA 3YMOBIIFOE HAOYTTS MPOEKTHOT MIITHOCTI OETOHY TIJIUTH BXKE
yepe3 24 roJIMHU, IO BUKIIOYAE MOXKIIUBICTh HETATHBHOTO BILTUBY MOTOJHUX (PAKTOpIB Ha
BUpIO, HAa BIIMIHY BiJi MOHOJIITHHUX KOHCTPYKIIi{, IO 3BOJSTHCS B YMOBax OyaiBEIbHOTO
MailaHYuKy Ta NOTpeOyloTh TPUBAJIOI BUTPUMKM B oOnamyOIi Ta JOMIALYy B HpoIeci
TBEPJIIHHS.

Homenkitatypa 30ipHUX TUTUT NMEPEKPUTTS Mepeadadae BUMYCK €JIEMEHTIB IIMPUHOIO
1,0; 1,2 ta 1,5 m. oBxkuHa Big 1,5 10 9 M, 3 kpokom B 10 cm.

3acTocoByBaHHS 30ipHUX 0araTomyCTOTHHUX IUTUT TIEPEKPUTTA Yy OyIiBHUIITBI
KHUTIOBUX OyJiBeNb 3YMOBIIOE CKOPOYCHHS TEpMiHIB OyHiBHHITBA Ta e(eKTHUBHILIe
BUKOPUCTAHHSI MaTepialiB.
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JOCJIIIKEHHS TUIIJIOMHOI'O ITIPOEKTY: (I’ ITUTIOBEPXOBUI
JKUTJIOBUM BYJIUHOK»
A.A. Pavlusik
RESEARCH PROJECT RESEARCH: «FIVE-STOREY RESIDENTIAL BUILDING»

Cyuache OyIiBHUIITBO Ha JJAHOMY €Tali JOCHUThb CTPIMKO IPOTPECY€E B PO3BUTKY CBOET
JSsITBHOCTI,1 11100 OyTH B KypCi BCIX HOBHX TE€XHOJIOT1H OY/IiBEeIbHOI raimy3i ,IOTPIOHO 3aBXKIN
CIIIIKYBATH 3a IXHIMH TOCIIPKCHHSIMH,BHHAX0/IaMU 1 HOBUHAMU.

Tema MOTO TUTIIIOMHOTO TIPOEKTY € T’ ITUITOBEPXOBHM JKUTIOBUN OynUHOK B M. Kuesi.
S mpoeKTyro HOro 3a yIOCKOHAJICHUMH BKE MMPOCKTAMH 1 TOJIOBHHMH MTPOEKTAMU JJISI MEHE €:
- OyHKITiOHAIBHA TOIIIBHICTE OYIIBII , SIK1 TOBUHHI BIJIMTOBIIaTH CBOEMY MPU3HAYCHHIO
- TexniuHa JOUIMBHICTH OYAIBIII , TOOTO 3aXUCT JIFOUHH BiJ 30BHINIHLOTO BILIUBY MPUPOIH.

- BynHKOBa MILIHICTH YHHHUTH OIIiP 30BHIIIHBOMY CEPEIOBHUIILY.

- Byannoxk Takox Mae 30epiraTé cBoi eKCIuTyaTalliitHi SKOCTi.

-ApXITEeKTypHO-XYAO0KHS BUPa3HICTh OY/IiBI1 , TOOTO HOro iHTEp’€p , €KCTEpeEp KU Mae
OyTH 1HIUBIAYyaJbHUM 1 TAPMOHIIOBATH 3 MICLIEM JI€ BiH 3HAXOJUTHCSL.

- Benuke 3HaueHHsS Ma€ TaKOXX E€KOJIOTIYHA JOMUIBHICTH OYMiBIi, TOMY BiH Mae OyTH
MiHIMaJIbHO MIKIAJTMBUM IS )KUTEINIB LHOTO OYAMHKY 1 HABKOJIMIITHBOT'O CEPEIOBHILA.

Tomy st OymiBHHIITBA MOTO TPOEKTY BHKOPHUCTOBYHD MaKCHMAaJIBHO €KOJIOT14HI
Mmarepiaiu, MpakTH4Hi, 1 TAKOX MaKCHUMAaJIbHO €KOHOMIYHi.

Hedopmariiro mijiBajieHb Ta Oy/1iBeJIb MOXKHA PO3JAUIMTH Ha HACTYITHI BUJIU:

Ocan — 11e 3MilIeHHs], BUKIIMKAHE YIIUTbHEHHSIM (CTHCKOM) TPYHTY ITiJl HABAHTAKEHHSIM, SKE
HE CYNPOBOJKYETHCS CUJIBHOIO 3MIHOIO OyIOBU TpYHTY a00 CKOPOYEHHS BEPTHKAIBHUX
po3mipiB OyxniBii (abo #oro yactun). Ocagky MOXKHA PO3IIIUTH HA TPU THIIH:

* a0CONIOTHUIN OCaJ OCHOBU a00 OyiBIII : BUBHAYAETHCA JJISl KOXKHOTO (PYHIAMEHTY OKPEMO;

* cepelHe OcCiaHHs MiaBalieHHs a00 OymiBIi : BU3HAYAETHCS 32 a0COJIOTHOIO OCAI0K0 HE
MEHIIle, HDK 3a JaHUMH TPHhOX OKpPeMHUX (yHIaMEHTIB ab0 TPhOX IUITHOK 3arajibHOTO
bynnamenTy Oyaisii abo criopyay;

* IOJATKOBUM OCaJl OCHOBU a00 OYIIBJIi : TaHWKA OCaJl € CYMOIO BCIX HETaTUBHHUX (PaKTOPiB,
10 BIUTMBAIOTh HA MiJBAJICHHS a00 OYIIBIIO (3BOJIOKEHHS TPYHTIB IiJIBaJICHHS JTOIIOBUMH 1
TaJIUMH BOJAMH, HECIPABHOCTI BIJIMOCTOK, HAsBHICTh MiJ (yHAAMEHTOM CTapux, HEI0aII0
3acHMaHuX BUPOOOK, TMPOMEpP3aHHS MiABaJCHHS, JUHAMIYHUN BIUIMB yIapHOTO abo
BIOpYIOUOTro yCTaTKyBaHHS Ha ()YHJAaMEHTH 1 MiJBaJICHHA Ta 1HIIL.).
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1. B. Xenemcokuit JIBH 360-12. «MictoOynyBanus. [lnanyBanus i 3a0ynoBa
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2. M. Muxkutapeako JICTY b A.2.4-4-10 «OcHOBHI BHMOTH J0 MPOEKTHOI Ta
po6ouoi nokymeHnTaiii.»[ http://www.budnet.com.ua/]

3. . Kaninuyk JICTY b A.2.4-2:2019 «YMoBHI nmo3Haku 1 rpadiyHi 300paxeHHs
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BIM-TEXHOJIOI'Ti B MTIPOEKTYBAHHI I BYIIBHUIITBI

V.A. Pavliuchyk
BIM-TECHNOLOGIES IN DESIGN AND CONSTRUCTION

Po3pobnenns Ta BhpoBamkeHHs eauHoi koHuenuii BIM —  ByniBensHOro
Indopmaniitnoro MogenoBaHHsT B apxXITEKTYpHO-OymiBenbHIA ramy3i YkpaiHu €
HA/3BHYAIIHO aKTyaJbHHUM TNHMTAaHHSAM Ha ChOrOAHIMHINA aeHb. BIM — BukopucTaHHs

CHITBHOTO IU(POBOTO TIPEACTaBICHHS O00'€KTYy, 10 OyAYeThCsA, JUISl CHPHUSHHS IpoIecam
MPOEKTYBAHHS, CIOPY/KCHHS Ta €KCIUTyaTallii 3 METOI CTBOPEHHS HAJlIHHOT OCHOBU IS
NPUUHATTSA pimieHb. [1]. 3 orisigy Ha PO3BUTOK TEXHOJIOTIH CHOTO/HI, MU BXE HE MOXKEMO
TOBOPUTH TPO Cy4acHE NPOEKTyBaHHS jwuimie y aBoBuMmipHoMy CAD-mpoekTyBaHHI 3
HEMOB’ I3aHUMU TpaiYHIMU JaHUMHU, 1€ 3HAYHOIO MIpOIO BiJICYTHI B3a€MO3B’SI3KH MiXK yciMa
yYaCHMKaMM IPOEKTYBaHHA. ToOMy BaXJIMBOIO 33/1a4€l0 € MOIIYK 3ac00iB NMPOEKTYBaHHA 3
MOBHUM BHUKOPUCTAaHHSIM MoOxumBocteid BIM-texnomorii. B po6oTi mpencraBieHo ofuH 3
MOYJIMBUX BapiaHTIB BIpoBaKkeHHs BIM-TexHomoriii 3 3acTOCyBaHHSAM TpadiuHUX MaKeTiB
CAIIP: ctBopenns npoekty OyaiBiai B ARCHICAD 3 3aganHsIM HE0OXiTHUX KOHCTPYKTHBHUX
XapaKTEPUCTHK €JIEMEHTIB Ta BJIACTUBOCTEH MarTepiajiB, 3 MOAAIBIINM €KCIIOPTOM MOJIEINI B
dopmari IFC B CAIIDIP-3D Ta nmepenauero B Jlipa CAIIP ans 3piiicHeHHST HEOOXiTHUX
1H)KEHEPHHUX PO3PaxXyHKIB Ta KPECIICHb.

s

PI/IcyHOKICTBopeHHﬂ P --(;yHOK 2 Po3paxyHKoBa MO,Z[GJ;E; B Puc ynok 3 Pesyané‘T” .

Mozei OymiBii B CAIIDIP-3D, 3 3amanuMu nepemadi moxeri B Jlipa
ARCHICAD 22 HaBaHTAKEHHSAMHU CAIIP

OCKIBKM MOJIEeNh CTBOPEHA 3ac00aMU KOMIT IOTEPHOTO MOJICIIOBAHHS 1€ JI03BOJISE
Opyd  3aJaHHl pPI3HUX [apaMeTpiB  MaTd 3MOTY [pOaHai3yBaTW pi3HI  BapiaHTH
KOHCTPYKTUBHHX IPOCKTHUX PIIICHb 3 METOK OOpaHHS Hale(EeKTHUBHIMIOrO 3 HHUX. Takox
poboTa HaJx €IMHOI0 MOJCIUIIO Ja€ 3MOTY YHHKHYTH 0ararboX NPOEKTHHX IMOMHIIOK Ta
KOJI31M pI3HUX EJIEMEHTIB, SKi TparuisioThes npu 2]l MpPOEKTyBaHHI Ta ONTUMI3yBaTH
OPOCKTHI pIIIeHHS 3 PpI3HUX PO3AUIIB NpPOeKTy. Pe3ynbratu, oTpuMaHi Ha crapii
NPOCKTYBaHHS € JIMIIE MEPUIMM €TarioM YKHTTEBOTO LUKy MpoekTy. Ha erami OymiBHHUIITBA
BCl JaHi, Aki MicTUTh iH(popMamiiiHa Mozaens (rpadiuny, TeKCTOBY, TpuBuMipHy (3D) Tta
KasleHaapHy iHdopmartiro (4D) npo mporec opraHizailii Ta BUKOHAHHS OyJiBEIBHUX poOiT, a
TaKOXX EKOHOMIYHy—(iHaHCyBaHHS Ta BUTpaTH (5D)) mamyTe 3MOry KOHTPOJIIOBAaTH Ta
GdikcyBaTH TpOILECH Ta aHaJIi3yBaTH MOXJIMBI BIAXWJICHHSA. 3TOAOM, IIICIS YTOYHEHHS
mudpoBoi komii 00’€KTa, BIAMOBIAHO A0 30yZOBAaHOrO, HAa eTall eKCIuTyartalii, MOXHa
BUKOPUCTOBYBaTH HHUQPOBI JaHl g €PEKTUBHOTO YINPABIiHHSI Ta BUKOPUCTAHHS OYHiBIIi.
BIM nae MOXITMBICTh CHCTEMHOTO IiIXOY /10 MPOLECy MPOEKTYBaHHS CTBOPEHHS 00’ €KTY Ta
€ HaJIHHOI OCHOBOK JUIsI MPUHHATTS pillleHh Ha KOXXHOMY eTami, 0a3ylouuch Ha JaHUX,
3aKJIaJICHUX B MOMEPETHBOMY €Tarli.
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YAKS531.374
M.P. I[1anbKiB KaH. TEXH. HAYK, 10L., /I.I. JlIo30BeHKO
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BU3HAYEHHSA PAHIOHAJIBHUX PEKUMIB PI3BAHHAITPU TOYIHHI

M.R. Pankiv, Ph.D., Assoc. Prof, D.I. Lozovenko
DETERMINATION OF RATIONAL MODES OF CUTTING DURING

OpnHa 3 TOJIOBHMX 3aBJaHb TEXHOJOTIYHOI MIATOTOBKM BHUPOOHUIITBA MPU TOKAPHHUX
poboTax — 11e BH3HA4YEHHS palliOHATBHUX PEXKUMIB pizaHHs. [Ipu iX po3paxyHKy MOBHHHI
BPAaxOBYBaTHCS OCOOJUBOCTI BUPOOY 1 MOXKJIMBOCTI BEpCTATHOTO MApKy, @ TAKOX HasBHICTbH
BIJIMOBITHOTO 1HCTPYMEHTY, MPUCTPOIB 1 OCHamieHHs. KomMmoHyBaHHS BY3JIIB 1 arperaris
TOKapHOTO BepcTaTa J03BOJISIE peali3yBaTH J1Ba BU3HAYalIbHI BUIY PyXy, SIKi (HOPMYIOThH
3alany KOH(QIrypamiro TOBEpXOHb JeTaji: oOepTaHHsS 3aroTOBKM (TOJIOBHHM pyx) i
MEepeMIllieHHsT pi3ls Braud 1 y370BXK ToOBepxHI aerami (momada). ToMy OCHOBHUMHU
TEXHOJIOTIYHUMH TIapaMeTpaMHu JUIs TOKapHOTO OOJaTHAHHS €: TJIMOWHA pi3aHHs; Mojada Ta
00epTH IMUH/ENS; IIBUIKICTh Pi3aHHS.

IcHye B3aeMO3aNIeKHICTh PEXKUMIB pi3aHHS 1 OCHOBHHX €JIEMEHTIB BHPOOHHYOI
exoHoMiku. Cepex HUX HAHOLIBII 3HAYYIII - I[I€: HPOAYKTHBHICTH OONAagHAHHSA; SIKICHI
MOKAa3HUKH BUPOOHUIITBA;, BApTICTh BUPOOIB, IO BHUITYCKAIOTHCS; 3HOIICHHS OOJaJHAHHS;
CTIMKICTh IHCTPYMEHTY; Oe31eKa mparti.

ToviHHS HAa TPAaHUYHUX PEKHUMAX ITiIBUIIYE MPOITYKTHBHICTH TOKAPHOTO OOJIaHAHHSL.
OpHak Taka poOoTa BEpCTATiB HE 3aBXKAM MOXJIMBA 1 JOLIJIbHA, TOMY IO ICHYIOTbH
OOMEXEHHSI Y BUTJISJI TPAHUYHOI MOTYXHOCTI TOJIOBHOT'O TPHUBOJY, dKOPCTKOCTI 1 MIITHOCTI
00po6II0BaHUX BUPOOIB, @ TAKOXK TEXHOJIOTIYHUX MTAPAMETPIB IHCTPYMEHTY 1 OCHACTKH.

[Ile ogHIM OOMEKEHHSM € XapaKTePUCTUKHA OKpeMHUX MaTtepiamiB. Hanpuknan, TuTaH i

Hep KaBifouya CTallb JJIS TOKAPHOiI OOpPOOKH € OJHMUMH 3 HaMOUIbII CKIAJHUX MarepiaiiB i
BUMAararTh OCOOJIMBOTO MiAXOYy NTPH BU3HAYCHHI MapaMeTPiB TEXHOJIOTTYHOI onepartii.
[Ipu HempaBUIBHOMY pO3paxyHKy a®o migOopi TEXHOJOTIYHHMX NapamerpiB poboTa Ha
BHUCOKHX IIBHAKOCTSIX MOXKE BUKJIMKATH ITIJABUIICHY BiOpaIito i po30alaHCYBaHHS OKPEMUX
MeXaHi3MiB TOKapHOTro Bepcrarta. Lle mpu3BOIUTH O 3HWKEHHS TOYHOCTI 1 TOBTOPIOBAHOCTI
po3MipiB BUpoOiB. KpiM IbOTO MiABUIIYETHCS PU3UK MOJIOMKH IHCTPYMEHTY 1 BUXOY 3 JIady
BepcTara.

Po3paxyHOK pexuMmiB pi3aHHS NPU TOKApHIA OOpOOI 3HIMCHIOETHCA (axXiBISAMH
BIJIZIIITy TOJOBHOTO TEXHOJIOTA MIANPHEMCTBA ab0 TexXHOJIOTiYHOro Oropo 1exy. OTrpumani
pe3ysbTaTH 3aHOCATH B OIEpalliiHy KapTy, B AKiil HABOAUTHCS MOCIHIJOBHICTh €TalliB, TIEPEITiK
IHCTPYMEHTY 1 PE&KHMH BHUTOTOBJICHHS HEOOXiAHOi HaeTajdi Ha KOHKPETHOMY TOKapHOMY
BepcTaTi. 3aBOJICHKI 1 IIEXOBI TEXHOJIOTH PO3PaXOBYIOTh MTapaMETPU TEXHOJIOTIYHOTO MPOLIECY
1 BUOMpArOTh BIJMOBIIHI 1HCTPYMEHT 1 OCHACTKY, BHUKOPHUCTOBYIOUHM KOHCTPYKTOPCBHKI
KpECIIeHHs, eMITIpu4Hi (GOpMYIIH 1 TAOIUYHI MOKA3HUKH 3 TEXHOJIOTTYHUX JOBITHHUKIB. AJle Ha
MPaKTHUIl PeaJibHI YMOBH TOUYIHHS MOXXYTh BIJIPI3HATHCS BiJl HOPMAaTUBHUX 4Yepe3 HACTYIIHI
BUIA/IKH: 3HIDKEHHSI TOYHOCTI 00JIalHAaHHs B PE3yJIbTaTi 3HOCY; BIAXWIEHHS B TEOMETPHYHUX
po3Mipax 1 (i3MUYHUX XapPaKTEPUCTHUKAX 3aroTOBKH, HEBIAMOBIAHICTE XapaKTEPUCTHK
Marepiany po3paxyHKOBHM.

Tomy st yTOYHEHHS PO3PaXyHKOBHX TEXHOJOTIYHUX PEKUMIB PEKOMEHIYETHCS
3aCTOCOBYBATH METO/ MPOOHMX MPOXO/IiB: TOUIHHS HEBEJIMKUX TUITHOK MOBEPXHI 3 MiA00pOM
PEXUMIB 1 MOJATBIIMM BUMIPOM I€OMETPIT Ta SIKOCTI TOBEPXHI.
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MOPIBHSIJIbHUM AHAJII3 PI3HUX BAPIAHTIB KOHCTPYKIIII YTEILIEHHS
3OBHIIIHIX CTIH

N.M. Pankiv

COMPARATIVE ANALYSIS OF DIFFERENT VARIANTS OF EXTERIOR WALL
INSULATION STRUCTURES

Ha cporosmni TOCHTH TOCTPO MOCTANO MHUTAaHHS OHOBJIEHHS XHTIOBOro ¢oHay. Tomy,
0COOJIMBO OCTaHHI JECATUIITTA BiJOYBA€THCS PI3KHI MiAHOM cepH KUTIOBOTO Oy 1iBHUIITBA.
Lle MOsICHIOETBCA THM, IIO Cy4YacHE CYCHIUJIIBCTBO YK€ BHXOBAJIO MOTPEOHUIBKHH Kiac, 3
BUMOTaMM MiJABHIIEHOTO piBHA KomdopTy. Benuke 3HaueHHS [UIsI OCTaHHBOTO Bifirpae
TeMIIepaTypa MOBITPs Ta BOJIOTOCTI B IPUMIIICHHI.

3 METOI0 MOPIBHSHHS PI3HUX BapiaHTIB KOHCTPYKLIN YTEIUIEHHS 30BHILIHIX CTIH CIi[
BpaxyBaTH B OCHOBI TAaKOTO MiCIle pO3TaIlyBaHHS caMOro yTeIuodoro mapy [1, 2], a came:

- YTCIUTIOIOYHIA IIap MOKE PO3MIIIYBATHCS B CTiHI (TaK 3BaHA KOJOJS3HA KIIA/IKA);

- YTCIUIIOIOYMI IIap pO3TAllOBAaHWK Ha BHYTPIIIHIM IOBEPXHI OroOpOKYHYOl

(30BHILIHBOI CTIHM) KOHCTPYKIIIi;
- a00 X Ha 30BHIINIHINA MOBEPXHI M€ KOHCTPYKIII .

]

] BJ

T o O S

T

XTI

10 380
her) s 20

ot

Pucynox 1. CucteMu yTeIUIeHHS: a) YTEIUTIOIOYUMA Iap MOXKE PO3MINTyBaTUCS B CTiHI
(Tak 3BaHa KOJIOJSI3HA KJIA1Ka),
0) yTEIUTIOIOUMH 1Iap pO3TalllOBaHUN HA BHYTPIIIHIN MOBEPXHI OTOPOIKYHOYOT
(30BHILIHBOT CTIHM) KOHCTPYKIIii, B) HAa 30BHIIIHI MMOBEPXHI 1i€1 KOHCTPYKIII.

[TpakTuvHe 3HAUEHHS MAIOTh PE3YIbTATH JOCIIHPKEHHS TOYKH POCH Ta BpaXyBaHHS BCIX
nepesar Ta HeoJiKiB. ToMy 3 ypaXyBaHHSM JaHUX IPOBEICHHUX JOCIIKEHb CIIiJl BIAMITUTH
po Te, M0 B KOHACHCAT HE CTBOPIOETHCS B MEPIIOMY Ta TPETHOMY BapiaHTIB PO3TAlTyBaHHS
YTEIUTFOIOYOTO  IIapy  BIZIHOCHO  OTOPOJDKYFOYOI  KOHCTPYKIIi, KOJIM B  JPYyromy
3arpONOHOBAaHOMY BapiaHTIB KOHAEHCAT yTBOPUTHCS BCEPEAMHI CAMOTO YTEIUTIOIOYOMY IIapi
[3].

Crnin BpaxyBaTH 1 Te, IO HE JIMIIE piBeHb KOM(POPTHOI TeMIIepaTypy BaKIIUBUH IS
dbopMyBaHHS IPUEMHOTO TEMIIEPATYPHO-BOHOTO CEPEIOBHINA. [HIIMM BaXJIMBUM (haKTOPOM
SIBJISIETHCSI BOJIOTICTh, HA SIKY BIUIMBA€E He Jinie (opMaT yTEIUICHHs 30BHINIHIX KOHCTPYKITIH,
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ajie 1 KUIbKICTh JIFOJICH, KOTP1 MPOXUBAIOTh B MPUMIILIEHHI, BEHTUJIALIS, PIBEHb CKCILTyaTaIlii
pI3HOTO POJy TEXHIKH, 0COOIMBO KyXOHHOI. ToMy ciiJi BpaxOBYBaTH, L0 U CTBOPEHHS
3I0POBOT'0 MIKPOKJIIMATy CTIHHM MIOBUHHI «TUXATH.

3 ypaxyBaHHSM TapOMPOHUKHOCTI CIIiJl BPaxOBYBaTH, MI0 IIAPH OTOPOKYHOUOT
KOHCTPYKIIIi MOBUHHI OyTH pO3TalllOBaHI TaKUM YWHOM, 1100 OIip MapONpOHUKHOCTI IIapiB
3MCHIIYBABCS y HAPSIMKY 10 atMocdepu. Came HempaBUIbHE BUKOPUCTAHHS OY/IiBEIILHOTO
MaTtepiany Moxke copMyBaTH BOJIOTT KOHCTPYKIIii, SIKi € MPUYNHOI YTBOPEHHS TPUOKIB Ta
LBLII.

[Tpu NOpiBHSHHI JaHUX CHCTEM YTCIICHHS BUCHOBOK (POPMYETHCS aBTOMATHYHO Ta
HOJISITa€ B TOMY, IO 1€alTbHOTO KOHCTPYKTHBHOTO BHPIIIEHHS NMUTAaHHS HE iCHYE, IO BCI
BapiaHTU MaTUMYTh CBOE ILUIIOCH Ta MIHYCH, TPOTE, CIIiJ BUAUINTA Halle()eKTUBHIMIUHN CIIOCIO
YTEIUIEHHSI caMe 30BHIIIHBOI MOBEPXHI OrOPOKYI0Uoi KOHCTPYKIii. Take KOHCTPYKTHBHE
pilieHHs 3’ SIBUJIOCS B APYTid MOOBUHI XX CTOMITTA [3].

VY mpakTuuHi cdepi 3aCTOCYBaHHsS BapiaHTy YTEIJICHHS 3 HITYKaTYpPHOIO OOpOOKOIO
ICHY€ JIBa KOHCTPYKTUBHUX BUA 3aCTOCYBAHHS:

- CHCTEeMa CKpIIIEHOI TEeIUIOi30JALil 13 KOPCTKMM 3aKpiIUICHHSM yTeIUloBaya Ha

CTiHI;

- CHCTEMH 3 PyXOMHMHU CTAJICBUMHU EJIEMEHTAMHU KPITUICHHSI TETI0130 1111

Jlani cucTeMu pI3HATBCA TEXHIKOO BHUKOHAHHS Ta JEAKUMH OCOOJUBOCTSIMHU
MOHTYBaHHS. 30KpeMa B JpyroMy BapiaHTIB HE Mae€ 3HAueHHS 4ucToTa (acaam, ioro
HEJIOJIIKU, aJDKe KPIIJICHHS BiIOYBA€ThCS HABHUCHE Ha CHEIliadbHI aHKEPHI KPITIJICHHS.
dopMmyeTbesi MOBITPSHA MOAYIIKA MK YTEIUTIOIOYMM IIapoM Ta caMow cTiHowo. Taka
KOHCTPYKIlis MOTpeOy€e BpaxyBaHHS 1 BEHTWIALI BCepearHI caMoi ceOe 1 BpaXyBaHHS CHIIH
BITPY 1 JIOPOTOBapTOCTi B KiHIIEBOMY BapiaHTiB. A HalOUIbII MOIIMPEHUM Ta €(PEKTHBHUM
3aJIMIIAETHCS CUCTEMa «MOKpOro» THiry. OCOOJHBICTIO JaHOT OropoKyrHoUuoi KOHCTPYKIi
HOJISITae caMe B LIUIBHOMY NMPHJISITAHHI YTEIUTIOYOTO IIapy 0 CTiHHU 3 JOMOMOTOI0 KJICIOUUX
CyMillIel Ta TOKPUB yTEIUIIOBaya MapoM ITyKaTypku. OcoONMBY yBary Ciijfl MPUIITATH
MoKeXoraciHHio. [[iHHICTh JIFOJACBKOTO KHUTTS HEMOXIJIMBO OILIHUTH, TOMY CIIiJi PETEIbHO
BUOMpATH caM TEIUIOI30JIAIIIHUN Martepial, KUl Oyje BUKOPUCTOBYBATHUCS B KOHCTPYKIIISX
YTEIUICHHS 30BHIIIHIX CTiH.

JlirepaTtypa.
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AHAJII3 TEXHOJIOT'TH I''TMBOKOI'O CBEPIAJIIHHSI OTBOPIB

M.R. Pankiv, Ph.D., Assoc. Prof, V.Y. Bugaychuk
ANALYSIS OF TECHNOLOGIES OF DEEP DRILLING OF HOLES

CBepUTiHHA — OJIMH 3 BHJIB OTPUMaHHS 1 0OpOOKH OTBOPIB pi3aHHAM 3a JOIMOMOTOIO
CIEeIIaIbHOTO 1HCTpyMeHTa — cBepaia. OTBOpY MOAUIAIOTH Ha 3BUYaiHi 10 10 cM 1 rimboki,
oinbme 10 cMm.

Cdepa 3acTocyBaHHsI TEXHOJIOTIT ITMOOKOTO CBEPJIIHHS: BUTOTOBJICHHS T1JIb3, OCEH,
BTYJIOK, IIFJIIH/PIB 1 BaJIiB.

OOpobka MeTaneBUX BHPOOIB  TPOBOJUTHCSA  CHIPAIbHUMH, TapMaTHUMHU 1
eKeKTopHuMH cBepaiamu. CTpyKkTypa chipaJbHUX CBepAen nepeadadyae HasBHICTb
IBUHTOBUX OTBOpiB, 4Yepe3 sKi HAIXOAUTh OXOJOKyHoua piguHa. [HCTpymeHT
BUKOPUCTOBYIOTh Y BHCOKOSKICHIM 00poOui aeraneid, rmuOuHa — OUIbIIE TPHOX AiaMeTpiB.
['apmaTHi cBepasia BUKOHaHI 31 CTajli, Ha KIHI[ SKHAX PO3TAIlOBaHI TBEPAOCIUIABHI
wiactunu, aiamerp - 8-30 mm, a goexkuHa a0 1700 mm. JlaHe cBepIyIo HE TUIBKU pike 3a
MPUHIIMIIOM TIepa, a W J0JaTKOBO YCyBa€ HEPIBHOCTI MOBEpXHi. EjkekTopHi cBepaa 3
KOHYCOITO1I0HOI HacaJlKoI0, MPU3HAYEHI JJIs1 BUCOKOIIBHIKICHUX OTBOpIB JiamerpoMm 10 20
MM.Y BHUpOOHHUIH mporpamMi Gipm, siKi BAPOOIISIIOTh CY4acHUH MIBUAKOPI3aIbHUN IHCTPYMEHT
(Fette, Guehring, Titex Plus) € cBepia BenuKoi JOBKUHH 3 KPYTHM KyTOM iAoMYy cripaiti
CTPY>KKOBOi KaHaBKH. SIK MpaBujIO, IIi CBEp/Jia BUIYCKAIOTHCS B Jiala3oHi JiamMeTpiB g0 12
MM 3 LUJTIHAPUYHAM XBOCTOBHKOM Ta 3 MOXJIMBOI TIMOMHOI CBEpUIiHHSA 10 25-30
niamerpiB. Cmepaia OUTBIIOrO JiaMeTpa BUITYCKAIOTHCS 3 KOHIYHUM XBOCTOBHKOM, ISt
rnmbunn 1o 10-12 giametpis. [y BUganieHHs CTPYKKHU MOJIOHI CBEpAia BUKOPUCTOBYIOThCS
B IIMKJIaX TIMOOKOTO CBEPJIIHHS 3 BUBEJICHHSM CBEpJIa 3 OTBOPY.

TexHonorist rAMOOKOro CBEpUTIHHSA B OOOB'S3KOBOMY HOPSAKY Iependadae mopaqy
il TACKOM MAacCTHJIBHUX PiAMH OXOJIOKYHOUOTO XapakTepy. TUM caMHM 3MEHIIYEThCS CUIIa
TEpTS, BiAOYBAETHCS NMPHUPOIHE BiABEICHHS TeIUla 1 €PEeKTHBHO yCYBAa€ThCS CTpyxkKa. Jlms
SIKICHOTO CBEP/ITIHHSA HEOOX1JHO BU3HAYMTH JIBa TOJIOBHUX MapaMeTPH - MBUIKICTh pi3aHHA 1
o0epTaHHs CBepATUIHHOI YACTUHHU.

B MammHOOymyBaHHI ICHYIOTH JBI OCHOBHI MEPEIyMOBH BUKOPUCTAHHS OYIb-SKHX
cBepAen s TIMOOKOro CBepiJIiHHS, a came cucrema nojadi 30P Bepcrata moBUHHA
3abe3meuyBatn TUCK 1 po3xin30P, moctatHi [uisi BUAANEHHS CTPYKKH 3 OTBOpY Oe3
BUBEJICHHSI CaMOr0 CBEpJUIa; KOHCTPYKIlis IIMUHIENS BepcTaTa IOBHHHA 3a0e3nedyBaTh
BHyTpimHe niaBeaeHHs 30P uepes iHcTpymeHT, B sikocTi3OP Ha crerianizoBaHUX BepcTaTax
JUTISl TTMOOKOTO CBEPJJIIHHS BUKOPHCTOBYETHCS MACJIO VISl OTepallii rIMOOKOro CBep TiHHSA,
Ha YHIBEpPCAJbHMX BepcTaTax - pi3HI BUAM €MYJbCiH Ta KOHCTPYKLis Bepcrara 1
HaJIarO/DKEHHSI MTOBMHHI 3a0e3IeuyBaTH HAIPSIMOK 1 IIEHTPYBaHHS CBEpIUIA, JOCTATHIN UIs
3a0e3meueHHs IPSIMOTIHIHHOCTI 1OT0 MepeMilleHHS.

3a3HaueHi 0COOJMBOCTI omepallii TIUOOKOTO CBEPIJIIHHS TPUBEIHA 10 CTBOPEHHS
CHeUiaJbHOr0 THUIy OOJIaJHAaHHS BEpCTaTiB JuId INIMOOKOTO cBepaiiHHA. Taki Bepcratu
3a0e3neuytoTh miaBeAeHHs 30P mig BEMMKUM THCKOM, a TaKOXX OCHAIIECHI CHCTEMOIO
HaNpsSIMHUX BTYJIOK 1 JIIOHETIB JJIsl HampaBieHHs cBepiia. [losiBa Ha pUHKY 0OpOOIIOI0YMX
HEHTPiB 13 e(eKTUBHUMH cucTemMamu minseneHHs 30P depe3 mmuHIens 1 IHCTPYMEHT
JO3BOJIMJIM pealli3yBaTy CBEPUTIHHS TIIHOOKHWX OTBOPIB O€3MOCEpPEeHbO B LUK MOBHOI
00poOKH aeTati.
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O.M. Nactymun, C.C. Kongpo
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH YHIBepcuTeT iMeHi IBana [lymtos, Ykpaina

IHHEPCIIEKTUBHI HAITPAMMU PO3BUTKY METOJIIB OBPOBITKY
TPYHTY I COHAIIHUK

O.M. Pastushchyn, S.S. Condro
PROSPECTIVE DIRECTIONS OF DEVELOPMENT OF PROCESSING
METHODS SOIL UNDER SUNFLOWER

B mpomeci BHpOLIyBaHHS COHSIIHUKY OOpOOITOK IPYHTY € JIOBOJI Ba)XJIMBUM
3ax00M. BiH CIy)XHTh OCHOBOIO ONTHMIi3alii YMOB JJisi 3pOCTaHHs i PO3BUTKY pPOCIHWH, a
TAKO)X BU3HAYa€ SKICTh 1 e(EeKTUBHICTh Mii peITH arpoTeXHIYHUX YHMHHUKIB, IO
Oe3mocepeHhO BIUIMBAIOTh HAa ypokal 1€l KynbTypu. Pa3som 3 TUM mpsimi BUTpaTH Ha
00pOO0ITOK TPYHTY, 30KpeMa BHUTpaTH, MOB'SI3aHI i3 3aCTOCYBaHHSM BiJMOBIAHMX MAIIWH 1
yCTaTKyBaHHs, CKJIAJIAI0OTh 3HAYHY YaCTHHY BCIX BUTpaAT Ha 0OpOOITOK COHSAIIHUKY. ToMy i3
MOCTYIOBUM IiIBULICHHSAM POJAIOYOCTI IPYHTY crocid oOpoOiTKy MOBHHEH MPUBOAMTU 0
MiJBUILICHHS 3arajbHOTO €KOHOMIYHOTO €(eKTy 1 peHTa0eabHOCTI BUPOOHUITBA. Y IIHOMY
KOHTEKCTI croci® oOpoOiTKy IpyHTY HOBHHEH MOBHICTIO BiANOBiAaTH 0i0JOTi1YHUM BHMOTaM
KYJBTYPH, MICITIO COHSIITHUKY B CIBO3MiHI, @ TAKOX KOHKPETHUM arpo-KJIIMaTUYHUM YMOBaM

TenpeHuii i HOBI HampsMH PO3BUTKY METOAIB OOpPOOITKY TIPYHTY IMiJ COHSILIHHK
BU3HAYAIOTh HAYKOBO-TEXHIYHHM TIPOrpec B CIIBCBKOMY TOCIOAAPCTBI 1 0COOIMBO
NMOCSITHEHHsT y cdepl BUBEIACHHS HOBHX COPTIB 1 TiOpUIiB, BIIMIHHUX KOMIUIEKCHOIO
CTIHKICTIO 10 XBOPp0O. e 103BOIIsIE CKOPOTUTH ITUKJT POTAIlil KYJABTYp B CIBO3MIHI 1 IMiJIBUIIYE
MOXJIMBOCTI BUOOPY MONEPEAHIX KYIBTYp. 3arajioM i B I[IIIOMY IOJAJIBIINI PO3BUTOK METOIIB
00pOOKH IPYHTY MPOXOJUTHME, MaOyTh, B HACTYITHUX YOTHPHOX OCHOBHUX HAIPSMKaX:

— y HampsMKy 3MEHIICHHS DIMOMHM OCHOBHOTO OOpOOiTKY 1 umcia omepauii 1o
NEPEANOCIBHOMY  JIONaTKOBOMY  OOpOOiTKY, 4YOMYy CHpHUSTHME TIOBHE BHKJIIOYCHHS
arpoTeXHIYHUX 3aXO/IiB B MICIIAMOCIBHHUMA NEPIOL;

— y HanpsIMKY 3aMiHU KJIACHYHOT OpaHKH 0€3BiJIBAIbLHUM 00POOITKOM;

— y HampsAMKY o0'eHaHHS omnepaniii i3 0OpoOiITKY IPYHTY, BHECEHHIO 10OpHB, 3aXUCTY
POCIHH 1 TIOCIBIB 3a OJHY ONEpaIliio;

— y HampsIMKy ITOBHOI B1IMOBH BiJl IPOBEACHHS AKUX O HE OyJ0 omeparliii i3 00poOiTKy
TPYHTY IIPH BUPOUITYBaHHI COHSIITHUKY.

CKopoYeHHs YucIia orneparii i3 mepeanociBHOr0 00poOITKY IPYHTY 1 TIOBHE YCYHEHHSI
HICJIANOCIBHUX arpOTEXHIYHMX 3aXOJiB MPU IHTEHCHBHINA XiMi4HiA O60poThOi 3 Oyp'sHamu y
pAll KpaiH BXKE CTAJIO TEXHOJIOTIYHOI HOPMOIO B MpoIieci oOpoOITKy COHSIIHUKY. [IeBHOIO
MIpOI0 3HAXOAWTh MPAKTUYHE 3aCTOCYBAHHS Ha JIETKUX I'PYHTaX METOJ| 3MECHILICHHS TTHOWHU
OCHOBHOTO 00poOiTKy. Ha BakkuxX TIpyHTaxX 3acTOCYBaHHsS I[bOTO METOAY OOMEXKEHE
BIJICYTHICTIO BiJIMIOBIAHUX 3HAPSAb JUIsl MPOBEIEHHS B IIMX yMOBax JpiOHOI 0oOpoOKku Ha
HaJISKHOMY SIKICHOMY piBHI. MOXXHa CIOMIBAaTUCh, 110 B HAHOIMKYIOMY MalOyTHBOMY ISt
npobiema Oyae po3B'si3aHa, OCKUTBKM B JaHUM Yac B IIMPOKUX MaciiTabax BEXyThCS
JOCTI/DKEHHS 110 CTBOPCHHIO KOHCTPYKIIW M€ BaXYMX 3HAPs/b, NPU3HAYCHUX JUIS
BUCOKOSIKICHOTO OCHOBHOTO OOpOOITKY IPYHTY Ha HEBENHKy muOuny. Ilpm oOpoOGiTKy
COHSIIITHUKY, KM HEOOX1JHO BHUCIBaTH BECHOKO SIKOMOTA paHilie, o0'eHaHHS omepariii i3
00poO0ITKY TPYHTY 3 TIOCIBOM JI03BOJIUTH BHKOHYBATH IIi Omepamii B HAWCIPUATIUBIII
tepminu. CucTema IOy 3a COHSITHUKOM 0e3 00pOoOITKY IPYHTY € TIOBOJII MEPCIIEKTUBHOIO.
s TexHOJOrisl BHKIIOYAE yCi JaHKH OOpOOITKY I'PYHTY B MeEpiof IOMISAY 3a POCIMHAMH,
3a0e3neuye 30epeKeHHS MPUPOTHOI POIIOYOCTI IPYHTY 1 3HM)KYE BUTPATH BUPOOHUIITBA.
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JOCJIKEHHA METOY TUCTAHIIIHHOIO KEPYBAHHSA HE3AJIEXXHOIO
ABTOHOMHOIO CUCTEMOIO OBITPIBY IPUMIIHIEHHSA « SMART HOME».

L.P. Petrashevskyj, G.P. Khymych
RESEARCH OF THE METHOD OF REMOTE CONTROL OF THE INDEPENDENT
AUTONOMOUS ROOM HEATING SYSTEM «SMART HOME»

[TpoTsirom ocTaHHiIX 25 POKIB «PO3YMHI» iHTENEKTYyaIbHI TEXHOJIOTIi CTPIMKO BXOSThH
y MoOyT, MOKPAIIYIOTh SKICTh KHUTTS, CKOJOTIYHUI CTaH, 3a0€3MeuyloTh eHeproeheKTUBHE
BUKOPUCTaHHS JpKepen eneprii. CTangapTHi pimeHHs smart home BKiI04at0Th Opi€HTOBHO (7-
10) BapianTiB, pwuc.l., sKi JAO3BOJSIIOTh KEpyBaTH IHTEINEKTYaIbHUMU CHCTEMaMH
NpUMIIICHHS, OyAMHKY: PO3yMHE OCBITJICHHS, IHTEJIEKTyaJbHa Oe3leKa, IeHTPaJbHUI CTaH,
BIZIGOCIIOCTEPEIKEHHS, KOHTPOJb IOOYTOBOI TEXHIKM, KOHTPOJb JOCTYILy, KOHTpPOJIb
BUKOPUCTAHHS €HEPrOHOCIIB, eKCIUTyaTalliiH1I KOHTPOJIb, MOKEXK00e3eKa, po3yMHa 3aBica,
YIPABIIHHS TEIJIOBOIO €HEPTI€I0.

energy management

smart curtain

central conditiol

appliances control

access control

OnuH 13 KIIOYOBMX MOMEHTIB 3 TOYKH 30pYy OOIrpiBy NpUMIIICHHS, OYAMHKY Y
OCIHHBO — 3MMOBHI Ta paHHIM BECHSHUN MEPIOAM € OCHOBHUM 1 BUMAara€e ONTUMAaIbHOTO
pimenHs BuOopy. B IHTepHET Mepekax NpOINOHYEThCS 0arato pi3HHUX PIllleHb, SKI MOKHA
BTUIIOBATH B CTPYKTYPY CHCTEM KEpyBaHHsS E€HEProHOCisIMH OyauHKY. Jl7s BHpOBaKEHHS
pimeHp smart home BHUKOPHUCTOBYIOTH O€3JpPOTOBI TEXHOJIOTii IHTErpOBaHOrO 300py Ta
nepeaayi JaHUX Ha MPUCTPi KOHTPOJIIO, KepyBaHHs Ta Bisyauizauii qaHux, a came: ZigBee,
WiFi ta Bluetooth Ta Bluetooth Low Energy (Bluetooth LE). Ile € naitnmomymspaimni
IPOTOKOJIN 3B’5I3KY, SIKI BAKOPHCTOBYIOThCS y smart home.

ZigBee — craHmapt uisi Ha0Opy BHCOKOPIBHEBHUX IPOTOKOJIB 3B'SA3Ky, IO
BUKOPUCTOBYIOTh HEBEJIMKI, MAJOMOTYXHI IHU(POBI mpuiiMavi, 3aCHOBaHWN Ha CTaHIAPTI
IEEE 802.15.4-2006 nns 6e3apOTOBUX MEPCOHATBHUX MEPEX, M0 3'€qHaHI 3 MOOUIBHUMH
Tesnie(hOHaMU 3a JIOTIOMOTOI0 Pa/iioXBUIIb KOPOTKOXBHIILOBOTO Aiana3zoHy. ZigBee mpartoe B
MIPOMHMCIIOBUX, HaykoBHX 1 MenuuHux (ISM-aianazon) pamgiomianazonax: 868 MI'n B €Bpori,
915 MI'm y CIIA Ta B ABcrpanii, i 2.4 I'T'u y Ginbmocti kpain y cBiti (mia OUIbIIICTIO
IOpUCIUKINN KpaiH CBiTYy). SIk mpaBwiio, BUpOOHWKH uumiB ZigBee, MoenHyOTh pamio- i
MikpokoHTpoJep 3 po3mipom Flash-mam'ati Bim 60K nmo 128K. IcHyroTh Tpu pi3HHX THIH
npuctpoiB ZigBee: xoopaunarop ZigBee (ZC), mapmpyruzarop ZigBee (ZR), xiHueBuit
npuctpiit ZigBee (ZED).

Wi-Fi - 3aranpHoBxkMBaHa Ha3Ba mis crannapty IEEE 802.11 mepemadi mudpoBux
MOTOKIB JJAHKX IO pagiokaHanax. ¥ Smart Home naHa TeXHOIOTiS BHKOPUCTOBYETHCS PiaIIe
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y mopiBHSHHI 3 ZigBee, ane Mae aeski mepeBarv: MBHUAKICTh mepenadi gaHux monan 100
Mobit/c, mpu IBOMY KOPHCTYBadi MOXYThb IEPEMIIIYBAaTHCS MK TOYKAaMH JIOCTYIy Ha
TepuTopii MOKpUTTA Mepeki Wi-Fi, BUKOpHUCTOBYIOUM TPHUCTPOi, OCHAIIEHI KJIIEHTCHbKUMU
npuiiManbHO-nIepeaaBaabHIMU puctposimu Wi-Fi Ta orpumyBatu noctyn B InTepHer.

Bluetooth - texnonoris 6e3aporoBoro 3B's3ky. B Smart Home nana Texnomoris
BUKOPUCTOBYeThCS pimme 3a Wi-Fi ta ZigBee, mpore mae mepeBaru y BHIIIAAI HHU3BKOI
BapTOCTI, 3pyYHOT MEPEKEBOT TOMOJIOTIi Ta BEIMKOI MIBUIKOCTI mepeaadi nanux. [HTepdeiic
Bluetooth mae 3mory mepenmaBatu sik rosnoc (31 mBuakicTio 64 Ko6it/c), Tak 1 mani. s
nepeaadi JaHuX MOXKYTh OyTH BUKOpHCTaHi acumerpuuHuii (721 KOGiT/c B oqHOMY HanpsiMKy
i 57,6 KO6it/c B iHmomy) ta cumerpuunuii (432,6 Kb6it/c B 000X HampsMkax) METOIH.
[Ipamoroun Ha wyacrori 2.4 ITu, npuiiomonepenaBau (Bluetooth-chip) mae 3mory
BCTaHOBIIOBAaTH 3B'130K y Mexax 10 a6o 100 merpiB. Bluetooth Low Energy 3 Hu3pkum
eHeprocrnoxuBanHsaM abo Bluetooth cmapt - texnosoris mudpoBoi 6e3apOTOBOI Mepenayi
JAaHUX 3 HAJHU3bKUM EHEProCIOXKMBAaHHSIM, 3aCHOBaHA Ha HEJOPOTMX MIKpOCXEMax B
nepegaBalbHUX OpuUCTpoax. Y cdepi Smart Home naHa TeXHONOrisi BUKOPUCTOBYETHCS
KiJIbKa POKIB TOMY 1 Ha TemepillHiii yac € OAHMM 3 HaWOUIbII MEepPCIEeKTUBHUX HAINPSIMKiB
po3utky loT Tta Smart Home. [{ns aucTaHIIHHOTO KEpyBaHHS aBTOHOMHOIO CHCTEMOIO
omanieHHs, BeHTW il Ta konauionyBanus noBitps (HVAC, Heating, ventilation and air
conditioning) uepe3 wMepexy [HTEpHET 3a JOMOMOIOKO nportokony Bluetooth LE
3arponoHoBaHMi aaHuil Metoa. IlepeBarn Takoro Meroqy Ha ocHOBI TexHoiorii Bluetooth
LE: BHCOKMI piBEHb CTaHAApTH3AIlil Ta CYMICHICTP MK DPI3HUMH NPOTOKOJIAMH, HH3bKa
BapTICTh, YJIBTPAaHU3bKE EHEPrOCIOXKHMBAHHA, MIBUAKICTh mepemadi Oumbme 1 MOiT/cek,
MPOJIYKTUBHICTh MOJYJII MOXXE HAaJAIITOBYBATHCh B 3aJIEKHOCTI Biag MOTpeO (301IbIICHHS
IIBUJKOCTI Mepeaadi 3a paxXyHOK 3MEHIIEHHS pajiycy Aii abo HaBMaku), MPOCTOTA 3’ €THAHHS,
3aXHUIIEHICTD 3B 53Ky, HasABHICTH yHipikoBaHUX API mst po6oTu 3 mepudepiero Bluetooth LE
i Oinbrricts wiardopm: Android, 10S, desktop (Java, JS, Python, C++, C#, Ruby Ta ixmmi).

OcHOBHE 3aBJaHHSA CTBOPEHHS METOJY AMCTAHLIMHOIO KepyBaHHS aBTOHOMHOIO
CHCTEMOIO ONaJIeHHsI Ha OCHOBI MpoTokoiny 3B’ 53Ky Bluetooth LE momnsirae y inTerpoBaHoro
HAaKOMMMYEHHS JaHuUX 3 TnepudepiiHuX MNpUCTPOiB, iX aHamgi3 Ha OCHOBI JIaHUX
€HEepProClOXMBAaHHSA Ta CEHCOpiB (TemIeparypa, BOJOTICTb), 3AIMCHEHHS KOMYyTaLii
(kepyBaHHs) mpuiagamMu, cTBOpeHHs Smart Dispatcher — cepBepa mis xomm’rorepa. Llei
cepBep 3a0e3nedye aBTOMaTH30BaHE KEPYBAHHS CHCTEMOIO Y 3 HACTYIHUMHU (PyHKIIsSIMU: 30ip
JaHUX BiJl yCIX HPUCTPOIB CHUCTEMH, MOXKJIUBICTb KOPHCTYBady MEpEerisiiaTh CTaTUCTUKY
poOOTH mNpWIaAiB, MOMIIMBICTh B PYYHOMY pPEKHMI MiAKIIOYATH/BIAKIIOYATH iX BiA
enexkTpoMmepexi. Ha OCHOBI oTpuMaHUX aHUX B aBTOMATHYHOMY PEKHUMI NMPUKAMAE PIIICHHS
PO KOMYTAI[II0 MPUJIAIiB 3a HACTYITHUMHU MOKAa3HUKAMH, 3HAUYEHHS SIKUX BCTAHOBIIIOIOTHCS
KOPUCTYBa4eM y JOAATKY: BIJKIIOUEHHS MPUIATy BiJl MEpexi y pa3i OTpUMaHHS BiJl HbOTO
JAHUX TPO MiABUIIEHY TEMIIEpaTypy; BIAKIIOUYSHHS NPTy Bl MEpexi y pa3i aHOMaJIbHOI
3MIHM CTPYMYy, BIJKJIIOUYEHHS MpUJIaNiB Yy pa3l MNEpeBUIICHHS BCTAHOBJICHOTO JIMITY,
BIJIKJTFOUCHHSI/TI IKJIFOYCHHS TIPUJIaAy BiJl €JIEKTPOMEPEXi B 3aJI€KHOCTI BiJl BCTAHOBJIECHOTO
JUTSL HbOTO 1000BOTO Tpadiky podoTH.

FC
Tlepe i pifii DpRTAIE _Ik:> Cepmep IaTepmer KOpECT vEad

—_f

JlitrepaTypa.

1. Control Your Castle. The Latest in HVAC Home Automation. - Pexxum goctymy:
http://www.achrnews.com/articles/124160-control-your-castle-thelatest-in-hvac-home-
automation.
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BU3HAYEHHA JOCIIIKEHHSA OCOBJIMBOCTI ITPOLHECY OBPOBKH
3OBHIIIHIX NUJITHAPUYHUX IIOBEPXOHb

MLI. Pylypets, Dr., Prof., N.I. Nogachivsky
DETERMINATION OF THE RESEARCH OF THE FEATURES OF THE PROCESS
OF TREATMENT OF EXTERNAL CYLINDRICAL SURFACES

PizaHHs MeTaniB - JIyXe CKJIaIHUN TpoIec, SKUA YacTO MPOTIKAE HPU BHCOKUX
IIBUKOCTSX, TEMIIEpaTypax 1 TUCKaX, 10 AIIOTh Ha pi3elb 1 00pobioBany 3arotoBky. Ilap
MeTally, 110 3HIMAEThCS MIAJAETHCS 3HAYHUM NPYXKHM Ta IUIACTUYHHM JaedopmariisiM, B
pe3yabpTaTi B3aemMojii HOro 3 pLKyYMM Jie30oM 1HCTpyMeHTy. lle cympoBomkyeThes
CTPYKTYPHUMH 3MiHaMHU B TIOBEPXHEBOMY IIapi JAeTaji, 110 MPOHUKAE HA 3HAYHY TTTUOUHY,
nepebiroM 1 pydHYBaHHSM IIapy, 110 3HIMAETHCA, TEPTAM Ta IHIIMMU sBUIIAMHU. Benukux
3MiH 3a3Ha€ TOBEPXHEBMH IIap, € BUHHUKAIOTh 3aJIMIIKOBI HANpyXeHHS Ppi3HOI
IHTEHCUBHOCTI, @ TaKOXX HaKJICI, 10 BIUIMBAIOTh Ha (PI3MKO-MEXaHIuHI Ta eKCIUTyaTalliiHi
BJIACTUBOCTI 0OpOOJICHOT MOBEPXHI , @ OTXKE 1 HA PeCypC BUTOTOBIICHUX JIeTAel MallluH.

OCHOBOIO TIpOIECY pi3aHHS € YSABICHHS MPO PLKYYMHA KIIMH, SIKUH B3aeMojie 3
00pOOITIOBATBHOIO TOBEPXHIO MiJ JI€I0 CHIIM Pi3aHHS MPH OJHOYACHIM HAsIBHOCTI TOJIOBHOTO
pyxy 1 pyxy nonadi. [y 3a06e3mneueHHs nporecy pizaHHs He0OXiIHO, 00 PIKYYHI KJIUH MaB
NEBHY T€OMETpi€l0, TOOTO HAsABHICTH MEPEIHBOrO 1 33JHBOTO KYTIB, KyTa B IUJIaHi, KyTa
HaxWIy piKy4oi KPOMKH, JIOCTAaTHIO TBEPAICTh 1HCTPYMEHTAJILHOTO MaTepiairy, MilHicTh B
npoIieci pO3BUTKY Teopii pi3aHHA 3yCHJUIL 0araThOX BUEHHMX OYJIM CHPSMOBAHI Ha Te,I100
3a0€3MeYNTH ONTHMAaJIbHI CITIBBITHOIICHHS MIXK II€pEpPaxOBaHMMH BHUIIE IapaMeTpamH,
MIIHICTIO 1HCTPYMEHTY, NPOAYKTHUBHICTIO 00poOKM 1 sKicTIO 00poOsieHoi moBepxHi. lLle
3aBJJaHHs B 0araTthbOX BHUIIAJIKaX HE MOXXE OYTH OJHO3HAYHO BHUPIIICHO, TAaK SK IOJIMIICHHS
OJIHUX TIapaMeTpPiB MPHU3BOAUTH O TOTipiieHHs iHmuX. OJHUM 3 HAWOLIBII JOCTYMHUX 1
MPOCTUX METOJIB IIBUIICHHS MPOJAYKTHBHOCTI € MpPaBWJIBHUK BUOIP IHCTPYMEHTAIBHOTO
Mmarepiany, OCHOBHA BJIACTHBICTH SIKOTO IOJISATa€ B JOTpUMaHHI HepiBHOocTi Hi >> Hp, sike
3a3Havae, MO TBEPAICTh IHCTpyMeHTabHOro Martepiany (Hi) moBuHHa Oytu B GaraTo pasiB
OunbIe TBepAoCTi Marepiany oOpobOmtoBanoi aerani (Hm). [{ro yMOBY He 3aBKIM BIA€ThCS
3aJI0BOJILHUTH 3 IBOX OCHOBHHUX IPHYHUH:

- 3 TIOJIAJIBIIUM ITiJIBUIIEHHSIM HAayKOBO-TEXHIYHOTO MPOTPECY 3'SIBISIIOTHCS HOBI MaTepiai,
10 3aCTOCOBYIOTBCSI TP BUTOTOBJICHHI JeTalleil MAlllWH, HAPUKIIAM, XKApOMIIHI 1 1HIII, 110
BOJIOJIIFOTH TIJBUIIEHOIO TBEP/IICTIO 1 MEXaHIYHUMH BJIACTUBOCTSIMH, B TOH 4Yac SIK CTBOPECHHS
HOBHX HaJTBEPAMX IHCTPYMEHTAIbHUX MaTepialiB MPAKTHYHO HE CIIOCTEPIraeThCs;

- 31 30UIBIIEHHSAM TBEPAOCTI THCTPYMEHTAJIBLHOTO MaTepially 3pOCTa€ WOro KPUXKICTh, IO
BeJ/Ie 0 BUMYIICHOTO 3HIKEHHSI TPOAYKTUBHOCTI B CUITy OOMEKEHHS BEJTMUMHU 110/1a41 yepes
MOYKJIMBE BUKPHIIYBAHHS 1 IIOJIOMKH PIXKY4OTO Jie3a.

TpynomicTkicTh 0OpOOKH HOJSTAa€ B HEAOCTATHIN KOPCTKOCTI CUCTEMH 1HCTPYMEHT-
JIeTab, HEMOXKJIMBOCTI KOHTPOJIIO HaJ MPOILIECOM pi3aHHS 1 HU3BKOI MPOJYKTUBHOCTI. AJjie
OJTHUM 3 HalO1UIbII MPOOIEMHUX MUTAHb € HEOOXIAHICTh IPOOJICHHS CTPYXKKH 1 11 BUAATICHHS
13 30HM pi3aHHS 1 OTBOPH.

OnHuMm i3 crmoco6iB mo30yTucs Bixg mpoOseM, SKi BHHUKAIOTH IMpH 0OpOOIeHHI
30BHINIHIX IWIHAPUYHUX TIOBEPXOHb — 1€ BUKOPUCTAHHS KIHEMaTUYHUX METOMIB
HiABUIIEHHS MPOAYKTUBHOCTI, MIIIHOCTI IHCTPYMEHTY 1 IiABUILEHHS 3HOCOCTIIKOCTI, a TAKOX
3a paxyHOK 3aCTOCYBaHHs 06araTo3youx J€30BUX IHCTPYMEHTIB.
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JOCAIJIKEHHA TE®@OPMAIIIL PO3TOYHOI OITIPABKH ITIJT YAC OBPOBKHA
HACKPI3HOI'O OTBOPY

M.I. Pylypets, Dr., Prof., V.I. Shcherban, O.0. Kostiuk
THE STUDY OF BORING BAR DEFORMATION DURING THROUGH HOLE
MACHINING

Jist nocnimkeHHs aedopmariii po3TOYHO1 OMPaBKH Mij] 4ac 00poOIeHHS
HACKPi3HOTO OTBOPY BUKOPUCTAHO PO3PaXyHKOBY cxeMy Ha puc. | Ta maHi 13 myOsmikarii
[1], mpu bOMY SIK 10IaTKOBY OTIOPY UIS OTIPaBKHU 2 3aCTOCOBAHO 00EPTOBY BTYIIKY 4.

P F & 4 Pucynok 1 — Po3paxyHkoBa cxema
i 7 I IOCTIKEHHS ae(opMarii
YSRANNWN PO3TOYHOI OIPaBKHU [ 4ac
KEL,,.,‘:' 00pOOIICHHSI HACKPI3HOTO OTBOPY
Ll 13 3aCTOCYBaHHSIM JI0/IaTKOBOT

ARWE o 00epTOBOT BTYIIKH
/‘

5]
[ ——

BuBezneHo 3a51eXKHOCTI U1l KyTa IOBOPOTY 1 MPOTHHY PO3TOYHOT ONIPABKH:

) 2 3 3
EI%:FAX—+EI®O—EM; EIyI:FAx—+EIy0+EI®0x—F;M.
dx 2 2 6 6

ne E — Monynb mpyxXHOCTI mepmoro pony, MIla; / — MOMEHT iHepIii TONepeyHOro CiueHHS
PO3TOYHOI onpaBku, MM*; @ - TTIOYATKOBHUIA KYT MOBOPOTY ONPaBKH, pas; F, - pajliaibHa cuia
pizaHHs Ha pi3ui, H; @ - BiacTanp BiJ MMuHAENS BepcTaTa A0 pi3ls, MM; Fy - peakilis OnopH
IIMUHJENs BeperaTa, H.

BcranoBieHo MakcHManbHY BETUUMHY JeopMallii OpaBKy HA MOYATKY
PO3TOYYBaHHS OTBOPY

ay
0,256F, (c+d)(L, +d +c)’ [1_(;‘”;))2}
+d+c

f;naxl = ETU"4

Jie ¢ — BIZICTaHb Bij TOPI BTYJIKH JI0 TOPISI OTBOPY 3arOTOBKU, MM; d — IITMOMHA OTBODY,
MM; L1 - BiICTaHb BiJI IITIMH/ENSA BEPCTaTa 10 Pi3lisd Ha OMPABIll, MM; 7 — PaJilyC pO3TOYHOT
OTIPaBKH, MM.
Jlirepatypa
1. JIsmryk O.J1. JocnimkenHs aedopmartii 3aroToBKH B MPOIECi Hapi3aHHS 30BHIIIHIX
paziyCHUX KaHaBOK MPHUCTPOEM 13 nekinbkoma pizusmu / OJL. Jlamyk, A.€. Hauyn, O.JL.

Tpetbsikos // IlepciekTuBHI TeXHONIOTII Ta npuiagu. 30. Hayk. npanb. — JIynek, 2018. — Bur.
12. - C. 105-110.
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YK 624.151
LM. Iliarypcbkuii, M.O. Tkauyk
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

JOCIIIKEHHA ®YHIAMEHTIB BYAIBEJIb TA CIIOPY ]

.M. Pidgurskyi, M.O. Tkachuk
RESEARCH OF FOUNDATIONS OF BUILDINGS AND STRUCTURES

Texnonorii ¢gyHnameHTOOyAyBaHHS Ha CBOTOJHI YCHIIIHO PO3BHBAIOTHCA Yy BCIX
KpaiHax CBITY. YJOCKOHAQJCHHS NPOCKTHUX pilleHb B o0nacti ¢yHIaMEHTOOyTyBaHHS
NPUBOAUTH 10 3HAYHOI E€KOHOMii pecypciB (MaTepialbHHX 1 TPYIOBHX) Ta CKOPOYECHHS
TepMiHIB OyIaiBHHIITBA. BapTo 3a3HaumTH, mo came ¢GyHIAaMEHT 1 OCHOBHU (a HE HaJ3eMHI
yacTuHM OyaiBens i ciopyn) y 80% € npuunHoro pyiiHyBaHHs OyaiBens Ta ciopyx [1]. Toxi
SK BapTiCTh (DyH/IaMEHTIB CKJIaJa€ B cepeAHboMy 12% BiJ BapTOCTI CIOPYA, TPYI03aTpaTh —
15% 1 Ginbie, a TpUBaJIiCTH poOIT 3 BiamTyBanHs GyHaamMeHTiB — 20% TepMiHy OyAiBHHIITBA
criopyau. [Ipu HenmpaBUIbLHOMY IMOYaTKOBOMY MPOEKTYBaHHI OyaiBeNb Ta CIIOPY HEOOXiTHO
OPOBOIUTH iX MIJACWIEHHS — PEKOHCTPYKLito. Po0oTu, MOB’sA3aHi 3 PEKOHCTPYKIIEIO,
MiJICUJICHHSM 1 peMOHTOM (DyHIaMEHTIB Oy/IiBelib, 10 OTPUMAJIK 3HAYHI Aedopmarlii OCHOBH,
MOXKYTh ocsiratu 30-40% 3aranbHOT BApTOCTI CIIOPYL.

Ha Bubip Tunmy ¢yHAaMeHTy BIUIMBAa€ BpaxXyBaHHS YHWCICHHUX (aKTOPIB:
TornorpadiuHuX 0COOIUBOCTEH MiCHEBOCTI, 1HKEHEPHO-T€OJIOTIYHUX YMOB, KOHCTPYKTUBHUX
0CcO0IMBOCTEH criopy (0COOIMBO X MTPOCTOPOBO-KOHCTPYKIIIMHOT JKOPCTKOCTI Ta YyTIUBICTh
0 OCiJIaHb), TEXHIKO-€KOHOMIYHMX yMOB BHUKOHAHHS poOit, Tomo. JlaHe  ckjamHe
KOMILJIEKCHE 3aBJIaHHS BUPIIIYETHCS MPU OaraToBapiaHTHOMY MTPOEKTYBaHHI, B TIPOIECI SKOTO
BUOMpAIOTh HaMKpalie BHPIMICHHS [JaHOI MpoOleMH, sIKE AacTh 3MOTY MaKCHUMAalbHO
BUKOPUCTATH HECYYY 3/IaTHICTh OCHOB il hyHAaMEHTaMHU OY/IiBIIi YU CIIOPY/IH.

Ominka BapiaHTIB TPOEKTHHUX pilleHb (yHIAMEHTIB BUKOHYETbCS Ha OCHOBI
MOPIBHSJILHOTO aHANI3y 1X TEXHIKO-€KOHOMIYHUX TMOKa3HUKIiB. [Ipm mpomy BapiaHTH
OPOCKTHUX pilleHb (yHOAMEHTIB 1 OCHOB TOBMHHI OYyTH CHIBCTaBHHMH, TOOTO
pO3paxoBaHMMH Ha OJMHAKOBI HABAHTAXEHHS JUIsI OJHUX 1 THX K€ IPYHTOBHUX YMOB 1
3a0e3nedyBaT HEOOXIHY eKCIUTyaTalliiiHy HaJiliHICTb OyAiBIi YU CIOPYAH; PO3POOICHUMHU
3 OJHAKOBUM CTYIIEHEM IPOEKTHOTO OIpAIfOBAaHHS 1 y BIAMOBIAHOCTI J0 JIFOYUX HOPM Ta
CTaHJApTiB OyHIBENBHOTO MPOEKTYBaHHA. [ OJIOBHMM KpuTepieM Npu BUOOpPI Ta OMLiHII
HaWKpaIoro MPOEKTHOTO PIllIeHHs BUOMPAIOTh MIHIMYM NpPHBEACHUX 3aTpaTr. Y BHUIIAJKY,
SKIIO TIPUBEEHI 3aTpaTH y MOPIBHIOBAHMX BapiaHTaX BIAPIZHAIOTHCS HECYTTEBO, TO TOJII
BpPAaxXOBYETbCS MiHIMalli3allisg TAaKWX HATypaJbHUX IOKa3HUKIB fK 3aTpaTH Ipami, 00’emu
3eMJITHUX 1 0eTOHHUX poOiT. [Ipy HemoTpuMaHHI HOPM Ta CTaHAAPTIB YKpaiHHu, a TAaKOXK MPH
HEJIOCTaTHI 1H)KEHepHO-TeoJIoriyHi 0a3i BHUINYKyBaHb, WMOBIPHICTh pyHHYBaHHSA Oy/iBesb
YW CHOPYJ 4Yepe3 HEMpaBHJIbHO 3allpOEKTOBaHI (PyHIaMEHTH CYTTEBO 3pOCTaE. Y BHIAJKY
YTBOPEHHS TPILIMH, IPOCIAaHHS Y1 HAXMITy OyaiBiIl HEOOXiAHO MpUMAaTH BiIMOBIIHI 3aX0/H
o 11 peKOHCTPYKIIii abo, Ko OYyIiBIs Mepernuia y aBapiiHuid cTaH, TO i AeMoHTaxy. Lle
BCE MPHU3BOAWUTH 10 BTPATH KOIUTIB, SIKI MO OyTH 30epexkeHi Npu MPaBUIBLHOMY
MPOEKTYBaHH1 JaHOi OyiBil 4u criopyaud. HeoOximHO Takok 3BEpHYTH yBary Ha Te, IO TPH
PEKOHCTPYKIIT YW JEMOHTaXi OyaiBiIi, MOXYTh HACTaTH HETATUBHI HACTIAKU IS
HaBKOJIUIITHIX OY/iBEJIb YU CIOPY, OCOOJIUBO SKIIO WIETHCS MPO CYTTEBI pOOOTH 3 OCHOBAMH
HOCTPaX/1a10i OyAiBIi YU CHIOPYAH.

Jlirepartypa.

1. Mexanika rpynriB. OcnoB 1 pynnamentu: [linpyunuk / B. b. IlIBens, LII. boiiko,
1O.JI. Bunnukos Ta iH. — J{Hinponerposcebk: “Tloporu”, 2014. — 231 c.
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YK 699.81.
M.IO. lToBpo3Huk, O.€. Cadox, H.IO. Yopnoma3s, kaHI. TeXH. HAYK
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

BILJINB CTIHOBUX EJIEMEHTIB HA CEUCMOCTIMKICTh KAPKACHOI
BYIIBJII

M.Yu. Povroznyk, O.Ye. Sabokh, N.Yu. Chornomaz, Ph.D.
INFLUENCE OF WALL ELEMENTS ON SEISMO STABILITY OF FRAME
BUILDING

OparM 3 BHJIB KOHCTPYKTUBHUX pillleHb, IIMPOKO BXUBAHUX Yy MPAKTHUII
MPOCKTYBaHHsI Ta OYAIBHUIITBA JKUTJIOBUX 1 TPOMAACHKHX Oy/iBenb, € 0aratornoBepXxoBi
OyAMHKH 13 3113006 TOHHUM KapKacoM.

[TormmpennM BUIOM BUPIIIICHHS 30BHIMIHIX 1 BHYTPIIIHIX CTIH KapKaCHUX OYIUHKIB €
CTiHHM 3 JIpiOHOIITYYHUX MaTepianiB, SKi BAKOHYIOTHCS Y BUIJISIII LETISTHOTO 3alIOBHEHHS MK
eleMeHTaMu Kapkacy. [Ipu mpoekTyBaHHI KapKacHHX OYAMHKIB 3 BHKOPHUCTAHHSIM TaKHX
CTIHOBMX 3allOBHEHb HEOOXiJHO BPAaxOBYBaTH iX ICTOTHHMH BIUIMB Ha >KOPCTKICTH OYAiBII
IIISIXOM TIEPEPO3IOIUTY 3yCHIIb B €IEMEHTaxX KapKacy.

Oco06muBO 11€ TPOSIBIAETHCS NMPU J1ii HA KOHCTPYKI] TOPU30HTAIBHUX HABAHTAXKEHB
BiJl CEiCMIYHUX BIUIMBIB.

MoxHa cKa3aTH, II0 HasBHICTb CYIIUIBHOTO HETJISTHOTO 3allOBHEHHS JEIIO 3MIHIOE
XapakTep poOOTH eleMeHTIB Kapkacy. Tak, crocTepiraeTbCs CKa4oK BETMYMHH MTOTIEPEYHUX
3yCHJIb Yy KOJIOHAX 1 pHUressx MoOau3y BY3IiB, IO NPUMHUKAIOTh OO KIHLIB CTHCHYTOI
miaro”alti rmaHedl.

[Tonepeuni cunu (Qz) B eneMeHTax Kapkacy B CXEMi i3 3alIOBHEHHSIM 3HAYHO BHIIIE,
HDK 0e3 3armoBHeHHs. Takuii cTpUOOK 3yCcHiTb B KOJIOHAX 1 pUressax (Maibke B JIBa pa3u) MOXKe
NPUBECTH 0 PYHHYBaHHS €JI€MEHTa, SKII0 He BXUTH HEOOXIJHUX KOHCTPYKTHBHHX 3aXOJliB
111010 IOCHJICHHS HOTO mepepiy.

Buknukano Take 30UTbIIEHHS MONEPEYHHUX CHUJI THUM, IO MPH HASBHOCTI B CXeMi
IETJITHOTO 3allOBHEHHS 3HA4YHA YacTHHA HABAHTAXKEHHS CIIPUHMAETHCS )KOPCTKOIO IAaHEILTIO.
A Tak SK LerIsHA MaHeNb B CHIIy KOHCTPYKTHBHHUX OCOOJIMBOCTEH HE MOXE CIpHUMATH 1
nepeaBaTi 3yCHIUI O€3110CepeIHbO B By3Jlax 3'€IHAHHS KOJIOH 1 PUTeIiB, TO IONEepPEeYHi CHIIN
OyAyThb JaBaTH CKa4OK Ha JIESKiN BIZCTaHI BiJl FTEOMETPHUYHOTO LIEHTPY BY3JIa.

XapakTepHOI OCOOJIMBICTIO IIETJITHOTO 3allOBHEHHS, BHKOHAHOTO B CKJIAAlI pam
Kapkacy,y TOpiBHSHHI 3 3a/1i300eTOHHUMHU aiagparMaMu >KOPCTKOCTI € Te, IO mepeaadya
3ycuJib Ha JApiOHOIITYYHE 3alOBHEHHS BiJ| €JIEMEHTIB Kapkaca npu Horo naedopmartii,
BIIOYBAETHCS TUIBKM B MICISIX PO3MOJAUTY CTUCKAIOUUX HAMNPYXEHb B TUIONIMHI KOHTAKTY
€JIEMEHTIB; Iepejaya >k PO3TATYIOUHX HANPY)KEHb HE BiIOYBAETHCA.

TakuM 4uHOM, 3 OJJHOTO OOKY HasIBHICTH 3aIIOBHEHHSI CIIPUYMHSIE HETAaTUBHUHN BILIHB
Ha €JIeMEHTH KapKacy, 3HaYyHO 30UIBIIYIOYM TOINEPEYHi CHJIM B HUX, ajie 3 1HIIOI CTOPOHHU
BOHO i€ TO3UTHBHO, MiJBUIIYIOYHM OPCTKICTh KOHCTPYKIIii, THM CaMHM, 3HIDKYIOUU i
nedopmartii.

JKOpCeTKICTh IETVITHOTO 3allOBHEHHS JOCHTh CKJIAJHO BpaxyBaTH B PO3PaxyHKY
KOHCTpYKLIH. Panime poOuincst cipoOy BU3HAYUTH BEJTHMUUHY, 110 XapaKTEPU3Ye KOPCTKICTh
3allOBHEHHS KapKaca 3 IerVId Ta ApiOHOmMTYYHMX KaMeHiB. OJHAaK, y 3B'I3KYy 3 THM, IO
BUKOHATU TAaKW{ PO3paxyHOK 0€3 BUKOPHCTAHHS MPOTPaMHUX 3aCO0iB - 11€ JOCUTh CKJIaaHa 1
TPyZIOMICTKa 3amada, TO (GOPMYIH, 3a SKUMH BU3HAYAJIUCSA >KOPCTKICHI 1 aedopmarliiiHi
XapaKTEPUCTHKH 3aIlIOBHEHHS, € B 3HAYHIH Mipi HAOIMKEHUMH.
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YK 624.048
JLJL. Iloaitos, I.B. KoBaib kaH/. TEXH. HAyK
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

MPUHIAIIA MPOEKTYBAHHSA CEUCMOCTIMKUX BYJIIBEJIb

L.L. Politov, I.V. Koval Ph.D.
PRINCIPLES OF DESIGNING EARTHQUAKE-RESISTANT BUILDINGS

B VkpaiHi cily MomToBXiB 1 KOJUBaHb IiJ] Yac 3eMJIETPYCiB MPUHHATO BUMIPIOBATH
3a 12-0anpHOIO IIKAJIOK IHTEHCUBHOCTI, TAKOX YacTO BHKOPHCTOBYIOTh MAarHiTyay (CHIY
3eMJIeTpycCy 3a mkanoio Pixtepa, 60 ii ikcyroTh ceiicMorpadu, a IHTEHCUBHICTh BU3HAYAIOTh
3a CWJIOK pYyHHYBaHb. 3HAYHI CEMCMIYHI IPOILIECH ICHYIOTh B 3aKapmarTi, ¢ HEOJIHOPA30BO
Oyiu 3eMJIETPYCH IHTEHCUBHICTIO 6-7 OaiB.

CeiicmivnicTh OyIiBII 1€ 34aTHICTH 30epiratv Mmicis 3emieTpycy (QyHKIIi,
nepeadaveHi MPOEKTOM, IO MepeadayaroTh BiJACYTHICTH TJ00AJbHUX OOBaJIeHb a0o
pyiiHyBaHb OyaiBii a0o i YaCTHH, SIKI MOXKYTh CIIPUYMHUTH 3aru0esb 1 TpaBMYyBaHHS JIIOJICH;
MOYJIMBICTh TPOJOBXKEHHS eKCIuTyartarii OyIiBil Ticis BiAHOBJIEHHS a00 pPEMOHTY.
CeiicMIYHMIT MOHITOPUHT MPOBOAUTHLCS y Iepioa OymiBHUIITBA Ta €KCIuTyaTallii OymiBesb i
CIIOPY/I.

Po3paxyHku cropyn Ha aBapiiiHe CIIOJYy4YeHHsS HaBaHTaXEHb 3 ypaxXyBaHHSIM
CEMCMIYHOTO BIUIMBY CJIi/I BAKOHYBATH 13 BUKOPUCTAHHSAM: CIIEKTPAILHOTO METOY; MPSIMOTO
JUHAMIYHOTO METOJTY 13 3aCTOCYBaHHSAM 1HCTPYMEHTAJIBHHUX 3aIMCIB IPUCKOPEHB IPYHTY MPHU
3emyieTpycax abo Habopy CHHTE30BaHHMX aKceleporpam; HENIHIHHOrO CTaTUYHOTO
pO3paxyHKy, IO 3aCTOCOBYETBCS 3a HEOOXIIHOCTI BpaxyBaHHsS HEJIHIMHOI peakirii
KOHCTPYKIIi/ Ta/ab0 B SKOCT1 aJIbTEPHATUBH HETIHITHOMY TUHAMIYHOMY PO3PaxXyHKY.

[Tpu BU3HAYECHHI PO3PaXyHKOBUX 3HAYEHb TOPU30HTAIBHUX CEHCMIYHUX HABAHTAXKEHb
Ha OyxiBii Ta cnopyau Bucotoro H, sika mepeBuinye y aBa i Oinbmie pasiB ii mmpuny B i
JNOBXUHY L JomyckaeTbcsi mNpuiiMaTté po3paxyHKOBy cxemy (puc. 1,a) y Burisai
6araToMacoBOro MpyXHO-1e(hOPMOBAHOTO KOHCOJIIEHOTO CTPHIKHS, )KOPCTKO 3aKpIMJICHOTO Ha
OCHOBI, SIKMH HecCe 30Cepe/KeHI mMach Barorw Qy, po3TalioBaHi Ha PIBHI MEPEKPHUTTIB, 1
3IHCHIOE KOJMBAJIBHUNA PYX 32 OJHHUM 13 HAPAMKIB (X 200 y).

L |

Pucynox 1. Po3paxyHkoBi cxemu OyaiBenb 1 CIOPYI:
a — y BUIJI11 6araToMacoBOro KOHCOJIBHOTO CTPHXKHS; O — y BUTIIAAI OaraTroMacoBoi
HepexpecHOi CUCTEMH; B — Y BUTJISII IPOCTOPOBOI AMHAMIYHOT MO

[Tpu mmpuni Oyxaisii B, sxka B Tpu 1 OuIbIIe pa3iB MEHIIA BiJl IBOX 1HIIMX i1 pO3MipiB
(H i L), nomyckaerbest mpuiiMaTé po3paxyHKoBY cxemy (puc. 1,0) y Burisiai 6araroMacoBoro
NpYKHO-IeOPMOBAHOI MEPEXpecHOi CHCTEMH 13 30CEpeUKEHHMMH Yy BY3Jax MacaMy,
PO3TaIIOBAaHUMHU Ha PiBHI MEPEKPUTTIB.

SIK  TpaBHWIO, PEKOMEHAYETbCS BHUKOPUCTOBYBAaTH IIPOCTOPOBI  pPO3pPaxyHKOBI
JUHAMIYHI MOJIENI 13 30CepePKEHIMH Y By3J1ax Macamu (puc. 1,B).
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YK 621.791.763
B.A. Hoaimyk
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

ABTOMATHYHE KEPYBAHHS ITPOLHECOM 3BAPIOBAHHS HEIIJIABKUM
EJIEKTPOJAOM TPYBU MAJIOT'O ITAMETPA

V.A. Polishchuk
AUTOMATIC CONTROL OF THE SMALL DIAMETER PIPE FLEXIBLE
ELECTRODE WELDING PROCESS

Jlnsi BUBYEHHS OCOOJIMBOCTEH TEXHOJOTIYHOTO MPOIECY AYrOBOTO 3BApIOBAHHA SIK
00’€KTa perysoBaHHA HEOOXITHO y3arajJbHEHY CXEMYy 3BaprOBajbHOTO Mpolecy (puc. 1)
JIeTai3yBaTu 3 ypaxyBaHHAM OCHOBHHMX B3a€MO3B’SI3KiB, BIACTUBUX PO3IIISIHYTOMY CHOCOOY
3BaproBaHHs. TyT MOXKHAa BWJIUIMTH JIBa BHYTPIIIHI 3aMKHEHI KOHTYPH pETryJIOBaHHA. 3a
JIOTIOMOTOI0 KOHTYPY, L0 OXOIUTIOE JKEPENO JKUBJICHHS Ta JAYTy, /€ IUIABUTHCS E€JIEKTPO,
pealtizyeThest mpoliec caMOpETyIIIOBaHHs eeKTpoa. Ipyruii KOHTYyp OXOILTIOE 3BapHUN OB,
€JIEKTPOJ 1 JAyry Ta IOKa3y€e BIUIMB MPOTHHY BUIBHOI MOBEpXHI 3BaplOBAIbHOI BAaHHM M
TJIMOMHU TIPOILIABJICHHS Ha JOBXHHY Ayrd. KiHIEBUM €JIEeMEHTOM CXEMH € 3BapHHU IIOB,
reOMETPUYHI pO3MipH sKOTO (TIMOMHA TPOIUIABIEHHS A, WMpUHA b, KaTeT a) mopsn 3
XIMIYHUM CKJIQJIOM 1 CTPYKTYpOI BH3HAUalOTh EKCIUTyaTalliiHI BJIACTMBOCTI 3BAapHOTO
3’eHaHHSA. Y peaJbHUX YMOBaX KOXXHMHU 3 €JIEMEHTIB, IPECTABICHUX B y3arajllbHEHii cxemi,
GyYHKIIIOHYE B YMOBax 30ypeHb, 110 MPHUBOJUTH JO BIAXWJIEHH PO3MIPIB 3BAPHOTO IIIBA Bij
YCTAHOBJICHMX 3HAYEHb 1 MOsIBi 1e()eKTiB: HEMPOBAPIB, MiPi3iB, HAIUIMBIB TOIO [1].

3BaproBalIbHA YyCTAHOBKA

IIpucmpini 018 nooaeanHs
easy (gmocy)

hba...

LU;

IIpucmpiii 014 nodasanHa I

enrexmpooa

(NPUCAONCYEATEHOZ0
opomy)

ValVad

IIpucmpiii ona Vig
nepeMiujenHa enexmpooa

Pucynox 1. Y3aranbHeHa cxema 00’ €KTy KepyBaHHsI IIPU TyrOBOMY 3BaplOBaHHI

30yproBaHHS 10 MMapaMeTpax PEeXUMY 3BaproBaHHS Oe3MocepeqHbO BIUIMBAIOTH HA
IPOIIECH TUIABJICHHS OCHOBHOTO M €JIEKTPOJHOIO METANIB 1 IX CHiBBITHOILICHHS B METaJIi IIBA.
Tax, rnmuOvHa nporniaBIeHHs 3B’s13aHa CTPYMOM 3aiexHicTio: H = kiyply, ne kyp - koedimieHt
IPOMOPLIHHOCTI, 0OYMOBJICHUHN MOJIIPHICTIO ¥ IIIJIBHICTIO CTPYMY, IIBUAKICTIO 3BapIOBAHHS,
HIUTHHICTIO METAIly, COCTABOM 3aXHMCHOTO CepeZIoBHUINA 1 T.J. 31 301IBIICHHSIM CTPYMY 3pOCTa€E
HE TIIbKM TIMOWHA TPOIUIABJICHHS, allé i YacTKa OCHOBHOTO MeETally B MeETalli IIBa.
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30yproBaHHs 110 HaMpy31i YTy BIULIMBAIOTh HA LIMPUHY i YACTKY OCHOBHOT'O METally.

3MiHa MIBUJKOCTI 3BaplOBaHHS CKJIaJHHUM YMHOM BIUIMBAaE Ha ¢opMmy 3BapHoro mmsa. [Ipu
Mamux mmBuUAKOCTAX (10 m/rog mpu 3BaproBaHHI TiJ (PJIFOCOM) BHACTIOK 3HM)KCHHS
IHTGHCUBHOCTI BUTHCHEHHS PpO3IUIaBYy 3-MiJ CTOBIA JyIrd BEJIWYMHA MPOIUIABICHHS
MiHIMaJIbHA. 31 30UTBIICHHSIM IIBHAKOCTI 3BapiOBaHHSA 10 25 M/TOA MNPOIUIaBICHHS
301IBIIY€ETHCS, @ MOTIM Yepe3 3HMKEHHS MOTOHHOI eHeprii - 3MEeHIIyeThCs. TakuM 4YHHOM,
3aJIKHO BiJ] YCTAHOBJICHOI IIBHUIKOCTI 3BaprOBaHHs i 3MiHM MOXYTh OYyTH IIOB’s3aHi 3i
3MiHaMU TJIMOWHU TPOIUIABICHHS, K B MPsAMiH, Tak 1 3BOpoTHiH 3anexHocTi. [llupuna msa
3B’s13aHA 31 MIBUIKICTIO 3BapIOBAHHS 3BOPOTHOIO 3aJICKHICTIO. 3MIHM BUJIBOTY €JIEKTPOA,
0COOJIMBO IPU 3BApPIOBAHHI €JIEKTPOIHUM JIPOTOM Majloro JiaMeTpa, CyTTEBO BIUIMBAIOTH Ha
¢dopmy mBa. Ile oOymoBieHEe THM, 110 3MIHU BUJIBOTY €JIEKTPOJia CYTTE€BO BIUIMBAIOTh Ha
NPOAYKTHBHICTh HOTO PO3IUIABIIOBAHHSA, y PE3YyJbTAaTi YOrO 3MIHIOETHCS CTPYM, a OTXKe, 1
rOWHA MPOTUTaBIeHHS A [2].

Cxema mporiecy MporpaMHOro KepyBaHHS 3BapIOBaHHS HEIJIAaBKUM €JIEKTPOJIOM HaBECHA Ha
puc. 2.

®
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Pucynok 2. Cxema npoliecy nporpaMHOro KEpyBaHHsI 3BapIOBaHHS HEIIABKUM €JIEKTPOJOM

TexHnonoriuni 30yproBaHHS, OOyYMOBIJIEHI MOPYIICHHSAMU TEXHOJIOTIl MiATOTOBKH M
CKJIaJJlaHHs BHUPOOIB I 3BaploBaHHs, y 0araTboX BHUIIAJKaX € OCHOBHOI MMPUYHMHOIO
BIIXWJICHb BiJ] 33JJaHUX PO3MIpiB 3BapHUX IIBIB 1 MOSIBU B HUX HebOe3meuHux nedekriB. Tak,
HAasBHICTH 1pXi, BOJIOTH, Macya, ¢apObu ¥ IHIIMX BOJOTMX PEYOBHMH HA TOBEPXHSX, IO
3BapIOIOTHCS, @ TAKOX MiABUILEHUH BMICT BOJOTH Yy (DIIIOCi, 3aXMCHOMY ra3i MPHUBOASATH 10
YTBOPEHHS TIOp y 3BapHOMY miBi. [liBUIIEHUH 3a30p y CTUKY NMPUBOIUTH 10 YTBOPY TaKUX
HeOe3neyHux JedexTiB, SK TNpoBHCaHHSA MmBa W mpoxor. CKiIajaHHS 3aroToBOK 3
NIEPEBUIIICHHSM KPalilOK PUBOIUTH JI0 YTBOPY HAIUIMBIB 1 HEIIPOBapiB KopeHs mBa. He meHII
BAXJIMBA YMOBa OJEpKaHHS SKICHUX 3BapeHUX 3’€IHaHb - 3a0€3MEYeHHS TOYHOIO
pO3TalIyBaHHS €JIEKTPO/Ia CTOCOBHO KpaioK, 110 3BapIOIOTHCs, a00 mapy.

Jlirepartypa.

1. bapanoBcbkuii B.M. KoHcrekT nekimii 3 AMCHUIUIIHU «ABTOMAaTHYHE KepyBaHHS
3BaproBaHHsAM. Bua. THTY im. L. ITymtos. Tepronins : THTY im. L. ITymros, 2015. 178 c.

2. bapanoBcekuii B.M. EkcnepuMeHTanbHI AOCHIIKEHHS KOHTAKTHOTO TOYKOBOTO
3BapIOBaHHs JieTajell cinbchKorocmnoaapcbkux mamwuH. Bicauk THTY. 2015. T. 4 (80). C.
111-118.
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YK 621.358.42
0.B. Pak, I0.M. KoBuyn
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

KOMBIHOBAHI ATPET'ATH 1JIS1 OBPOBITKY IPYHTY

0.V.Rak, Y.M. Kovzyn
THE COMBINED AGGREGATES ARE FOR TILL OF SOIL

CydJacHi TEXHOJOTii BUPONIYBAHHS CLIBCHKOTOCIOJAPCHKUX KYIBTYP IMOTPEOYIOTH
HOBOT IPYHTOOOPOOHOT TEXHIKH, sIKa J1a€ 3MOTY 3aKJIaflaTH OCHOBY BUCOKHX BpoxaiB. OpaHKy
JIOLITbHO BUKOHYBATH OOOPOTHHUMH IUTyraMH 200 KyJIbTUBATOPAMH 3 IJIOCKOPI3HUMHU JIallaMH
1 SPYCHHUM BCTaHOBJICHHSM pOOOYMX OpraHiB. 3acTOCyBaHHS TaKHMX MAaIllWH 3amnolirae
BITPOBi# Ta BOJIHIH epo3ii IPYHTY, sIKa BUHUKA€E Yepe3 HECIPUATIMBI IOTOJHI YMOBH.

CtBOpeHHsSI KOMOIHOBAaHHUX TIPYHTOOOPOOHUX MAalIMH — TMEPCIICKTUBHUN HaIpPsIM
PO3BHUTKY 3aC001B KOMIUIEKCHOT MeXaHi3alii C1IbCbKOr0CIOJapChKOT0 BUPOOHHIITBA.

KoMOiHOBaHI MalIvHHU, SKI MOETHYIOTh OJHOYACHO B OJHOMY MPOIECI BUKOHAHHS
KUJIbKOX TEXHOJIOTIYHMH omepaliid, a came, oOpoOiTOK IPyHTY, ciBOy, BHECEHHs JOOpHB 1
NECTULU/IB JIO3BOJISIIOTh CYTTEBO 3aOMIQJUTH Yac Ta 3€KOHOMHUTH EHEPropecypcH Iija vac
HiATOTOBKY I'PYHTY A0 CiBOM, 0COOIMBO MPHU HEJOCTATHHOMY 3BOJIOKEHHI IPYHTY.

dakTopu, 3aBISKU STKUM MOXKHA CYMICTUTH TE€XHOJIOTIYHI OTepallii Jisi BAKOPHCTAHHS
KOoMOiHOBaHMX MamuH [1]: 30ir yacy BUKOHaHHS poOiT (mepearnociBHa KyabTHBAIlis, ciBOa,
BHUPIBHIOBAHHS MOBEPXHI I'PYHTY, IPUKOYYBaHHS, BHECECHHS TOOPUB Ta 1H.); OOMEXKEHICTh Y
TepMiHAaX BUKOHAHHS pOOIT (MArOTOBKA IPYHTY s CIBOM O3MMHMX IIiCIISl HETIAPOBUX KYJIBTYP
Ta iH.); CKJIaJIHI MOTOJIHI YMOBH, 32 SKHUX PO3JUJIbHE BUKOHAHHS HEOOXIAHHMX omepariiii oyme
Hee(EeKTHUBHUM (BHIIQJAaHHS OMNAAIB OJpa3y MiCis MEepeArociBHOT KyJIbTHBALli BUKIHKAE
4acTO HEOOXIJHICTh MOBTOPHOI KYJbTHBAIll), TOOTO PO3TATYBAaHHSI TEPMIHIB KOMILIEKCY
poOIT IS TIATOTOBKM TIPYHTY 10 CIiBOM 1 TOCIB; HasBHICTb E€HEPrOEMHUX TPAKTOPIB
NPUJATHUX JUIS arperaTyBaHHsS 3 KOMOIHOBaHUMH MaIlIMHAMM 1 3HAPSIISIMH.

CymimeHnHst onepaniii y KoMOiHOBaHOMY arperari 3a0e3rnedye SKiICHY HiATOTOBKY
IPYHTY 3a KOPOTIIMH TEPMiH TOPIBHSIHO 13 3aCTOCYBaHHSM OJHOOIEPAIIHHUX MAaIlWH.
Pesynbrar — ciBOa y BoJOrMil CBIXKOOOpPOOJEHHH TIPYHT, IIO CHpHUSE IPYXKHIA IOJIBOBIH
CXO0’KOCTI, KpalluM YMOBaM POCTY Ta PO3BUTKY KYJIbTYPHUX POCJIHH 1 BiJIIOBITHO OTPUMAHHS
BHUCOKOTO BpOXKalw. BaXIIMBUM € TakoX 1 Te, M0 TOEJHAHHS TEXHOJIOTIYHUX OIepariii
CKOpOYY€E KUIBKICTh TPOXOJIIB TPYHITOOOPOOHUX arperaTiB Mo IMOJII0, YUM 3HIKYE IIKIIJTUBY
JII0 XOJOBHX CHCTEM TpPAaKTOpIiB Ha TpyHT. Hampukianm, mpu cymilieHHI TepearnociBHOI
KyJbTHBaIii 3 CiBOOIO KOJii TpakTopa OynyTh J00pe pO3NMyIIEHMMH 1 UM 3a0e3nedyeTbes
SIKICHIIIIE 3arOpTaHHs HACIHHS, HA BIIMIHY BiJ] OKPEMOT'O BUKOHAHHSI OTleparlii.

KoMm6inoBani MamwHM MaioTh i Hemoliku. [TopiBHSHO 3 OJHOOMEpalliiHUMU BOHU
CKJIQJHINI y BHUTOTOBJICHHI Ta PEMOHTI, JOPOXKUl; TEXHIYHA Ta TEXHOJIOT1YHA HAJIMHICTh
MOXe OyTH HHXKYOI0, OCOOJMBO Ha BAXKUX IPYHTaX Ta B yMOBaX IEPE3BOJIOKEHOTO IPYHTY.
Haiikpame moeqHyBaTH 3HApsAs OJHOTHIIHI 3a XapakTepoM BHKOHAHHS —oIeparii,
HaNpUKIa s KYIbTHUBAIl Ta OOpOHYBaHHS.

Jlisi BUKOHaHHSIT KOMIUIEKCY pOOIT TMepearociBHOrO 0O0poOITKY IPYHTY MOXKHA
nepeo0yaHaTi BaXKKi MapoBi KyJIbTUBATOPH, OCHOBHHMHU 0a30BHUMHU POOOYMMH OpraHaMu
SAKUX € BaXKi 000pPOTHI a00 CTpLIUACTI JIally Ha KOPCTKUX CTOsKaX. Taki KyJIbTUBATOPH € Y
OinprmocTi  rocmonmapctB.  KynbTHBaTOp-po3mylIyBad MOKHA OOJIAAHATH — YM3EIBHUMHU
poOouYMMH OpraHamMH Ha MPY)KUHHUX CTOsikaX. KpiluieHHsS HOBHX POOOYMX OpraHiB MOXKHA
3MiHCHIOBAaTH O€3MocepeHbO /10 MOMEPEeYyHHX OpyciB paMu OOJITOBUMH 3’€IHAHHIMH 4Yepes3
crieniagbHi HaKIaIKH. JIo TaKOTO KyIhbTUBATOPA MOXHA J0JIaTH KOTKH a00 OOpPOHH.
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s mepeobyiagHaHHsS y KOMOIHOBaHI TPyHTOOOPOOHI MAallMHU MOKHAa BUKOPHUCTATH
naposi kynsTuBaropu tuny KIIY-4 i KITIK-4, ykoMaekTyBaBIIM iX JOJATKOBUMHU POOOYMMHU
opranamu. Jlist KITIK-4 — nie o6opotHi nanu 1 py6yacti kotku. s KIIY-4 — ne crpimyacti
Jany 3 XBOCTOBHUKOM 1 3yO0OBi OOpOHH. 3aCTOCYBaHHS TaKUX arperaTiB J03BOJIUTh BUKOHATH
OCHOBHUH 1 TEPEeArnociBHUN O0OpOOITOK TIPYyHTY miag OyIb-Ky CiIbChKOTOCTIOIAPCHKY
KynpTypy. HalonTumanpHilmuM € iX 3acTocyBaHHsA Micas 30MpaHHS TNPOCATHHUX YU
HU3BKO CTEOJIOBUX KYJIBTYp Ha TOJIAX CEepeAHBbOI 3acMmivueHocTi Oyp’sHamu. Taki 3Hapsaas
320€3Meuy0Th PO3MYLICHHS! POAIOYOTO MIapy, 30UIBIICHHS BOJOIMPOHHUKHOCTI, 3arajibHOi 1
HEKaMISIPHOI TIOPUCTOCTI TPYHTY, IIO CTBOPIOE OINTHMAJIbHI YMOBH POCTY 1 PO3BUTKY
KyJbTYPHHX POCIIMH, CIpHUS€ TMiABUIICHHIO Bigmaui Big MiHepanbHuX no0OpuB. Bce me
3a0e3neyye OTpUMaHHsS BUCOKHX BPOKaiB.

VHiBepcalbHUMU KOMOIHOBAaHMMH arperaTramy JUis IE€pPeNriociBHOTO 00poOiTKY
IPYHTY MOXYTh OYTH MaIIMHU pPo3poOieHI Ha 0a3i IUIyriB-IPYHTOPO3MYIIyBadiB, SKi
BUKOHYIOTh TOIIAPOBUI 00pOOITOK 1 IPYHTY 1 3a0€3MeuyroTh MiArOTOBKY IOJIS Ui CiBOM 3a
onuH mpoxia. Lle mocsiraeTses 3aBASKH 0COOIMBOCTAM POOOTH SPYCHO PO3MILIEHUX BAKKUX
KYJIbTUBATOPHHUX Jam i poOOTH JOAATKOBOrO OOJAJHAHHS, SKE BCTAHOBIEHO 3a JIallaMH,
HaIPUKJIAJ TOJIYacTi KOTKH, 3yOoBi rpebiHku i (abo) mpytkoBi nwieddu. [Nomdgacti KOTKH
CBOIMH TOJIKAMH JIOJJATKOBO MOAPIOHIOIOTH TPYIKH, MO YUIUIBHIOIOTh 1 BHUPIBHIOIOTH
pO3MyIICHUH Imap IPyHTY. 3yOOBI rpeOIHKM TOJATKOBO IMOJPIOHIOIOTh TPYIKH 1 TaKOX
PO3pIBHIOIOTH TOBEpXHEBUW Imap IpyHTy. IIpyTkoBi mmieii BHKOHYIOTH KiHIEBE
BHUPIBHIOBAHHS TTOBEPXHI MOJIS.

KombinoBanmii rpyHTO00pOOHMIA arperat Moxke OyTu i Ha 0a3i MIIOCKOpi3a-ILIitoBaya
tumy [1IIIH-2,5, 1o ckimany SKoro BXOASTh IJIOCKOPI3aJIbHI J1amu 1 KOTKH, SIK1 TOAPIOHIOOTH 1
BUPIBHIOIOTH ITOBEPXHIO IPYHTY.

Mo>kHa BUKOpHUCTATH KOHCTPYKLIIO KyJIbTHBATOpA 3 IJIOCKOPIZHUMHU JIallaMU 1 JBOMa
psgamu KoTkiB. lle mactb MOXIMBICTH 00’€IHATH KiTbKa TEXHOJIOTIYHUX OMNepamii i
BUKOHYBAaTH iX 3a OJHMH IPOXIJ arperary, a came PO3MYyIIWTH, MOAPIOHUTH, YIIIJIBHUTH 1
BUPIBHSATH TMOBEPXHIO IPYHTY. Take BIOCKOHAJICHHS KYJIbTHBATOpPAa HE MOTpeOye 3HAYHUX
€KOHOMIYHUX 3aTpaT 1 € JOCTYITHMM Ta €(QEeKTHBHUM JJIsi TOCHOJApPCTB, SIKi MAaloTh
OJTHOOTIepaIliifHi IPYHTOOOPOOH1 3HAPSAIIS.

Takuii KOMOIHOBaHMI arperat Mae psij repeBar: KyJIbTUBATOpP, 00JIaTHAHUN JaraMu-
IUIOCKOpi3aMU, HAaIIMHUMHU y pOOOTI, sIKi JO3BOJIAIOTH TOTYBATH JIOKE i/ MMOCIB HACIHHS Ha
BCi mumpuHi 3axBatry. Ilim wyac poOoTu poOoul opraHu KyJbTHBaTOpa HE 3a0MBAIOTHCS
IpyJIKaMu IpYHTY, Oyp’sHaMH Ta MOBEPXHEBUMH peLITKaMH. MarinHa noapioHIoe IpyHTY 10
JIpIOHOTPYIKOBATOIO CTaHY 32 OJIMH MPOXIiJ arperary; BUPIBHIOE MMOBEPXHIO, IO 3aJ0BOJILHSIE
arpoOTeXHIYHI BUMOTH IiJ1 MOCiB. € 1Ba pSAAM MPYKHUX PO3IMYIIYIOYHX JIall 1 1Ba PSAIUA KOTKIB
— OJIMH CIiepeny, a [Ba 33y Jarl. 3aHi KOTKH 00 €HaHH] Y TaHJIEMHY KOTKOBY CEKIIit0, Ha
SKIA 3aKpIIUTIOIOTh BHUpiBHIOKOUHKN Opyc. KoTku B3aeMo3amiHHI 1 iX MOXXHa KOMOIHYyBaTH B
arperari SIK 3aBrOJHO. 3aJHIM psii KOTKIB — MEHIIOrO JdiaMeTpy, IO CIPHUSE KpalmoMy
00pOOITKY IPYHTY 1 CTBOPEHHIO CIPUSTIMBOrO HACIHHEBOTO JIoXka. JliaMeTp 3alHbOTO psIay
KOTKIB 3QJICKHUTh BiJl MEPEAHBOTO 1 TMHOUHU 00poOiTKy. [llupuna 3axBary arperary — 2,5 m,
10 JTO3BOJISIE arperaTyBaTH HOTO 3 TpakTopamu 3 TAroBuM 3ycuuisim 30 kH. HasBHICTH TphOX
TUIIB POOOYMX OpraHiB 301JIbIIye OBXHHY arperary i TATOBUH OMip, OXHAK JO3BOJISE
IIBUJIKO 1 IKICHO BUKOHATH BECh KOMILUIEKC POOIT 3 IEPEANOCiBHOTO 0OPOOITKY IPYHTY.

3anexHO BiJ MOTpeOM, arperar MOXHA JOYKOMIUIEKTYBaTH I1HIIMMH pPOOOYUMHU
opraHamu, ab0 3MiHIOBaTH KOHCTPYKTHBHO-TEXHOJIOTIYHY CXEMY HOro poOoTH.

JlitrepaTtypa

1. CinbcbKOrocnoAapchKi MalIuH: TEOPETHYHI OCHOBH, KOHCTPYKIIisl, IPOCKTYBaHHS.
Ku.1: Mammau pns  pineHuntsa /I1.B. Cucomin, T.I. Pubak, B.M. KpomniBumii; 3a
pen. M.1. Uepnosona. K.: Ypoxaii, 2001. 382 c.
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METOAUKA TECTYBAHHSA IIOBEPXHI ITAPABOJITYHUX AHTEH

A.V. Redchuk, P.A. Vasylyshyn, Didyk V.A., ML.I. Yavorska, Ph D, Assoc. Prof.
METHOD OF TESTING THE SURFACE OF PARABOLIC ANTENNAS

[TapabomiuHi n3epKajibHI aHTEHH, 3 OTIJIAAY Ha IX eKCIUTyaTalliiiHi XapaKTepUCTHKH 32
BIJIHOCHO TIPOCTOI KOHCTPYKIli, € HaWOUIbII PO3MOBCIOJUKEHUM THIIOM aHTEH, IO
BUKOPUCTOBYIOTbCS B JEIIMMETPOBOMY Ta CAaHTHMETPOBOMY Jiama3zoHax XBuib. OAHaK 110
KOPOTILIOIO € JIOBXKMHA XBWJ, TUM BIIYYTHIIIMM CTa€ BIUIUB MOTPIITHOCTEH BHTOTOBJICHHS
AQHTEHU Ha SKICTh NmpuiioMy curHany. [IpuiiHATHUM € BapiaHT, KOJM CEpEelHE KBaJIpaTUUHE
BIIXWJICHHS (C.K.B.) B KOHTPOJIbHHUX IMO3HUIIISIX poO0Y0i MOBEPXHI A3epKaja BiJ i7eaJbHOTO
napabosnoina i3 3a7aHo (OKYCHOIO BIJCTAHHIO HE MEPEBUIIYE MOJIOBUHU JTOBXHHH XBHIIL.
O1iHKY C.K.B MOXHa 3JIIHCHIOBATH Yepe3 BipTyasibHE HAKJIAJaHHS HA MOBEPXHIO pediiekTopa
TEOPETUYHO PO3PaxXOBAHOI MOBEPXHi 13 3a4aHO0 (HOKYCHOIO BijfcTaHHIO. OCKUIBKH B YMOBax
eKCIuTyaTallii BUMIPIOBAHHS KOOPJIWHAT KOHTPOJIBHUX IO3UIIAM Ha MOBEepxHI pediiekTopa
BiIOYBA€ThCS B JAUCTAHIIHHOMY PEXHMI 1 B CUCTeMi KOOpIWMHAT HE MPHB’s3aHId 0 AaHOI
MOBEPXHI, YMOBOIO TaKOro BIPTyaJbHOTO HAaKJAJaHHS € MPUBEIACHHS MOPIBHIOBAHUX MAHUX
M0 oxaHiel CcHCTEMU KOOpPAHMHAT. 3alpolOHOBaHA METOJMKA OIIHKH SIKOCTI IOBEPXHI
napaboiyHOro J3epKaja aHTeHW SK MPU BUTOTOBJICHHI, Tak 1 Migdac MpoQiIIaKTUUYHUX
OTJIAIIB B MPOLIEC] eKCIUTyaTarlii, nepeadavyae HACTYIHI €Taru:

1. BumiptoBaHHs B aBTOMAaTUYHOMY PEXKHMI IPOCTOPOBUX KOOPIMHAT KOHTPOJIBHUX
NO3MILIN Ha MOBEpXHi pediiekTopa y Horo poboyoMy MoJIo>KEHHi.

2. 3HaxXxOJUKEHHS, SK TIOKa3aHO Ha puc.l, Ha OCHOBI BHUMIPSHUX JaHUX ONTHUMAJIBHO
HaOIMKEHOi ampoKCMMAIiiHOI TOBEpXHI JAPYroro MOpsAKY, TOOTO OOdYMCIEHHS 3a
METOJIOM HAWMEHIIUX KBaApaTiB KOe(DIIEHTIB dyg, Agz- 11, A10» Qo1 Qoo » OCKUIBKH B
3araJlbHOMY BHIIAJIKy PIBHSHHS TaKoi MOBEPXHi B AEKAPTOBil CHCTEMi KOOpIUHAT

Z = Ay0x% + agay? + a11xy + ajox + Ag1y4ago- (D
-0.0248 x*-0.0256 y%-0.0001 x y-0.1320 x+...+43.5397
|

P

Pucynok 1. KonTponbHi no3uiii i anpokcMMOBaHa 3a HUIMH MOBEPXHs apabosoina B
CHUCTEMI KOOPJAMHAT BUMIPIOBAIBHOTO MPUCTPOIO
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3. Ipencrasnenns (1) y kanoniuniit popmi: Z = aX? + bY? + q, , ( puc.2) uepes
TIepPEeTBOPEHHS KOOPIUHAT
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Pucynox 2. AnpokcumoBaHa noBepxHs (1), miciist mpuBeaeHHs 10 KaHOHIYHOI popmu

4. 3HaXOKEHHS BIIXWICHb MIX ampPOKCUMOBAHOIO 1 €TAJIOHHOIO TMOBEPXHIMHU Y
KOHTPOJIbHUX TO3UIiSX.

5. O0uucneHHs C.K.B. 1 IPUIHATTS BUCHOBKY IIPO BIJIMOBIIHICTh TECTOBAHOI MTOBEPXHI
eKCIUTyaTal[iiHUM BUMOTaM.

Pucynoxk 3. IToBepxHs peduiekTopa B poO0YOMY MOJIOKEHH] (CHHIM), IepeBeeHEa 10
KaHOHIYHO1 (hOpMHU (3€ICHUM) 1 HaKJIaJeHa TEOPETUYHA MMOBEPXHs mapadosoina i3 GoKyCcHOO
BijicranHio F=0.35D (ciTka).
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YK 004.41
C.B. PomaHwok
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH YHIBepcuTeT iMeHl IBana [lymtos, Ykpaina

ABTOMATHU3ALIA BUBSHAYEHHSA TEXHIKO-EKOHOMIYHHUX ITIOKA3HUKIB

S.V. Romaniuk
AUTOMATION OF DETERMINATION OF THE TECHNICAL AND ECONOMIC
INDICATORS

TexHIKO-eKOHOMIYHI TIOKa3HWKW € OOTPYHTYBAaHHSIM TEXHIYHHMX, TEXHOJOTIYHUX,
TUTAHYBATBHUX 1 KOHCTPYKTHUBHUX PIIICHb, CTAHOBISTH OCHOBY KOXXHOTO MPOEKTY 1 CIy>KaTh
MiJICTABOIO JJISI BUPINIEHHS THUTaHHS TMPO JOIUIBHICTE BUTOTOBJIEHHS BUPOOy. Po3pobOxa
TEXHIKO-€KOHOMIYHOTO OOIPYHTYBaHHS JOCHTH JOPOTO KOIITYE 1 MOTpedye 3HAUYHUX 3aTpaT
yacy. 3HU3UTH 3aTpaTH Ha MPOBEACHHS TEXHIKO-€KOHOMIYHOTO OOIPYHTYBAHHS, ITiJBUIIUTH
fioro e(eKkTUBHICTh Ta CKOPOTUTH TEPMIHM BHUKOHAHHS MOXKHA MUIAXOM 3aCTOCYBAaHHS
CydacHHX 1H(GOpMaIIMHUX TEXHOJIOTIH JIJIsi BUPIIIICHHS TOCTABICHUX 3a/1a4.

BusnaueHHs TeXHIKO-€KOHOMIYHHMX IMOKA3HUKIB HE € CKIAIHUM 3aBIAaHHAM, OCKIJILKA
0a3yeThCcsl Ha J00OpE BIAMpPAIbOBAaHUX METOIWKAX 1 Ma€ HAJICKHE HOPMATHBHO-IIOBIIIKOBE
3a0e3nedeHHs. ABTOMATH3allisl TaKUX PO3PaXyHKIB JOBOJI MPOCTO peaji3yeThecsi 3aco0amu
NPaKTUYHO OYAb-1KOT MOBHM IPOTPaMyBaHHS, IPOTE BUMAra€e HasiBHOCTI CHeEliaJbHUX 3HaHb 1
HaBUKiB. Ha puHKY cy4acHOro mporpaMHOro 3a0e3Ne4eHHs € BEIMKHA BHOIp TOTOBUX
pillieHb JUIsl BUPIIMICHHS 3a7a4 TEeXHIKO-€KOHOMIYHOTO OOIPYHTYBaHHS, sIKi 0a3yrOThCS Ha
ticHiid interpanii CAD, CAE, CAPP, CAM, PDM u ERP-nporpam B eauwne e, 1o
JI03BOJISIE PO3POOIISITH CydacHI KOHKYPEHTOCITPOMOYKHI BUPOOH 1 MPOIECH X BUTOTOBJICHHSI.
[IpoTe BOHM BiA3HAYAIOTHCS BUCOKOIO BAPTICTIO Ta CKJIAIHICTIO 1 OPIEHTOBaHI, B MEPEBAKHIH
O1TBIIOCTI, HA 3aCTOCYBAHHS B BEJIMKHUX IMANPUEMCTBAX 1 opraHizaiisx. TeXHIKO-eKOHOMIYH1
PO3paxyHKH TAaKO>XK MOYKHA BUKOHATH 3 BUKOPUCTAHHA 3ac00iB, sIKi HAJAIOTh CydacHi oQicHi
MIaKEeTH, ajie 1€ MOB’J3aH0 3 3HAYHUMH BTPAaTaMH Yacy Ha BHECCHHsI HOPMATHBHO-/IOBIIKOBUX
JAHUX, PO3PAXyHKOBUX (POpPMyJI, BUMAraeThCsi HassBHICTh B KOPHCTYBaya psay crienu(piqHuX
3HaHb 1 BMiHb. TOMy po3poOKa MpOrpamMHOrO 3a0e3MEeueHHs I PO3PAXYHKY TEXHIKO-
€KOHOMIYHUX MMOKA3HHKIB € aKTYaTbHIM 3aBIAHHSIM.

B Ham yac po3BHTOK TEXHOJIOTiH MPOTrpaMyBaHHS NPHUBIB 10 TOTO, HIO MPOrpaMHE
3a0e3meueHHsT MOXYTh po3pooisaTu (paxiBui Oe3 cremiaqbHOI OCBITH, JIOCTATHBO JIUIIE
0a30BUX HAaBHKIB POOOTH B MEBHOMY CEpEIOBHIN IporpamyBaHHs. B 1ipomy € BenudesHa
nepeBara, ajpke PpO3pOoOKOI0 MPOTPaMHOTO 3a0e3ledueHHsT MOXYTh 3aimatucs (axiBiii,
KOMIIETEHTHI y CBOIll BY3bKill NpenMeTHi ramy3i, SKi HaiiKkpamie po3yMiloThb 1 CyTb
npoOJIeMu, 1 IUISAXHU JJIS BUPIIICHHS.

HesanexHo BiJ TOro, SIKUM YMHOM Oyzie po3po0IieHo nporpamHe 3abe3rneyeH s, BOHO
MOBMHHO BIJIMOBIIaTH MIJIOMY PSy BHUMOI, OCHOBHHUMH 3 SIKMX €. HEBUCOKI BHUMOTH [0
CHCTEMHHMX pecypciB 1 KBamiikarii KopucTyBaya; 3py4HiCTh B KOPUCTYBaHHI; MOXKJIHMBICTH
OIIEPAaTUBHOI 3MiHH JAESIKHX HOPMATHBHO-JOBIIKOBUX JTaHHMX, HAIIPUKIIA]l, BAPTOCTI OCHOBHUX
BUJIB EHEProHOCiiB, MarepiaiiB, HamidaOpukaTiB, TapU(PHUX CTABOK TOLIO; 3JATHICTH
BpPaxOBYBAaTH OCOOJUBOCTI KOHKPETHOTO BUPOOHMIITBA; MOKJIMBICTh MOPIBHSHHS BapiaHTIB;
MOXJIUBICTE  O(QOPMIICHHS pe3yiabTaTiB Yy BUINISAL, MNPUAATHOMY JUIA  IOJAJIBIIOTO
BUKOPUCTAHHS, HANPHUKIIAA, UIsi OpOpMIICHHS 3BiTiB. JIOTpMMaHHS YCiX IIMX BHMOTO JIacTb
3MOT'y BHKOPHCTOBYBATH DPO3pOOJIEHE MporpaMHe 3a0e3MedeHHs B MPAKTUYHIN isIbHOCTI
0araTtbox MiJIPUEMCTB Ta OpPTaHi3alliid, a TAKOX B HABYAIbHUX Ta HAYKOBO-AOCIITHUX IIUISX.
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YK 669.539
H.B. Py6an, FO.I1. Ko3zak
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH YHIBepcuTeT iMeHi IBana [lymtos, Ykpaina

OrJisdi MOJIOTUJIBHO-CENTAPYIOUUX ITPUCTPOIB 1151 3BUPAHHS
HACIHHEBHUX ITOCIBIB TPAB

N.V. Ruban, Yu.P. Kozak
INSPECTION OF MILLING AND SEPARATING DEVICES FOR COLLECTING
SEED CROPS OF GRASSES

OCKUTBKH BPOXKalHICTh MPUPOTHUX TPaB, K MPABHIIO, € HEBUCOKOIO, BaXIJIUBICTh
BHUPOIIIYBaHHs CISSTHUX TpaB HE BUKIWKAE CyMHIBY. HamiliHOi TexHOJIOTii BUPOOHHUIITBA
HACIHHS TpaB HEMae€, OCKUIBKM Yy HACIHHUIBKHX TOCIOJApCTBaX BiJACYTHS HEOOXigHA
crienianizanis. HaciHHUKHM TpaB 103piBarOTh MEPEBAXHO B CeprHi. Y Il yac BCs yBara
CKOHIIGHTpOBaHa Ha 30MpaHHI 3epHOBUX. A 30MpaHHS HACIHHUKIB TPaB BBAKAETHCA
JIPYTOPSTHUM 3aBAaHHSAM. Y KpalioMmy BHUIIAJIKy Ha 0OMOJIOT CIM'STHUKIB BUAUISITH OAMH 13
3epHOBUX KOMOaiHIB. AJle y BITUM3HSIHHUX 3€pHO30MpPAIbHUX KOMOAMHIB JOMYCTHMI
BTpaTu 3epHa CTaHOBIATH 3-4% Ha rekrtapi. biomoriyHa X BpOXalHICTh HACIHHS
Oaratopiuamii TpaB OyBae 10 5 weHTHepiB. OjHak, OOMOJOTHBIIM HACIHHHKHU
3epHO30HUpaNbHUM KOMOAWHOM, TOCIOJApPCTBO B KPALIOMY BHIIAJKy OTPUMYE IO OJHOTO
[IEHTHepa HaciHHA 3 rekrapa. OTxke, MOTpiOHI crenianbHi KoMOaHu. IHTeHCHiKyBaTH
HACIHHUIITBO HE PO3ILUPIOIOYH MOCIBHUX IUJIOLI, MOKJIMBO TUIBKHU 110 OAHOMY HANpPSMKY -
po3po0Ii TEeXHOJOrii, fka 3a0e3neuynTh MiHIMYM BTpaT HaciHHA HpH iX 30MpaHHI 1
nepepoO1ti. KoHCTpyKiii cydacHMX KOMOAHHIB 32 TEXHOJOTIYHOIO CXEMOK MOJIOTHIILHO-
cenapyrounx npuctpoiB (MCII) mMoxHa PO3AUTUTH HAa TPU OCHOBHHUX THUIU: KIIACUYHY,
poTopHY 1 KOMOiHOBaHy. Y KoMOaliHaxX KJIacCHYHOI CXeMH OOMOJIOT 1 cemapailisi Macu
3MIIMCHIOETHCS OMIIBHUM 0apabaHOM 1 KJIaBIIIHUM COJIOMOTPSICOM.

VY potopHux komOaiiHax Mmporec 0OMOJIOTY Ta cemaparlii BifOyBaeTbcs B OJJHOMY
oprasi, SIKHi OJTHOYaCHO OOMOJIOUY€E Ta cemapye, i BcI Maca, 10 HaaidIIia Ha 0OMOJIOT
MOBHICTIO OOMOJIOUYIOTBCS, BHUIUISIIOYM TPAKTUYHO BCE HACIHHA. 3a paxyHOK
IHTEHCUBHOCTI TIpOlleCy cemapanii B PpOTOpPHUX poOouMX opraHax 3a0e3MeuyrThCs
MiHIMQJIbHI BTPAaTH HACIHHS HABITh IPH BHUCOKIH BPOKAWHOCTI KYJIBTYp, MiABUIIECHOI
BOJIOTOCTI 1 HasiBHOCTI Oyp'sHiB. [lepeBara poTopHHX KOMOaiiHIB - 0OMOJIOT 3 MEHIIOIO, B
MOPIBHSHHI 3 KJIACHYHUMH KOMOaiHamu, JIIHIMHOI IIBHJAKICTIO OWI, sfKa 3MEHIIYy€e
JIpOOJICHHS 1 MIKPOTIOIIKO/KEHHSI HACIHHSA, a TaKOXX JO03BOJISIE TMIJIBUIIUTHA HOTO MOCIBHI
skocti. Benuka yactuna HaciHHs B potopHux MCII BuainseThCs 32 paXyHOK BUTHPAHHS
H0Tr0 3 KOJIOCKIB, @ HE y1apoM OWJL, SIK y TPAAULIHHUX MOJIOTUIILHUX anaparax.

Y xomOinoBanux MCII nmns  obmomory Ta cemapamii 30upaHoi Macu
BUKOpUCTOBYIOThCsI KiacuuHi MCII, a cemaparist rpyboro BOpOXy 3IiHCHIOETHCS 3a
pPaxyHOK POTOPHHUX COJIOMOCEINapaToOpOB 3 aKCiaJbHOI OJauelo.

Ha mincraBi anamizy, Hamu Oynu BusiBiaeH1 Hemosiku MCII cydacHux komOaliHiB,
30KpeMa Ipy BUKOPUCTAHHI iX MpU 30MpaHH] HACIHHEBUX IOCIBIB TpaB:

- BEJIMKUH B1JICOTOK TpaBMYBaHHS HACiHHS TPH BUKOpHUCTaHHI kiacuuHoi cxemu MCIT;

- BTpaTd HACiHHA BHACIIZOK HEJAOMOJOTY BOpPOXY dYepe3 BIAMIHHOCTI ()i3HKO-
MEXaHIYHUX BJIACTUBOCTEN HACIHHEBOT'O BOPOXY TPAB BiJl 36pHOBHUX KYIBTYD;

- BeJIMKAa EHEePrOEMHICTh MPOIIECY 0OMOJIOTY BOPOXY TPaB.

Y 3B'I3Kky 3 1MM BHUHUKAE€ HEOOXITHICTh PO3POOKHM TPHUHIIMIIOBO HOBHUX
MOJIOTHJIHO-CEMAPYIOUUX MPUCTPOIB AJIsi IEPepOOKH HACIHHEBOTO BOPOXY TPaB, a TAKOXK
MIPU BUKOPUCTAHHI JUIsI WX LJIeH 3epHO30MpaTbHIX KOMOAHIB.
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YK 69.07
FO.1. CemkiB, B.II. S cHiii nokT. ¢inoc., xou.
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

MOJIEJTIOBAHHS HAIIPYKEHO-IE®OPMOBAHOI'O CTAHY BETOHHOI
BAJIKA NIICUJIEHOI KOMIIO3UTHOIO APMATYPOIO

Y.I. Semkiv, V.P. Iasnii PhD, Assoc. Prof.
MODELLING OF STRESS AND STRAIN STATE OF CONCRETE BEAM
REINFORCED WITH GLASS FIBER

KomnosurtHa apMatypa — 11e iHHOBaliiiHuiA OyiBeIbHUN MaTepiajd BUTOTOBICHHUN 13
CKJIOBOJIOKHA HAa OCHOBI EMOKCHIHHUX 3B’s3ylouux. BolokHa Ta MmaTpuus BiAirparoTh
BUpIIIAIIBHY POJIb Y KOMIIO3UTHUX Matepianax. CKIOBOJIOKHA 3a0e3MeuyloTh MIIHICTh 1
KOPCTKICTh, a MaTpullsl (€MNOKCHJHAa CMOJa) 3aXMILA€ Ta Iepelae HaBAHTAXKCHHS MIXK
BoJIOKHAaMU. OCKIUTBKM TaKWi THII apMaTypH BCE€ YaCTillle 3aCTOCOBYETHCS UIS MiJACHUIICHHS
KOHCPYKIIIA, TOMY JOIIJBHO TOPIBHATH i1 HampyxeHo-Ie(GOpMIBHHI CTaH 13 KIACUYHUM
apMyBaHHSM y HaBaHTXEHOMY Ta PO3BAHTA)KEHOMY CTaHaX.

Mertoto 1aHoi poOOTH € 3MOJIETIOBATH Ta TOCTIAUTH METOJIOM CKIHUYCHUX €JIEMEHTIB
HanpyXeHo-1e(OopMiBHUI cTaH OETOHHOI OaJKM MiACKIEHOI BCTaBKAaMH 13 KOMIIO3UTHOI
apMaTypu 32 MOHOTOHHOT'O HaBaHTa)XEHHS 1 PO3BaHTAKEHHS.

CTBOpEeHHsI pO3paxyHKOBOI CXxeMM Ta MozentoBaHHs BukoHaHO y IIK ANSYS 2019
R2. I'eomeTpuyuni mapameTpu Mojeli 6aiku mifcuieHoi pododoro apmaryporo 400C nmomano
y mpaui [1].

Ha pucynky 1 momaHo po3mojis MojiiB HanpykeHb B pobodiit apmatypi 400C (a) ta
KOMIIO3UTHOI apMatypH (6) 33 MaKCHMAJIbHOTO HABAHTAXKCHHS.

A B e —
Equilnt s NSYSR:.
Tyoe: Equivalent (van-Mises) Sress. : i Tope: Exquivalent (van-Mises) Stress
Linit MPa g Unit; MPa
Time: 1 Time: 1
01112000 16:44 0111.2020 1645
113,52 Max 24987 Max
32,86 i
mn I 196,78
51,56 I 16477
2109 Ll s
17005 M 11em 75
1235 = nan 7 ¢
(TR S
46263 175 d
L34 M o 40000 ) i i m 40000 (o)
[ | b - . [ -
0000 ]
a 0
PI/IC}’HOK 1 — POB]’IOI[iJ'I HaNpy>XCHHA 3a MaKCUMaJIbHOT'O HaBaHTAXCHHA:

a) — B pobouiii apmatypi 400C; 6) — KOMIO3UTHIH apmarypi

I3 anamizy mux gaHux (puc. 1), MOMITHO, IO HAHOUIBIN HANPYKEHHS Yy POOOUii
apmarypi 400C (o = 373,53 MIla) Gimpmi 3a mexy Tekydocti apmarypu 400C (op, =
365 Mlla), m10 € NpUYMHOIO MOSIBH IUTACTHYHUX (HE3BOPOTHMX) aedopmariii. HaitGinpmri
HaNpy>KeHHS Yy KOMIO3UTHIN apMatypi (puc. 16) Ha 33% MeHmi, y nopiBHSHHI 3 poO0OYOI0
apmaryporo 400C.

Ha pucynky 2 mpencraBieHO MOJs MepeMillieHb (IPOTHWH) B3A0BXK oci Y y Oanmi 3
pob6ouoro apmaryporo 400C (a) Ta B Oamii 3 poOOYOK KOMIO3UTHOK apMaryporo (0) 3a
MaKCHMaJbHOTO HaBaHTakeHHs. Bara Ganku BpaxoBaHa.
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2020

0 Max
-1.1949
-2.3899
-3.5848
-4.7797
-5.9746
4 -7.169%
-8.3645
-9.55%
-10.754 Min

400,00 (rmm) {L X
?

- 0 Max
-1.2881
-2,5762
-3.8643
-5.1525
-6.4406
-7.7287
-9.0168
-10.305

-11.593 Min

6)

Pucynoxk 2. MakcumanbHHM POTHH OaKu: a) — 3 podouoro apmatypoto 400C;
0) — 3 KOMITIO3UTHOIO aPMAaTYPOIO.

AHani3yl04H 1aHi pe3ysbTaTH, MOKHA 3pOOMTH BUCHOBOK, 1110 OajKa i3 KOMIIO3UTHOIO
apmatypoto npornyinacs ouneme Ha 0,839 MM, HiX Oalika 13 po6odoro apmaryporo 400C.

[Ticns po3BaHTaKeHHSI 0ANOK, OTPUMAHO HACTYITHI pe3yNibTaTu: y Oaiii i3 pobodoro
apmatyporo 400C mpuCyTHIN 3aJUIIKOBUM TporuH y 3HadeHHl 0,69923 mMm; y Oammi 3
KOMITO3UTHOK) apMaTypol0 3HAYCHHS 3aJHUINKOBOTO mporuHy — 0,2262 mm. Taka pizHuns y

3HAYCHHSIX BKa3ye€ Ha 3aJUIIKOBI IUIACTHYHI Aedopmariii y 6anii i3 poO04Y0 apMaTyporo
400C.

IlepeJik mocuaanb

1. Modeling of mechanical behavior of reinforced concrete beam reinforced by the
shape memory alloy insertion using finite elements method. Modern technologies and
methods of calculations in construction. - 2020. — Vol. 13, P. 24-34.

126



Mamepianu IX Midcnapoonol HayKoeo-mexHiyHol KOHpEPEHYii MOIOOUX VHEHUX M CHIYOEHINIE.
Axmyanori 3a0a4i cyyacrux mexronozii — Tepronine 25-26 mucmonada 2020.

YK 621.867.4/.6

JI. C. Cepiiko, KaH1. TeXH. HayK., AoueHT, 3.K. Caciok kaHI. TexH. HAyK., JOLEHT,
M. JI. Cepiniko KaHI. TeXH. HAYK, 1oueHT., K.P. [Ipunaiok, acnipanr.

HamionanbHuii yHIBEpCUTET BOJHOTO rOCMOJAPCTBA Ta MPUPOAOKOPUCTYBAaHHS, M. PiBHe

THEPIIMHUM KOHBEEP JIUISI TPAHCIIOPTYBAHHSI BETOHHOI CYMIIII

L.S. Serilko, Ph.D., Assoc. Prof., Z.K. Sasiuk, Ph.D., Assoc. Prof., D.L.Serilko, Ph.D.,
Assoc. Prof., K.R. Pryndiuk, post-graduate student.
INERTIAL CONVEYOR FOR TRANSPORTATION OF CONCRETE MIXTURE

OpHuM 13 HaHOUIBII PECYypcOEMHUX TpOLECiB OYHIBHHITBA € TPAaHCHIOPTYBaHHS
OCTOHHOI CyMiIIIi 3a IOMOMOTOIO PI3HUX MPUCTPOIB, B TOMY YUCIIi 1 BibpoTpancmopTepis. [1pu
[[bOMY BHCOKa 9acTOTa KOJINBAHb HETATHBHO BILIMBAE HA SKICTh OETOHHOI CyMiIIi, TOMy OyIo
3alpONOHOBAHO BUKOPUCTOBYBATH IHEPIIMHI KOHBEEPH, SKi JIO3BOJSIOTH 30LIBITUTH
IIBUJIKICTh TPAHCIIOPTYBaHHS B 2-6 pa3iB B MOPIBHSHHI 3 BiOpatiifHuMu koHBeepami [1].

ABtopamu Oyna po3poOJsieHa iHHOBAIlIifHA KOHCTPYKIIiS 1HEpIiHHOro KoHBeepa [2],
cxeMma sIKOro HaBesieHa Ha puc.l.

z 7 A
E, = ~
o g 3
4 -
A
A ™~ 5

Pucynox 1. [nepiilinuii KOHBEEP

[HepuiiiHuii KOHBEEp CKIIAAEThCA 13 koJoba 1, sSKWUH 3a JOMOMOTOK POJIUKIB 2
BCTAHOBJICHUH Ha pami 3 3 MOJIMBICTIO 3/1HCHIOBATH KPYTHJIbHI KOJMBAaHHS BIIHOCHO OCI
cuMeTpii kosoba 3a moromoro BibpaTopa 4. Pama 3 BcTaHOBJIEHAa Ha KOTKAaX 5 3 MOXKJIUBICTIO
pyxaTucsi B3IOBXK OCi ’K0jJ00a KOHBeepa M0 HEPYyXOMiil OCHOBI 6, 32 JOIOMOTOIO MPHBOAA
3BOPOTHBO-TIOCTYNAIBHOTO pyXy 7. [HepuiiiHuii KOHBEEp Mpalloe HACTYITHUM YHHOM: IIPH
pyci pamu 3 pa3om 3 xos1000M | BIpaBo 3a paxXyHOK PUBOJA 7, BAHTAX SIKUH 3HAXOJIUTHCS B
)K0JIOO1 TIOUYMHAE PpyXaTHCS pa3oM 3 HUM. B MOMEHT 4acy, KoM IMIBHJIKICTh jk0J00a J0CATHE
MaKCHUMaJbHOTO 3HAYCHHS, BMHUKA€ThCS BiOpaTop 4 1 >xomo0 | moumHae 31iliCHIOBATH
KPYTHJIbHI KOJIUBaHHS BiTHOCHO pamu 3. OCKUIBKHM YacTOTa IIMX KOJMBaHb Habarato Ouibina
BiJl 9aCTOTH IO3/]OBKHIX KOJIMBAaHb K0J00a, TO MIBHIKICTh YACTHHOK MaTepialdy BiTHOCHO
01002 Oyie HabaraTo OibIIa B JOTUYHOMY HAINPSMKY HIXK Y TOB310B)KHbOMY. OTXe, 1 cuiia
TEPTS MK MaTepiajoM i 5k0JI000M B MOB3JIOBKHBOMY HampsMKy Oyzae Habarato MeHIa, HixX
B pa3i BIJICYyTHOCTI KOJHMBaHb. 3aBISKW IIbOMY MaTepiall Mo iHepiii Oyae pyxarucs o
MOBEPXHI 0J00a HaBiTh NMpH HOro 3BOpOTHHOMY pyci. Komm x01m00 mocsrHe KpailHBOTO
JIBOTO TIOJIOKEHHS, BiOpAaTOp BHMHUKAETHCS 1 IMKI TIOBTOPIOETHCS.  3ampoIOHOBaHA
IHHOBAIlIifHA KOHCTPYKI[iS 1HEPUIMHOTO KOHBEEpa 301IbIINy€e MPOAYKTHBHICTH 1 MOKpAILYE
€HEepreTU4HI MOKa3HUKH MPOLECY TPAHCTIOPTYBAHHS OETOHHUX CyMIIlIeH UM IPUCTPOEM.

Jlirepatypa

1. Osmanov S.G. Effect of the chute oscillations frequency on the speed of inertial-
conveyor transportation ofconcrete mix. doi.org/10.1051/matecconf/201819604042

2. Poraruncekuii, P.M., Cepinko JI.C., Cepinko [.JI. Inepuiiinuii kouseep / [lareHT
Ha kopucHy Mozesib Ne 111201. bron. Ne21, 2016p.
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YK 64.011
IO.I. CinkeBny, B.b.Kacnpyk kaHa. TexH. HayK, 101I.
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

NIJIBIP TEILVIOI3OJAMIMHOT O MATEPIAJTY

Y.I. Sinkevich, V.B. Kaspruk
SELECT THERMAL INSULATION MATERIAL

Tennenuis 10 3pOCTaHHS BUTPATH EHEPrOHOCIIB y MPOMHCIOBOCTI Ta >KUTIIOBO-
KOMYHQJIBHOMY CEKTOpl OCTaHHIM YacoM XapakTepHa Ui OUIBIIOCTI TPOMHUCIOBO
pPO3BHHYTHX KpaiH. B Oararbox KpaiHax B)Ke JaBHO peali3ylOThCsS UHUCIEHHI MPOrpamu
pecypco30epekeHHsl, K1 JO3BOJIAIOTh 3HAYHO CKOPOTUTH BUTPATH €HEPrOHOCIIB B KUTIOBO-
KOMyHalIbHIH cdepi. Y Bcix OyniBisx, 30yZ0BaHUX 3a CTapuMH OyAiBEIbHUMH HOpMaMu
(BBeneHUX B eKcIuTyaTaniro 10 1993 poky), a Takok y 3Ha4HIH KUIBKOCT1 Oy/IiBelb, BBEACHUX
B CKCIUTyaTalilo Mi3HIle — s 3HIKCHHS BapTOCTI KOMYHAIBHHMX IUIATEXKIB HEOOXiaHA
TepMidyHa MojJepHi3allis. TerIoBUil pEeXUM NPUMIIICHHS OyAiBIi B 3aJIEKHOCTI BiJl HOTO
NpU3HAYeHHsI MOke OyTH 3MiHHMM a0o0 moctiitHuM. [locTiiHUI TemoBUN pEXHUM MOBHUHEH
HiATPUMYBATHCS 1IOA000BO MPOTATOM BCHOTO OMATIOBAIBHOIO MEPIOAy ISl KUTIOBHX,
BUPOOHUYMX, aMIHICTPATUBHUX YCTaHOB 3 O€3MEpPEpBHUM PEKUMOM POOOTH, B IUTSYUX 1
JIKyBaJIbHUX yCTaHOBAX, TOTENSIX, CAHATOPISIX.

[TuToMi TENJIOBUTPATH HA ONAJECHHS OYIMHKIB MOBHHHI BIIOBIAATH YMOBI (6yx < Emax

1€ (6yx - PO3PAaXyYHKOBI a00 (QakTU4HI MUTOMI TEIIOBUTPATH, Emax - MaKCHMalbHO
JIOMyCTUME 3HAYCHHS MUTOMHUX TEIUIOBUTPAT Ha OMaJeHHS OYIMHKY 3a OINATIOBAJIBHUMA
nepiona, kBT - ron/m’> a6o kBT - rom/mM’ , 10 BCTAHOBIIOETHCS 3aJIEKHO Bij MIPU3HAYCHHS
OyAMHKY, HOT0 ITOBEPXOBOCTI Ta TEMIEPATYPHOI 30HU eKCIUTyaTallii Oy IuHKY.

VY SKOCTI TEIIOI30MAIIHHOTO MaTepiany SK MpPaBHIO, BUKOPUCTOBYIOTh MiHEpaIbHY
BaTy, HIHOMOJICTHPOI, moicTipeH. CHPOBUHOIO Ul BUPOOHUIITBA KaM'sSTHOI BaTH € TPUPOIHI
pO3IIaBH TipChKHUX TOPia: 0a3zanbT, Aiaba3, BamHsK, 10J10MiT. OCHOBHUM KOMIIOHEHTOM, IO
BXOJIUTh JI0 CKIAAy Kam'sHOi Batu, € 0azanbT 3 Temmeparyporo tuiasineHHs 1500 °C i
TEeMIepaTyporo CrikaHHs BoJokoH 6inpime 1000 °C. 3apasku 1150My BUpoOH 3 KaM'sHOT BaTH
3aCTOCOBYIOTH TaM, JI¢ BUKOPHUCTaHHS IHIIMX TEIUIOI30JIIMHNX MarepiadiB HEMOXKIIUBE.
3n1aTHICTh MaTepiadly BUTPUMYBATH BIUIUB BHCOKUX TemrepaTyp 0e3 3aiiMaHHS, MOPYLICHHS
CTPYKTYPH, MIIIHOCTI Ta 1HIIUX BIACTUBOCTEH BU3HAYa€ HOTO HETOPIOYICTb.

Kam'sana Bata ckiagaeTbes 3 Iy’Ke TOHKUX OJHOPITHUX BOJIOKOH 3aBTOBILKH 4 MKM,
K1, XaOTUYHO TEPEIUTITAIOUYUCh MK COOOI0, YTBOPIOIOThH 3alIOBHEHI MOBITPSM MOPOKHUHHU.
3MEHIIEHHS! TOBLIMHM BOJIOKHA JOCSTAlOTh 32 PaXyHOK 3aCTOCYBAaHHS HAaJIIBUIKICHOTO
0araTo BaJKOBOTO BIALIGHTPOBOIO METOJy BHPOOHMIITBA BOJIOKHA. CTaTH4HE MOBITPS €
HE3HAYHUM MPOBiHUKOM TemioTu (3a Temmneparypu +10°C Horo koedimienT Temio
npoBigHocTi ckiagae 0,026 Bt/(m-K)). Ockinbku B MaTepiaii € 3HaYHUNA OOCAT MOBITPS, TO
Horo koe(ilieHT TETUIONPOBITHOCTI TaK0XK He3HauHuH 1 ckimanae 0,032 — 0,045 Br/(m-K). dns
TIOPiBHAHHA MiHOCKIO MIimbHIicTIO 400 Kr/M° Mae Koe(illieHT TemnompoBiTHOCTI 3a THX ke
ymoB 0,14 B1/(M'K), mpu mpomy Horo maca y nekigbka pasiB Ounbiia. IliHomomictuposn
mineHicTIo 25kr/M°  Mae  koedimient TemmomposimHocTi 0,052 Br/(M'K) B ymoBax
eKCIUIyaTallii, a MMPOIIMBHI MaTH 3 KaM'AHOi BAaTHM IIUIBHICTIO 75Kr/M° MaroTh KoedimieHT
teronposigHocti 0,064 Bt/(M'K). Ilnutum 3 kam'sHoi Batu 3aBToBmiKHM 50 MM 3a
TETUIOI30JIAITHUMY XapaKTepPUCTHKAMH €KBIBAJICHTHI 30BHIIIHIN CTiHI 3aBTOBIIKK 1670MM 3
CWITiKaTHOT mermuHM miibHicTio 1900 kr/M®. Haii6igpm e(EeKTUBHUM TEIUIO130JIALIMHIM
MarepiaJioM y CydacHHMX yMOBax /Js YCIX THUIIB KOHCTPYKLiH ¢acamiB OyniBenb Ciix
BBAXKaTH KaM’sIHY BaTy.
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YK 621.365.9
5. Coxoaa, B.B. Yepniii, I'.I1. Xumuu
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH yHIBepcuTeT iMeHl IBana [lymtos, Ykpaina

OBIPYHTYBAHHS METOAY BUKOPUCTAHHA
CUCTEMMU AHTUOBJIEAEHIHHSA A3EPKAJIBHOI ITAPABOJITYHOI AHTEHH.

D.Y. Sokola, V.V. Cherniy, G.P. Khymych
JUSTIFICATION OF THE METHOD OF USING DE-ICING SYSTEM
MIRROR PARABOLIC ANTENNA.

AHOTaIlisA: PO3TISHYTO OCOOJMBOCTI TEpPEeIyMOB, Ha OCHOBI SKHX CTBOPIOIOTH
ABTOMATH30BaHI CHUCTEMHU MPOTH OOJICNECHIHHS B J3€pPKaJbHUX NapaOONiYHMX aHTeHax 1
cucremMax. OmMcaHoO OAMH 13 METOJIB, Ha OCHOBI SIKOTO CTBOPIOETHCS TepMOCTabiIbHA
aHTeHHA CHCTeMa JUIs poOOTHM y PI3HUX KIIMAaTHYHHX 30HAaX Ta paiioHax. [IpuBeneHO
pe3yIbTaTH JTOCIHTIKEHb.

KirodoBi cnmoBa: cuctemMa mpoTh OOJICJICHIHHS, aHTEHa A3epKajbHa mapaboivHa,
IHTENEKTyalbHi CEHCOPH.

Kiimatuanai 3MiHM y CBITOBOMY MIpWII NPU3BOAATH N0 TEPEryIsAy KOHIICIIIIH,
MiXOMIB O CTBOPEHHS PI3HUX CUCTEM, OCOOIUBO JO THX, SKi € OE3IEKOBHMH Ta YKHTTEBO
HeoOXximHumu. Jlo 11i€i kaTeropii MOKHA BITHECTH TEJIEKOMYHIKAIiHHI MEPEXi Ta CUCTEMH
3B’A3Ky, nepedaui AaHuX. BpaxoByiouum Te, IO TeNEKOMYHIKaliiiHi cucteMu (Ha3eMHI,
CYNMyTHHUKOBI, MiJABO/IHI) € OCHOBHUMHU NMEPBUHHUMH MepeXamMHu 1HGOPMAIIHHOTO CBITOBOTO
IPOCTOPY 1 BiJ SKUX 3aJIe)KHUTh >KUTTEMISUIBHICTE Ta Oe3leKka COIliyMy, TO I HAKJIaJae
MIBUIICHUN PiBEHBb BiIMOBITATBHOCTI, CTA0IHBHOCTI POOOTH, TIepeaadi y MOBHOMY 00CsI31 Ta
IIIKOBUTI  AOCTOBIPHOCTI  iHGopMmamii 10 BCIX KOPUCTYBadiB PpI3HUX  HamNpsMiB
dbyakuionyBanHsd. OIMH 13 OCHOBHUX HAmNpsAMIB TEICKOMYHIKAIIMHUX HampsMiB —
CYNyTHUKOBHUH 3B'SI30K Ta Iepelnaya JaHuX, SKUH Oepe CBii mouaTok B KiHII 50-ux, Ha
moyatky 60-ux pokiB XX cromitra. BpaxoByrouum Te, IO KibKa CBITOBHX KOMITaHIN
(OneWeb (Bemuka bpuranis), SpaceX (CIIA), Google (CHIA), Samsung (IliBnerna
Kopes), Facebook (CIHA), Fidelity, Boeing, Apple Ta iH.) 3asBuiIM TPO BIPOBAIKCHHS
npotsiroM (2019 — 2025) pokiB T1I00anbHOTO CYIYTHUKOBOTO I[HTEpHETY Ha OCHOBI
HusbkomiTatounx IIC3, a kommanis SpaceX Inmona Macka (Elon Musk) [1] Bke gacTkoBO
BUKOHaNa mporpamy y mpoekti Starlink mepmioi uwepru 3aBmanHst 3 3amycky monan 700
HU3BbKOMITatoOuuX mrydyHux cymyTHukiB 3emui (LLIC3), HazemMHHMII Ta KOCMIYHHMA CETrMEHTH
CHCTEM 3B’SI3Ky MEpeXOsITh Ha HOBHM PIBEHb CTBOPEHHS CHCTEM 3 TpUHOMY, Iepenadi
JAaHUX, KOHTPOItO, TeneMeTpii sk LIIC3 Tak i Ha3eMHUX KOMILJIEKCIB.

Buxopucranns Ta HazgiiiHe (QYHKIIOHYBaHHS Ha3eMHOI 1H(QPACTPYKTypu CHUCTEM
npuiioMy-riepesadi JaHuX, sKi OyayTh pO3MIIIATUCh IO BCIH 3€MHIM Kyli, B pPIi3HUX
KJIIMaTUYHUX 30HAX, IOBUHHO IPYHTYBaTUCh HA TAaKUX NPUHIMIAX, SK: HAJIHHICTb,
IHHOBAIlIHICTh,  TepMOCTaOLTi3almisl CHCTEM, 3aBaJ03aXHUIICHICTh, EJIEKTPOMAarHiTHA
CYMICHICTb, TEXHOJOTIYHICTh, CTAOUIbHICTh TapameTpiB. Ha TtenepimHili uac ©Oarato
CYIyTHUKOBUX KOMIUIEKCIB Ha3eMHOro Oa3yBaHHA HAOiHiHO  (QYHKIIOHYIOTH, SKi
06cnmyroBytoTh Kiibka THCsd [1IC3 Ha pi3HMX HABKOJO3eMHHX OpOiTax, ajie BIPOBAKCHHS
HOBHMX BHUCOKOIIBHJIKICHMX TexHoJoriii mepenaui ganux 4G, 5G i B nopanbmomy 6G
HaKJIaJae Ha BUPOOHUKIB Ta €KCIUTyaTal[iIiHUX OIEpaTOpiB JOJATKOBI BHUMOTH, OCOOJIHBO
KIIIMaTUYHOTO Ta MEXAHIYHOTO (BITPOBI HABAaHTAKCHHS) ACTICKTIB.

BpaxoByroun 301IbIICHHS PI3HOTO POAY KIIMAaTHYHUX KaTakJIi3MiB, HEOOXiTHO
MaKCHUMaJIbHO 3a0€3MEeUNTH TePMOCTa0LIi3alii0 aHTEHHOI CHCTeMH. B OCHOBHOMY B TakuX
CHUCTEMax BUKOPHUCTOBYIOTh J3€pKaJIbHI MapaboiiiuHi aHTeHH a0o X Moaudikariii.
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€ MiXHAPOIHI KOMIIaHii, SIKi 3aiiMalOThCsl CHCTEeMaMH aHTHOOJIeieHIHHS aHTeH. OIuH
13 HEIOJIKIB TAKMX METOJIIB MOJISTAE B TOMY, III0 CUCTEMH HE € YHIBEpCAJIbHUMH 1 HE MalOTh
MOXJIUBOCTI  T€PMOCTaOUII30ByBaTH OKpEeMi BY3JIM aHTEHHOI cucteMu (pediektop,
ONPOMIHIOBaB, AHTCHHO-XBWJIEBIHA CHCTEMa, CyOpedIeKTop, MiJICHIIOBaY, KOHBEPTOP,
MoBepTAJIbHI NMpUBiAHI MexaHi3MH 3a Az Ta El) sk mpu minycoBux - (0 — 45)°C rtak i1 npu
IUTIOCOBUX Temreparypax + (25 — 55)°C, a Ttakox mnpu A000BOMY 3MIHHOMY IIMKIII
TeMIIepaTyp, OCOOJIUBO y IMMYCTHHI.

3anponoHOBaHUN METOJA TOJSIrae B TOMY, IO BiIOYBA€TbCA IHMKIIYHHA OOIYB
MOBITPSIM (TEIJIE, XOJIO0IHE) OKPEMHUX BY3JIIB B 3JIKHOCTI BiJI TEMIIEPATYPHOTO CEPEIOBHUIIIA,
B SKOMY Ha JaHUH MOMEHT Yacy 3HAaXOJHUThCA aHTCHHA cucTemMa. MeXaHiYHUN 3aXHCT
pedaekTopy BiiOyBa€eThCsl HA OCHOBI CTaHJAPTHUX IMIXO/IB, puc. 1.

Tarwires Wbl Balirial Lijve i @8 35,7 TH:

A s v,
S e g s
L
|
L
i

C

Pucynox 1. BapianT 3axucty pedaekropy (a,0) antenn (9m), ¢ — rpadik 3anexsocti C/N Bin
3MiHHM 9acoBoro nukiy, ¢pipma W. B. Walton Enterprises, Inc., CILIA.

Ha pucynky 1, ¢ moka3anmii rpadik aHami3y po30iKHOCTI XapaKTepUCTUK aHTEHHOI CUCTEMH
C/N na yacrorHomy aianasoni 20,7 GHz npu 3MiHi 4acoBOTo IUKITY.

CTpyKTypHa cxeMa 3amporoHOBaHOTO METOIY TEPMOCTa01Ti3allii aHTEHHOT CUCTEMH
MoKas3aHa Ha puc.2.

I CeECOp TeMOe Pa Ty PEEE

A EEa I I CeECOp EOCDCTL
CHCTEMa
- - CHECcTeMa
CrHCOPE TEMOEPATYPHI Ha peduTesTmop vEamE=,
FOEHTPUTEE,
CerECop TEMOEpATYPEER Ha Py oopi TiarsnL THEH

1

CerRCOp TEMOEpATYPHER Ha Cyipe drexTopi
1

CeraCop TeMOoepaTypEER Ha HEY TpakTi
1

KoMOpe C0p ¥EIE£PLa TEERE

PITTITT

Pucynox 2. CTpykTypHa cxema METoly TepMOCTal1Ii3allii aHTEeHHOT CUCTEMH.

Jlirepartypa.

l. ' Xumuu, B.Jlyneup. CynyTHUKOBI CHUCTEMH TEJIEKOMYHIKalii Ha OCHOBI
texHouoriit 4G - 5G. 36ipHuk Te3 MixkHapoaHOT HaykoBoi KoH(pepeHtii «IBan [Tymroi: KuTTs
B iM’a Hayku Ta YkpaiHu» (mo 175-mitra Bim nHs HapojukeHHs), (28-30).09.2020, m.
Tepnominb, (106-107) .

2. OBJIEAEHIHHA BYAIBEJIbBHUX KOHCTPYKIIA BHACJIIZIOK
ATMOC®EPHOI'O BIUUIMBY (ISO 12494:2001, IDT), ACTY b ISO 12494:201X.
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YK 62-111.3:631.3
B.M. LabkiB, B.P. ®inuk, M.fA. CtamkiB, KaHA. TeXH. HAYK, J011.
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [Tymros

MOJIEJIIOBAHHS KAPJIJAHHOI NEPEJAYI

V.M. Ilkiv, B.R. Filyk, M.Y. Stashkiv, Ph.D., Assoc. Prof.
CARDAN TRANSMISSION SIMULATION

Jns mepenayi KpyTHOTO MOMEHTY Ta MOTY>KHOCTI BiJl Bairy Bioopy motyxHocTi (BBII)
JIBUTYHA J0 Baja TipOHACOCa y CUILCHKOTOCIIONAPCHKUX MAIIMHAX 3aCTOCOBYIOTH KapAaHHY
nepenauyy. KapnanHa nepenaya BUKOPHCTOBYETBCS JUIS CUIIOBOTO 3B’SI3KYy MEXaHI3MiB, Bald
SKUX HE CHIBBICHI a00 pO3TalIOBaHi IiJ KyTOM, NMPUYOMY B3a€EMHE ITOJIOXKEHHS iX MOXKe
MIHATHCS B MPOLECi pyXy B pe3yibTaTi mpyxHoi aedopmarii pamu abo Ky3zoBa. OCHOBHUM
eJIEMEHTOM KapAaHHMX Tepesad € mapHipu i Banu. Kapaanna nepenaya Moske MaTH OJTMH a0
KIUJIbKA KapJJaHHUX IIapHIpiB, 3’ €IHAHUX KapJaHHUMH BaJlaMH, Ta IPOMIXKHI OTIOPH.

OkpiM 3aranbHUX BUMOT (MiHIMaJIbHI PO3MIPHM Ta Maca, MPOCTOTAa KOHCTPYKIIi 1
00CITyroBYBaHHS, TEXHOJIOTIYHICTh, PEMOHTONPHUIATHICTH TOIIO) M0 KapJaHHOI mepenadi
CTaBJIATHCS CHelialbHI BUMOTH: Iepefaya KPyTHOTO MOMEHTY 0e3 yTBOPEHHS JI0JaTKOBHX
HABaHTAXEHb y TPAHCMICil; MOXIHUBICTh Iepeadi KPyTHOIO MOMEHTY i3 3a0e3leyeHHSIM
PIBHOCTI KYTOBUX IIBHJKOCTEH BEIY4Oro Ta BEIECHOTO BajiB HE3AJIEKHO BIJ KyTa MIX
Banamu; Bucokuii KKJI; Ge3nrymHicTh, HU3bKa BiOpallisi, BIACYTHICTh PE30HAHCHHUX SBHII B
30HI eKCIUTyaTallIiHUX IBUIKOCTEN; HaliiHa poOoTa mpu Benukomy mnepioai mixk TO.

Kapnanni mapuipu OyBaioTh MOBHUMH (MarOTh (ikcoBaHi oOCi KOYEHHA 1
HalliBKapAaHHUMHU (HE MaroTh (IKCOBAaHMX OCed KOYeHHs). 3a KIHEMAaTHYHHUMH
BJIACTUBOCTSAMH DPO3PI3HAIOTH IIAPHIPH OJHAKOBHUX 1 HEOJHAKOBUX KYTOBHX HIBHIKOCTEH
(CMHXpOHHI Ta aCHHXPOHHI).

Haiinpocrinoo y BUTOTOBJIEHHI Ta 3aCTOCYBaHHI € KapJaHHA Iepeaadya HEeOJHAKOBHX
KyTOBHX HIBHJKOCTEH 3 KOPCTKHMMHM IIapHIpaMHM Ta LUIIIEBHM KOMIIEHCATOPOM OCHOBOT'O
3MileHHs. 3aranbHui BUTIIsAA Takol 3D Mozeni kapAaHHOI epenadi mokasaHo Ha puc. 1, a, 0.

180 18758

18709

Yrnosoe nepemewprie] (deg)
Morpefinesiue suepru (sarr)

18610

0.00 010 020 030 0.40 050 080 070 0.80 090 1.00 0.00 .10 020 0.30 0.40 5
Bpemsa (sec) Bpema (sec)

B) r)

Puc. 1. Imitaniiina Moiens KapAaHHOI nepenayi
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ImiTamiiine MojeMrOBaHHS 3AIMCHIOBAM y mporpamHomy komruiekci SolidWorks.
KinemaTnunuii ananiz kapaanHoi nepenadi (yacrota obepranus BBII 540 o6/xB., kpyTHUiA
MomeHT — 330 H-M) BUKOHYBaJIH 13 3aCTOCYBaHHSIM MOJYJIS 1H)KEHEPHOTro aHaimi3y Motion. 3a
pe3yibTaTaMi KiHEMaTUYHOTO aHalli3y OTPUMAaHO rpadikd KyTOBHX IMEPEeMilleHb, KPYTHOTO
MOMEHTY Ta CIIOKHBaHOI MOTYHOCTI (max 18,7 kBt) y vaci (puc. 1, 6, B).

3ycuiuig, OTpUMaHi y MOJYJl KiHEMaTHMYHOro aHamizy Motion, mepenaHo y MOAYIb
Simulation st mpoBeeHHS aHANI3y HANPYKEHO-1e(OPMOBAHOTO CTaHy KapAaHHOI mepeaayi.

won Mises (Nfrarn 2 (MPa))
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Pucynok 2. Pe3ynbratu aHanizy HanpykeHO-1e(h)OpMOBAHOTO CTaHy KapJaHHOI nepeaadl

3a pe3yabpTaTaMy aHai3y OTPUMaHO MakCHUMaibHI HanpyxenHa 364 Mlla (puc. 2, a) Ta
MakcuUMalbHI iepemimierHs 1,5 mm (puc. 2, 0) npu koedimienTi 3anacy 1,7 (puc. 2, B).

Jlireparypa

1. Pubax T.I., IlomoBmu II.B., Cramkie M.S. KoHuemnmiss mnOmIyKoBOTO
KOHCTpYyrOBaHHS MoO1IbHOT TexHiKK B AIIK // 3aranpHonepkaBHUN MIKBIJIOMYUN HAYK.-
TexH. 30. «KOHCTpyroBaHHS, BUPOOHHMITBO Ta EKCIUIyaTalis ClLIbCHKOTOCIIOAAPCHKUX
Mamuny. — Bu. 39. — Kiposorpaa: KHTY, 2009. — C. 40-47.

2. TomoBuu II. VHidikamis TOCTIIHPKEHHS HANPYKEHO-IePOPMOBAHOTO CTaHY
Hecyunx KOHCTpyKTHBHUX cucteM / I1. ITomoBuy, M. Cramkis, T. JoOym // BicHuk
THTY — Tepnomnins : THTVY, 2015. — Tom 78. — Ne 2. — C. 153-163.
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YK 624.048
IL.I. Teceabcbkuii
TepHOMUIbCHKUI HallIOHATBHUHN TEXHIYHHUH YHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

JOCJIIIKEHHSA TUITY @YHAAMETY JAJIS1 IHKOJIA

P.I. Teselskyy
RESEARCH OF FOUNDATION TYPE FOR SCHOOL

@yHIaMEHTH € HAaWTOJIOBHIIIMM €JIeMEHTOM OYIMHKY BiJl KOTPOTO 3aJIeXKHTh HOTO
Hecyda 3JaTHICTh. HacKiIbkM BHaJ0O 1 TEXHIYHO BIPHO 3alpOCKTOBaHI (yHIAMEHTH,
HACTIJIbKM 3a0€3MeuyeThCsl HAIMHICTh 1 JOBrOBIYHICTH €KCIUTyartarii Bciei OymiBii abo
copyau. Haiwactime ¢yHIaMEHTH NPOEKTYIOTHh 3ali300€TOHHUMH B MOHOJIITHOMY YH
30ipHOMY BapiaHTax.

B 3anexxHOCTI Bil HECYYHMX KOHCTPYKIIKA OyAiBIl YM CIOPYAHM MOXHA IOIMEPEIHBO
Ha3BaTH JCKUIbKA TUIIB (YHJAMEHTIB, JOIUIBHICTh BUKOPUCTAHHS SIKUX XapaKTEePU3YEThCS
BIJIMOBIIHICTIO  KOHCTPYKTHBHOTO  DIIICHHS, 3aCTOCOBYBaHUX MaTepialliB, YMOBaMH
HABaHTa)XCHb, MPOCTOTOK BIAMITYBaHHS. JJis OUTBII JeTanbHOI XapaKTePUCTHKH 3 HA3BAHUX
BIIOMpaOTh HAa OCHOBI 3arajibHOi OIlIHKM KUIbKa BapiaHTIB Ta JETalbHINIE BHUBYAIOTH 1X
nepeBard Ta HEJONIKW. TiNbKM MICHIs HBOTO 3aJIMINAIOTH UIS PO3PAXyHKIB Ta TEXHIKO-
€KOHOMIYHOTO TIOPIBHSHHS IITOHAWMEHIIIE JIBa BapiaHTH (yH/IaMEHTIB.

JInst KUTIOBUX Ta TPOMAJChKUX OyIWHKIB MiJ Hecydi CTIHUM (YHIAMEHTH MOXYTh
OyTH CTpPIYKOBHMH, 13 TIEPEXpPECHUX CTPIUOK, IUIMTHI. Bci QyHmamMmeHTH MOXYTh
BUKOHYBATHCS SIK HETJIMOOKOTO 3aKIaJaHHs, TaK 1 manboBUMHU. [Ipy 1IbOMY OCHOBa MOXeE
OyTtu mpupoaHorw abo mry4dHoro. Matepian QyHIaMEHTIB HErNIMOOKOTO 3aKjaaHHS MOXKE
Oyt — 3amizo0eroH, OeToH, Oyroberon, Oyr. I[lanboBi QyHIaMeHTH MOXYTh OyTH i3
3a0MBHUX, BJIABJIIOBAHUX, OYpOHAOMBHUX, OypOiH’ €KIIHHUX, OYpPOOIYCKHUX Ta 1HIIMX IaJlb.
Jlo Toro K, MO KOHCTPYKUIi mam MOXyTb OyTH pi3HI, HANPHUKIAA: TPU3MATHYHI,
nipamiganbHi, TpyOUari, 3 MAMUPEHHSM 1 T.II.

3amaua yIOCKOHAJIEHHS SKOCTI PO3PaxyHKY Ta MPOEKTYBaHHS (yHIAMEHTIB MOXKeE
OyTH YCIIIIHO BHUPINIEHA NUIAXOM  TOPIBHSHHS BapiaHTIB 3a JIONMOMOTOK CYYacCHUX
00YHCITIOBAILHUX MAIIWH.

JlHs1 BU3HAYCHHS €KOHOMIYHO BHTIJHIIIOTO TUIY (PyHIaMeHTy, oOpaHO JIBa BapiaHTH
JUIs TIOPIBHSIHHS, a caMe: 30ipHHH 3ay1i300eTOHHUN (DyHIAMEHT Ta NalboBUI (yHIAMEHT i3
30ipHUX 3aJ11300€TOHHUX 3a0UBHUX IAJTb.

B pesynbrari mnpoBeneHOTO TMOPIBHSJIBHOTO aHajizy 30ipHOTO CTPIYKOBOTO 1
narboBOro (YHIAMEHTIB 13 BpaxyBaHHSM HPHUBEJCHHX BHUTPAT MOHTaXy KOHCTPYKLIN
30ipHOTO (DYHIAMEHTY, BHUSBHJIOCH, IO € CKOHOMIYHINIMM € caMe€ BiH y MOPIBHSHHI 13
NaJIbOBUM (DYHIITAMEHTOM.

Jlirepatypa
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AHAUJII3 BILIMBY TUITY NEPEB’SI3KU HA HJIC HETJIAHOI KJIAJIKU B MICIII
CTHUKY CTIH

M. Tesliuk, T. Gunda, A. Sorochak, Ph.D., Assoc. Prof.
ANALYSIS OF THE INFLUENCE OF THE BANDING TYPE ON STRESS-STRAIN
STATE OF BRICKWORK AT THE PLACE OF THE WALL JOINT

Y mpakruui OyAiBHULITBA JyXe WHPOKO PO3MOBCIOUKCHI KOHCTPYKLII i3 1ernu Ta ixHi
eleMeHTH. IX pyliHyBaHHs HaifyacTille BMHUKAe BiJ 3pi3y KIajKH, ii pO3KONIOBAHHS YU
smMuHaHHS. OCHOBHUMH TPUYMHAMHM TaKUX BHJIB pYWHYBaHHS € 3HAa4YyHI MICIEBI
HAaBAaHTAKCHHsSI ~ BHACHTIZOK TIEPEBAaHTAKCHHS OKPEMHUX JUISIHOK CTiH Ta HEPiBHOMIpHE
ocimanHs (YHIaMEHTIB, IO MOXE OYTH BUKIMKAHE 3BOJIOKEHICTIO MiJ3eMHOI YacCTUHU
Oy/liBJIl Y TOMHUJIKAMHU B pO3paxyHKy (DyHIaMEHTIB.

BuHUKHEHHS 3HAYHUX HEpPIBHOMIPHHUX AedopMaliii OCHOBU € YMHHHUKOM YTBOPEHHS
CKJIQJIHOTO HamNpyKeHO-1e(POPMOBAHOTO CTaHy KOHCTPYKTUBHUX CHUCTeM OyJiBEb 1 CHOPYI,
TPIIMH, MICHEBUX Ta 3arajbHUX pYHHYBaHb KOHCTPYKIii. Oco0JMBO II€ CTOCYEThCS
3a1i300€TOHHUX 1 Kam’stHUX OyAiBedb 3 JKOPCTKMMH KOHCTPYKTHBHHUMH CHCTEMaMH, MPH
bOMY OUIBII Ypa3NUBUMH € KOHCTPYKLii 3 Kam’stHOi kimagku [1]. OueBuaHo, 110
nepeOyBaHHS y TAKOMY CTaHi, a TAKOX PO3BUTOK JIe(DEKTIB 1 MOMIKOKEHb BEJIE 10 3HIKCHHS
MIITHOCT1 KOHCTPYKIIii.

HeonHopigHicTh KTaJKM BUKJIMKAE CKIATHICT, TPH BHU3HAYCHHI ii HaNpy>KEeHO-
nedopmoBaHoro crtany. OTxe, MOJETIOBaHHS pPOOOTH WEINISHOI KIAIKh 3 METOI0
nocimimkenna i1 HJAC Ta momanbmioro mopiBHSAHHS 3 €KCHEPUMEHTAIbHUMH JaHUMH €
AKTyaJIbHUM.

OCKUTbKH HECyYl CTIHM MaroTh OyTH 3’€IHaHI MK COOOI0 y MICIAX MEPETUHY TaKUM
YyuHOM, 0I00 MDK HUMH Oyrna 3a0e3nedeHa mepeaada HEOOXITHMX BEPTHKAIBHHUX 1
TOPU30HTAIILHUX HaBaHTa)K€Hb, HPHU IX CIOJY4YEHHI OOOB’S3KOBO BHKOPHUCTOBYETHCS
nepes’sizka [2].

Henonikom po3paxyHKy KaM’siHOT KJIaJIKM Ha 3pi3 3a MepeB’I3aHUMU MepepizaMu 3T11HO
YUHHUX HOPM € HEeBpaxXyBaHHS CHCTEMH INEpEB’S3KH, KO BHKOHaHA kianka. [Ipu mpomy,
TJI0MIA 3pi3y BU3HAYAETHCS JOCUTH MPUOIU3HO. [3]

TeopeTnuHny MILHICTh HETJISHOI KIAJAKH MOXHAa BHU3HAuuTH 3a (opmynoro JLI
Onimuka. TeopeTnuHy Hecydy 3[aTHICTh KJIaJKHM Ha 3pi3 BU3HAYAIOTH 32 (POPMYIIO0 YHHHUX
HOPM [2]

Q = Ryq Anr,

ne Rsq — po3paxyHKOBHIA omip 3pi3y, KOJIU pyHHYBaHHS B110yBa€ThCA MO LIETII;

AnT — pO3paxyHKOBA IUIONIA TIEPepi3y, siIka BUSHAYAETHCS 32 BUKIIOYCHHSM IO
IIBIB Ta MpUHAMaeThbcs HaOImKeHo Ant =~ 0,5A.

Jlist mocTiKeHHST MIIHOCTI LETJISHUX CTiH Ha 3pi3 He AOLIIBHO 0yJI0 BUKOPUCTOBYBATH
nocyiabJeH1 BUAM NEPeB’ sI3KU (TPUPSIHY, OaratopsiaHy), OCKUIBKH YMHHI HOPMHU JT03BOJISIOTh
BUKOHYBATH CTHKH CTiH JIMIIE 3 JIAHIIO)KKOBOIO IepeB’si3k0t0. Tomy B poOOTI mpUHHATI 1uis
aHaJi3y TPU BapiaHTH TEPEB’SI3KM CTUKY CTIH: OJHOPSAJHA (JAHIFO)KKOBA) — YTBOPIOETHCS
YepryBaHHSM JIO)KKOBHX Ta TUYKOBHX PSAIB (MPU MEPETHUHI CTIH THYKOBUH PSJI IPOMTYCKAIOTh
yepe3 1HIY CyMDKHY CTIHY); TPUpSAIHA MOCHUJIEHA TepeB’si3Ka — YTBOPIOETHCS YePTyBaHHSIM
TPHOX TUYKOBUX PSIJIIB Ta OJHOTO JIO)KKOBOTO; I’ SATHUPSAHA MOCHUICHA — MAaTUME JIOXKKOBUI
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pAI yepe3 I’ ATh THYKOBUX psiaiB. OCTaHHI 1Ba BapiaHTH OyJiM 3alpOIIOHOBaHI Ta anpoOoBaHi
aBTOpaMu y po6oti [3].

Hocmimkenns HJIC mernsHoi Kiaakd BUKOHAHI METOAOM CKIHUYCHHUX €JICMCHTIB
(MCE) 3a nmomomororo IIK JIIPA-CAIIP 2015, mo jxano MOXIJIMBICTh BU3HAYUTH I1OJIS
PO3MOIiTYy HANIPYXKEHB 1 MOPIBHATH X 3 BIIOMUMH JIITEPATyPHUMH JIKEPEIIAMH.

LernsHa knanka — MOHOJITHE HEOAHOPIJHE NPYKHO-TUTACTHYHE T110, SIKE CKJIAJA€ThCs
13 meriu ta po3urHy. OcoOJUBICTIO POOOTH KIIAJIKUM € HasBHICTh CKJIAIHOTO HAMPYKEHOTO
CTaHy IeTJIM Ta PO3YMHY, [0 BUKJINKAaHE HEOJHOPIIHICTIO YKIIAQJAaHHS PO3YUHY, BIIMIHHICTIO
nedopmalliiHuX BIACTHBOCTEH IETVIM Ta PO3YMHY, HAIBHICTIO BEPTUKAJIBHUX IIBIB y KIIAIII,
HEOTHOPITHICTIO Ta nedekTamMu camoi uernu [3].

B po6oti monentoBanu T-momiOHui CTUK ABOX CTiH TOBIMHOW 380 mwm. [loBkuHa
(parMeHTiB CTiH, 110 BKJIIOYEHI B PO3PaXyHOK, CKJIaaaia 2,5 M B KOXeH OiK Bl MiCIsl CTHKY,
BHUcoTa ¢parmMeHty — 3 M. [Ipu MomentoBaHHI IETJISHOI KJIAIKU BUKOPHUCTOBYBAIM 00’ €MHI
NpU3MAaTUYHI HEJiHIIHI CKIHYeHH] eJIeMeHTH THILy 236.

BuxopucTaHo peryisipHy CiTKy CKIHUCHHHX €JIeMEHTIB. PO3Mip CKIHUCHHHX €JIEMEHTIB
B3JIOBXK OCi Z 3a7aBaBCs KpaTHUM BHUCOTI IIETIH 3 PO3YHHOM JIJIsi KOPEKTHOTO MOJICITIOBAHHS
ctuky. CTIHKHM 3aKpiIUTFOBAIU 110 HIDKHIHM TpaHi B3I0BXK OCi Z.

ITiz yac po3paxyHKy BpaxoByBaiu BiacHy Bary kiaaku (p = 1800 xr/m*). MoxmuBy
HEPIBHOMIPHICTh jAedopMalliii OCHOBH MOJIEITIOBAIIN IUIIXOM IMPHUKIIAJAHHS €KBIBaJECHTHOTO
HaBaHTQXXCHHS HA TIONEPeYHy CTiHy. HaBaHTaXeHHS NpUKIANaId SK PIBHOMIPHO
pO3MOoijieHe Ha BY3JIM Ta €JIEMEHTH MO BEpXHIW Tpani. (s HETiHIHHOTO MOAETIOBAaHHS
BUKOPUCTAHO KYyCKOBO-JIiHIHE MpeACTaBICHHS 3aKOHY eopMyBaHHs Martepiany 3 [3].

Jlns BpaxyBaHHSI Pi3HMX BapiaHTIB MEPEB’S3KH B MICIl CTHKY CTiH OyJ0 BHUIAJICHO
3B’SI30K MIXK CyMID)KHUMHU CKIHYEHHHUMH €JI€MEHTaMU B HETIEPEB’ I3HUX PsiiaX KIAJKH ILUITXOM
BBEJICHHS T0JIBIiTHOT HyMepallii By3JIiB, 10 BIIMOBI/1a€ BUKIIOUEHHIO 3 POOOTH BEPTHKATBLHUX
IIBiB PO3YMHY Ta MOBHICTIO BIAMOBIIa€ BAMOTaM YHHHUX HOPM [2] III0JI0 PO3paxyHKY.

B pesynbrari BUKOHaHHS PO3paxyHKy Mojeseil orpumyBaiu aedopmarii KiaJku Ta
pO3MOAIT TOJOBHUX HANpPYXEeHb B MaTepiani CTiH. Po3paxyHOK BHKOHYBaJH KpPOKOBO-
ITepariiHUM METOJIOM, NPUKJIaIal0un KOJKHE 3aBaHTaXKeHHs 3a 20 piBHOMIPHHUX KPOKIB.

BcranoBieno, mo ogHOpsAIHUN (JTAHIIOKKOBHI) THUIl MEPEB’SA3KH XapaKTEPU3YETHCA
HAlIMEHILIOI0 HECY4Ol0 3[aTHICTIO KIaaku. JlJis TpUPSIHOTO MOCHIIEHOTO THILY MepeB’si3KU
OTpHMaHa Hecy4ya 3JaTHiCTh, 1m0 Ha 32% Buma 3a oaHOpsAAHWA. [lng m’arupsmHOro
MOCUJICHOTO THUIY NEpeB’si3KM Hecydya 3JaTHICTh CTUKY CTiH BUsABHJAcS Ha 26% BHILOIO 3a
onHOpsAHUHN. [Jlesike 3HIDKEHHS HECy4oi 3JaTHOCTI ITSITUPSAHOTO THUIYy TepeB’sI3KU
MOPIBHSIHO 3 TPUPSATHUM MOKHA TMOSCHUTU OUIBIIMM 3HAYEHHSM 3THHAI0YOr0 MOMEHTY B
TUYKOBHX Psiiax, 0 BUKIUKAE OB HAMPYKSHHS.

BpaxoByroun oTpumaHi pe3yiabTaTH, MOXEMO PEKOMEHIYBaTH s 3a0e3rmeueHHs
MIIIHOCTI TIepepi3iB Ha 3pi3 BUKOPUCTAHHS TPUPSAIHOI MOCHUIIEHOT TEPEB’SI3KM CTHKY CTiH
(YTBOpEHOI uepryBaHHSIM TPHOX THYKOBUX PSIIB Ta OJHOTO JIO)KKOBOTO), OCKITBKM Hecyda
3IaTHICTh Ha 3pi3 3a pe3ylbTaTaMu MOJICIIOBAHHS JJIs [HOTO TUITY HalBUILA.

Jlirepatypa
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JOCIIIDKEHHS ECPEKTUBHOCTI BUT'OTOBJIEHHSA
IT'BUHTOBHUX 3ATOTOBOK JIETAJIEM MAIIIWH

S.M Tkach, D.L. Radyk Ph.D., Assoc. Prof
RESEARCH EFFICIENCY THE MANUFACTURING
SCREW BLANKS OF MACHINE PARTS

B cydacHux ymoBax, Ul MiABHUIICHHS KYHKYPEHTHO3JATHOCTI MAaIIMHOOYIIBHOI
MPONYKIi BENMKE 3HAYCHHS MAa€ TMHTAHHS MiABUIICHHS e()EKTUBHOCTI BHUPOOHHMIITBA,
BOKIMBUMH UYMHHHKAMH SIKOTO € 3HIDKEHHS MarTepiaJloMiCTKOCTI BHPOOIB 1 coOiBapTocTi
MPOJIYKIIii, EKOHOMisl CAPOBHHHM, MaTepiajliB, 3pOCTaHHS MPOAYKTUBHOCTI Mpalli TOIIO.

MexaHi3Mi 3 TBUHTOBHMH €JIEMEHTAMHU 3aBISIKM BHCOKIA MPOAYKTHBHOCTI poOOTH,
BIJIHOCHIM TIPOCTOTI KOHCTPYKIIii, 3py4HOCTI B €KCIUTyaTallii HUPOKO 3aCTOCOBYIOTh y Pi3HUX
rajy3siX HapoOJHOTO TOCIIOAAPCTBA, TOMY TEXHOJIOTIS BUTOTOBJICHHS TBUHTOBUX 3arOTOBOK
(I'3) morpebye moOmanbHOTO BUBYEHHS 1 BIOCKOHAJICHHS 3 METOK MIABUIICHHS IX
e(eKTUBHOCTI.

ExoHOMIuHA e(eKTHBHICTh 3aCTOCYBaHHS TOTO YW IHIIOTO BapiaHTa KOHCTPYKIIii
3aroTOBOK 1 TEXHOJIOTIH iX ()OPMOYTBOPEHHS y KOXHOMY KOHKPETHOMY BHIAJKy MOBHHHI
BH3HAUATHUCS TEXHIKO-€KOHOMIYHUMH PO3paxXyHKaMHU.

Ha ocHOBi omnpaifoBaHHs BITYM3HSHUX 1 3aKOPAOHHHMX JITEPAaTypHO-IATEHTHHX
JOKEpeJl BCTAHOBJIEHO, IO JIJISi OIIHIOBAHHS OCOOJIMBOCTEW TEXHOJIOT1M BHUTOTOBJIEHHS I3
BOXJIMBUM € BUKOPHUCTaHHA psny Moka3HuKiB. Tak y mpamsgx mpo¢. BacumbkiBa B.B.
po3pobiieHo OararoBapiaHTHY CTPYKTYPY TEXHOJOTIYHUX cXxeMm ¢dopmoyTBopeHHs ['3 Ta
3arpONOHOBaHI OCHOBHI ITOKa3HUKM TEXHOJIOTIYHOCTI Ta KOHCTPYKTMBHOI CKJIQIHOCTI iX
BUKOHAHHSI.

Kputepiii  TexHiUHO-€KOHOMIUYHOi  €(EeKTUBHOCTI  TEXHOJOriYuHOi  omeparii
BUTOTOBJIEHH ['3 /14 1aHOi mporpaMu BUITYCKY MO>KHA BU3HAUUTH 32 (OPMYJIIO0

a1

F=am+a,Z+ — min, (1)
3

Je m — IpHUBeAcHA MaTePiaJIOMICTKICTh 3arOTOBKH OJIMHUYHO1 JOBXHUHM ['3;

~

/Z - MPUBE/ICH] 3aTPaTH Ha BUTOTOBIICHHS '3 OTMHUYHOT IOBXKUHU;
1, — ocHOBHUH 4ac BUroToBJIeHH: ['3 0IMHUYHOI JOBXKUHU;

Vpg — 00’eM Tina BUTKIB ['3;

a,,0,,0; — KOe(IIIeHT BaroMocTi KOXHOI 31 CKJIaJ0BUX (IpUIIMAIOTh 3a BapTICTIO

Mmarepiany, 3araJlbHUX BUTpAT €HEeprii, MalIMHO- Ta JIOAWHO-TOJMH Tpalli Y4 Ipy BpaxyBaHHI
ocobmuBocTteit TII, 3riIHO 3 METOJIOM €KCIIEPTHUX OIIHOK).
[IpuBenena maTepialoMiCTKICTh 3arOTOBKH BU3HAYA€ETHCS 32 3aJICKHICTIO!
D2 B d2 VSLIZ
m = ”PTV—, ()
3

ne V. - 00’eM mo4aTKoBOi 3arOTOBKH, IKY BUKOPHCTOBYIOTh JJIsl BUTOTOBJIEHHS ['3;

3az

V., - 006’em Tina BUTKIB I'3;
P -TycTHHa MaTepially 3arOTOBKH.
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VY Bumaaky, SKIIO BUTOTOBJIEHHA ['3 3AIHCHIOIOTH 13 MNPAMOJIHIHHUX CMYTOBHX
3aroToBOK, TO B HaBeneHux (opmynax (1) i (2) mapamerp 00’e€My Tida BHTKIB MOXHA

3aMiHHTH Ha mapamerp Lps - TOBXMHA 3arOTOBKH.

OcHoBHUII Yac, IKU HEOOXIJJHO 3aTPaTUTH HA BUTOTOBJIEHHS '3 oquHUYHOTO 00’ €My
BU3HAYAIOTh 32 MIOKa3HUKOM Yacy aedopmarii

To :(I/cdd-AV) (3)
Ve Vi

e AV - 06’eM TexHOTOTiUHEX BIIXOMIB (MPHUKIAIOM € KIHIIEBI BIIXOAM CTPIYKOBOI
3aroToBKH, TOOTO 00’€M 3aroTOBKH, SIKHIi BUTPAYAETHCS HA 3aMIEMIICHHS KiHIS HEIOBUTHH
3aroTOBKH JJIs OTiepallii HAaBUBaHH);

Vgae - MBUJIKICTh MPOXOKEHHS 3arOTOBKH KPi3b 30HY Jedopmarrii.

Posrasinemo nokasHuk yacy aedopmariii 11 1BOX BapiaHTIB BUTOTOBJICHHS [ 3.
ITpu BUTOTOBIICHHI BablIbOBAaHMX 13 31 CTPIYKOBHX 3aTOTOBOK
T (L3ll2 -AL)

= . 4)
LFB I/saeLF3(1+Sh)

ne AL=20k+ Lk

L — po3paxyHKOBa JOBKHHA 3arOTOBKU;
0 - KIHIIeB1 BiXOJM HAa 0Opi3aHHS KiHIIIB CTPIYKH: 0 =20...30 mm. Ha JIBOX KIHI[IX BIIXIJ

CKJIazac 2 0 = 40-60 MM;
k — xoediuienT, axuii BpaxoBye yrap marepiany. Jias cMyroBoi craini BiH ckiagae 5-6%,
t00TO0 k = 0,05 - 0,06;

S 4 - BUIIEPEDKEHHS B OCOOJIMBOMY ILIapi,

V,- - KOJIOBA IIBUJIKICTh HWIIHIAPUYHOTO pOOOYOro BajiKa, IKHH BaJbIIOE 3raJaHuil map.
[Ipu BurotoBieHHi HaBUBHUX '3

]:) (L302 _AL)
= , 5
L, WLF3\/(r+B)r ®)
ne W — KyToBa HIBHIKICTh OOEpTaHHS ONpaBH;
AL = 51 + 52 ;

o, i 0, — BIIXOJH BIAIOBIHO Ha 3alIEMJICHHS KiHIIS 1 HEIOBUTHH CMYTOBOI 3arOTOBKH.

[IpuBeneni 3arpatu Z njsi MaHOi NporpamMu BHMYCKy '3 BpaxoBYIOTh KamiTaibHi
BKJIQJICHHSI 332 PI3HUMHU BapiaHTaMHu 0OJIaHAHHS TEXHOJOTIYHUX omepailii, codiBapTicth 13,
OTPUMAaHOi 13 BHMKOPHUCTaHHSM IIOPIBHIOBAJBHUX BapiaHTIiB o0OJaJHAHHI, HOPMATHBHHUN
koe(dirieHT eeKTUBHOCTI:

Z=7 +EK, (6)

ne Z, —IOTOYHi BUTPATH 33 KOXKHHM BapiaHTOM;
E. — nopmatuHuit xoedimieHT eeKTUBHOCTI KAiTAIbHUX BKIAICHD;

K — xaniranshi Br1ageHHs 32 KOKHIM BapiaHTOM.
JirepaTtypa
1. TexHosoriuHi OCHOBH (DOPMOTBOPEHHSI PI3HOMPO(DITEHUX TBHHTOBUX 3arOTOBOK
netanet MamuH [Tekct] [moHorpadis] / I'esko b. M. IMununeup M. 1., BacunwkiB B. B.,
Paguk [I. JI. - Tepromine: TATY im. IBana I[Tymros, 2009. - 456 c. - ISBN 966-305-014 .
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AOCHIZKEHHA TUHAMIKH PYXY HWITHAPUYHOTI'O TIIA 31 SMIIIEHUM
HEHTPOM MACH 110 ITOXWJITH IIVIOIIWHI

0.0.Brukaylo, Y.Y. Garnyk, T.S.Rad, T.S. Dubyniak Ph.D, Assoc.Prof.
INVESTIGATION OF THE DYNAMICS OF MOTION OF A CYLINDRICAL BODY

i

7

Iz
B A

Puc. 1 — Po3paxyHkoBa cxema 1 Puc. 2 — Po3paxyHkoBa cxema 2

3rigHo 3 aApyrum 3akoHoM Hbr0TOHA 17151 00€PTOBOIO PyXY:
M(o) =1 ¢”

ne M — momenT cumu, H; ¢ - Kyt moBopoty; I — MoMeHT iHepii, kr*m? puc. 1.
MutTeBUM 1IEHTpOM oOepTaHHs € Touka K.
M(p) =P a,
ne P — Bara nmitiHzpa; a — nepneHIuKyIsip, onymenuii 3 Touku K Ha minito aii cunu P, m.
a=Rsina-esin @,
ne R — pagiyc nuninapa, M; o - KyT HaXWTy IUIOIIWHY; € — eKCIICHTPUCUTET IIEHTPa MacH, M;
¢ - KyT 3aKpy4yBaHHs LHUJIIHIPA.
M(@) = PR sin a - Pe sin ¢
P=mg=(mi +my)g = piln (R* - r?)g.
¢ (AR — 1) — r’c?) = (R* — r*)g R (sin a. - € sin ).

(Rz—rz)-g-e-sin¢ (Rz—rz)-g-e-sina

— =0.
%(R4 —r4)—r202 %(R4 —r4)—r202

c-r--g-sing R™-g-sina

9"+

p"— - =0.
%(R4—r4)—r202 %(R4—r4)—r202
Jliist ciporieHHsT po3B’ 13Ky 3p00MMO 3aMiHy: 3T1IHO pHC.2.
2 2 o
g= cro-g b= R g-smaoa

%(R4_r4)_r2c2’ %(R4—r4)—r202
Otpumaemo HacTtynHe AudepeHIliiHe piBHIHHS:
@’ =asin @ +b. )
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[Touarkosi ymoBu @(0) =0, ¢’(0) = 0. Podumo 3aminy @ = .

ﬁ:(zﬁ(n-At)—;é((n—l)-At)

(10)
dt At
o(n-At)—o((n—1)-At) = y((n —1)- At)At; (11
y(n-At)—y((n—1)-At) = asin @((n —1)At)+b.
¢(n-At):¢((n—1)-At)+l//((n—l)-At)At; (12)
W(n-At):l,y((n—1)-At)+asin¢((n—1)At)+b.
¢(n-At)=¢((n—1)-At)+y/((n—l)-At)At; (13)
2 2 :
re . R”-g-sina
wn-At)=y((n—-1)-At)+ °r g sing((n—1)At)+ .
(n-Ar) ((n ) ) %(R4—r4)—r202 ((n ) ) y(R4—r4)—r202
Cucrema (14) € po3B’si3koM qudepeHIitHoro piBHIHHS (8).
¢, Pal 0, pag
12 o 12 =
10 /’/ 10
; | ; /i
6 v 6 e
. / , 4 /
c=0_~— %
2 — — 2 /
0 = 0 L—=—x
0,5 1 1,5 2 tc 0,5 1 1,5 2 tc

Pucynox 3. I'padiku 3anexxnocti @(t)

[IBUAKICTh CKOYYBAHHS MITIHAPUYIHOTO TLIA 31 3MIMIEHUM IIEHTPOM MACH TI0 MTOXHITIH

IUTIOIIMHI 3pOCTae MpH 30UIBIICHH] 3MIIIEHHS LEHTpa MacH, aJlH TUIBKU 10 KPUTUYHOTO, IIPU

SIKOMY T1JIO I11€ KOTUTHCS, 1 TPH 301TIBIIEHH] KYTH HAaXITY TUIONTUHA

Jlirepatypa
1. Mamuuel W cTeHasl Ans ucnbitaHus neraneid / Ilog penm. JH.

-M.: Mammnoctpoenue, 1979.- 343 ¢
2. Teopust HAAECKHOCTH PATUOEIEKTPOHHBIX CHCTEM B MPUMEPAX M 337adax : Yuel. mocodue
IJIs CT. paguoTeXx. cnel. By30B. [lox pen. I'.B. Ipyxununa. —M.: Dueprus, 1975.
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YK 621.9.015
O.M. ®uk; JI.JI. Pannk kaHa. TeXH. HAYK, J101I.
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUN yHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

BJAOCKOHAJIEHHA TPOHECY BUKOHAHHA KIJIBIHEBUX KAHABOK
HA IUWJITHAPUYHUX TIOBEPXHAX METOJAOM OBKATYBAHHA

Yu.M. Fyk; D.L. Radyk Ph.D., Assoc. Prof
IMPROVEMENT OF PERFORMANCE ANNULAR GROOVES
ON CYLINDRICAL SURFACES BY FORM-GENERATING METHOD

OOpoOusieHHsT AeTaneld MallMH IUIACTUYHUM J1e(OPMYBAaHHSM, 3aBISKH IPOCTOTH
TEXHOJIOTIYHOI omepallii Ta BUCOKOI MPOJYKTUBHOCTI BHKOHAHHS, IIMPOKO 3aCTOCOBYIOTH Y
pi3HUX ramy3sx MamuHOOyayBaHHs. HailmommumpeHimmid 3 HuUX METOIIB — Le OOKaTyBaHHS
POJIMKaMU SIK TUCKOBOTO TaK 1 IMUIIHAPUYHOTO THUITIB.

TexHomorist BHUIOTOBIEHHS KUIBIEBHX KAaHABOK Ha LWIHIPUYHUX [TOBEPXHIX
METOI0OM OOKAaTyBaHHS POJUKAMH Mae€ psij epeBar, 30KpeMa 0JHOYaCHO 13 (hOPMOYTBOPECHHS
npodiI0 KaHABKHM 33/1aHOTO IMOMEPEYHOro CiYeHHs BiOYBA€ThCs ii MOBEpXHEBE 3MILIHEHHS,
10 MiABHINYE €PEKTUBHICTh JAHOTO MPOIIECY 3a PaXyHOK KOHIIEHTpaIlii onepariii.

[Ipouiec nmedopmyBaHHS MeTaly MPH BHUTOTOBICHHI KUTBIIEBHX KaHABOK METOJOM
oOKaTyBaHHSI BiZOYBa€TbCs 3aB/SIKA pajianbHOI mogadi ponwka. [lmactuyna aedopmarris
MeTajy HOYMHAETHCS 13 BABIIOBAHHS POJIMKA B MOBEPXHIO IUJIIHIPUYHOI AE€Talll B MOMEHT X
CTaTUYHOTO KOHTAKTyBaHHSI.

[Tin yac oOkaTyBaHHsS BiIOMTOK pOJIMKA IEPETBOPIOETHCS Y KUIbLIEBUH CIiJ Ha
MATIHAPAYHIA TOBEPXHI JAeTalll, SKHi Mae (GopMy KOHTAKTHOI KaHABKH, IO BiJIIOBiJa€e
KPUBH3HI poJMKa B OCbOBOMY mepeTuHi. Ilicns omHoro obepTy neTani pojHK BUXOIHMTH Ha
BXKe 371e(hOpMOBaAHY MOBEPXHIO 1, BIABIIOIYHNCH Y HEl, PO3IIUPIOE Ta MOTJIHUOII0E€ KOHTAKTHY
KaHaBKy. [Ipy HacTymHUX NpPOXOJax TMpOLEC PO3MIMUPEHHS CIiTy BiOYBAa€TbCS MEHII
IHTEHCUBHO, TaK SK Marepiajd Mo Mipi 30UIbIICHHS KUIBKOCTI MPOXOJIB 3MIITHIOETHCS, a
IIMPUHA 30HU KOHTAKTy POJIMKA 3 JETaJUTIo0 301Ib1IyeThes. [Ipouec po3mupeHHs KOHTaKTHOT
KaHABKH TIPOJOBXKYETHCS, 3AJICKHO BiJl MEXaHIYHHMX BIJIACTUBOCTEW Marepiainy aeTaii, 10
JIeSIKOTO -0 TMPOXOAY, HICIs YOro MpolecC CTa0Lm3yeTbcs 1 HACTYNHI NPOXOOM He
3a0€3MevyI0Th PO3IIUPEHHS IMUPUHU CIITy, HE3aJIEKHO BiJ BEIUYHMHU POOOYOr0 3YCHILIS
NPUTUCKAHHS pONIMKA. Y 3B’A3Ky 3 IIMM JaHHWH croci® 3abe3neuye OTpUMAaHHS KUIBIEBUX
KaHABOK HE3HA4YHO! TIIMOWHH. {711 YCYHEHHSI I[bOTO HEIONIKY Ta 3 METOK BIOCKOHAJICHHS
NpoIlecy HaKaTyBaHHS KiJTbIIEBUX KAHABOK HA IWIIHIAPUYHUAX IMOBEPXHSAX 3aIPOIIOHOBAHO
crnoci6 oOKaTyBaHHS POJHMKOM, BiCh OOEpTaHHS SKOTO HaXWJIEHA I1iJ] HE3HAYHUM KYTOM J0 OCl
obepTaHHs Baya, Ha SIKOMY BUKOHYETHCS KijblleBa kaHaBKa. OcoOIuBICTh (hOPMOYTBOPEHHS
KaHaBKU TPU IIbOMY CIOCOO01 MOJISArae B TOMY, 110 OOKaTHUHA POJIMK B MPOIECI TUIACTHYHOTO
nehopMyBaHHSI pO3TaHs€ MeTaJl B KOHTAKTHIM 30HI (OpMYyIOUOi KaHaBKH, M0 3abe3medye
fioro rnuOIIe MPOHUKHEHHS B JETalb 1 32 PaXxyHOK LbOTO 3a0e3MedyeThesl pO3MIMPEHHS
T€OMETPUYHUX MapaMeTPiB OTPUMYBAHUX KUIBIIEBUX KaHABOK PI3HOTO MOMEPEYHOTO CiUEHHSI.
B pesynbraTi 3acrocyBaHHS Takoi cXeMH OOKaTyBaHHA poOouuii Mpogiab KOHTAKTHOI
KaHaBKH Oy/ie 3HAYHO IIMPIIUM MOPIBHIHO 13 OOKATYBaHHIM 3BUYAHHUM POJIMKOM, OCKUTBKH
3a paXyHOK HaxXmily oci 00epTaHHs 0OKaTHOTO POJIMKA, IPH B3aEMHOMY OOKOYYBaHHI pOJIMKa
1 JeTaui, IIomIaika KOHTaKTy CTa€ MUPIIOK 32 pobounii mpodisib posuKa, 3aBISKH TOMY, 110
30epiraeTbcsi yMoBa 30UIbIICHHS Jedopmaliii 32 paxyHOK TOYKOBOT'O BHXIJHOTO KOHTAaKTY.
He3anexxno Big aiamMeTpiB jAeTtali 1 poJMKa MPU TOBTOPHUX IMPOXOAAX POJHK Oyae
MIOBTOPIOBATH TOIEPEIH] CIiH, a INIMOMHA KaHaBKM B CiueHHI jgerani Oyje MOCTYMOBO
30UTBITYBATHCS A0 HEOOX1THUX PO3MIPIB.
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YK 621.9
M.B. Xomenuyk, B.B. Kpyna, kana. Texd. Hayk
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VJIOCKOHAJIEHHS KOHCTPYKIIII IHCTPYMEHTAJBHOI'O MATA3UHY
BEPTUKAJIBHO-®PE3EPHOI'O BEPCTATA 3 YIIK

M.V. Khomenchuk, V.V.Krupa, Ph.D
IMPROVEMENT OF TOOL MAGAZINE DESIGN OF A CNC VERTICAL
MILLING MACHINE TOOL

OpHUM 13 HampsMiB yJOCKOHAJIEHHS KOHCTPYKLIA MeTanoo0poOHOro oOiagHaHHA €
BCTAHOBJICHHS HOBUX a00 MOJIEpHi3allisl ICHYIOUHUX IHCTPYMEHTAIbHIX Mara3uHiB.

[TpoananizoBaHO iCHYIOYI KOHCTPYKIIii IHCTPYMEHTAJIbHUX MAara3uHiB BEpPTHKaJIbHO-
bpesepaux o0poOHuX T1eHTpiB [1]. BusaBmeHo, mo B JgaHOMy THIll OO0JaJHAHHS
BUKOPUCTOBYIOTh SIK MPaBUJIO I1HCTPYMEHTaJdbHI Mara3uHu: OapaGaHHOTO THUIy 3
TOPU3OHTAIILHOIO BiCCO; OapabaHHOTO THUIY 3 BEPTHKAILHOIO BICCIO (MTApacobKOBOTO THITY),
JAHLIOTOBOTO THUIY, a TakoXX OapabaHHOro THIy 0€3 MeXaHi3My IepeBaHTAXEHHS, IPH
obepTaHHI SKOTO I1HCTPYMEHT TMOTparusie Oe3MOoCepelHbO Yy MIMUHIEh (CBEpAIUIBLHO-
¢dpeszepHi BepcraTH). I[HCTpyMEHTanbHI Mara3uHd JIAHIIOTOBOTO THITy 3aCTOCOBYIOTH Y
BUITAJIKy HEOOX1THOCTI 30epiraHHs BEJIMKOi KUIBKOCTI IHCTPYMEHTIB, BHMararmTh 0ararto
MICIIsl 1 3aCTOCOBYIOTH, SIK TPABWJIO y BEpPCTaTax BEIMKHX THUIOPO3MIpIB (HAMpHKIAL Y
MOpTaIbHO-(PE3epHUX 0OPOOHUX IIEHTPAX ).

[IpoBeneno anamiz poOOYOro NMKIY IHCTPYMEHTAJIBHUX Mara3uHiB, IO BKIIIOYAE:
OTPUMAHHS YIPaBJIAIOUOT KOMaHAM, TEPEMIIEHHsS TpPUMadiB 3 I1HCTPYMEHTaMH, 3MiHa
IHCTpYMEHTY, TIOBEPHEHHS Yy TII0YaTKOBE TOJOXKEHHsA. BcimMa pyxamMH HakoNU4yBauiB
ynpasisie cucrema UIIK. Sk ABUTYHH BHUKOPHUCTOBYIOTHCA TiAPOMOTOPH, OLIBII TOYHI 1
MasoiHepiiHi. Jlo iHCTpyMeHTanpHUX MaraszuHiB Juist BepcraTiB 3 UIIK mpen'sBistorbes
HACTyMHI OCHOBHI BUMOTH: MICTKICTh Mara3wHy JOCTaTHS /IS BUTOTOBJICHHS Ha BEpCTaTi
3aJaHOi HOMEHKJIATypH JeTajeil; MPOCToTa i KOMIIAKTHICTh, PO3TAlIyBaHHS 1032 poOOY0I0
30HOK0 BepCTaTa; 3axXHUINEHICTh BiJl TOMAJaHHS CTPYXKH 1 Opyamy; 3py4yHHid i Oe3meyHHid
JOCTYIl O MarasuHy orepaTtopa i HajaJa4yuka JJIs 3aBaHTAKEHHS 1 3aMiHM 1HCTPYMEHTIB;
MIOBOPOT MaraswHy B MOTPIOHY IMO3HUIIII0 TOBHHEH MPOBOJUTHUCS 3 MaKCHUMAIIBHO MOKJIHBOIO
MIBUJKICTIO 1 OEAHYBATHCS 3 BUKOHAHHIM IOIIEPEIHBOTO Mepexoy 00poOKH; KOHCTPYKIIS 1
poboTa 1HCTPYMEHTAJIbHOTO Mara3uHy HE MOBHHHI POOWTH HETaTMBHOTO BIUIMBY Ha HOTO
napamMeTpH, Taki sIK KOPCTKICTh, BIOPOCTIHKICTh, TOYHICTH Ta 1H., IIJIBHIIEHA TOYHICTh
no3uuioBanHsA. B cywacHux Bepctarax 3 UYIIK 3MiHa IHCTPYMEHTY 3HIMCHIOETHCS 3
JIOTIOMOTOI0 BHCOKOTOYHOTO KYJIAYKOBOTO MEXaHi3My, Ta BHKOPHCTAaHHSIM Yy MPHBOI
YepB’sIYHOI Iepeaadi, YuM 3abe3nedyeTbes IIaBHe ePeMIllieHHs Ta TOYHE TTO3ULIFOBAHHS.

[Ipu yaockoHalleHHI KOHCTPYKITli 3aMiHEHO TOJIOBHHUH MPHUBII Ha MPUBIJ 3 YEPB’ TIHOIO
nepeaayero, Mo MiABUIIMIO MIBUIKICTh Ta IUIABHICTh O0OEPTaHHS Mara3uHy; 3aMiHEHO THII
¢ikcarii 1HCTpyMEHTAJIBHOI ONMpPaBKH Yy CaMOMY MaraswHi, 10 TOKPAIIWI0 HAAIHHICTh iX
KpiruieHHs. [IpoBeieHO KOHCTPYIOBAaHHS OCHOBHHX €JI€MEHTIB IHCTPYMEHTAIBHOTO Mara3uHy
3 BukopuctanHsiM CAD cucremMu, mpOBEIEHO HOTo CHIIOBHU PO3PAXyHOK Ta JOCIIKEHO
TUHaMIYHI mapamerpu. JlaHi yJZOCKOHAJEHHS IalyTh 3MOTY MOKPAIIUTH HAIIAHICTH HOTO
po6OTH Ta MOXKYTh OYTH BUKOPHUCTaH] y aHAJOTIYHUX PIIICHHSIX JUTS 1HIINX BEPCTATIB.

JlitrepaTtypa

1. Cranku ¢ YITY: ycTpoiicTBO, MpOrpaMMHUPOBAHKE, HHCTPYMEHTAIIbHOE O00ecTiedYeHUE
U OCHAcCTKa [DneKTpoHHBIH pecypc]: yueb. mocobue / A.A. XKomnobos, XK.A. Mpouek, A.B.
ABEpYEHKOB, U Ap. — 2-€ u31., ctep. — M. : ®JIMHTA, 2014. — 355 c.
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YK 681.5
H.M. YaijikiBcbkuii, B.P. MeaBiab, kana. Tex. HayK, aou., [.P. Ko3oyp
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

PO3POBKA TA JOCJIJ)KEHHSI ABTOMATHU30BAHOI CUCTEMUA
KEPYBAHHA JITHIEIO YITAKOBKH TA PO3®ACOBKHU PIIKUX XAPHOBUX
MMPOAYKTIB Y IINTACTUKOBY TAPY

N. Chaikivskyi, V. Medvid, Ph.D., Assoc. Prof., I. Kozbur
DEVELOPMENT AND RESEARCH OF THE AUTOMATED CONTROL SYSTEM
OF THE LINE OF PACKAGING OF LIQUID FOOD IN PLASTIC CONTAINERS

[Ipu no3yBanHi Ta (acyBaHHI XapyoBHX MPOAYKTIB HEOOXiAHO TependadynuTH
MIPOBEJICHHS OMEPATUBHOTO KOHTPOJIIO SIKOCTI MPOAYKTY. TpaauiiitHo KOHTPOIb MPOBOIUTHCS
JUISL TIApTii MPOAYKTY 3a JIOMOMOTOI0 JIa0OpaTOPHUX JOCTIIHKEHb, TOMY, 3a IEBHUX yMOB, B
no3ullii mo3yBaHHs 1 (acyBaHHS BiH Oyae MaTH JA€SKi BIIXWICHHS IapaMeTpiB BiJ
HOPMAaTUBHUX 3Ha4eHb. OCOOIUBO 1€ CTOCYETHCS PEOJIOTIYHUX XapAKTEPUCTUK MPOAYKTY, SIKi
TaKOXX BIUIMBATHUMYTh Ha TpPOIEC 00’€MHO-BaroBoro no3yBaHHs. OnepaTUBHUN KOHTPOIb
B’S3KOCTI MPOJYKTY B IMO3WINI J03yBaHHS Ta (pacyBaHHS JO3BOJIUTH 3alOOIrTH MaKyBaHHIO
NPOAYKTY SIKHH HE BIANOBIAa€ TEXHIYHUM yMOBaM, KpiM LbOTO 3a0e3MednTh OLIbII TOUHY
po60Ty 00’ €MHO-BaroBUx J03aTOPIB.

y'J'IpraBByKOBHIﬂ KOHTpONbOBaHE y’ﬂpraaB}fKOBHIﬂ Ha B’HSKiCTB XapqOBHX HpOHyKTiB BIIJIMBA€

BANpOMiHIOBaY cepegosyle npuitmay Oaratro (axkTOpiB HaA TOMEPEIHIX CTaIifax
TEXHOJIOTIYHOTO Tmpotecy. Jlas MOJOYHHX Ta
KHCJIIOMOJIOYHUX TPOAYKTIB, BIAMOBITHO, II€
JKUPHICTh Ta BMICT O1JTKOBOi MacH y MPOAYKTI.
JlaHi YMHHHKK CYTTE€BO BIUIMBAIOTh Ha
pEoJIOTiYHI ~ BJIACTUBOCTI  MPOJYKTIB  Ta
BIJIMOBIIHO Ha iX B’SA3KICTh. JIJIsI KOHTPOJIIO
B’SI3KOCTI  TpaaulliifHO BUKOPHCTOBYIOTh
METOIN poTartiiinoi Ta BiOpariiiHoi
opHyBansia BickO3uMeTpii. Asie gaHi MeToau s
naika —»‘ OIIEPaTUBHOTO KOHTPOJITIO B MO3HUIIIT JO3YBaHHS

reHepatop
YNETPa3ByKOBOTO
cHrHamy

G
VNLTPa3ByKoBa
XBWUNA

Ta (pacyBaHHS BUKOPUCTATH HE MOXKIIMBO.
3anponoHOBaHO NPOBOIUTH KOHTPOJIb

B’ A3KOCTI MPOIYKTIB 3a JIOIIOMOT OO

. .| pi3HMULA . .
—_:ﬁi";f:ﬁg::f”"””“ awiry Cucrena VIbTPAa3BYKOBUX  METOJIIB  BHUMIPIOBAHHS.
KoepiLjerT | astowarusosaroro MeTOAMKA ~ KOHTPOJIKO — IPYHTYEThCS — Ha
3aTyXaHHs! yNpaBmiHHg i . .
KeHTDOMO BU3HAUCHHI napaMmeTpiB MIPOXOKCHHS

yABTPa3BYKOBHX XBHJIb UY€pe3 KOHTPOIbOBAHUI
IPOAYKT, 32 PaXyHOK BUMIPIOBaHHS IIBUKOCTI

(baaosuit Qﬁg“u‘* Ta  KoeQilieHTy  3aTyXaHHsS  KOJIMBaHb.
herekrop T uenmkos B’s3kicTh po3paxoByroTh 3a popmynoro MyHi,—
YNBTPa3BYKY 2\%

2
Puc. 1. dyHKLiOHaNbHaA CXeMa YCTaHOBKM M,=27- ,0'05-03/602 '|:1+(a %)) } ,

ne M, — »’sasxicts mo Myni; Z,,Z, — const; p— I'ycTHHAa KOHTPOIbOBAHOTO CEPEIOBUIIA;

O — KOoeIII€HT 3aTyXaHHs; C — MBHUAKICTh MOIIMPEHHS; (0 — YacTOTa KOJIMBAHb.
OyHKIIOHATFHY CXEMY YCTAaHOBKH JIsi BU3HAUEHHS Koe]illi€eHTa 3aTyXaHHS Ta IIBHUIAKOCTI
yIBTPa3BYKy 300pakeHO Ha PUCYHKY 1.
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YK 621.8:9
I.B. YepusiBcbkuii, P.M. Opumyk, B.B. Illanaiina, kana. TexH. HayK, 1011.
TepHOMIbCHKUI HaAIlIOHATBHUN TEXHIYHUN yHiBepcuTeT iMeHi [Bana [lymos

AOCIIZKEHHA HAIIPYKEHO-JE®OPMOBAHOI'O CTAHY EJIEMEHTIB
KOHCTPYKUII ITPYKHO-KOMIIEHCAIIIMHOI MY®TU METOJJAMM 3D
MOJEJIFOBAHHS

L.V. Cherniavskij, R.M. Oryshchuk, V.V. Shanaida, Ph.D, Assoc. Prof.
INVESTIGATION OF STRAIN-STRESS STATE OF ELEMENTS OF EXPANSION
CLUTCH BY 3D MODELLING METHODS

Po3BuTOK BHpOOHHMIITBA y HampsiMi CTBOPEHHS HOBHX MEXaHI3MIB Ta KOHCTPYKIIIN
MaIlliH HEPO3PUBHO MOB'SI3aHUI 3 ITMPOKUM BUKOPHCTAHHS CYyYaCHHX METO/IB MPOEKTYBaHHS
Ta TEXHIYHOTO aHaiizy. Ha puHKY mpalii BHCYBarOTh BCE€ 3pPOCTar04i KOHKYPEHTHI BHMOTH
110710 KBaJiQikarii sk BUMYCKHUKIB YHIBEPCUTETIB, TaK 1 IH)KEHEPHO-TEXHIYHUX MPALliBHUKIB
3 BUpOOHMYMM nocBigoM [1]. He 3amkam B pamkax OCBITHBROTO MPOIECY MOYKHA HaJaTH
IMIMPOKUNA CIIEKTP TMOCIYr, IIOAO0 3a0e3NedYeHHs NPAaKTUYHUX HABUKIB y BUKOPUCTAHHI
Cy4YacHHX 3aCc00iB MPOEKTYBAaHHS Ta BUPOOHUIITBA. 3 IIUM 3aBJIaHHSIM YCITIIITHO CIIPABIISIOTHCS
OCBITHBO-TIPAKTUYHI LEHTpHU, Taki sk PabJlab maboparopis npu THTY [2, 3]. V wmii
nabopaTtopii 111 BHUKOHAHHS TPAKTHYHUX pPO3pOOOK Ta TMPOEKTHUX pOOIT MOXKHA
BUKOPUCTOBYBATH JIOCTaTHIA CHEKTP CHELiai30BaHOr0 MPOrpaMHOro 3a0e3neueHHs, 3aco0u
Ja3epHoi 0OpOOKHM Ta pi3KH, MEXaHIYHOI 0OpOOKU 3 BUKOPHCTaHHSIM (pPE3epHOTO BepcTara 3
UIIK, 3D napyky ta 3D ckaHyBaHHA, 3acO0IB €JIEKTPOHHOTO MOJICJIIOBAHHS MEXaHi3MiB
MarlyH.

[Ipu anHamizi KOMIOHYBalIbHHUX CTPYKTYp [4] HasBHoro y @abJlab maboparopii
BEPCTATHOTO OOJIaIHAHHS HaMW BCTAaHOBJICHO, IO TMPAKTUYHO Yy BCIX MeXaHi3Max
3aCTOCOBAHO 3'€IHYBaJbHI 1 KOMIEHCALIWHI My(pTH 3 pPi3HOMAaHITHUMH KOHCTPYKTUBHUMH
pimeHHaMH. Taka K CHTyaIlis Ma€e MicIle 1 B KOHCTPYKIIIAX MPOMHUCIOBOTO oOianHanHs. s
OTpUMaHHS HaBWUKIB 3 3D MojenroBaHHS 1 aHaNi3y OTPUMAHOI KOHCTPYKILIi JAOCTYHMHHMHU
MporpaMHUMH 3acobamu, HaMu Oyno BH3Ha4YeHO MeTy — cdopmyBatn 3D  Mozenb
KOHCTPYKIIii TPYKHO-KOMTIEHCAIIITHOT My TH Ta BCEOIYHO TOCIHITUTH 11 eIEMEHTH.

USUMm]

Monens niBMyTH AHaJi3 BIaCHUX YacTOT AHami3 cyMapHUX MepeMilleHb
KOJINBaHb NIpY HaBaHTaXCHHI

Pucynox 1. JlocmimkeHHs €TeMEHTIB KOHCTPYKIIT TPY>KHO-KOMIIEHCAIIHHOT MyhTH

Cepez[ 3aBAaHb OJIsd JOCSATHCHHA HOCTaBJ'IeHOi' MCETH BHU3HAYCHO OerMI/Iﬁ KOMIIJICKC,
SKUW TIOB'I3aHUN 3 BUKOPUCTAHHSM CIICHMIAJIBHOTO MPOTpaMHOTO cepenoBuma i 3D
MOJICJIIOBAHHS: OTPHUMATH HABUKHU POOOTH y IPOTrPaMHOMY CEPEIOBHIL; OTIAHyBAaTH MPUHOMHU
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3D MozentoBaHHS; OCBOITH NPUHIUNM (OPMYBaHHS CKIAJaTbHUX OJUHUIb; BHUBUUTH
NPUHIUIIM CHUJIOBOTO aHaji3y okpemux eieMmeHTiB 3D mozeni ta 30ipku B wmijomy [5].
[TocTaBneni 3aBmaHHs Oynau peayizoBaHl Ha poOouMx craHmisx s 3D monaemtoBaHHS.
Hanexxne warepianibae 3a0e3nedenns @abJlab mabopaTopii mMmigKpirieHe HasSBHICTIO
JTUCTAHIIMHUX OCBITHIX KypciB B Mepexi A-tutor THTY (ID 4806).

[TpoBeneHi qocmimKEeHHS KOMITIOTEpHOT TBEpAOTLI01 Moaeni [6, 7] (puc. 1) mokazanw,
0 Maca MPYKHO-KOMIIEHCAIIHHOT My(pTH 13 MPYXHOI BCTaBKowo csrae 0,5 Kr; 3HaAYCHHS
CyMapHHUX HarpyXeHb JUIsl HAWO1IbII HAaBaHTAXKEHUX €JIEMEHTIB KOHCTPYKIIIi cKiagaroTh 11-
13 Mlla; cymapHi KOHTaKTHI 1 3THHHI HaIPY>XEHHS CBIAYaTh MPO CYTTEBE HEAOBAHTAKCHHS
€JIEMEHTIB KOHCTPYKIii miBMypTH Ta MypTH B IIIOMY; BEIMYMHA BEKTOpAa CyMapHHUX
nepeMilieHb y 30H1 HanOUTbIMX HaBaHTaKeHb He nepeBuiye 0.0037 — 0.0039 mm. Otpumani
pe3yibTaTH BKa3yIOTh, IO JOCITIIKyBaHAa KOHCTPYKIS NMPYXHO-KOMITEHCAIMHOT My(pTH €
3aHAQTO MATEePIAIOEMHOIO 1 1i KOHCTPYKIliSE MOXXE€ OyTH TMEPErIIHYyTOI y HampsMi sK
3MEHIICHHS MacH, TaK 1 3MiHU T€OMETpii Bey4UHX Ta BEICHUX €JIEMEHTIB MiBMY(QT.

Jlirepatypa

1. The role of education and research in the learning process of university students/
V. Shanaida, T. Vitenko, P. Drozdziel, R. Madlenak. 13th International Technology,
Education and Development Conference, 11-13 March, 2019. Valencia, Spain p. 535-542. -
Pexxum noctymy: https://library.iated.org/view/SHANAIDA2019ROL

2. Jlazaprok B. Po3Butok TBOpuux nabopatopiii ¢adiad sk yJacHUKIB 1HHOBAIIHHOT
exocuctemu / B. Jlazapiok, B. Illanaiima, T. Bitensko // Marepiamu X XI HaykoBoi
koH(pepenmii THTY im. 1. ITymtos, 16-17 tpasas 2019 poxky. — T. : THTY, 2019. — C. 22—
23. - Pexxum noctymy: http://elartu.tntu.edu.ua/handle/lib/28107

3. Bitenbko T. Ponw inoBamiiiHoi maGopatopii FabLab B ocBiTHROMY mporieci 3a
Hanpsimamu "T'anyzeBe mammHoOynyBaHHs" Ta "[lpuknagHa mexanika" / T. Bitenbko, B.
[anatiga, B. Jlazaprok // Marepiasm X XI maykoBoi kordepenttii THTVY im. L. ITymos, 16-17
tpaBHss 2019 poxy. — T. : THTY, 2019. — C. 11-12. - Pexum pocrymy:
http://elartu.tntu.edu.ua/handle/1ib/28168

4. CxusapoB P. A. Po3poOka kpurepiadbHUX OIIIHOK [JIsI aHaTi3y KOMIIOHOBOK
BEpCTaTiB 3 nmapajienbHoro kinematukoro / P. A. Cxisipos, B. B. Illanaiina / Matepianu X IX
HaykoBoi koH¢pepenuii THTY im. Is. ITymtos, 18-19 tpaBus 2016 poxy — T. : THTY, 2016
— C. 74. - Pexxum noctymy: http://elartu.tntu.edu.ua/handle/123456789/17396

5. Vitenko T. Features of creating a solid models and assembly operations at CAD-
systems / Vitenko T., Shanaida V., Drozdziel P., Madlenak R. // 9th International Conference
on Education and New Learning Technologies, Barcelona (Spain), 3rd-5th of July, 2017:
IATED Academy, 2017. - P. 7464-7469. - Pexum JTOCTYyMY:
https://library.iated.org/view/VITENKO2017FEA

6. Penpko P. I'. [locmipkeHHS TPYKHO-CUJIOBUX XapaKTEPUCTUK 3aTUCKHUX IIaHT,
BUT'OTOBJICHUX 3a mifouMMH Ta HOBHUMH TexHoiorismu / P. I'. Pempko, O. 1. Penpxo, B. B.
[anaitna, P. A. Cxusipo // HaykoBi HoTaTku. - 2014. - Bum. 44. - C. 249-253. - Pexum
noctymy: http:/nbuv.gov.ua/UJRN/Nn_2014 44 41.

7. CxmsipoB P. A. JluHamiyHa MOAENh MPUBOAY aBTOMATHYHOI 3aMiHH 1IHCTPYMEHTIB
OaratouinboBux BepcratTiB / P. A. Cxmspos, [llanaiina B. B. // Matepianu Bceykpainchkoi
HayYKOBO-MPAKTUYHOL KOH(epeHIii ,OONMaTHaHHS i TEXHOJOT11 Cy4acCHOTO
MamuHoOyayBaHHsA ", 11-12 tpaBust 2017 poxky. — T. : THTY, 2017. — C. 155-156. - Pexxum
nocrtymy: http://elartu.tntu.edu.ua/handle/1ib/22711
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YK 621.326
B.A. Yyii, /I.I1. Binocrouskuii, 51.B. 3epyk, T.C. /lyOuHsik KaHJ. TeXH. HAYK, 101I.
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

PO3PAXYHOK HAJIIMHOCTI ¥ IMOBIPHICTbH BE3BIJIMOBHOI
POBOTHU EJIEMEHTIB IIPOEKTOBAHOI'O BUPOBY

B.A. Chyu, D.P. Bilostockuy, Y.V. Zeryk, T.S. Dubyniak Ph.D, Assoc.Prof.
CALCULATION OF RELIABILITY AND PROBABILITY OF TROUBLE-FREE
OPERATION OF ELEMENTS OF THE DESIGNED PRODUCT

HapiiiHicTh — 11e 31aTHICTh NMPUCTPOIO (€IeMEHTy ab0 CHCTEeMH) BUKOHYBATH 3ajlaHi
¢dbynkuii. HamgiliHicTh BU3HAYa€ThCA OE3BIAMOBHICTIO B POOOTI Ta PEMOHTONPHIATHICTIO.
OCKiUTBKH BiIMOBH Ta BiTHOBJICHHS MPAII€3IaTHOCTI € BUMAJAKOBUMH MOMISIMH B TOMY ILIaHi,
[0 MiCIle Ta Yac iX BUHMKHEHHS HEMOXXJIMBO MPOTHO3YBaTH TOYHO, HAJIHMHICTH KUIBKICHO
OLIIHIOETHCS IMOBIPHICHUMH XapaKTEPUCTUKAMHU.

ImoBipHicTs 6e3BimMoBHOI pobotu (IBP) emementy p(t) abo cucremu pc(t) — 1e
IMOBIpHICTh TOTO, IO B MeXaX 3a/JaHOr0 HAINpAaLIOBaHHSA t NPU BHU3HAYEHHUX YMOBAx
eKCIuTyaTallii He BUHHKHE OJIHOI BiJIMOBU. [HTEHCUBHICTH BiIMOB A(t) — YMOBHA IIUIBHICTh
IMOBIpHOCTI BUHUKHEHHSI BiIMOB NPHUCTPOIO, 10 BU3HAYAETHCS JUIS IEBHOTO MOMEHTY 4acy
IIPY YMOBI, IO 10 IIHOI'O MOMEHTY BiIMOBH HE BUHHKAIIH.

3anexHICTh MK IHTEHCHBHICTIO BIIMOB Ta IMOBIpHICTIO 0€3BIIMOBHOI pPOOOTH
MOke OyTH OTpUMaHa sIK:

p(t)=exz9[—f/1(t)dt} (1)
0

HapniiiHicTh 10 panToBUM €KCIUTyaTalliiHUM BigMOBaM (Ag=const) po3paxoBYIOTh IS
nepioly HOpMabHOI eKCIuTyaTallii, KOJIM TIEPBUHHUN TEpMiH eKcruryaTallii (BXOIKEHHS B
PEKUMH) BXKE 3aKIHUMBCS, @ BiIMOBH 10 3HOUTYBAHHIO Ta CTAPIHHIO 1€ HE HACTYNWId. J{is
CKJIAHOT PI3HOTUITHOI amapaTypd IHTCHCHBHICTh BIiMOB CHCTEMH MOJXKHA BBa)KaTH
MOCTIHOIO TaKOX 1 Ha AUISHIN 3HOIIYBaHHS.
B ocHOBY po3paxyHKy MOKIJIQJACHUN MPUHIUI BU3HAYEHHS MOKA3HHUKIB HAJIMHOCTI CHCTEMHU
M0 XapaKTepUCTHUKAM HAAIMHOCTI KOMIUIEKTYIOUMX €JIEMEHTIB, IO Ja€ MOKJIHUBICTh
3MIMCHIOBATH PO3PaxyHOK B MPOIIECI MPOSKTYBAHHS amapaTypH, siKa CKJIAa€ThCs 3 BIIOMUX
€JIEMEHTIB Ta BY3JiB. [[ng 1pboro HEOOXIAHO YTOYHUTH OTPUMAaHi BHIIE BUPA3H JUIs
MOKa3HUKIB HAIIHHOCTI enemeHTiB p(t), Tcp, 3 ypaxyBaHHSM IOCTIHHOCTI 1HTEHCHUBHOCTI
BiJTMOB.

dopMmya 117151 iIMOBIpHOCTI 6€3B1IMOBHOI pOOOTH HaOyBa€e BUTIISIY:

t
p(t)= exp[— [Act)dt } = exp(— A1) (2)
0
Cepenne HanpaIroBaHH 10 BIIMOBHU TOJI1 MOYKHA 3HAWTH:

Tep = | p(t)dt = [expl- Ayt = 3)
0 0 0

3rpymnyBaBIlIM PiBHOHA/AIHHI €IEMEHTH, OTPUMAEMO:

pe(t)=exp| =t Ay;N,; 4)
j=1

1€ Aoj — IHTEHCUBHICTH BIIMOB j-01 rpyn#; Nj — KUTbKICTh €JI€MEHTIB j-01 IpYIIH;
m — KUIBKICTb TPYI PIBHOHAIIHHUX €JIIEMEHTIB.
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[HTEHCUBHICTH BiIMOB MPUCTPOIO B LILJIOMY:
m
Ae = 2N, (5)
j=1
HaGmmwkenuit  po3paxyHOK HaIIMHOCTI BHKOHYETHCSI HaA €Tam  TEXHIYHOTO
NPOSKTYBAaHHS  3a  BHINCHaBEJACHUMH  ¢dopMylaMu.  3HAYCHHS  A-XapaKTEPUCTHK
(IHTEHCUBHOCTI BIJIMOB) €JIEMEHTIB MPHUCTPOI0 BHU3HAYAIOTHCS 3 JOBIIHMKOBUX NaHuX. [Ipu
YTOYHEHOMY PO3paxyHKY HaJiHHOCTI BpaXxOBYIOTh BIUIMB YMOB €KCIUTyaTallii, TeMIepaTypu
Ta EJICKTPUIHOTO PEKUMY 13 3aCTOCYBAHHSIM HACTYITHUX CITIBBITHOIICHD:

p(t)=exp —k, leNj (6)
j=1
j=1
kz = k/ukuk/w (9)

ne Aj — IHTEHCUBHICTb BIIMOB j-0i pIBHOHAJIHOI TPYIK €IeMEHTIB MpHU eKCIuTyaTalii B
3aJaHUX yMOBax; Aoj — T€ X caMme, ajieé MpHU eKCIUTyaTauii B HOMIHAJBHOMY PEXHMI; 0] —
MONPABOYHUM KOE(QIIIEHT I1HTEHCHBHOCTI BIJIMOB ]-O1 TPYIH, SKUH BpaxoBY€ BIUIMB
TEMIIEpaTypy OTOYYIOUOTO CEPEOBHUIIA Ta EJICKTPUYHE HABAHTAXKECHHS CIIEMEHTY.

[TormpaBounmii koedimieHT k) BpaxoBye yMOBH eKCIUTyaTarii pagio eJIeKTPOHHHI
anaparypu (PEA); ka1 — BB MexaHigHHX (akTopiB (BiOpauii, yapHi HaBaHTaxeHHs), ki —
BIUTMB KIIMAaTHYHUX (akToOpiB (Temmeparypa, BoOjoOricTh), ki3 — yMoBH poboTH mpH
NOHMKEHOMY aTMOC(EPHOMY THUCKY.

Po3paxyHok HamiitHOCTI

P[t] 3JanexuicTb iMoBipHOCTI 6€3BiAMOBHOT POGOTH BiQ Yacy PO6OTH PEA CYTTEBO  CKOPOYYETBHCA
1.0 pu BUKOPHCTAaHHI
\ KOMII FOTEPHOT IIporpamu

0.8 NAD Release. [[ns Toro, mo6
po3paxyHOK OyB e(heKTHBHHM,
0 TporpaMH  BHUCYBAIOTHCSA
HACTYIHI BUMOTHU: 30epeKeHHS
pe3yabTaTiB  pO3paxyHKy Y
0.4 BUTTISAL (paiiily 3 MOMKIJIHMBICTIO
\ BUBEJICHHS Ha JIPYK, a TaKOX 13

0.6

MO>KJTUBICTIO MOAAJIBIIOT
00pOoOKM pEe3yNbTaTiB 1HIIMMH
nporpaMaMu  (HampukiIag B
nporpami MatchCAD).
PesynbpTatu siKi BUBOJSTHCS Y
daiin, mo Ja€ MOXJIHUBICTD
Pucynok 1. I'padixk 3anexxnocti P = f(t) olIpaLoBaTH BHOpaHi
koedimieaTn 1 WOOyIyBaTH

KPHUBY PO3MOJILTY.

[Ipu po3paxyHKy HamIHOCTI TPHUCTPOIO, OYI0 pO3paxoBaHO BCI EJIEMEHTH
BpPAaxOBYIOUM KOE(QIIlieHTH MeXaHIYHUX BIUIMBIB, BOJIOTOCTI 1 Temmeparypu 1 OyIo
pO3paxoBaHO cepeaHE HAMPAIFOBaHHS 10 BiaMoBHU 17229.4 ro.

JlitrepaTtypa

1. KoznoB Bb.A., YmakoB M.A. CipaBOYHUK MO pacyeTy HAAECKHOCTH ammnapaTypbl
pannoeneKTpoHuKu 1 aBToMaTuku. —M.: Cos. Panno, 1985.
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YK 621.791.763
A.A. Hlaiina
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ABTOMATHYHE KEPYBAHHS ITPOHECOM INOBHOI'O KOHTAKTHOI'O
3BAPIOBAHHSA MTAJIMBHOI'O BAKA ABTOMOBLJIA

A.A. Shaida
AUTOMATIC CONTROL OF THE PROCESS
OF SEAM CONTACT WELDING OF THE CAR FUEL TANK

Ha BiaMiHy Bix IHIIMX MeTam00O0pOOHMX BUPOOHHUIITB, 3BApIOBAJIbHE OXOILIIOE
BEJIUKUI KOMIUIEKC PI3HUX 3a CBOIM XapaKTepoOM TEXHOJIOTIYHHMX OIepallii, II1o
3a0e3MeuyoTh BUTOTOBJICHHSI 3aroTOBOK 1 JeTajeil, iX 3BaplOBaHHS, TePMiuHy OOpOOKY,
KOHTPOJIb SIKOCT1 3BapHUX 3’ €HAHb 1 00pOOKY TOTOBHX 3BapEHUX BHPOOIB.

Iline aBTOMaTM3anii 3BapIOBAJIBHUX MPOLECIB — OJAEp)KAaHHS 3BApHUX 3 €/IHAHb 13
HEOOXITHUMH BJIACTHUBOCTSIMH TPU HAWBHUIIMX TEXHIKO-€KOHOMIYHHMX IIOKa3HUKax 0e3
ocobuctoi yvacti moauHu. ColianbHUN aceKT aBTOMAaTH3allil, 10 MPHUITYCKAae 3BUIbHEHHS
JIOJIMHU Bija 0e3mocepeIHhOT0 BUKOHAHHS (YHKININ KepyBaHHS 3BapOBAJLHUMH MPOIECAMHU
i mepenady nux (yHKIIH aBTOMaTHYHUM MPUCTPOSIM, B OCTaHHI POKHU 37100yBae Bce OLIbITY
3HaUUMICTh. Sk Big3HauuB akagemik b. E. IlatoH, «..rymanHe Ga’kaHHs 3BUIBHUTH JIOJIUHY
BiJl BXXKOI i CTOMIIIOIOUOT Ipalli Y 3BaplOBaIbHOMY BUPOOHHIITBI IIJISIXOM HOro MexaHizamii
W aBTOMaTrwh3allii crae yce OLTbII BaXXJTMBUM, a 1HOJAI W BHpIMAILHUM (AKTOpOM IpH
BU3HAUEHHI JOIIIHLHOTO PIBHS, METOMIB 1 TEXHIYHHX 3ac00iB MexaHisamii i aBroMaru3arii
3BapIOBAJILHOTO BUPOOHMIITBA B IIJIOMY 1 MTPOIIECIB 3BApPIOBAHHS — 30KpEMay.

KoxxHuil  3BaproBajbHHI TPOIIEC MOXHA OXapakTEpU3yBaTH MACIKHUM YHCIOM
y3araJbHEHUX KOOPAMHAT (IMapaMeTpiB 3BapIOBATBLHOTO MPOIIECY), MIXK SIKUMH ICHYIOTh TEBHI
3B’a3ku. Hampukmnan, MK CTpyMOM 1 Hampyror Ha JAy3i iCHYe 3B’s30K, O0OyMOBIIEHa
BJIACTUBOCTSIMU JDKepena >kuBjieHHs [1]. HacToTa KOpPOTKHX 3aMHKaHb JAYTOBOTO MPOMIKKY
KparisiMi  pO3IUIABJICHOTO METaly 3aJIeXHTh Bil CTpyMy #H Hampyrm Ha 1Iy3i, ane s
3aJIe)KHICTh HE OJIHO3HAYHA, BOHA MAa€ IMOBIPHICHHI XapakTep 1 Mo)ke OyTH Tpe/ICTaBlIeHa Y
BUTJISAL BiNMOBiNHOI KopessmiiHol (yHkmii. Cxema perynstopa KOHTAaKTHOTO IIOBHOTO
3BapIOBaHHs HaBeJleHa Ha puc. |

.< .
Mepexa = B c*tve
I'CI

— [

— AR 2 Ve LW

Eanmg |, CracHeHHA I Harpis Ed ITporoeka il Ilaysa

i r i

EIIK 155 @0 TK
>

Pucynok 1. Cxema perynstTopa KOHTAKTHOT'O IIOBHOTO 3BapIOBaHHS
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JlxkepenaMy €HEpreTHYHUX 1 KiHEeMaTWYHUX 30ypeHb € MPOMUCIOBa Mepexa i B
OCHOBHOMY BIIACTHBO 3BapiOBaJbHOMY YyCTAaTKyBaHHIO: JDKepena >KUBIEHHS, amapaTrypa
KEepyBaHHsI, MPUBOJIH T0/1a4i €JIEKTPOIa, TIEPEMIIICHb 1 T.11. J>Kepeno TeXHOJIOTTYHUX 30ypeHb
— HEIOCKOHAJIICTh TEXHOJIOTI{ IMiIFOTOBKU 3ar0TOBOK 1 1X CKIajaHH [2].

Cxema nepio/iiB poIiecy peryoBaHHs KOHTaKTHOTO IIOBHOTO 3BapIOBaHHS HaBE/ICHA HA
puc. 2.

Byzon
EMHEKAHEA [ |
'  NONONOONONANNNONONANANANNNNNANAAANARNANRR
CracHeHEHR [
Harpis :'f’d—‘
ITpoxoexka ‘T’—’
Mayza ' '—tnp ’i—|
- i (—vl
EIK I | &
®0 0
TK |
IMenam 1

Pucynok 2. CxeMa nporecy peryjatoBaHHsI KOHTAaKTHOTO IIIOBHOTO 3BApIOBAHHS

3BaproBaJIbHUN CTpyM ICB — OJIMH 3 OCHOBHHMX MapaMeTpiB, IO BU3HAYAIOTh PEKUM
3BapIOBaHHS 1 SKICTh 3BapeHoro mBa. Croci® aMInIiTYAHOTO 3aBJaHHS il peryiroBaHHs IcB
nmoJisira€ B 3MiHI HOro JiF0YOr0 3HAYEHHS MpU IepeMUKaHHI MabJliB 3BaprOBaIbHOTO
Tpanchopmaropa abo 3MiHI Hampyru 3apsakd Usap Oarapei KoHAEHCATOpiB — IMIpH
KOHJIEHCATOPHOMY 3BapioBaHHI. Haiibunpme mnomupeHHs oxaepxkaB cmocid ¢a3oBoro
pEryJIoBaHHS [I0YOr0 3HAYEHHS CTPyMy HOpHU 3MiHI (a3su BKIIOYEHHS BEHTUJIBHOTO
(THPUCTOPHOTO) KOHTAKTOPA.

Yac 3BaproBaHHs tCB Yy 3BapIOBAIbHUX MAIIMHAX 3MIHHOTO CTPyMYy 33Jal0Th IpH
BKJTFOYEHH]1 BEHTHJIBHOTO (THPUCTOPHOTO a00 ITHITPOHHOTO) KOHTAKTOpa Ha HEOOX1THUH Yac,
KpaTHE 4YMCIy NEepiofiB >KMBWIBHOI Mepexi, puc. 2. Ilpu ogHOmiBIEepionHOMY 3BaprOBaHHI
TPUBATICTh IMIYJAbCy ICB MOXHaA peryiaioBaTh 3MiHOK (a3u Hampyrd, M0 YIpasiise
BKJIIOYEHHSIM BEHTUJIB. [Ipy KOHJEHCATOPHOMY 3BaplOBaHHI TPUBAIICTh IMIIYJIBCY CTPYMY
3a5IeKuTh Bl eMHOCTI C3ap 1 koedirienTa TpancopMallii 3BaproBaIbHOTO TpaHchopmaTopa.

3ycmiuist cTHcKy Fex enekTpofiB mpu MEXaHIYHOMY MPHBOI 33Ja€ThCS BaHTAKaMHU
a0 Tpy)XMHAMHU W CHCTEeMaMH BaKelliB, a MPH MHEBMATHYHOMY W ITHEBMOTIIPABIIYHOMY
NPUBO/IAX PEryJIIOEThCS PEAYKTOpaMHM THCKYy. JSIKIIo 3BaproBajbHa MallMHA Mae
€JICKTPOMArHITHUM TPUBOJ CTHUCKY, TO FCX BH3HAYaeTbCcsl CTPyMOM B OOMOTII
€JIGKTpOMarHiTa. 3 Mo3uiiil aBToMaTH3allil HalOLIbII 3pyYHUM € €JIeKTPOMArHITHUNA TPHBO/I,
3aCTOCOBYBAHUN TUTBKH JIJISI MAITUH MaJIol MOTY>KHOCTI.

JlirepaTypa.

1. bapanoBchkuit B.M. KoHCcrieKT €Ki 3 AUCHHUIUIIHA «ABTOMaTUYHE KEpyBaHHS
3BaproBaHHAM. Bun. THTVY iwm. L. [lymios. Tepuonins : THTVY im. L. ITymos, 2015. 178 c.

2. bapanoBcekuii B.M. ExcnepuMeHTanabHI IOCHTIPKEHHS KOHTAKTHOTO TOYKOBOTO
3BapIOBaHHS JleTajliell ciibcbkorocnogapebkux mamuH. Bichuk THTY. 2015. T. 4 (80). C.
111-118.
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YK 621.791.763
T.I'. llleBueHko
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ABTOMATHYHE KEPYBAHHS ITPOOHECOM EJIEKTPOAYI'OBOI'O
3BAPIOBAHHSI PAMU BYHKEPA KOPEHE3BUPAJIBHOI'O KOMBAWHA

T.G. Shevchenko
AUTOMATIC CONTROL OF THE PROCESS OF ELECTRIC ARC WELDING OF
THE FRAME OF THE ROOT HARVESTER

3BapioBabHI TpPOIECH SIK OO0 €KTH pEryaloBaHHS IpH NpaBWIbHOMY 1000pi iX
CTATUYHUX 1 TUHAMIYHUX XaPAKTEPUCTUK € CHEPreTUYHO CTIHKMUMH, TOOTO MalOTh MMO3UTUBHE
camoBupiBHIOBaHHA. OJIHAK mepexif iX mif Ji€ro 30ypeHb i3 0JHOr0 €HePreTUYHOr0 CTaHy B
IHIIIE CYIPOBO/DKYETHCS 3MIHAMH TapaMEeTPiB PEKHUMY 3BaploBaHHS (CTpyMmy, HampyTH,
IIBUIKOCTI TUTABJICHHS 1 T.1I.), TOOTO MOSBOIO CTATUYHUX MMOMHIIIOK, puc. 1

B ) | 3éypenns

Kepyroui A
\_ (pe2yroroul) oii | Z,(1)

Bxioni oiv | Keposani |
; - . eeruvunu

Pucynok 1. 3aranpHa cxema CUCTEMH aBTOMAaTHYHOTO PETYIIOBAHHS 3BaprOBaHHAM

K10 11 TOMUJIKY HEBEIHKI 1 IX BINTUBOM Ha SKICTh 3BapIOBAaHHS MOXKHA 3HEBAKHUTH,
TO HAWOIIBII 3pYYHUM CHOCOOOM KEpPyBAHHS BUSBISETHCS MPOTPAMHE IO PO3IMKHYTOMY
nukiny. Kepyrounii npuctpiii (KII) 3miHtoe kepyrouunit BrumB XV 1o 3a3gayieriap BiJoOMOMY
3aKOHY, BIAMOBIAHO JIO SIKOTO HEOOXIJHO 3MIHIOBaTH KEPOBaHY BEIUYMHY XBHJIb B 00’ €KTi
kepyBaHHs (O). Po3iMkHyTI cuctemu nporpamHoro kepyBanHs (PCITY) naOymu mupokoro
3aCTOCYBaHHS HacamIiepesl 4epe3 camy chenudiky 3BaploBaJbHOIO BHUPOOHMIITBA, IO
BUIUIMBAE 3 HEOOXIAHOCTI BUKOPUCTAHHS YHIBEPCAJTBLHOTO YCTATKYBAaHHS JIJIi BUTOTOBJICHHS
pizHOMaHITHOI HOMeHKJIatypu BupoOiB. PCIIY, 3abe3meuyrour MOXIUBICTH IMIBHIKOI
nepeOyI0BH 3BApIOBAILHOTO TIPOIIECY MPH TMEPEXO/l BiJ OJHOTO THIOPO3MIPY A0 I1HIIOTO
MPOCTOI0 3MIHOIO MPOTPaMHU, HAHOLIbIIIE TOBHO BIAMOBIJAIOTh BUMOTAM 1HAMBIAYaJILHOTO I
npioHOCepiiHOrO BUpOOHHUITR [1].

TumyacoBe mporpamyBaHHsS IOCIIJOBHOCTI OCHOBHHX OI€paliil 3BaplOBaJIbHOTO
UKy IIAPOKO 3aCTOCOBYEThCS TIPH aBTOMAaTH3aIlli pi3HUX CIOCOOIB 3BapIOBaHHS.
O06’exTaMM TPOTPAMHOTO KEpyBaHHS MOXYTh OYyTH TEpeMIillleHHsS JpKepeia HarpiBaHHS,
mojada MPHUCAJOYHOTO Marepiany INpH 3BapiOBaHHI IUIABJICHHSIM, 3MIHH 3BaplOBAJIBLHOTO
CTpyMY IIpH KOHTAaKTHOMY 3BapIOBaHHI, IEPEMIIICHHS AeTaleH, 1110 3BaPIOIOTHCSL.

Omepartii mopymieHHss Oyrd W 3aBapKH KpaTepa MPOTrpaMylOThCsl TPH MOTOKEHIN
3MiHI IIBHIKOCTI TOJadi €JIeKTpoJa ¥ MOMEHTIB BKIIOUEHHS W BUMHUKaHHS JDKepelna
KUBJCHHS. Y JAESIKUX BUIAAKaX MHPOrpaMyBaHHS 3BapIOBAILHOTO PEXKHUMY BUKIIHUKAETHCS
HECTAI[IOHAPHICTIO TEMIEpPaTypPHOTo MOJs y BHPOOI W PO3Taly’KEHHSIM TEIJIOBOTO MOTOKY
nyru [2]. Cxema mporiecy nporpaMHOro KepyBaHHS LIMKJIOM 3BaplOBaHHS HaBEJIEHA Ha pUC. 2.
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Pucynok 2. Cxema npouecy NporpaMHOro KEpyBaHHsI LIMKJIOM 3BaprOBaHHs

Po3iMKHYTI CCTEMH KEpyBaHHS MalOTh iICTOTHUN HEOJIK IPUHIUIIOBOTO XapaKTepy -
3aKOH 3MIHHM KEPYIOUOTO BIUIMBY HE BpaxoBye AiHCHOI ((paKkTWuHOI) 3MIHHM PETYIhOBAHOI
BEJIMYMHHU TMiJ JII€I0 HEBPAXOBAaHUX 30ypeHb, 3MIHU XapaKTEPUCTHUKU 00’€KTa perystoBaHHS
TOIO. Y THUX BHIAJKaX, KOJIM BUKOPUCTAHHS PO3IMKHYTHUX CHCTEM MaoedeKTHUBHE,
3aCTOCOBYIOTh 3aMKHYTI cucTeMu aBromatuyHoro kepyBanHs (CAK). YV Ttakux cucremax
3MiHA PeryJrYoro BIUIMBY XV, 10 BH3HAYa€ 3MiHY BEJIMYMHHU XBWJIb Ha BUXOJI 00’€KTa
BiIOYBA€ThCS IOTH, IOKHU XBUJISI HE JOCATHE HEOOX1THOTO 3HAUCHHSI.

[HTEHCUBHO PO3POOISAIOTECS CHCTEMH aBTOMATHYHOI cTadimizarmii MpoIIaBIeHHSIM
Ipyu JTyroBOMYy, IUIa3MOBOMY M €JIEKTPOHHO-IPOMEHEBOMY 3BaploBaHHI NpH Aii 30ypeHb
TEXHOJIOTIYHOTO XapaKTepy. 3aMKHEHUMHU CUCTEMaMH € CUCTEMH MPOTPaMHOTr0 peryiIroBaHHs
(CIIP), y sIKMX 3aKOH 3MiHH, 110 33/a€ BIUIUBY Zn(t) - 3a37aerip Bigoma GyHKis gacy. Taki
cucTeMd B TOpiBHSHHI 3 po3iMKHYyTHMH CIIY mepeOyBaroTh Ha SIKICHO OUIBII BHCOKOMY
piBHI, TOMY III0 3aBJASKH HasBHOCTI 3BOPOTHHX 3B’SI3KiB BOHM MArOTh 3HAYHO OUIBII BHCOKY
TOYHICTh, OCOOJIMBO B YMOBAX JIii BUTIAJIKOBHX TEXHOJOTIYHUX 30ypEHb.

Hampukiian, Opd  ENeKTPOHHOMY  TIPOMEHEBOMY  3BaplOBaHHI  JeTaiieit
TEIJIOOOMIHHHKIB (TpyO 13 TPYOHMMH JOIIKAMH) TEPEMINIEHHS €JIeKTPOHHO-TIPOMEHEBOI
rapMaTi € MaJoeeKTHBHHUMHU BHACHIJIOK ICHYIOYOTO JOMYCKY Ha pO3MipH MIKIEHTPOBUX
BiJICTaHEW OTBOpPIB y TPYOHIM Ol W TOTPINTHOCTEH Opi€eHTaIli TErI00OMiHHHUKA B
KoOpAWHATHIA TuromuHi. Tomy 11t Kopekuii mporpamMu NepeMillleHHs eJIeKTPOHHOTO
MIPOMEHS 3aCTOCOBYIOTh 3BOPOTHUM 3B’ 30K IO B3aEMHOMY ITOJIOKEHHIO TPOMEHS KParoK, 1110
i 3BapiolOThCSA. Y I[bOMY BHUIMAJKYy CUTHAJI 3BOPOTHOMY 3B’A3KYy BiJ JaTUMKa IOJOXKEHHS
CTUKY BHKOPHCTOBYETHCA IJII KOPEKI[i OCHOBHOI TBEpAOi MpOrpaMH TEPEMIIICHHS
3BapIOBAIBHOTO IHCTPYMEHTA.

Jlirepartypa.

1. bapanoBcbkuii B.M. KoHcnekT nekiiif 3 AMCHUIUIIHU «ABTOMaTHYHE KepyBaHHS
3BaproBaHHsIM. Bua. THTY im. L. ITymtos. Tepronins : THTY im. L. ITymros, 2015. 178 c.

2. bapanoBcekuii B.M. EkcnepuMeHTanbHI JOCHIIKEHHS KOHTAKTHOTO TOYKOBOTO
3BapIOBaHHs JieTajell ciibchkorocmogapchbkux mamwuH. Bicauk THTY. 2015. T. 4 (80). C.
111-118.
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TEXHOJIOI'TYHI ACIIEKTH BUKOPUCTAHHA CYYACHHX
TEIVIOI3OJIANIMHUX MATEPIAJIIB YV BY IIBHULTBI

V.V. Shcherba, H.M. Kramar, Ph.D., Assoc. Prof.
TECHNOLOGICAL ASPECTS OF USING MODERN THERMAL INSULATION
MATERIALS IN CONSTRUCTION

[TigBUIICHHS TETUIO3aXUCHUX BJIIACTUBOCTEH OTOPOKYIOUHMX KOHCTPYKIIHM OyiBemb €
OJIHMM 13 OCHOBHHMX HaIlpsIMKIB eHepro3z0epexxeHHs. L{s1 mpobiema moBUHHA BUPINIYBATHUCH
KOMIUIEKCHO - IIJISIXOM BIPOBA/KEHHS CYYaCHUX TEXHIYHHUX Ta KOHCTPYKTUBHHUX PillleHb
TEIJIO3aXUCTy  OyaiBenb Tig 4Yac OyAiBHHUIITBA YW  PEMOHTY, BIPOBAHKCHHSIM
€HEepro30epirarovoro JCIEeHTPAII30BAHOTO TEIUIONOCTa4YaHHs Ta JIOKAIBHOTO KOMOIHOBaHOTO
BUPOOHMIITBA TEIIOBOI 1 €JIEKTPUYHOI €HEprii.

[TpaBunbpHO migiOpaHa Ta po3paxoBaHa TEIUIOI30JALIS 30BHILIHIX CTiH BHKIIOYAE
KOH/JICHCAIIIF0 BO/ISIHOT ITapH SIK Ha BHYTPINTHINA MMOBEPXHI CTiH, TaK 1 IO BChOMY IIEpepi3y.

[Ipu npoekryBaHHi  OararomapoBoi  Oropo/UKYBJIbHOI  KOHCTpPYKLIi  Tpebda
pO3TalIOBYBaTH 3 BHYTPINIHBOI CTOPOHU KOHCTPYKIII IIapu MarepiajiB, M0 MAOTh OiIbII
BUCOKY TETJIONPOBIHICTb, TETJIOEMHICTD Ta OIIp MAPONPOHUKHEHHIO, a 3 30BHIIIHBOI - MIApH
3 TETUTOI30JIAIIHHIX MaTepialiB.

He pexoMeHayeTbcs 3acTOCOBYBAaTH KOHCTPYKTHMBHI pIIIEHHA 3 IIapaMu i3
TETIOI30/IAIIHHAX MaTepialliB 3 BHYTPIIIHHOTO OOKY KOHCTPYKIIiT Yepe3 MOKJIMBE HaaMipHE
HAKOMHWYYBAaHHS BOJIOTHM B TEIUIOI30JIMHOMY IIapi, IO NMPU3BOAUTH J0 HE3aJ0BUILHOTO
TEIIJIOBOJIOTICTHOTO CTaHY KOHCTPYKIII ¥ MPUMIIIEHHS B LUJIOMY, a TaKOX 10 3HUKEHHS
HAIIIHOCTI TETUIOBO1 000JIOHKH OYIUHKY.

[Tin gac mpoekTyBaHHS OyJIUHKIB TpeOa mepen0adyuTH 3aXUCT BHYTPIIIHIX TOBEPXOHb
CTIH BiJ BIUIMBY BOJOT'M, 3OBHIIIHIX - BiJ] aTMOC(EpHUX OMNaAiB 3 BHUKOPHUCTAHHIM
OTIOPSAIKYBAJIBHO - 3aXHUCHUX IIAPiB MOKPUTTS (OOJUIFOBAHHS, IMTyKaTypKa, papOyBaHHS).

30BHIIIHI CTIHOBI KOHCTPYKIIii, 110 KOHTAKTYIOTh 3 IPYHTOM, Y OyAMHKax Oe3 miaBaiy
HEOOXITHO yTeIToBaTH Ha TMOuHy 0,5 M HUXKYE MOBEPXHI IPYHTY, y OyAMHKAX 3 ITiIBAJIOM -
Ha rbuHy 1,0 M HIKYE TTOBEPXHI IPYHTY.

[TokpameHHsT TEIIO3aXUCHUX  BJIACTUBOCTEH  OTOPO/DKYBAIBbHUX  KOHCTPYKIIIH
OyIiBeNb JOCATA€ThCSA BHUKOPHUCTAHHIM CYYacHUX TEIUIOI3OJIAIIMHUX MarepiaiiB, 10
BJIACTUBOCTEH SIKMX BUCYBAIOTh TaKi BUMOTH:

- HU3bKa TEIJIONPOBITHICTD;

- 130TPOIHICTh BIACTHBOCTEN y BCIX HANpsAMax;

- CTIKICTh JO0 KOJIMBaHb TEMIEpaTyp HAaBKOJMIIHBOTO CEpelOBUINA MpH
eKCIuTyaTarlii;

- BUCOKHI PiBEHb MOKA3HUKIB MOXKEXKHOI Oe3MeKu;

- JIOCTaTHS KOHCTPYKTHUBHA MIIIHICTh;

- BOJIOTO - Ta MAPOCTIHKICTh 10 aTMOC(HEPHUX BIUIMBIB.

Jns 3a0e3nedeHHs HaMKpalMx eKCIUTyaTallifHUX XapaKTepUCTHK OaraTomapoBUX
30BHIIIHIX CTiH MIApH 3 PiI3HUX OYIIBETLHUX MaTepialliB MOBUHHI PO3MIIIYBATHCh B HUX TaK,
11100 TEIUIONPOBIIHICTh 3MEHIIYBAIACh B HANPSAMKY BiJl TETJIOBOT MOBEPXHI OrOPOKYBaIHHOT
KOHCTPYKIIIi 710 11 X0JI0IHOT CTOPOHHM, a MAPOTPOHUKHICTH - 301IBIITYBaIaCh.
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YK 699.86
10.0O. SkymeB
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

BUKOPUCTAHHSA CEH/IBIY -ITAHEJIEH ¥ BYJIIBHUAIITBI TIPOMHUCJIOBUX
BYIBEJIb

Yu.O. Yakushev
USE OF SANDWICH PANELS IN THE CONSTRUCTION OF INDUSTRIAL
BUILDINGS

PerynspHe nopoxyaHHsS €HEPrOHOCIIB CIPUYMHUIIO MUTAHHS 70 €Heproe)eKTUBHOCTI
npomuciioBux 00’ekTiB. [Topsa 13 UM criopyKeHHs OyaiBelb MPOMHUCIOBOTO MPU3HAYCHHS
BUMAara€e 3acTOCyBaHHS €(QEKTUBHUX CTIHOBUX 3allOBHIOBAYiB, [0 MNPHUIIBUAIIYBAIH O
TepMiHA OyHIBHHUIITBA Ta 3a0e3leuyBajid HaAiWHy Teruioizofsmiro. CamMe TOMY MpOTITroM
OCTaHHBOT'O Yacy Bce OLIBIIOT MOMyNIIPHOCTI HaO0yBatoTh ceHaBiu-naneni( Puc.1).

TonkomHcTOBa CTATH
JaxucHe TORPATTA

3amok

Vrenmopau
TonkonueToBa cTaub

Pucynox 1. CTpykTypa ceHaBiu-niaHenei

BurotoBneni B 3aBOACHKMX yMOBaxX CEHABIY-TIAHEN CHOPHUSIOTH 3MEHIICHHIO
TPUBAJIOCTI OYyAiBENbHO-MOHTAXXHUX POOIT Ta 3HIKEHHIO KUIBKOCTI «MOKpPHUX MPOIECiB» Ha
OyniBelbHOMY MaiaHYuKy. HailOo1IbII MOIMPEHUMH YTETUTIOBAYaMH €

. MiHepasibHa BaTa (0a3a1bTOBE BOJIOKHO);
. ninonoyypertad [1ITY;

. HiHOMOJIICTUPOT,

. MOJTI130111aHypaT;

. CKJIOBOJIOKHO.

[Ipu BHOOpI TEIIIOIZOIAIIHHOTO MaTepiary HEOOXiIHO BpaxoBYBaTH HE JIHUIIE
BOJIOTICTh HaBKOJMIITHBOTO CEPEIOBUINA, a i CTYIiHb BOTHECTIUKOCTI. Tak, BUpoOU Ha OCHOBI
MiHEpaJIbHOI BaTH BTPAYalOTh CBOI TEIUIO3aXKMCHI BJIACTUBOCTI TP HE3HAYHOMY 3BOJIOKEHHI,
OJTHAK MAlOTh BIJHOCHO BHCOKI IIOKAa3HUKM BOTHECTiiKkocTi. Bupobu Ha OCHOBI
MIHOMOJIICTHPOITY, HaBIAKH, XapaKTEPHU3YIOThCA HU3BKUM DPIBHEM BOTHECTIHKOCTI aje MpH
[LOMY Kpaiie 30epiratoTh TEIUI03aXUCHI BIACTUBOCTI P MOTPAIUISHHI BOJIOTH.

[Ipodini OyBaroTh HBOX THUIIB: CTIHOBI Ta TOKpiBenabHI. CTIHOBI CEHABIY-TIAHENI 3a
TUIIOM 30BHIITHBOTO MPO(dLUTI0 MOMINSIOTHECSA Ha TNIAJKI, TPOCTi MpodiiboBaHi i JEeKOPATUBHI
npodinpoBaHi (caniauurosi). [lokpiBenbHI CeHABIY-TTAaHEMT MOXKYTh OyTH TTPO(iTLOBAaHUMH 3
000x O0KiB 200 TIJIbKH 13 30BHILIHBOI CTOPOHH.

TakuM 4YMHOM, BHKOPHUCTaHHS TaKMX TaHedeld 3ale3rmedye  IMiIBHUIICHHS
€HeproeeKTUBHOCTI  NMPOMHUCIOBUX  OyAiBeNb MOpSAA 13 CKOPOYCHHSAM  TEPMiHIB
OyIIBHHUIITBA, 110 TO3UTUBHO BIUIMBAE HA TEPMIHU OKYITHOCTI.
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OCOBJIMBOCTI APMYBAHHS CTUKY KOJIOHHU 3 BAJIKOIO ITPU 11
CEMCMIYHUX HABAHTAKEHD

N.B. Yaskevych, ML.1. Hud, senior lec., H.M. Kramar, Ph.D., Assoc. Prof.
FEATURES OF REINFORCEMENT OF JOINT OF A COLUMN WITH A BEAM
UNDER THE ACTION OF SEISMIC LOADS

Crtuk OaJku 3 KOJOHOK € OJHI€I0 3 HAHOUIbIl KPUTHUYHUX YAaCTUH KOHCTPYKILIi B
3a1i300€TOHHOMY KapKaci, sika Bifirpae BaXJIWBY POJIb y CEHCMIYHIA CTIMKOCTI MOHOJIITHO-
KapkacHUX OyniBesnb. Koau cTuk Oanku 3 KOJIOHOIO, 110 MPOTUCTOITh 3STHHAJILHOMY MOMEHTY,
MIITAETHCS OOKOBUM 3YCHIUISM, TO 3POCTa€ IMOBIPHICTh HOTO pyWHYBaHHS IUIIXOM 3pi3y
Yyepe3 3Ha4YHI JOTUYHI HANpY)KEHHS, SIKi 3'ABISIOTHCS BHACHIZIOK NMPOTHIICKHUX 32 3HAKOM
MoMeHTIB. Lleli Tun pyiiHyBaHHSI € HECTIPUATIMBHUM, OCKUIBKH BIH Ma€ HeOakaH1 HACIIJIKH
JUIs CeHCMIYHUX XapaKTEePUCTHK MOHOJITHO-KapKacHUX Oy/iBenb, 0COOIUBO MPH HASBHOCTI
3HAYHUX OMOPHUX MOMEHTIB.

3ami300eTOHHI CTHKHM OalKu 3 KOJIOHOI, 0COOJHMBO 0€3 MONEpeyHOro apMyBaHHS
3'€IHaHHS, PYHHYIOTBCS 3a KPHUXKHM MEXaHI3MOM pyHHYBaHHS, KOJHM 1HTEHCHUBHI
HaNpy>KeHHs 30cepeKeHi B o0nacTi 3'eqHaHHs npu Aii 3emierpycy. Ilpuknaa BUKOHaHHS
CEHCMOCTIHKOTO By31a 0€3 10AaTKOBOTO apMyBaHHS 1 3 HUM ITOJJaHO HAa PUCYHKY.
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Pucynok. CTHK MOHOJIITHOT KOJIOHH 3 OAJIKOIO:
a) 0e3 0JaTKOBOTO apMyBaHHs, 0)- 3 101aTKOBUM apMYBaHHSIM.

AHKepyBaHHS apMaTypu 3amo0irae 1ii MpOKOB3yBaHHIO B O€TOHI Mmix dac
HABaHTAKEHHsI KOHCTPYKIIIT 1 TapaHTye CIUIbHY poOOTY OETOHY Ta CTalIi.

SIkmo Ha mpsAMill AUISHII KOHCTPYKTMBHO HE MOXKHA 3a0€3MEUUTH JOBKUHY 30HHU
aHKepyBaHHS [y, TO cTepkeHb BinruHaroth Ha 90° 1o my3i Koma pagiycoMm He MeHIIe sk 5d.
JloBxkrHa TpsAMOi AUISHKE Mae Oyru He MeHme sk 0,50, a Ha BIIICHYTIH AUTSHI
BCTAHOBJIIOIOTH JTOJJATKOBY MOTIEPEUHY apMaTypy, sSKa NePEIIKOIKAE POSTUHAHHIO CTEPXKHSL.
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CEKIISA: CYYACHI TEXHOJIOT'TI HA TPAHCIIOPTI

YK 656.025.4

M.B. babiii, kana. Texd. Hayk; H.M. bicoBebkuii; C.C. banaubkui
TepHOMINbCHKHIA HAITIOHATILHUH TeXHIYHUM yHiIBepcHuTeT imMeHi IBana Ilymros, Ykpaina

AHAJII3 TPOBJIEMATUKM ITPU B3AEMO/IIi BUIIB TPAHCIIOPTY

M. Babii, Ph.D.; N. Bisovskyi; S. Balatskyi
ANALYSIS OF PROBLEMS IN THE INTERACTION OF TYPES OF TRANSPORT

TpancnopTHa cucTemMa KpaiHu Biirpae HaJ3BUYAHO BAXIJIMBY POJb B EKOHOMIYHOMY
3pocTaHHi Oyap-sKoi JepxaBH. TpaHCHOPTYBaHHS ToBapy i3 cdepu BUPOOHHUITBA 10
KOHKPETHOTO CIHOXXHMBada MO)KHA BB@KAaTH IPOJOBKEHHAM TEXHOJIOTIYHOTO IPOIECY.
[MuToma vacTka Tpancnopty ckiuagae 10 20 % Bcix BUpoOHHUMX (HoHIB Ta B Mexkax 10% Bix
KaIiTaTbHUX BKJIAJICHb.

Jns ehekTuBHOrO (PYyHKIIOHYBAHHS €IMHOI TPAHCIIOPTHOI CHCTEMH HAIIOi JEp)KaBU
HEOOXI1THOIO YMOBOIO € 3a0€3MEeUeHHsI paIlioHATBHOI B3a€MOIIi PiI3HUX BHUIIB TPAHCIOPTY. 3a
cratucTHuHUMH aanumMu Jlepxkcraty B mepion 2014-2018 pokiB moxxkemo OauuTtu oOcCsTH
BAHTAXHUX II€PEBE3€CHb, pUC. 1.

_ ' - 3a  mpeacTaBIEHOIO
14000000 o - TiCTOTPaMOI0 YiTKO BHJIHO,

12000000+~ ] 110 HaI/I61?II>H_Ia IMUTOMA
e R Miopcsiai yacTKa BCiX  TE€pEeBE3€Hb
a ¥ PiuKosmit npunajgae Ha aBTOMOOLIBHUI
800000,0 - o o s
: W Asiauifinuii TPAHCIIOPT, SKUW € HAUOLTBII
600000,0
000, B TpybonpoeigHuii FquKI/IM, ajie OAHUM 3
400000, . y B 3a0i3HU4YHMIA Haﬁ,I[OpO}I(‘IHX BHU/I1B
2000000 1 ™ - : .
| .. e : o~ - ABTOMODINEHKIA TpaHCHOPTY. I[pyre MICHE 32
00 KT a o v -/ o0csaramu MEpEBE3CHD
2014 5015 —f 3aiimae 3aJTi3HUYHUT
2018 TPaHCIIOPT, nani nune
Pucynok | — OBcsru BaHTAKHHX TiepeBeserb y 2014-  TPYOONPOBiTHMIA 1 T.1.
2018 pokax 3a BHAAMHU TPAHCIIOPTY YkpaiHa, 1m0 Mae
3HAYHUI TPaHCIIOPTHUM

[IOTEHIAJI 32 BCIMa BUIAMHU

TPAaHCIOPTY, 3 HAJITO BEIMKOIO MUTOMOIO Barol0 BUKOPHUCTOBYE aBTOMOOIIBHI IepeBE3EHHS,
TOMY TOBapu [yl CIOXHBaya JOOJAlOTh y CBOIM BapTocTi. Jlis 31emeBiIeHHs BapTOCTI
JIOCTaBKM TOBapy IMOTPIOHO pamioHaJbHO MOETHYBAaTH Pi3HI BuAM TpaHcropty. IIpobmema
SKICHOT B3a€MOJIIi BHJIIB TPAHCIOPTY Uil YKpaAiHU € e JIOCUTh TOCTPOoro. BiamoBimHO 10
Jlep>kaBHOT TMporpaMH PO3BUTKY TPAHCIOPTHOI CHUCTEMH YKpaiHH BiIHOCATHCS TNHUTAHHS
PO3BUTKY Ta MOXJIMBOCTI 3aBaHTaK€HHS TaKHUX BUIIB TPAHCIOPTY SIK MOPCHKOI'O, pIYKOBOTO
tomro. /711 BUKOPUCTAHHS MOBHOTO MOTEHIIaTy BKa3aHUX BHUJIIB TPAHCHOPTY MOTPiOHO, mepI
3a BCe, TEXHIUYHE TIEPEOCHAIEHHS BIAMOBIIHUX Tally3el, 3aCTOCYBAaHHS HOBITHIX TEXHOJIOTIH
B JIOTICTUIIl TPAHCIOPTHUX IMPOIECIB Ta BHUKOPUCTAHHS KBalli()iKOBAHOTO TPYAOBOTO
MOTEHITIATY JUTsl OOCITyrOBYBaHHS IIMX MTPOIIECIB.

JlitrepaTypa.

1. ba6iit M.B. IIpobGreMu TpaHCTIOPTHOI JIOTICTUKH B arpapHOMY CEKTOpi YKpaiHu /
ba6iiit M.B. // Bicauk XHTYCI. Bunyck 184 “TexHiuyHWii cepBic MamuH JUIs
pociuaHMIITBA”, Xapkis, 2017. C.130-135.
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YAK663.17
M.I'. JIeBkOoBHY, KaH/. TEXH. HAYK, 10L., P.B.bomamyk, 5I./1. {yTka
'TepHOMiNBCHKMIA HAITIOHANBHUI TeXHIYHMIT YHiBepcuTeT iMeHi Isana ITymros, Ykpaina

IHPUYUHU 3SHUKEHHA EOEKTUBHOCTI I'AJIBMIBHUX CUCTEM

M.G. Levkovych, Ph.D., Assoc., R.V. Bomashchuk, Y.D. Dutka
REASONS FOR DECREASING THE EFFICIENCY OF BRAKE SYSTEMS

laiibMiBHI BJIACTHBOCTI € OJHUMH 3 HAWBAKIIWBININX EKCILTyaTaIlIMHUX BJIACTUBOCTEH, SKi
BU3HAYAIOTh AKTUBHY O€3MEeKy aBTOMOOITIB, II0 B CYYaCHHX yMOBax 3OiJbIICHHA IIBUAKOCTI i
IHTEHCUBHOCTI PyXy Ma€ MepUIopsIHe 3HAYCHHS.

Sk BimOMO, MTOETHAHHS BIACTUBOCTEH TalbMyBaHHS, K 3a0€3MeUyl0Th HEOOXiAHI TapamMeTpu
MPOIIECY TaTbMyBaHHS aBTOMOOLUIS, HA3UBAETHCSA €(DEKTUBHICTIO TadbMIBHUX cucTeMu. Ll koHIenist
BKJIIOYa€ B ceOe /1Bi HABa)KJIMBILIl BIACTUBOCTi: €()EKTUBHICTD raJIbMyBaHH 1 CTIMKICTH aBTOMOOIIS
IpH TaJbMyBaHHS.

EdexTuBHICT, TadbMiBHHX pOOIT TaKOXX BIUIMBAE HA OCHOBHI TEXHIYHI Ta eKCIUTyaTarliifHi
XapaKTEepUCTUKUA aBTOMOOINIS - TPONYKTHUBHICTb, OCKUIBKM 3HAYHOIO MIpOI0 BHU3HAYAETHCS HOTO
MIBUIKICTIO. BHCOKa MBUAKICTE MOXKE OyTH NHOCATHYTA TUTBKH 3 BUCOKOIO MPOAYKTHBHICTIO 1 HaIHHI
rajgbpMa.

B xoni ekcroryarariii aBTOMOOINS MiJ BIDIMBOM BEIHKOI KUTBKOCTI (DaKTOpU 3MiHIOOTH
TEXHIYHUH CTaH rajJbMiBHOI CUCTEMH.

dakTopH, IO BINIMBAIOTh HAa 3MiHY TEXHIYHOTO CTaHy, MOKHA PO3IUINTH Ha MBI TPYIIH:
KOHCTPYKTHBHI 1 BUpOOHHMYI (PaKTOpH, IO BH3HAYAIOTH IOYATKOBY SKICTh TalbMIBHHUX CHCTEM, i
eKCIUTyaTalliiHi pakTopu, 10 BU3HAYAIOTH 3MiHY TEXHIYHOT'O CTaHy IPH eKCILTyaTaLii.

Jlo meprmoi rpyny BXOAATH: BHOIp CXEMaTHYHI Ta TU3alHEPCHKI pIlIeHHsS, BUOIp MaTepiaiis,
TEXHOJIOT1sI BATOTOBJICHHSI, IKICTh BUPOOHHUIITBA, 301pKa TOIIIO.

Jpyra rpymna BKJIIOYae omepauiiHi (akTopu, SKi MOXYTb OyTH sIK CyO'€KTHBHUMH, TaK i
o0'ektBHUMHU. Cy0'eKTHBHI (DakTOpW TOB'I3aHI 3 BIUIMBOM OOCIYTrOBYIOWOTO TepcoHany. Jlo HHX
BIIHOCATHCS: BHOIp TPaBUIBLHUX TalbMIBHUX pEXHUMIB poOOTH, iX WIATPUMAHHA 1 pPEMOHT;
KBaJiQikauii CympoBOKYIOUMX Ta SIKOCTI HOro poOoTH.

OO'exTBHI (paKTOpH BKIIOYAIOTH: TalbMIBHI YMOBH, BKIIOYAIOYHM PpO3MIp 1 YaCTOTY
HOBTOPEHHSI pOOOYMX HABAHTAKCHb, TEMIEPATYPHUX PEKUMIB, BIUIUBY Ha HaBKOJIMIIHE CEPEIOBHIIE
TOIIIO.

3MiHM TEXHIYHOI'O CTaHy TajJbMIBHHX CHCTEM MpPU3BOMAATH IO TOTIPIICHHS €(QEeKTHBHOCTI
rajJbMyBaHHS aBTOMOOLISA, KITBKOCTI BCTAHOBJICHOTO YIOBUIHPHEHHS, Yacy TalbMIBHHX CHCTEM 1
KOPHIOPY PYXY.

[IpoBoasum mOCHiAKEHHS BIUIMBY €KCIUTyaTalliiHUX (akTOpiB Ha 3HIKEHHSA €(EKTHBHOCTI
rajgpM, BUSIBIICHO, 10 301JbIICHHS 3a30py MK KOJOAKAMH 1 TrajJbMiBHUM OapabaHOM mif yac poOoTu
aBTOMOOIJI TIPU3BOAUTH IO 30UTBIMICHHS TaJbMIBHOTO NMUISIXY 1 CIPHUSE 3HIKCHHIO MaKCHMAaJIbHOTO
YIOBITbHEHHS aBTOMOO1IIA.

Taxk, 3MiHa 3a30piB MiXk HakiIanamu i bapadanom Bin 0,1 1o 1,0 MM IPU3BOIUTH 10 3HUKCHHS
TajabMIBHOI CHIH B 1,5 paswu, a yrmoBiIbHEHHS - B 2 pa3u. [Ipu 11poMy dac raixbpM 301IBIIYETHCS Ha 11BA,
a TaTbMIBHUH X - B 1,5 pasm.

Takox BiJOMO, IO Yac BiACTaBaHHS TJIBbMIBHOI CHCTEMH 3aJISKUTh BiZl PO3MIipiB 3a30piB i
MIBUIKOCTI PyXy Ienmaii, a Jac 30UThIICHHS TajdbMIBHOI CHJIM Ha KOJeci 3HAYHOIO MIpOI0 - Bif
panmianbHOI Aedopmaliii rasMiBHOTO OapabaHa.

Kpim Toro, wac rajapbMiBHOTO TiIpaBIi4HOTO MPHUBOLY 3OLIBIIYETHCS 33 JOMNOMOTOIO
posrepMeTH3anii MpUBOLY, 3aCMiU€HHS KJamlaHiB i TalbMiBHUX TpyO, HaOpsSKy T'yMOBHX MaHXET
TOIIIO.

B xoxi excrmyaTanii aBToM0oO1IA 31 301BIIEHHAM HOro HpoOITry CIOCTepira€ThCsl 3HHKEHHS
KoedillieHTa TepTs TAIbMIBHUX KOJOJIOK 32 PaXyHOK IMPOKOBTYBaHHSI PiIWH, Macia, BOJIU 1 BBEJCHHS
3HOCY TPOIYKITii.
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3MamieHHs] TadbMIBHHX KOJIOJOK TSTHE 3a CO0OI0 3HIDKEHHA CHJIM TalbMyBaHHS 1
VIOBUIbHEHHS, & 3HAYHTH, 301IBIICHHS TAJIbMIBHOTO IIUIAXY B 4...5 pa3w.

Macno Ha OBepXHi MiIKIAIOK € HACTIIKOM 3HOCY MOPIITHEBUX MAHKET KOJNICHUX IHITIHJIPIB,
HaJMIpPHOTO THUCKY MAacTHJIa B 3aJJHhOMY MOCTY i HEBIAMOBITHOCTI B'A3KOCTI, (JaKTUYHO HAHECEHOI Ha
TOM, 110 BKa3aHUI B IHCTPYKIIIT 1O eKCILTyaTallii aBTOMOOLITIB.

AHali3 TUMOBUX HECTPABHOCTEH TaJIbMiBHHX CHCTEM aBTOMOOINIB MOKa3ye, 10 OUTBIIICTh 3
HUX 4Yepe3 HecTpaBHI rajabMiBHI MexaHi3mu. [lpm mpomy iX mosiBa B OCHOBHOMY OOYMOBJICHA
HACTYITHUMH MPUYUHAMH:

- BEJIMKI 3a30pH B TAJILMIBHUX MEXaHi3Max;

- 3HOIICHHS TaIbMIBHUX KOJIOOK;

- 3MIHM TEXHIYHOTO CTaHy JAeTajieil (3MalleHHS i KOKCYBaHHS TaJbMIBHHX KOJIOJOK, 3HOC
MaHKETH, CTApiHHS TAIbMIBHHX [IUIAHTIB TOIIO).

Crnin 3a3Ha4MTH, NI0 HEPIBHOMIPHICTh TallbMIBHHX 3yCHJIb Ha KojiecaX OJHi€l oci B
aBTOMOOLUIIB € Pi3Hi, K 31 3HAYHUM MpPOOIroM 3 MOYaTKy eKCIUTyaTamii, TaKk i B HOBUX aBTOMOOUIAX

(puc. 1).

100 V IesKux BHIAJIKaX

I III peryiroBaHHsA By3JIa MOXKE

BITHOBUTH HEoOXimHYy

e()eKTUBHICTh TAILMyBaHHS.

B IHIIAX BUIMAAKAX

KOpDUTYBaHHSA HE  MaroTh

HaJIGKHOTO eQeKTy. AHami3

MOKa3ye, 10 OCHOBHI

MPUYHHA 3HIKEHHS

e()EeKTUBHOCTI  TaJbMiBHUX

ITpoGir aBTOMOOLIA 3 MOYATKY eKCIUIyaTallii, THCSIl KM cucrem aBTOMOOLIIB €

10 m20 M30 =40 M5S0 M60 W70 W80 WSO W100 m110 HeplB}'IOMIPHHﬁ pO3IOILT

Pucynok 1. KinbKicTh HecHpaBHHX aBTOMOGIIIB yepes TAIBMIBHUX ~ MOMCHTIB ~ Ha

HEpiBHOMIpHE rajibMiBHE 3ycHiuis (Y BiJICOTKAX BiJ KUTbKOCTI KoJICCax OJHIEL OC1 MOB A3aHI

TIPOTECTOBAHMX) 3 pOOOTOIO rasbM.

Ili npuuuHU MOXYTh

OyTH BUPpIIICH] NUISIXOM CBOEYACHOTO BUISIBIICHHS Ta YCYHEHHS HECIPABHOCTEH, IO B CBOIO Yepry

BHMarae BUUepnHoi iHdopmanii npo TexHiyHMU cTaH raasMiBHOTO cuctemu. Lo iHdopmatiro MoxHa
OTPHUMATH IIiJ] Yac AiarHOCTUKHU TaIbMiBHUX CHCTEM aBTOMOOLIS.
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KPUTEPII BUBOPY TEXHOJJOI'TYHUX METO/JIB NIIBULITEHHA
3HOCOCTIMKOCTI AETAJIEH ABTOMOBIJIIB

A.B. Gupka, Ph.D., D.V. Kozak, O.M. Kopcha.
SELECTION CRITERIA FOR TECHNOLOGICAL METHODS FOR RISE WEAR
RESISTANCE OF THE CARS PARTS

B cydacHuMx MammHax 1 MexXaHi3Max BHKOPUCTOBYIOTbCS pi3HI IO KOHCTPYKIIT
TEXHOJIOT1I BHUTOTOBJIEHHS 1 NPHU3HAYEHHIO €JIEMEHTH, 3HOCOCTIHKICTh SKHX BH3HAYa€
TpUOOJIOTIUHY HaIIHHICTh BakKOHaBaHTaxeHuX nap tepts (BIIT) B T.4. 1 maJIMBHUX CHCTEM.
He nuBnsauchk Ha pi3HOMaAHITHICTh KOCTPYKTUBHHUX (PopM 1 (QYHKIIIOHATIBHUX OCOOIMBOCTEH
BIIT, coiabHUMHU SIBISIOTBCS BHUMOTHM CTaOUIBHOCTI CHII TepTs, 30€peXeHHS PpO3MIpHUX
napameTpiB (MiHIMaJgbHE 3HOITYBaHHS), ONTHMAJIbHI XapaKTEPUCTHKH MOBEPXHEBUX IIapiB.
Herani By3niB BIIT mnpamoioTe B yMoBax [ii BHCOKMX JMHAMIYHUX HaBaHTaXCHb,
PEBEPCUBHOIO XapaKTepy pyXy, BHCOKHUX TemIepaTyp, aOpa3uBHOro cepenoBuimia. JlaHi
YMOBH pOOOTH CTaBISATH OCOONWBI BUMOTH 1O TEXHOJOTIYHHUX TIPOIECIB BUTOTOBIICHHS
JeTanei, MaTepiaiiB 1 TEXHIYHUX BUMOT IO MapaMeTpax TOYHOCTI 1 AKOCTi. AHaii3 poOodnx
MOBEPXOHb Map TEPTs BHSIBHB HACTYNHI BUAM 3HOCY: a0pa3uBHUN, MEXaHOXIMIYHHH,
KOpPO3IHMMA, 10 JO3BOJIMJIO HaM 3alpoIlOHYBaTH BIJAMOBIHI  BHUCOKOIMPOIYKTHUBHI
TEXHOJIOTIYHI METOMH MiABUIIEHHS HAAIMHOCTI 1 JoBrosiuHocti neraixeit BIIT.

TexHOoMOTIuHI METOIW BKJIIOYAIOTh: METOAM 3MIIHIOIOUYOT TEXHOJIOTI (301IbIICHHS
TBEPJOCTI, 3MiHA XIMIYHOTO 1 ()a30BOT0 CKJIaqy MOBEPXHEBUX IIAPiB), MIPUMIHEHHS Cy4acCHUX
TEXHOJIOTIYHUX MpPOLECIiB JUIsi 3a0e3Me4YeHHs BUMOI MO0 TOYHOCTI BHUTOTOBJICHHS 3
BIZITIOBITHOIO IIOPCTKICTIO POOOYMX MOBEPXOHb. TEXHOJOriuHI MeToau 3a0e3neuyloTh
peryJroBaHHs MPOIECIB aKTUBAIIIT 1 MacuBarlii 3 oaepkaHHsIM BTOpUHHUX CTpyKTyp (BC) 13
3aJaHMMH  XapaKTepUCTUKAMU TIOBEPXHEBOi MIMHOCTI. OOrpyHTOBaHEe NpPUMiHEHHS
TEXHOJIOTIYHMX METOJIB JO3BOJISE IMABUIIMTH aHTU(DPUKIIINAHICTE 1 3HOCOCTIMKICTB,
HONIEPETUTH CXOIUTIOBAHHS, a0pa3uWBHE 3HOILIYBAaHHS, MIIBUIIUTH 3HOCOCTIHKICTH IpH
HOPMaJIbHOMY TEpTi, @ TAKOXK KepyBaTH MpollecaMy MPUIPALIOBAHHS JAeTaieil By3JiB TepPTs
BIIT. /lns BuOOpY ONTHUMAIbHHX TEXHOJOTIYHMX METOMAIB Uil KOHKPETHUX Tap TepTs
MIPOBEICHO KOMIUIEKC JOCTIHKEHb MEXaHOXIMIYHHX MPOIIECIB B 30H1 (DPUKIIIITHOTO KOHTAKTY,
B T.4. crenudikd yTBOpeHHsA, TpaHchopmanii Ta pyiHyBanHs BC. Jlocmigni B3ipii
BUTOTOBJSTUCH 13 cTam [IIX15 3 HACTYmHUMH METOJaMHu 3MIITHIOK0YOi TEXHOJIOT1i: 00poOKa
ITIMOOKMM  XOJIOJIOM, XIMIYHE TpaBJIEHHsS, XPOMYBAaHHs, KOMIUIEKCHA XIMIKO-TepMidHa
00poOKa, KOHJEHcallisl 3 10HHUM OomOapyBaHHSM, Ja3zepHe 3wmirnHioBaHHA. [llopcTkicTh
pobouMX MmoBepxoHb goBogwiacs 10 fa = 0,32MkM. 3 mo3uliil CTPYKTYypHO-CHEPTeTUUHOI
TEOpii TEepPTSA Ta 3HOUIYBAaHHS TMPOBEICHO KOMIUIEKC OCHIKEHb MOBEPXHEBOI MIIHOCTI,
CTPYKTYPHOI MpPHCTOCOBYBAHOCTI MarepiajiliB, MexaHi3miB pyiHyBanHs BC. B skocri
KpUTepiiB ~ BHOOpPY  ONTHUMAJIbHMX  TEXHOJOTIYHUX  METOAIB B  JaHid  poOOTi
BUKOPUCTOBYBAJIUCH: KOHTPOJIOIOYI MapaMeTpH - MOMEHT TepTs, TeMIleparypa, BEJIWYHHA
3HOCY, KOHTAKTHHH €JICKTPOOTIip MOBEPXHEBUX IIapiB; PO3PaXyHKOBI MapaMeTpu -Koe]iIlieHT
TEpTs, MUTOMa POOOTa pPyHHYBaHHS, €HEProeMKIiCTh cucteMu TepTa. g imenTudikarii
JAHUX MOKA3HUKIB MPOBEICHO TOCIIHPKEHHS CTPYKTYpU MOBEPXOHb TEPTS, SIKI MPALIOBAIN B
PEKUMI HOPMAJIBHOTO TEPTS Ta 3HOIIYBAHHS.

Ha ocHOBI ofiepskaHuX TaHUX po3poOJIeH] cxeMa yIpaBiIiHHS MOBEPXHEBOI MIITHICTIO
Ta MPaKTHUYHI peKOMEH A1 110 MiJBUIIEeHHIO Tprubooridnoi HaaiitHocTi BIIT.
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EJEKTPUYHI KPUTEPIi OIIHKHA TPUBOJOTTYHOI HAJIIHHOCTI
BAJKKOHABAHTAKEHUX ITAP TEPTSA ABTOMOBLJIIB

A.B. Gupka, Ph.D., I.R. Pidkaminnyu, A.V. Prumasyuk.
ELECTRIC OF RELIABILITY EVALUATION CRITERIA OF TRIBOLOGICAL HEAVY
DUTY PAIR FRICTION CAR

3 MO3ULIN CTPYKTYPHO-€HEPreTUYHOI Teopii TepTsS Ta 3HOLIYBAHHS 3alpPONOHOBAaHI
KOMIUJIEKCHI €JIEKTPUYHI KPUTEPii OIIHKMA IMOBEPXHEBOI MIIIHOCTI MaTepiaiiB MpU TEPTi Ta
3HOIIYBaHHI BAaXXKO HAaBaHTAKEHUX TMap Teprs aBToMoOuTiB. IlpuBenena wmeroauka
imeHTUdikamii TpUOOTEXHIYHUX, CTPYKTYPHO-CHEPTreTUYHUX Ta EJICKTPUYHHX IapameTpiB
map TepTsA AN OJepkKaHHA 00 €KTHBHOI iH(opMmauii mpo mporecu B 30HI (PUKLIHHOTO
KOHTaKTy. CTayo MOXJIMBHUM, 3aBISKU 3TyUYECHHIO IO BUPIMICHHS JaHUX MPOOJIEM OCTaHHIX
JOCSATHEHb (PI3UKM  TBEpIOro Tila, MexaHikd, (i3udHoi XiMii, MaTepialo3HaBCTBa,
TEPMOJMHAMIKU BIAKPUTUX CHCTEM, TPMOOTEXHIKH Ta iHIIMX. BpaxoByrouu, mo 6inbmie 80%
BiZIMOB B POOOTI MalIMH BiOYBA€TbCs Yepe3 IHTEHCUBHE 3HOLIYBAaHHS pOOOYMX MOBEPXOHb
JeTajell y By3Jax TepTs, 0COOIMBa yBara MpHIUISIETHCS KOMILUIEKCHOMY BUBYEHHIO MTPOIIECIB
TEpTS Ta 3HOLIYBaHHS, $Ki BIOITPalOTh OCHOBHY pOJb B 3a0e3MeueHHI HOPMaIbHOI
eKCIuTyaTallii map TepTs 13 3aJaHUMH IMapaMeTpaMd HaJiHHOCTI Ta JOBTOBIYHOCTI B T.H.
ABTOMOO1LITIB.

Ha cygacHomy eTami po3BUTKY HAyKH TPUOOTEXHIKH MOTPIOHUH SIKICHO HOBUH PIBEHB
3HaHb PO MPOLECH, SIKI IPOTIKAIOTh B 30HI (PPUKIIIHHOTO KOHTAKTY, 3’ IBUJIACh HEOOX1AHICTh
B po3po0Ili HOBUX MaTrepiajiB 1 KOHCTPYKIIiH, e(eKTUBHUX 3aC001B BITHOBJICHHS 3HOIICHHUX
MIOBEPXOHb JETalel, 3JaTHUX 3aJ0BOJBHITH IIUPOKUI iama3oH BHMOT JO BY3JIB TepTs
MalmuH Ta MexaHi3MmiB. CTaJo OYEBHUIHUM, IO TUIBKH 3 PO3BUTKOM (yHIaMEHTAIBHUX 1
NPUKIAJAHUX JOCTIDKeHb B Taiy3l TepTs, MAllleHHS Ta 3HOIIYBAHHS MOJJIMBE BUPIIICHHS
npoOJeMy TMIiABUIIEHHS HAAIMHOCTI 1 JOBTOBIYHOCTI MAIllMH, E€KOHOMIl MaTepialbHUX
pecypciB. Ctano HeoOXiJHUM oJiepKaHHS 00’ €eKTUBHOI iH(opMaIlii mpo mporecu B 30HI map
TEpTs1 aBTOMOO1JTIB.

[Ipu BuUKOpHCTaHHI OUTBIIOCTI ICHYIOUMX MAIIUH TEPTs,, METOJIB BHUMIPIOBAHHS 1
KOHTPOJIIO TPUOOTEXHIYHUX, CTPYKTYPHO-€HEPTETHUUHUX IapaMeTpiB (iKCYEThCS KIHIICBUH
pe3ysbTaT i He PO3KPUBAIOTHCS MIPUUUHHI 3B’ SI3KH, SIKI 3yMOBWJIM KOHKPETHI 3HAYCHHS JaHUX
napameTpiB, BIACYTHIM 3B’S30K 13 (Pi3MKOIO mporecy TepTs Ta 3HomryBaHHA. OmgHUM 13
OCHOBHHMX HENOJIIKIB TpPaJUIiHHUX METOAMK SIBISETHCS 3HAYHA TPHUBAIICTH MPOLECY sKa
noB’si3aHa 13 crenudikor poOdOTH Mmap TepTsS aBTOMOOUIS B PEKHUMI HOPMAJIbHOTO
MEXaHOXIMIYHOTO 3HOIIIYBaHHS.

Ha naHwmii 9ac BHCOKOTO piBHS PO3BUTKY 1 IIMPOKOTO 3aCTOCYBaHHS OCpIKaIH
€JIEKTPUYHI MeToau (BIAMOBIAHI MapaMeTpu) MPH OLIHII TMOKa3HUKIB IMPOLECY TepTsS Ta
sHomyBaHHsA. [IpuBeneHa y3arampHeHa iHGOpPMAIliS MPO MOXKIWBICTH BHUKOPHUCTAHHS 1
TpuOOJIOTriuHy 1HPOPMATUBHICTH MeTOAy KOHTaKkTHOTO enekTpoonopy (KEO) mapu Tepts (R)
SK KIHETHYHOTO METOJy HENEePEepPBHOrO KOHTPOJIO TMPOLECIB TEpTS Ta 3HOIIYBAHHS B
peKuMax MPUIIPALIOBAHHS, HOPMAJIbHOI'O MEXaHOXIMIYHOTO 3HOIIYBAaHHS Ta TMEPEeXiTHHUX
mporieciB. 3TiIHO 3aIPOMOHOBAHOT METOAMKH BUMIPIOIOTHCS HacTymHi mapamerpu KOE (R)
BuxinHe (ctabinpue) 3HaueHHss KEO mpu 3amaHux cUIOBUX MapameTpax HaBaHTakeHHs, AR -
BennuuHa nagiHAs KEO micns yeproBoro 301IIICHHS CHJIOBUX MapaMeTpiB HaBAaHTAXEHHS,
t - yac Buxomy mapu TepTs Ha HoBe crabuibHe 3HaueHHS KEO, AR/Reuux. B miamazoni
ctpyktypHoi mpucrocoByBaHocTi (CII), sxuii XapakTepu3yeTbCs HASBHICTIO BTOPHWHHHUX
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ctpyktyp (BC) 3 onTUMaiibHUMHU BIACTUBOCTSMH, JaHI apamMeTpu CTaOlIbHI 1 ONTUMAJIbHI,
3a MeXaMM JaHOTO [iama3oHy (MpoLecH NpUIpAIIOBaHHS, 00’€MHOI IecTpyKiii) naHi
napamMeTpu MalTh MaKCHUMaJlbHE 3HA4YeHHs 1 HecTaOUIbHI B 4aci. 3HAYCHHsS MapameTpiB
AR/Reux 1 AR 3anmexxaTh BiJ TEepMOAMHAMIYHUX, T€OMETPHUHUX Ta (Pi3UKO-MEXaHIYHUX
BrnactuBoctedt BC. SIk mokaszanm mpoBeneHi MOCHIDKEHHS 1 oJep:kaHi JaHi 3amporoHOBaHI
€JIEKTPUYHI KpHUTEpii € BUCOKOIH()OPMATHBHUMHU IPOCTOPOBO-YACOBUMHU MOKA3HUKAMHU
IpOLIECY TEePTS Ta 3HOUIYBAHHS 1 KIHETHKH CTPYKTYPHOTO CTaHy ITOBEPXOHB TEPTS.

Hns omepkanHs 00 €KTHBHOI iH(OpMarii npo e(eKTUBHICTh YM HeepEeKTHBHICTh
3aIPONIOHOBAHNX TEXHIYHHX DIIlIEHb 110 BiJHOBJICHHIO 3HOUIEHUX ITOBEPXOHb TEPTS JAeTajel
BY3JIIB T€PTS aBTOMOOUIS TOCIIIKEHHS HE0O0X1IHO MPOBOAUTHU B IIUPOKOMY Jiana3oHi 3MiHH
CHJIOBUX TapaMeTpiB HaBaHTAXEHHs (MMMTOME HABaHTAKEHHS P, IIBUAKICTH KOB3aHHA V,
Temreparypa t), mpu iX IJIaBHIM 3MiHI 3 MOXIIUBICTIO PEBEPCHBHOIO XapakTepy pyxy,
MOXJIMBOCTI IMITaIlii pyXy JOCHIDKYBAaHOTO 3pa3ka TO HOBOMY ciiny. Ha icHyroumx
MallgHax TepTs peayizyBaTH JaHi BUMOTH NMPAKTHYHO HEMOXKITUBO.

JlocnmikeHHS TPOBOIMIMCH Ha CIEHIaIbHO CKOHCTPYWOBaHIM MalllWHI TepTd, sKa
JI03BOJISIE  MOJICIOBAaTH OCHOBHI Tapu TEpTS aBTOMOOUIS, IJIABHO 3MIHIOBATH CHJIOBI
napamMeTpu HaBaHT@KEHHS B IMIMPOKHUX Jiama3oHax, BIAPI3HAETHCA MPOCTOTOK KOHCTPYKIII,
HEBEJIMKMMHU TabapUTaMu, 3pYYHICTIO B €KCIUTyaTallii i B CYKYyIHOCTI 3 MeTajorpadiyHuM
aHAJTI30M CTPYKTYpPH MOBEPXOHB TEPTS CKIAJAa€ KOMIUIEKC, IO BOJIOJIE MEBHUM CTYHNEHEM
nockoHanmocTi. TexHiuHI MOXIMBOCTI 1 HaIidHICTH pOOOYMX BY3JIB MAIIUHU TEPTS
MiATBEPHKEHA JIOCBIIOM 1i ekcrutyaTartii (Tad. 1).

Tabu. 1 - TexHiyHa XapaKTepUCTUKA MAIIUHK TEPTS

. Hampsim Posmipu mapu ExcrunyaTariiitai
CwtoBi mapamMeTpy HaBaHTAKECHHS :
pyxy TEPTsI, MM 0COOJIMBOCTI
XapakTte .. <
P,MIla | V,wm/c pairep = Y a 3-15 B fa
3MiHH = g 52 25
5E | 8 2558
o )
[TnaBHMiA 2z |9 b 15-40 &0 EEE
Q= 2D I 2
5 & =2 2 2w
0,1-25 | 0,05-12 z 2 |8 L E&ESE
2 | 100- CR-N-S-
CryminyacTuit = 5 D & 38
©) g 225 SE 5 &
o =

[Ipu3HaueHHsT MalTUHU TEPTS - MMIJBUINCHHS TOYHOCTI BU3HAYCHHS TPUOOTEXHIYHUX
napaMeTpiB MpoIecy MPUIPALNIOBAHHS BIHOBICHHUX TMap TEPTs, CKOPOYCHHS ITUKITY
JTOCITIJDKEHHS, 3a0€3MeUeHHs [IUKIIYHO 3MIHHUX 3Ha4€Hb IMBHUJIKOCTEH KOB3aHHS 1 HAIIPSIMKIB
BiTHOCHOTO PYXY.

Po3po6iieHi KOMIUIEKCHI €IeKTPUYHI KPUTEpil MOXKYTh OyTH BHKOPHCTaHI B SKOCTI
kputepiiB ominku CII marepianiB npu Tepti Ta 3HOIIyBaHHI. Lle 00yMOBIE€HO THM, 1110 BOHH
JIO3BOJISIIOTH OIIIHUTH JWHAMIYHUN CTaH BCi€l TPHOOCHCTEMH, MACIITAOHUX, TEOMETPUIHUX,
JUHAMIYHUX 1 TeIO(i3UYHUX XapaKTepPUCTHUK BYy3/Ia TepTA. 3arporOHOBaHI KpHTepii
JIO3BOJISIFOTH BECTH O€3MEepepBHHUI KOHTPOJb 3a TpOIecaMH TepTs Ta 3HOUIYBAaHHS 3
JOCTIPKeHHSIM KIHETUKU YTBOpPEeHHS, TpaHchopmarii 1 pyiinyBanas BC 0Ge3nocepenHbo B
nporieci BHNMPOOYBaHHSA. Y CYKYIHOCTI 3 MeTajorpadiqyHUM aHalli30M TOBEPXOHb TEPTS
3aMpoINOHOBaHl KpUTepil NO3BOJSAIOTH OLIBII 00 €KTUBHO KEpyBaTH NpolecaMu TepTs 1
3HOIITYBaHHS, PO3KPUBATH (PI3UUHY MPUPOY TPUOOTEXHIYHUX B3AEMOIIM.
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YK 621.85; 62-822
I''M. JlannJuIuH, Ka"A. TeXH. HayK, Aol., [L.P. Muxaiinuus
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH yHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

OCOBJIMBOCTI BYIOBU TA JOCTIIKEHHSI XAPAKTEPUCTHK
I'TJPOMEXAHIYHUX TPAHCMICIA JIETKOBHUX ABTOMOBILJIIB

G.M. Danylyshyn, Ph.D., Assoc. Prof., P.R. Mykhailytsia
PECULIARITIES OF STRUCTURE AND RESEARCH OF CHARACTERISTICS
OF HYDROMECHANICAL TRANSMISSIONS OF CARS

B mporeci nepenavi KpyTHOrO MOMEHTY IMPHUBOJHOTO JBUTYHA aBTOMOOLIS Ta 3MiHU
HOTO BIAMOBIAHO /10 HABAHTAKEHHS 1 YMOB €KCIUTyaTaiii BaXJIUBY (YHKIIIFO BHUKOHYE
TpaHCMiCis, 30KpeMa, TiipoMexaHiuHa repeaya, Ky TpaJAuLiifHO Ha3WBalOTh ABTOMAaTHYHOIO
KOpPOOKOIO Tiepeiad 9 KOPOOKOIO - aBTOMATOM.

[Tpu mocTtaTHHO BENMHKiM KUTBKOCTI KIHEMAaTHYHUX CXEM CTPYKTYpa TiApOMeXaHiuyHOi
mepeaadi  MPaKTHYHO HE3MiHHA, BOHA BKIIOYAE TIIPOJAMHAMIYHHEN TpaHchopmarTop,
MeXaHI4Hy KOpOOKy TIiepefad Ta CHCTEMY yHpaBmiHHA. B gaHuit uwac 37e0u1b1I0rO
3aCTOCOBYIOTHCS HaWOLIBII TPOCTI TiApOoTpaHchopMaTopH, sKi BKIOYAIOTH TPU OCHOBHI
€JIEMEHTH: BXiJHE HACOCHE KOJeco, BUXigHEe TypOiHHEe Koyieco Ta peaktop. ['impaBmidHuii
3B'S30K TPUBOJHOTO JIBUTYHA 3 BEIYYUMH KOJIECAMH JIa€ MOKJIHMBICTH JIBUTYHY IPAIfOBATH
Opy TaJbMyBaHHI Ta 3yNUHII ABTOMOOLTS, aBTOMATUYHO 3MIHIOBATH KPYTHHA MOMEHT
3aJIe)KHO BIJl YMOB PyXy B pexuMi rigpomydtu adbo Tpanchopmaiiii MOMEHTY, 3TTIaKyBaTH
KPYTHJIbHI KOJMBaHHS. BrpoBamkeHHS ONOKyBaJbHOI My(TH YCyBae NpPOKOB3YBAHHS B
rigporpanchopmaTopi, o MiJBUIILYE MATUBHY €KOHOMIYHICTh, IPOTEe HE3HAYHUN KOEQIIIEHT
tparcdopmarii (10 2,0 - 2,5) 3yMOBIIOE BIPOBAHKEHHST KOPOOKHU mepenad (abo Bapiaropa).
[Tepmri MexaHiuHi KOpoOKM Tepenad (riaHeTapHi abo BajbHI) TiApOMEXaHIYHOI TpaHCMicii
Oynu, 374e0UTbIIOro, TPHOXIIBUAKICHUMH. IlmanerapHi kKOopoOKM MOOYZOBaHI 3a CXEMOIO
CimricoHa 3 JBOMa TOCIIOBHO PO3MIMIEHUMH IUIAaHETAPHUMH psgaMud abo 3a CXeMomw 3i
3uerieHuMH  catenmitamMu.  Cy4dacHi  aBTOMOOITI  KOMILIEKTYIOTh ~ YOTHPBOX -  abo
I’ ITAIIBUKICHUMY ~ (IHOJI  IIIECTH - JICB SITUIIBUAKICHUMH) KOpOOKaMu Tepenad, 1o
3MEHIIY€E PO3XiJ] MaJIuBa Ta 301IbIIY€E JUHAMIYHI TOKa3HUKH MPH PO3TOHI.

Cucremu yrpaBJliHHS aBTOMATHYHHMX TpaHCMICIH OyBalTh TiIpaBIiYHUMHU abo
eJIeKTpOHHUMHU. ['ipaBiiyHi CHCTEMH BUKOPUCTOBYIOTHCA Ha 3acTapiiux abo OrJKETHUX
MOJIEIIAX, Cy4acHI KOPOOKH - aBTOMAaTH YIPABIISIIOTHCS €IEKTPOHIKO0. CHcTemMa yrpaBIliHHSI
BUKOPUCTOBYE JJIsi POOOTH JBa OCHOBHMX IapaMETpHU: MIBHJAKICTb PyXy TPAHCIIOPTHOTO
3aco0y 1 HABaHTAKCHHs Ha WOro ABUTYH. 711 BU3HAYEHHS IMX TapaMmeTpiB TiapaBiidHa
cUCTeMa YIpaBIliHHSA BUKOPHCTOBYE 37e01IbIIOT0 MEXaHIuHI JaBadi, €JIeKTPOHHA CHUCTEMA -
enexkTpuuHi. OCHOBHUMH 3 HUX € JaBadi 4aCTOTH OOEpTaHHS BXIJHOTO Ta BUXIJIHOTO BaJiB
KOpOOKH Tepenad, MOJIOKEHHS IMeAaji akceleparopa Ta BaXKels CEeIeKTOpa, TeMIepaTrypu
Macia. biok ympapiiHHS KOpOOKH - aBTOMAaTa MOXe OTPUMYBATH JIOAATKOBY 1H(OpMAITiO Bif
CHCTEMH YNPABJIiHHS JBUTYHOM, BiJl iHIIUX €JIEKTPOHHUX CHUCTEM aBTOMOOLIA, 30KpeMa, BiJ
aHTHOJIOKYBaJIbHOI CHCTEeMH. EJEKTpOHHA cHUCTeMa NMEepeMUKaHHsS Iepead 3a XapakTepoM
3MIHM IIBUAKOCTI NPU MEBHOMY HAaBaHTAXXEHHI 3/1aTHA JIETKO 1 MUTTEBO BU3HAUUTHU CHITY
OTIOpPY PYyXY aBTOMOO1IsI, 32 HEOOX1THOCTI BBECTH TIE€BHI TONPABKHU B aJITOPUTM MEPEMUKAHHS,
30KpeMa, Mi3Hille BKJIIOYATH IMiJBUINEHI Iepegadi Ha 3aBaHTaXEHOMY aBTOMOOuUm. Jlns
BKJIFOYCHHST MY(T 1 TaJdbMIBHHX CTPIYOK TiIPOMEXaHIYHI KOPOOKH BHKOPHCTOBYIOTH
TiIpaBIiYHUNA KOHTYp, KU YIPaBISETHCS T1APaBIiYHUM a00 €JIeKTPOMArHiTHUM KJIAIaHOM.
BripoBakeHHsT JOMOMDKHUX PEXKHUMIB YIPABIIHHS Ja€ MOXJIMBICTH ONTHMI3YBaTH IMPOIIEC
KEepYBaHHS TPAHCMICIEIO 3 BpaxyBaHHAM CYKYIHOCTI 0aratbox (pakTopiB, a Takoxk mobOakaHb
BOJIisI.
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YK 656.02
O.M. SAunmun, A.A. Kpomens, B.O. /I310pa, kKaH/. TeXH. HayK, 0Ll
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[UJITHAPO-IIOPIIHEBU MEXAHI3M JIBUTYHA BHYTPIIIIHBOI'O
3I'OPAHHA

O.M. Yatsushun, A.A. Kromets, V.O. Dzyura, Ph.D., Assoc. Prof.
CYLINDER-PISTON MECHANISM OF INTERNAL COMBUSTION ENGINE

[uniHapo-mopiiHeBUil MEXaHi3M JBUTYHA BHYTPINIHBOTO 3TOPAaHHS BUKOHAHUU Yy
BUTJISAL TTb3M LMUTIHApa | ABUTyHA BHYTPIIIHBOTO 3TOPAHHA 3 BHYTPIIIHBOI HAIIHIPUYHOIO
noBepxHer 2. B BHyTpilmHIN MOpOXHUHI IMIUTIHAPA | CIIBBICHO PO3MIIMIEHUNH MOPIIEHD 3 3
MO>KJIBICTIO OCBOBOTO TIEPEMIIIICHHS.

[Ipuyomy 30BHINIHIA AiaMeTp MOPIIHSA 3 € MEHIINM
BHYTpiIIHBOrO AiaMerpa mwmiiHapa 1. Ha mopmmi 3
MePIEHUKYISIPHO HOT0 TMOB3J0BXHINM OCl BHUKOHaHI
KUIBI[EBI KaHaBKH 4 B $KiI BCTAHOBJIEHI MAacio3'€eMHE
MOPIIHEBE KUTBIIE 5 Ta KOMIIPECIHHI MOPIITHEB1 KUIBIIS
6. Komripeciiini nopiHeBi Kbl 6 BUKOHAHI Y BUIJISI
OAJTHAPUYHOTO TPYXKHUHHOTO KUIBLS 3 PO3PI30OM.
TopueBuMu mOBEPXHAMH 7 KOMIIPECiHHI MOPIIHEBI
KUTbIl 6 € y B3aeMOii 3 KUIBIICBUMU KaHABKaMH 4.
9 30BHIIIHA IWIIHAPUYHA TMOBEPXHA 8 KOMIIPECIHHOTO
MOPIIHEBOTO KUIbISI 6 € Y B3a€MOJIl 3 BHYTPIIIHBOIO
MWIIHAPUYHOIO TOBEPXHE 2 Tulb3W nuiiHapa 1
JBUTYHA BHYTPIIIHBOTO 3ropaHHs. Ha BHyTpimrHii
WTIHAPUYHINA MOBEPXHI 2 TUIB3W IEIiHApa 1 ABUTYHA
\ )f BHYTPIIIHROTO  3TOpaHHS Ta  HAa  30BHINIHIN

REE . WITIHAPUYHIA TOBEPXHI 8§ KOMITPECIHHUX MOPIIHEBUX

Pucynox 1. LITIHAPO-  (inern 6 mamecemo BiOMMM CrOCOGOM perysispHmii
TIOPIIHCBHHA  MEXAHISM  JIBUTYHA  \ixpopensed 1 Buay 3 miomero kaHaBoK 25-45%
BHYTPIIIHBOTO STOPAHHS HE3aJIe)KHO Bijl CXEMH i peXKUMIB HAHECEHHS PHCYHKY.

[TpuyoMy amIutiTya peryJsipHOTO MiKpopenbedy HE TOBHHHA IEpEeBHILYBATH
TOBITUHU KOMITPECIHHUX TMOPITHEBHUX KUIelh O.

OcCkUTbKM HaA BHYTPINIHIA TWIIHAPUYHIA TOBEpPXHI 2 TiIb3W | Ta Ha 30BHINIHIA
ITIHAPUYHIA TOBEPXHI & KOMIPECIHHMX NOPIIHEBUX KuIelb Cc(HOPMOBaHI perysspHi
MIKpopenbedu, TO MpHU iX B3aeMOAil 3a0e3MedyeThCs 3MEHIIEHHS KoedillieHTa TepTs,
HiABUIIEHHS TEPMETUYHOCTI Ta 30UIBIIEHHS pecypcy poOOTH IHIIHAPO-NOPIIHEBOTO
MeXaH13My JBUTYHA BHYTPIITHBOTO 3TOPAHHS.

TakuM YHHOM 3alpPONOHOBAHA KOHCTPYKINS IMJIIHAPO-TIOPIIHEBOTO MEXaHI3MYy
JIBUTYHA BHYTPIIIHBOTO 3TOpaHHS 3a0€3MeUnTh 3MEHIIEHHS TEPTS €JIEMEHTIB MEXaHI3MY,
301IBIIUTh TEPMETUYHICTh KaMepH 3TOpaHHs, YCYHE MOXKIHUBICTh CXOIUIIOBAHHS ITOBEPXHI
KOMITPECIHHOTO KiUNBI 3 TOBEPXHEI IWIIHApPa Ta 30UIBIIUTH PECypc poOOTH JBHTYHA
BHYTPIIIHBOTO 3TOPAHHS

Jlirepatypa

[Tatent Ha kopucHy Mozaenb Ne 138496. Lluninapo-nopiiHeBU MeXaHi3M JBUTYHA
BHYTpilHbOTO 3ropanHs. Ykpaina MIIK F02B 77/00 (2006.01), d3topa B.O., Jismyk O.JI.
3asgBHUK 1 BJIACHHMK IMATEHTY TepHOMIIbCHKUI HAIllOHAIBHUN TEXHIYHUN YHIBEpCUTET iMeHi
IBana ITymrost. — Ne u201905987. 3assn. 30.05.2019., Omy6um. 25.11.2019 6rom. Ne22.
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ITAPKOBKA 3 CUCTEMOIO MOHITOPHUHI'Y BIVIbHUX MICIIb

V.O. Dzyura, Ph.D., Assoc. Prof.,, V.G. Nazaruk, S.Y.Papa, N.B. Staryk
PARKING WITH VACANCY MONITORING SYSTEM

[TapkoBKa 3 CHCTEMOI0O MOHITOPUHIY BUIBHHX MICLb CKJIAJA€ThCs IIOHAHMEHIIE 3
OJTHOTO PsIIy MapKyBaJbHHUX MICIb 1, KOXHE 3 SKMX OOMEXKEHEe TPaHHUIICI0 TMapKyBaHHS, 3
OPOTHIICKHOI CTOPOHM MEXYE 3 MPODKIKOI0 YaCTUHOIO JOpord 2 i 3 OOKIiB OOMexeHe
enemeHTamu po3MmiTku 3. Ilpu B'i3a1 Ha mMapKoBy pO3MIIIEHO EIEKTPOHHE iH(OpMAaIliiiHe
Tabno 4 s iHQopMyBaHHS BOAIIB NMPO HASABHICTH BUIBHUX MapKyBalbHUX Micub. Ha
€JIeKTpOHHOMY 1H(oOpMatiiitHoMy Tabmo 4 BiZoOpakeHO cxemy mapkKoBkh. KpiM 1p0ro
eNEeKTpOoHHE iHpopMaIlliiiHe TabI0 4 3a JOMOMOTOI0 APOTOBOTO 3B'SI3KY 3'€THAHO 3 COHSTUYHUMU
MaHeSIMH 5, BCTAHOBJICHUMH Ha CTOBIIISAX 6 HaBIPOTH KOXKHOTO IMapKyBaJIbHOTO Miciis 1.

KoxHiii  coHsiuHid  maHemi 5
BIIIIOBIZAa€ BIAIIOBIAHE MiCIle Ha CXeMi
MapKOBKH, 110 Bi0OOpakaeThCs Ha

eJeKTpOHHOMY iH(popMariiiHomy Tabdio. Ha
ﬁ NapKyBaIbHUX  MicIsx 1 po3MilieHi
aBTOMOO1M 7.

ABTOMOOIII 7, SKI  3alOBHIOKOTH
ﬁ MapKoBy, MiADKIKAIOYM 10 CTOBIIIB 6
| BIIPUTYJ, CTBOPIOIOTH TiHb, IO Majae Ha
coHsayHl maHenmi 5. TakuM uMHOM cuna
CTpyMYy, SIKY BUPOOJIAIOTH COHSYHI MaHemni 5
3alHATHX MapKyBaJbHUX MICIb, MAJa€ JO
ﬁ KPUTUYHOTO 3HAYCHHS 1 CBITJIomionu (Ha
300pakeHH1 HE MOKa3aHi), MO BiI0OPaKaOTh
BIJIMOBIHE TApKyBajdbHE MiCIIE Ha CXeMi
MMapKOBKH EJIEKTPOHHOTO 1H(OpMAIiitHOTO

2
2 TabJI0, TaCHYTb.
\ Omke Bomiii aBToMOOLIg 7, IO
\ %

BDK/DKAa€E Ha MApKOBY, Ha CXeMi MapKOBKU
‘ eJIEKTPOHHOTrO  iH(opmauiiHoro Tabno 4
Oyne OayuTu JMIIe Ti CBITJIOMIONU, IO
A BiZJOOpaXaroTh BiJIbHI MAapKyBalIbHI MICIIS.

Takum YUHOM 3apoONOHOBaHA
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Jlirepatypa
[Tatent Ha xopucHy Moaenb Nel39863. IlapkoBka 3 CHCTEMOIO MOHITOPUHTY BIJIBHUX
Mmicb. Ykpaina MIIK EO04H 6/00 (2006.01), [3topa B.O., 3a9BHHMK 1 BJIACHHK IIaTCHTY
TepHOMINbCHKHMI HALIOHATBHUNA TEXHIYHMM yHiBepcuTeT imeHi IBana Ilymios. — Ne
u201907057. 3assin. 24.06.2019., Ony6a. 27.01.2020, 6ros. Ne2.
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CUCTEMA HIYHOI'O BOAIHHSA ABTOMOBUIA

N.A. Chornuy, N.R. Konstantuniv, I.V. Petushenko, V.O. Dzyura, Ph.D., Assoc. Prof.
NIGHT DRIVING SYSTEM

Cucrema HIYHOTO BOJIHHS aBTOMOOUIS CKJIQNa€ThCs 3 €KpaHy | poO3MIIIEHOTO B
NMepeHiil  MpUIaJoBi TaHeni 2 aBTOMOOLISA, sKUW 3’€qHaHWN 3  1H(OpMaIliiHO-
obuncaroBaIbHIM MoayseM 3. [HpopMaiiitHO-00UnCTIOBATBHIN MOAY/Ih 3 IPU3HAYECHUN JIJIS
00poOKH 300paskeHHs 3 BiieokaMmepH 4, sKa po3TalloBaHa 3 NEPeAHbOT YACTUHU aBTOMOOLIIS.
Cucrtema HIYHOTO BOJIIHHS BMHKA€THCSA 3a JIOMOMOTror0 BUMHKada 5. Expan 1 BuUKOHaHMI
BUCYBHUM Yy BHIJIAJI HAMiBIPO30POr0 MPOEKIIHHOIO €KpaHy, 3 MOXKIUBICTIO PO3MIIIECHHS B
HiIm 6 MpuIagoBoi maHeni 2 aBTOMOOIISA TaKMM YHHOM, IO PO3MIIIYEThCS MiXK BOAIEM (Ha
KpecJeHHI1 He MOKa3aHo) 1 MepeIHIM CKJIOM 7 aBTOMOOLIS Ha piBHI ouei Boxis. Bigeokamepa
4 po3MilieHa y mepenHid 4acTWHI aBTOMOOLIS Ha PIBHI J3epKana 3aJHbOTO BHUIVILY 8 B
cajioHi aBTOoMOO1Is. CHcTeMa OCHAIEHA PETYJIATOPOM SICKPAaBOCTI 300pakeHHS 9, sKuit
JIO3BOJISIE  HAJIAINTYBaTH OOpOOJeHEe OOYMCIIOBAaHUM MOAYJIEM 3  300paKeHHS  ITiJl
1HAMBIyanbHI MOTpeOu Bois. Perymnsarop sickpaBocTi 300paxeHHs 9 po3TaloBaHuii B MeXax

JOCSHKHOCTI BOJIisI, HAIPUKJIIAJ HA TIPHIIAIOBIN TTaHes i 2 aBTOMOO1IS.
Bud A
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Pucynox 1. Cucrema HIYHOTO BOIIHHS aBTOMOO1IIS

Cucrema HIYHOTO BOIHHS aBTOMOOLIS MIPAIIOE€ HACTYITHUM YUHOM. B TeMHy mopy 100w,
abo B yMOBax HEJOCTaTHHOI BUIAMMOCTI BOJIM aBTOMOOLIS 3a JOITOMOTOK0 BHUMHKa4da 5 BMHKA€E
CHCTEMY HIYHOTO BOIHHS aBTOMOOLIA, Micis 4Oro 3 Himn 6 B mepeHiil maHeni 2 aBTOMOOLIs
BUCYBAa€ThCSl €KpaH |, Ha SKWUH TOMA€ThCS 300paKEHHS JOPOTH TIOTEpeny aBTOMOOLISA
OIparboBaHe 3a JIONoMoror iHdopmariiiHo-oourcmoBaHoro monyns 3. Bineokamepa 4, sika
3HIMAa€ JIOPOKHIO OOCTAHOBKY B PEXHMMI pEaIbHOTO Yacy Iepenae CUrHajl Ha iH(opMariiitHo-
00YHCITIOBATTBHAN MOAYH 3, SIKHH B CBOIO UEPTy OIMPAIbOBYE 300payKeHHS, BUCBITIIIOIOUN HOTO
JI0 piBHS SICKPABOCTI JIOCTATHHOTO ISl AIEKBATHOI OIIIHKU JIOPOXXHBOI OOCTAaHOBKH BOIIEM. Y
BUIIAJIKY, KOJIM BUBEJICHE Ha eKpaH | 300pakeHHsI 3aHA/ITO sICKpaBe ad0 3aHATO TEMHE BOJIiH 3a
JIOTIOMOTOIO PEryIsTOpa SICKPaBOCTI 300paskeHHsI 9, KU PO3MIIICHUI Ha TPUIIAIOBIN HaHem 2
aBTOMOOLIIS HAJIAILITOBYE SICKPaBiCTh 300paKeHHS MiJ] CBOT iIHAMBITyanbHI moTpeOu. TakuM YnHOM
CHUCTeMa HIYHOTO BOJIHHS AaBTOMOOUIS TiJBUIIye O€3MeKy BOIIIB IMJ 4Yac KepyBaHHIM
aBTOMOOLJIEM B YMOBaX HEAOCTaTHHOI BUAUMOCTI IIUIIXOM PO3MILIIEHHS €KpaHy CUCTEMH HIYHOTO
BOJIIHHS aBTOMOOUIA Ha piBHI OYed BOMiA, IO HE TOTpeOye BiABEPTaHHA TOMIALY Bif
JIOPOYKHBOTO TIOJIOTHA, & TAaKOXK BIFCYTHICTIO PETYISITOpa PiBHS SCKPABOCTI 300paKCHHS, KU
JIO3BOJISIE HAJIAINTYBAaTH OOpOOJICHE OOYMCIIOBAaHMM MOJEM 300pa)KeHHsS M 1HIUBIIyaTbHI
noTpeOu BOJIsL.

JlirepaTypa

1. Iatent Ha KopucHy Momenb Ne 142224. Cuctema HiYHOTO BOHiIHHA aBTOMOOLTL. Ykpaima MIIK
B23B 29/03 (2006.01), /I3topa B.O., Ky4uBapa .M. 3agBHHK i BIaCHUK MaTeHTy TepHOMUILCHKHNA HAIlIOHATbHAN

TeXHIYHUN yHiBepcuteT iMeHi IBaHa Ilymios. — Ne u201910952. 3assin. 06.11.2019., Omy6a. 25.05.2020 Grom.
Nel0.
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YK 628.483
II.C. Kuna
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH yHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

HOBI CIIOCOBH 3AXMCTY BIJ] KOPO3Ii

P.S. Zhyla
NEW WAYS OF PROTECTION AGAINST CORROSION

Y cydacHOMy aBTOMOOUIEOyAyBaHHI 3aXHMCT MeETalliB BiJ KOpo3il € OnHi€l0 3
HaWBKJIMBIIIUX HAYKOBO-TEXHIYHUX 1 EKOHOMIYHMX 3aBJaHb, BHPIIMICHHS SKOI MOXE
30epertTy BeNM4Ye3HI MarepiainbHi Ta (QiHaHCcOBI pecypcu. IlpoGnema 30epexeHHS
MeTanooHIy, B TEpUly 4Yepry CTAIbHUX OO0'€KTIB, 3arOCTPIOETHCS B 3BSI3KY 3 Jedaii
MIMPIIUM BUKOPUCTAHHSM B IPOMHCIOBOCTI arpeCUBHUX CEPEJOBUII, BUCOKUX TEMIIEpaTyp 1
tuckiB. [Ipu 1mpomy, He3BaXKarouW Ha BC1 BXKHUTI B IIbOMY HaIpsIMKy 3YyCHJUISA, BTPAaTH BiJ
KOpO3ii TIJIBKH CTaJIi CKJIaJaloTh B IPOMHUCIOBO pO3BHHEHUX KpaiHax Bix 10 mo 20% piuxoro
BUPOOHMIITBA.

Ha cborognimHiii 1eHb, HAWOLIBII €KOHOMIYHUM 1 OAHOYACHO €(DEKTHBHUM METOJIOM
3armo0iraHHs KOPO3IMHOTO YpaKEeHHs MeTamiB € ¢GapOyBaHHS CTAIBHUX KOHCTPYKIIH, IO
BKJIIOYa€ HAHECEHHs TPYHTOBOK iHTiOITylouoro THIly. MexaHi3M 3aXHCHOI il Takux
MOKPUTTIB PI3HOMAHITHHM, 1 BH3HAYAETHCS, MEPEBAKHO, MPHUPOIOI0, IO BXOIATH OO0 iX
CKJaay TMIrMEHTIB TPOTUKOPO3iiHOro mnpusHadeHHs. Criag 3a3HAuYUTH, [0 HANHOUIBII
e(eKTUBHI aHTUKOPO31iHI MIrMEHTH (XpOMaTHI, CBUHIIEBMICH1) BiAPI3HAIOTHCS TOKCHYHICTIO,
110 MIPU3BEIIO A0 3a00pOHHU IX BUKOPHCTAHHS B JesKUX KpaiHax. ToMy OZHMM i3 aKTyaJIbHHX
3aBJaHb JOCIIIHHKIB, K1 pO3pOOJISAIOTH cydacHi JakodapOoBi MaTepial MPOTHKOPO3IHHOTO
NPU3HAYCHHS, € CTBOPEHHS MIrMEHTIB 1HTIOITYIOUOT0 THUILY, IO XapaKTEePHU3YIOThCS HU3BKOIO
TOKCUYHICTIO.

Jlo HalOiIbII MEepCreKTUBHUX HANpPSMKIB JOCHIPKEHb, CIPSIMOBAHUX HA BHUPIIICHHS
[IOTO 3aBJaHHS, BIJHOCHTHCS CHHTE3 1 3aCTOCYBaHHS B SKOCTI TMPOTHKOPO3IHHUX
KOMITIOHEHTIB TIOKPHUTTIB €JIEKTPOINPOBITHUX TMoJimMepiB, 30kpema mnosiaHitiny (ITAHI).
[IpoTuKOpO3iiiHY [iF0 OCTAaHHBOTO OOYMOBJIEHO HASBHICTIO BHCOKOTO ITO3MTHBHOTO
€JIeKTPOJHOTO TMOTEHIlialy, 0, B KOMIUIEKCI 3 KOTO KaTaJliTUYHOI PEJOKCAKTUBHICTIO,
BU3HAYa€ MOJKJIMBICTh AHOMHOI TAcWBallli CTajlli B TMPUCYTHOCTI TaKOTO aKTHUBHOTO
JernacuBaTopa, sk xjuopua-aHioH. Jlo mepesar ITAHI BimHOCHTBCS TOCTYIHICTH BHUXITHUX
PEYOBHH Ui CHUHTE3y 1 IMUPOKAa MOMKIMBICTH BapilOBaHHS BJIACTUBOCTEH 3a paxyHOK
BUKOPUCTAHHS Pi3HUX MOAMU(DIKATOPIB (IOMAHTY).

OnHi€eo 3 BaXJIMBUX XapaKTEPHUCTHK, IO BU3HAYAKOTh €PEKTUBHICTH 1HTIOyrOUOi il
IITMEHTIB, € PO3BHHEHICTh IMOBEpPXHI, TaK SK caMe BiJ i€l XapaKTEPUCTHKH MpPU I1HIIUX
PIBHMX yMOBax 3aJeXHTh pPIBEHb TEHepallii NacHBYIOUMX KOMIIOHEHTIB TIPH BIUIMBI
KOpPO3iHO-aKTUBHHUX CepeoBUIl Ha nodapOoBanuii Metan. OJHUM i3 IUIAXIB 301IbIICHHS
MATOMOT TOBEPXH1 IHTIOITOPIB € iX iMMOOUTIZaIlis Yy BUTJISAAI TOHKOTO Iapy Ha IMOBEPXHI
JMCTIEPCHUX HAINlOBHIOBAYiB, TOOTO OTPUMAaHHA TaK 3BAaHMX KEPHOBHUX IMIrMEHTIB.

Jlirepatypa

1. ITaBnouu A.B., BragenkoB B.B., Uztomckuit B.H., SIpocnasckuit B.U., Hake K.
JlakokpacouyHble MaTepHallbl Ha OCHOBE AaJKHJIHO - YpPEeTaHOBbIX cMoi //JlakokpacouHas
IpOMBIIIIEHHOCTh. — 2011. — Ne8. — C. 36-38

2. Li X.,, Wang D., Luo Q., An J., Wang Y., Cheng G. Surface modification of
titanium dioxide nanoparticles by polyaniline via an in situ method

// Journal of Chemical Technology and Biotechnology. — 2008. — V. 83. — P. 1558-
1564
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YK 631.371
K.K. Kamam, M.O. Kinzepcbkuii
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH yHIBepcuTeT iMeHl1 IBana [lymtos, Ykpaina

JOCJIKEHHA BIVIMBY MEXAHIYHUX HABAHTAKEHD
HA JETAJII ABTOMOBLJIA

K.K. Kamash, M.O. Kinzerskyi
INVESTIGATION OF INFLUENCE OF MECHANICAL LOADS ON CAR PARTS

Ilin wac ekcryartarmii Ha JeTaji aBTOMOOLISA MJIIOTh IMYJIbCYHOYl a00 IMKITIYHI
HaBaHTAXXCHHS, HATpyTa BiJ] SKUX BUKJIMKA€ BTOMHE pylHyBaHHA. JleTaini, siKi TpUBa Ui yac,
3a3HaBaJM il 3SMiHHUX HaBaHTA)XEHb, PYHHYIOTHCS IPH HAaBaHTAKEHHAX, 3HAYHO MEHIINX.

PyiiHyBaHHA TpH LUKIIYHOMY BaHTa)XEHH1 BiAOyBAa€ThCS BHACTIIOK BUHHKHEHHS
MIKPOTPIIIIMH Yy 30HI KOHIEHTpalii Hampyr. TpilIMHA IOCTYMOBO 301IBIIYIOTHCS,
NPOHHMKAIOYM BIJIMO, IMOMEpPEeYHH mepepi3 neraneil mocnabiserbcs W y NMEBHUM MOMEHT
B1JI0YBA€ETHCS MUTTEBE PYHHYBaHHS.

Broma — 11e mporec mocTyrnoBoro HarpoMapKEHHs YIIKOJDKEHb MaTrepiaiy Mif Ai€l0
3MIHHHMX HaIpyT, 0 MPUBOJIATH 10 3MIHU BIACTHBOCTEH, YTBOPEHHIO TPILIMH, IX PO3BUTKY 1
pyiiHYBaHHIO. BiiacTuBICTh MaTepialy MPOTHUCTOSTH BTOMI Ha3UBAETHCS BUTPUBATICTIO.

TakumM 4yuHOM, BTOMa € OJHHMM 3 BHJIIB PYWHYBaHHS 31 3MIHHUMH aMIUTITyJIaMH
HaNpy>KeHb MPHU eKCIUTyaTallii MallvH 3 BUIMAJKOBUM CIIEKTPOM HaBaHTakeHHA. KpuBi Bromu
OyIyIOThCS TIPH TIOCTIMHIN aMILTITYIl HAIPYTH IS KOXKHOI TOYKH, TOMY ITPH KOHCTPYIOBaHHI
HEOOXiJTHO MaTu Teopito abo TirnoTe3y, MiATBEpAKEHY EKCIIEPUMEHTAIBHO.

lnoTte3a ManbmrpeHa

B
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Pucynok 1. 3anexHicTh TOMIKOMKEHb IPH BTOMI BiJ] BIITHOCHOTO YHUCJIA ITUKIIIB

HeoOximHO Bif3HA4YMTH, N0 BTOMAa METAy BIJPI3HAETHCSA BiJl O10JIOTIYHOI YTOMH,
SKIIO B JKMBOTO OPraHi3My I 4Yac BIAMOYMHKY YTOMa BiJHOBIIOETHCSA, TO B JeTami
VIIIKO/KEHHSI B TIPOIIEC] yTOMH HAKOTTUYYIOTHCS 1 € HEOOOpOTHUM TporiecoM. [Iporiec HOCUTh
ckinagHuil xapaktep. IIpobnemy BromMm i MinHOCTI c(HOpMYITIOBaB aMEpPUKAHCHKHHA TPOd.
Jxon Komnmuas.

3amaroun 3pa3kaM pi3HI 3HAYEHHS HANPYT Omax, BU3HAYAIOTH YMCIO IHKIIB N, mpu
SAKOMY BIZOyJnOCsS iXHE pyHHYBaHHA. 3a OTPUMAaHUM JaHUMHU OyIYyIOTb KPUBY Omax — NV,
HA3BaHy KPUBOi BTOMH. SIKIIO aHy KpUBY MOOYIyBaTH B JIOTapU(PMIYHIX KOOPAHHATAX, TO
BOHa 3/100yBae BuA npsMii (puc.l). SIx BugHO 3 puc.l, MO TpH MaIUX HAPYXKEHHSAX, HE
PYHHYIOUHCH, MOX€E BUTPHUMATH 3HAUHY KUTBKICTh IIUKIIIB HArpYKEHUSI.
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YK 656.073.51:004.031.43
Bb.O. Kymmwm; 10.0. CinanTbeBa, KaH. TeXH. HayK, aou.; H.A. Karpymenko
HamionansHuii TpaHCIOPTHUI YHIBEpCUTET, Y KpaiHa

TH®OPMAIIIMHI CUCTEMM JJISI TPAH3UTHUX INIEPEMIIEHD

Bohdana Kushym; Iuliia Silantieva, Ph.D., Assoc. Prof.; Nataliia Katrushenko
INFORMATION SYSTEMS FOR CUSTOMS TRANSIT PROCEDURES

[Topsmox mepemimieHHss W OQOPMIICHHS TOBapiB y MUTHOMY PEXHMI TPaH3UTY B
VYkpaini 4iTKO BU3HAYCHUI HalllOHAJTLHUM 3aKOHOAABCTBOM [1, 2] 1 Mae nekinbpka peaizaliii
3alIe)KHO BiJl COCOOy 3a0e3MeyeHHs] CIUIATH MUTHHX IUTATEXiB, OJHAK, OCTaHHIM YacoM
3a3Ha€ TOCTYMOBUX 3MiH Y 3B’s3KY 13 IMIUIEMEHTAIIIEI0 MDKHAPOJHUX YTroJl Ha BUKOHAHHS
TOProBUX W MUTHHX 3000B’s3aHb [3-5]. B mepmry depry, 1e moB’si3aHO 3 IHTErpaIli€ro
iHQopMaLIfHUX CHCTEeM MUTHUX OpraHiB €Bpomeiicbkoro cow3y 1 VYkpaiHu amis
3a0e3nedeHHs 0e3MeKH TPAHCKOPJOHHUX MePEeMIIIeHb 0ci0, TOBapiB 1 TPaHCIIOPTHUX 3ac00iB;
1HIIIOI0 METOI0 € PO3BUTOK MIKHAPOJHUX TOPrOBENbHUX BiIHOCHH. OJHaK, siki 0 He Oynu
TPUTepH IUX 3MiH, 0OMiH TOCTOBIPHUMH JTaHUMHU CTA€ TOCTIHHUM CYITyTHUKOM Oi3HECY.

B pamkax oHOBIEHOi TpaH3UTHOI CUCTEeMH YKpaiHM, OKpiM MHUTHOI JeKJaparii,
TOBAPOTPAHCHOPTHUX TOKyMeHTiB, KHKKH M/IIT 1 A.T.A. (abo CPD), mnst nexnapyBaHHs y
MUTHHH DPEXHM TPaH3UTY TOBApiB, TPAHCIIOPTHUX 3aCO0IB KOMEPIIHHOTO MPHU3HAYCHHS
MOKYTh BHKOPHUCTOBYBATHCSI MHTHI JEKJIapallii OKpEeMHUX THUIIB, IO BiJMNOBIIaIOTh THUIIAM
MUTHHX JeKJapalliif, 3armpoBaykeHrnX KOHBEHIIE€ TpO MPOUEAYypy CIUIBHOTO TPaH3HUTY.
3rigHo 13 mporenypoto criabHoro Tpau3uty (T1, T2) cy0’ekT mporenypu nojae TpaH3UTHY
JIeKJIapallilo MUTHHMII BIIMPABICHHsS 3aco0aMH KOMIT IOTEPU30BAaHOT TPAH3UTHOI CUCTEMU
NCTS, a MuTHUIS BiAIpaBlIeHHS BHIA€ ICKIAPAHTy TPAH3UTHUHN CYNPOBIAHHIA JTOKYMEHT
(TAD), nomoBuenmii cruckom ToBapHux mnosuuiid (TLol) 1 nomepom MRN. Ilpu upomy
MiJKPECITIOEThCS, 10 TOBAapH TOBHHHI OyTH TIepeMilleHi B MHUTHHULIO TPU3HAYCHHS
€KOHOMIYHO OOTPYHTOBAaHMM MAapIIpyTOM, SIKHH BHU3HAYaIOTh B EIIEKTPOHHIM TpaH3UTHIN
CUCTeMi TpHWHAWMHI Ha3BaMU KpaiH, y CTPOKH, BCTAaHOBIEHI 13 ypaxyBaHHSIM I[bOTO
MapHipyTy, TPAHCHOPTHOTO 3aco0y, OKPEeMHUX HOPM I TIOJIOKEHB, a TaKOX JIOJATKOBOI
iHdopmarii Big cy0’ekta mpomeaypu [6]. B cuctemi NCTS o0OMiH eIeKTpOHHUMHU
MOBITOMJICHHSIMU BiZIOYBa€TbCsI Ha TPhOX PIBHAX: MK EKOHOMIYHHUMH oOIllepaTopaMu i
MUTHUISIMH; MK  MHUTHUISMHA ~ OJIHiI€I  KpaiHW; MK  HAIOHATBHUMH  MHUTHUMHU
aZMiHICTpaIliAMH 49U 3 €Bpomneichkor Komiciero. OKpiM BHECEHHS JaHUX IO TPaH3UTHIN
nexnaparnii, MRN Tta TLol, B cucremi BiiOyBaeThcsi MOCTIAOBHUNA OOMIH TOB1IOMJICHHSMU
MK MHUTHHULSIMA BIANpPABICHHSA, TPaH3UTYy ¥ Tnpu3HaueHHs. Hanpuknaa, MUTHUIS
npu3HauYCHHs Hajcwiae mnosimomieHHs «Arrival advice - AA» (IE006) mo BimmoBigHO1
MUTHHII BIIPpaBICHHS MMichs TpUOyTTS 10 Hel meBHOI mapTii ToBapiB. JlocTyn eKOHOMIYHUX
OTIepaTopiB 10 CHCTEMH 3IIMCHIOETHCS dYepe3 IHTEpHET CaWT MHUTHHULI YH KOMII IOTEpHY
mporpamy i3 mepenadero 1anux 3a gonomoror EDIL

3 mucromaga 2020 poky mNepeBi3HHKH 3000B’S3aHi MOAABATH 10 MUTHOTO OpraHy
VYkpaiau 3arajipHy JeKIapaliito IpuoyTTs, Mo (aKTHIHO € ONEePATHBHOK Mepeaaueto JaHuX
Y3TO/IKEHOTO (hopMaTy 111010 0COOIMBOCTEN MOCTAYaHHS TOBAPY J0 €IEKTPOHHOI TPAH3UTHOI
cuctemMu [4]. Ha mouaTkoBOMy eTami poO3rOpTaHHS HOBOI CHUCTEMH 3a3BHYail BHHHUKAIOTh
noTpeOu MPUBEICHHS Yy BIAMOBIAHICTH BCIX MOB’S3aHUX HOPMATUBHUX AaKTIB (HANPHKIA,
[7]), xoperyBaHHs BiANOBIJAJIBHOCTI 3a MOPYIIEHHS, MIATPUMKHA 3BOPOTHOTO 3B'A3KY 13
Cy0’eKTaMH 30BHIIIHbOEKOHOMIYHOT JIiSTTHHOCTI.

Jlist monepeIHpOTo iHGOPMYBaHHSI IIOJI0 BBE3EHHS TOBapiB Ha Tepurtopito €C, y Tomy
YUCITl 3 METOI0 TpaH3uTy, B €C BHPOBAKYEThCS 1HIIA OHOBJICHA EJEKTPOHHA CHUCTEMA —
ICS2 (Import Control System), sixa 6yne dyukiionyBaru 10 2024 poky napajiebHO 13 CBOEIO
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nonepenuuiero ICS1. B cucremy nexnapanta po3MilIyrOTh TonepeaHto aeknapariito ENS, a
MHUTHI ~OpraHu 3AIMCHIOIOTH aHali3 PU3MKIB TOCTayaHHs, BIAMIYAaIOTH MPHOYTTA
TPAHCIOPTHOTO 3aco0y Ha MHUTHHIO U TIPEJI SBICHHS 1 KOHTPOJIO TOBapiB y pasi
HeoOXxigHocTi. Jlo BHIe3a3HadeHuX iH(OpMAIiMHUX cucTeM nepeaaroTh AaHi 3 Cucremu
npuiHATTA pimieHs MUTHUME opranamu €C (CDS), BBenenoi B 2017 pori 1 3a0e3neueHHs
€KOHOMIYHHUX OIepaTopiB MOPTAJIOM, B IKOMY MOXHA OTpUMAaTH O1m3bKk0 20 BHUIIB 103BOJIIB

(puc.1).

ExkoHOMiuHi
onepaTopu

4 +
CucteMa NpuiHATTS

€C EU Trader Portal &) piweHb MUTHUMA =—
opraHamu

MWTHL opraHm

NCTS,; ICS, ECS;
AES, EOS Ta iH.

Pucynokl. Ilopsaok 3Bepaenns 1o CDS
ITocTtymoBa inTerpamis iHpopMamiHux cucteM €C 1 VYkpaiHum CTBOpPUTH Oe3neuHe
CepelIoBUILE MJI ONEpPAaTUBHOTO 3aBEpILIEHHS 30BHIINIHHOTOPrOBEIbHUX OMepamii, y T.4.
Yyepe3 CIPOIICHHS MPOLENyp TPAaH3UTY. AKTYalbHUM IUTAaHHAM 3QJIMIIAETHCS aHAI3 LHX
CUCTEM 3 TOYKHU 30py JaHUX, 10 TyOIIOI0ThCA U, THM CaMHM, 10JIaTKOBO HABaHTAXKYIOTh BCIX
YYaCHHKIB IIMX OMepariiil.

Jlirepatypa

1. MuTHuii konexc Ykpainu: 3akoH Ykpainu Bix 13.03.2012 Ne 4495-VI // O¢iuiitamii
BicHUK Ykpainu Big 04.05.2012 - 2012 p., Ne 32, cTop. 9, ct. 1175.

2. Ilpo 3arBepmxkenHs [lopsaky BUKOHAHHS MUTHUX (OPMaibHOCTEH MpH 3IiHCHEHH]
TpaH3uTHUX nepemimens: Hakaz MOV Big 09.10.2012 Nel066 // Odiuiiinuii BicHUK
VYkpainu Big 04.01.2013 - 2012 p., Ne 99, crop. 232, ct. 4027.

3. Yroaa npo acomiariito Mi>xk YKpaiHoto, 3 OJHi€T CTOpoHH, Ta €BpornelicbkuM Coro30M,
€BpOIEHCHKUM CIIIBTOBAPUCTBOM 3 aTOMHOI €Heprii i IXHIMHU JAep)kaBaMU-WICHAMH, 3 1HIIO]
croponu // Odimitinuii Bicauk Ykpaian — 2014 p., Ne 75, Tom 1, ctop. 83, ct. 2125.

4. TIpo pexuM CHUIBHOTO TPAH3UTY Ta 3alPOBAKEHHS HAI[IOHATBHOI €JIeKTPOHHOI
TpaH3UTHOI cuctemu: 3akoH Ykpaiam Bimg 12.09.2019 Ne 78-1X // YpsamoBuii Kyp’ep Bif
02.10.2019. — 2019 p., Ne188.

5. Ilpo BHecenHs 3MiH A0 3akoHy Ykpainu "lIpo npuennanns Ykpainu 1o [Ipotokory
PO BHECEHHS 3MiH 10 MiXKHapoIHOi KOHBEHIII PO CIPOILIEHHS Ta rapMOHI3alil0 MUTHUX
npouenyp': 3akon Ykpaiau Big 15.02.2011 Ne 3018-VI // Odiuitianii BicHUK YKpaiHU Bif
18.03.2011 - 2011 p., Ne 18, crop. 18, cT. 727.

6. KouBeHmis mnpo mpomeaypy — cmiibHOro  Tpan3uty  Bim  20.05.1987.
[https://zakon.rada.gov.ua/].

7. TlutaHHA TPONYCKY depe3 JAepKaBHUH KOpPJOH 0ci0, aBTOMOOUTBHUX, BOIHHUX,
3aJI3HUYHUX Ta MOBITPSHUX TPAHCIOPTHUX 3acO0iB MEPEeBI3HUKIB 1 TOBapiB, MIO
nepeminiyroTecss HUMH: I[locranoBa KabGinery minictpiB Ykpainu Bim 21.05.2012 Ne 451 //
Odiniitauii BicHuk Ykpainu Big 05.06.2012 - 2012 p., Ne 40, crop. 207, ct. 1546.
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YK663.17
M.I'. JIeBKkoBHY', KaH/I. TEXH. HAYK, 1oL, L.5.Babiii!, A.A. Bappuk!.
'TepHOMiNBCHKMIA HAITIOHANBHUI TeXHIYHMIT YHiBepcuTeT iMeHi Isana ITymros, Ykpaina

MNIABUINEHHA E@EKTUBHOCTI TO TA 3BHU/KEHHSA BUTPAT
ITAJINBA ABTOMOBILJIIB

M.G. Levkovych, Ph.D., Assoc., I.B. Babii, A.A. Vavryk
INCREASING THE EFFICIENCY AND REDUCING FUEL
CONSUMPTIONS OF CARS

[Ipobnemy minBUIIEHHS €PEKTHBHOCTI BHUKOPUCTAHHS PYXOMOTO CKJIady aBTOMOOITBHOTO
TPAaHCHOPTY 3 €KOHOMI€I0 poOOYOi CHIM Ta MaTepiaibHUX PECYpCiB MOXKHA YCHILTHO BHUPIIIWTH 32
pPaxyHOK IMOKpAIICHHS YIPaBIiHHSA TEXHIYHUM CTAaHOM aBTOMOOLIIB Ta MOIIYKY PE3ePBiB I KPaIIoro
BUKOPHCTAHHS HOTO 1HAMBIAYaTbHUX MOMIIMBOCTEH IIiJ] 9ac eKCIuTyaTarii.

CyTb npo0ieMu mossirae B TOMy, 1110 Yepe3 BUCOKY Bapiallifo pecypciB arperariB i MexaHi3MiB
aBTOMOOUTIB (A1 AM3C/IbHOT €HEPrOCUCTEMH, HANpPHKIad, KoeilieHT Bapialii pecypcy CTaHOBHTH
0,25...0,76) ix iHOUBiMyalbHI BIACTHBOCTI B INIAHOBO-TIPO(UTAKTUYHIN CHUCTEMi OOCITyTOBYBaHHS 1
PEMOHTY He JI0 KiHIlS peanii3oBaHi. Tak, Ha 00CSTH MOTOYHOTO PEMOHTY aBTOMOOLIIB, SIKUH 3a3BUYAl
3HAaXOAMTHCS B yCYHEHHI 3001B depe3 HecBOEUacHE BUSIBICHHS HeCIIpaBHOCTEH, mpumnaaae moHan 50%
3arajJlbHUX TPYAOBHUX BUTPAT HAa yTPUMaHHS aBTOMOO1TIB [1].

Ponp miarHOCTHKH B cHUCTeMi pO3pOOKHM TEXHIYHOI eKcIulyaralii MpOCTEKYEThCS 3 aHami3y
po3sutky cuctemu TO 1 pemoHTy. Po3BHTOK cucTeMu o3Hayae BUIAIKOBY 3MiHy crpaterid TO i
PEMOHT B TIOPSIKY iX mporpecuBHOCTI. Po3podka cucremu TO Ta peMOHT OXOIUTIOE HACTYITHI OCHOBHI
ctparerii [2] yTpuMaHHS aBTOMOOUIIB y 3aI0BLIBHOMY CTaHi: PEMOHT 3a MOTPEOOIO, HOPMATUBHUI
peMOHT abo mpodilakTHKa, TEXHIYHE OOCIYrOBYBaHHS Ta PEMOHT Ta MpodilakThKa 3a moTpedoio
(puc.1). Ilpm amamizi X CTparterii B SKOCTI Kpurepito edekTuBHOCTI cucteMu TO 1 peMOHTY
MPUHHATHI KOMIUICKCHUH TIOKAa3HWK - CyMapHi THTOMI BHTpPaTH Ha MIarHOCTHKY, TEXHIUHE
00CITyroByBaHHS Ta PEMOHT aBTOMOOLIS. AOCONTIOTHA €()eKTUBHICTh CHCTEMH, 3MIHIOIOUKCH BiJl OJTHIET
cTpaTerii 10 1HIIOI, 3pocTae MPHONM3HO B YOTHUPU Pa3H. 1€ CBIJUUTH NPO BEIHMKE 3HAYCHHS
JIarHOCTYBaHHS, SIK ()aKTOpa PO3BUTKY CHCTEMH.
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Kareropia 1

B PeMOHT 3a HeobxigHicTio 1 H MpodinakTnKa 3a nepiognyHicTio

MpodinakTuka no craHy MpodinakTuKa 3a HeobxigHicTio

Pucynox 1. lunamika epextuBHOCTI cTparerii TO Ta peMoHTY
[nnuBigyansHa iHndopMamis Ipo TEXHIYHUN cTaH aBTOMOOITIB O3BOJISIE TIOCTYIOBO MEPEHTH
BiJl €IMHUX CTaTHUCTHYHHX METOJIIB YIPaBIiHHA PEKUMaMU OOCIYrOBYBaHHS aBTOMOOLUIIB 10
IHIUBIIyIPHUX, TAM CaMHM 3HAYHO 3HM3WTH KUTBKICTh 3assBOYHHUX PEMOHTIB 1 BTpaTH PECypCy Bin
nepeayacHoro oOciyrosyBaHHs. Ha puc. 2 Moka3aHi OCHOBHI €TalM PO3BUTKY IIarHOCTUKH Ha
ABTOMOOUIEHOMY TPaHCIIOPTI.
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3acTocyBaHHA A4iarHOCTUKM B paMKax NaaHOBO-nonepearKyBanbHoro cuctemm TO i
PEMOHTY Ha OCHOBI paLioHabHOI TEXHOIOTIT 3 iarHOCTYBAHHAM.

Mepexig ao cuctemn TO | peMOHTY 3a pe3ybTaTaMM Per1aMeHTHOro
LiarHOCTyBaHHA.

A
Mepexig Ao cMcTeMm onepaTUBHOIO YNPaBAIHHA TEXHIYHMM 06C/YroByBaHHAM i

PEMOHTOM Ha OCHOBI CTaLiOHAapPHOro i BOYA0BaHOrO AiarHOCTYBaHHA

Pucynox 2. OcCHOBHI eTany PO3BUTKY MiarHOCTHKH Ha aBTOMOOITFHOMY TPAaHCIIOPTI

YacTka KOHTPOJBHO-IIarHOCTHYHHUX POOIT 3 PEMOHTY Ta PEMOHTY CYyYaCHHMX aBTOMOOLTIB
nepesunuia 60% 1 mpomoBKye 3pocTaTH. Y 3B'S3KY 3 IIUM BaXJIMBa TaKOX MpobjemMa CKOpOUYSHHS
BUTpAT Ha OIUIATY IpaIli MPY BUKOHAHHI KOHTPOJIHHO-11arHOCTUYHOI pOOOTH.

Bupimenns miei npo0neMu peasnizyeTbes ABOMA CIIOCOOaAMHU:

- TiABUIICHHS €()EeKTUBHOCTI 30BHINIHLOI CTAIliOHAPHOI AIarHOCTHUKH MIISTXOM ITOHATBIIOTO
BIIOCKOHAJICHHSI i METOMIB Ta 1HCTPYMEHTIB IIPH IMOEIHAHHI JIarHOCTUYHHUX CHCTEM 31 CTBOPCHHIM
ABTOMATHU30BAaHUX CUCTEM;

- 3a paxyHOK WiABUINCHHSI TPHUIATHOCTI TPAHCHOPTHUX 3ac00iB 1 po3poOKM BOYIOBaHUX
JIaTHOCTHYHUX 1HCTPYMEHTIB JUTSI IOCTIHHOTO MOHITOPHHTY TEXHIYHOT'O CTaHy TPAHCIIOPTHHUX 3aC00iB
3 MiHIMaJIbHOIO BapTICTIO.

BrmuB giarHOCTUYHHMX TPOIECIB HA TIOKPAIICHHS TEXHIYHOTO CTaHY OKPEMHX CHUCTEM, a
TaKo)Xk aBTOMOOITFHUX BHMOT, IO BIUIMBAIOTh HAa BHUTPATY MalHMBa 1 TOKCHYHICTh BUXJIOTHHUX Ta3iB,
SICKPaBO UTFOCTPYE JMHAMIKy CKOPOYEHHS KIJIBKOCTI TPAaHCIOPTHUX 3ac00iB, IO HAAXOIATh Ha
TEXHIYHE 00CITyTOBYBaHHS 3 HECTIPABHOCTSIMU.

3 BBEACHHAM [IaTHOCTYBaHHA, 00'emHaHoro TexHomoriwao 3 TO-1, micas 2..3 mukimiB
TEXHIYHOTO OOCIyTOBYBaHHS KUIBKICTh TPAHCIOPTHUX 3aco0iB 3 migBumieHuM BMicToM CO vy
BiJIIPAllbOBAaHUX Ta3ax 3MEHIIYETbcs 3 85% aBTOMOOLTIB, IO HAIXOASATh Ha EKCIDTyaTalliio [0
BBeJIeHH: JiarHOCTHKH A0 35...40% micns BopoBamkeHHs. KinbKicTh aBTOMOOLTIB, IO HATXOASTH Ha
TEeXHIYHE 00CIIyTOBYBaHHS 3 HU3LKHM THCKOM IIOBITPS B IITMHAX, 3MEHIITYETHCS Maike B 7 pasis [2].

AHaJIOriYHNH TTO3UTHBHUHN €(EKT CIIOCTEPIraeThes 1 MY BBEACHHI NOTTUOICHOT JiarHOCTHKH.
Kinbkicte aBTOMOOLTIB, 10 MOCTyMa0Th Ha TO-2 3 HeCpaBHUMHU €HEPrOCUCTEMH, CKOPOTHIIACS Ha
25%.

Jliteparypa

1. Jlymuenko O.A. Texuiune oOcmyroByBaHHS i peMOHT aBToMoOumiB: Ilimpyunwmk .-K.
3nanns — [pec, 2003-511 c.

2. MupomnukoB JI.B.Ponp guarHoCTHKM B TOBBILIEHHH SPQPEKTHBHOCTH CHUCTEMBI
TEXHMYECKOr0 OOCIyXHBAHHS M peMoHTa aBTomoOmneii: Tpymer HMAJIU, — Texuuueckas
JKCIUTyaTaIus aBromoomier, 1979 - 310 c.

3. Konecnuk ILA., Illeiinnn B.A. Texnnueckoe 0OCTyXMBaHUE W PEMOHT aBTOMOOMIICH.
YueOuuk mist By30B — M.:Upancropr, 1985-325¢.
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YK 629.3.018
P.M. JIucak
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

CTEH/J A5 BUBHAYEHHSA EOEKTUBHOCTI I'AJIBMIBHUX CUCTEM

ABTOMOBULIA
R.M. Lysak
STAND FOR DETERMINATION OF EFFICIENCY OF CAR BRAKING
SYSTEMS

Ha panuii wac akTyallbHUM € TUTaHHS 3a0e3nedeHHs Oe3nepeliifHocTi poboTH
TPAHCIOPTHHUX 3aco00iB. 3a/yIsi ILOTO PO3POOJIAIOTHCSA PI3HI CTEHAM, 30KpeMa KOHTPOJb
3arajibHOI MUTOMOI TalbMIBHOI CHMJIM 1 OCbOBOI HEpPIBHOMIPHOCTI rayibMiBHUX cuil. CTeHA
3a0e3mnevye A1arHOCTYBAaHHS B aBTOMATHYHOMY 1 HEABTOMAaTHYHOMY PEKMMaX BHMIPIOBaHHS.

lo6  mocmimkyBaTH  HapaMeTpd  aBTOMOOUIIB  pO3pOOJEHO  METOAMKH:
eKCIIEPUMEHTAJIbHUX  JIOCHIKeHb XapaKTEepPUCTUK 3YEIUIEHHS €JacTHMYHOI MIMHU 3
IWIIHAPUYHOIO OMOPHOIO TIOBEPXHEI0; TAapyBaHHS CHUCTEM BHUMIPIOBAHHS; JOCIIIKEHHS
paziyca KOYeHHsI KoJieca B IMAMOPSIKOBAHOMY PEKUMI.

Jis peamizaiii HaBeJEHUX BHUIE METOAMK OYB CIPOCKTOBAaHWW 1 BUTOTOBICHUI
VHIKQJIbBHUA CTEHJ, 110 J03BOJISIE JOCIIKYBAaTH MPOIIECH, 110 MPOTIKAIOTh B 30HI KOHTAKTY
€aCTUYHOI IIIMHY 3 O6iroBux OapadaHoM. 30BHINIHIN BUTIISA CTEHIY 1 HOTO CTPYKTYpHA cxema
MIPEICTABJICH] HA pUCYHKY 1.

3 BHUKOPHUCTAHHSM PO3pOOJIEHOI MaTeMaTHyHOI Mojei Oylo MPOBENEHO aHATITHYHE
JIOCJTIIJDKEHHST 3aKOHOMIPHOCTEH Tpollecy B3aeMojil mUHU TanbMmyrodoro kojieca ATC 3
WITIHAPUIHOT ONIOPHOT TIOBEPXHEIO CTEHY.

Pucynox 1. 30BHINIHIN BUTIISAL CTEHAA IS JOCIIHKEHHS MTPOIIECIB B3aEMO/IIT ITUHU 3
6iroBux OapabaHom

KoHcTpyKLis cTeHIy BKIIOYAE CHUIIOBY CHUCTEMY, IO 3a0e3ledye 3aBIaHHS TECTOBHX
pPeXUMIB, 1 CUCTEMY BHMIPIOBaHHSI MMapaMeTpiB MPOIECY B3a€MOIl MIUHK 3 IUJIHIPUIHOIO
noBepxHero 6apabaHa.

Po3pobiiena BuMiprOBaJibHa CHCTEMa J03BOJISIE OJJHOYACHO BHMIPIOBATH €JIEMEHTapHI
HOpPMaJIbHI 1 eJIeMEeHTapH1 JOTUYHI peakKilii, po3MoIiiIeHi M0 JOBXHUHI IUIIMU KOHTAKTY IIMHU
3 MIWIIHIPUYIHOIO MMOBEpXHEI0 Oapabana, 3a0e3meuyroun MiHIMaabHI TOXHOKH.

3a pe3ynbTaTaMH EKCHEPUMEHTAJIbHHUX JIOCHI/DKeHb BIepumie Oyiau OTpUMaHi
eKCIICpUMEHTAIIbHI Ta aHAJITHYHI CMIOPH PO3MOJITy HOPMAJIBHOI 1 JOTHYHOI PEakiii 1o
JIOBXKHUHI IJIIMH KOHTAKTY IMIMHU 3 HMTIHAPUYHOIO OBEPXHEIO OJMHOYHOTO OapabaHa CTeHILy

(puc. 2).
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Pucynoxk 2. I'padiku emop posnoainy HopmanbHuX AR, 1 gotnunnx ARX peakiiit mo
JOBXHUHI TIUISIMM KOHTakTy mmHM, Amtel 175/65-R14-82H 3 muninapudnoi omopHOI
noBepxHero Oapabana miamerpom 0,24 M, Tpu HaBaHTaXEHHI Ha Koyieco KH 1 THCKY TTOBITpS B
muHi 0,21 MIla

JlirepaTypa
1. Mapteiaenko, FO. P. IlpakTtuueckoe pyKOBOACTBO MO NPUMEHEHHUIO MapameT-
pudeckoil ontummszanuu B uHTerpupoBaHHoi cpene Solid Works & Cosmos Works. M.:
Bricmas mkona, 2006 — 26 c.
2. 1. TlonoxxeHne 0 TEXHMYECKOM OOCIY>KUBAaHHH U PEMOHTE MOJBIKHOTO COCTaBa,
MH.: Tpancrexnuka, 1998 — 214 c.
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YK 656.072
B.B. Jlyuis, B.I1. I'nagiok, A.B. CyxeHnko
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH yHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

MAPHIPYTHU MICBKOTI'O ITACA’KUPCBKOI'O CIIOJIYYEHHA

V.V. Lutsiv, B.P. Hladiuk, A.V. Sukhenko
ROUTES OF THE CITY PASSENGER COMMUNICATION

ABTOMOOUTPHUN TpaHCHOPT, W0 TMPU3HAYCHHWH JJII TEPEeBE3CHHS IMacaKHUpiB
SBIISIETHCS BAXJIMBOIO CKJIAJJOBOIO TPAHCIIOPTHOI cucTeMHu YKpainu. BiH Moxke po3risaarucs
K OKpeMa BeJIMKa rajly3eBa CUCTeMa, Mal0Yu BC1 HEOOX1/THI O3HAKU TaKOi CHCTEMH.

Metoro (QyHKIIIOHYBaHHS TpPaHCIOPTY Ta CHUCTEM JJIsl MEPEBE3CHHS IMAaCaXUpPIB €
3aJI0BOJICHHS ITOTPeO HACENEHHS 1 TOCNOAAPCTBA y IEPEBE3EHHAX 3 TPYAOBOIO, KYJIbTYpPHOIO,
no0yTOBOIO Ta IHIIOK METOI0 3 BUKOPUCTAHHSAM MapIIPYTHOI Mepexi (puc. 1).

Pucynox 1. Buam MicbKuX MapiipyTiB:
1 - miameTpanbHul; 2 - pagiaibHUA;3 - HaMiBAIaMeTPabHUM; 4 - KIJBIIEBUH; 5 -
TaHTe€HIIaJbHUNI; 6 - BUXOINUTD 3a MEXK1 MicTa.

Meroau TpaHCIIOPTHOTO OOCIYTOBYBAaHHS TOJIISIOTh HA TPYIOBI Ta 1HAWBITYaJbHI.
[nauBigyanbsHe OOCIYrOBYBaHHS J03BOJISIE 3JIHCHIOBAaTH JIOCTABKY MAacaXHpiB OYKBaJIbHO
«BIZ JBEpEH O ABEpEi» 1 peamizyeTbCs 3 BUKOPHUCTAHHSM JIETKOBHUX aBTOMOOITIB-TaKCi.
['pymoBi MeToau BpaXxoOBYIOTh CXOXKICTh IHTEPECIB PI3HHUX MMACAXKUPIB 3a HANPSMaMH 1 4acoM
nepecyBaHb 1 3aCTOCOBYIOTH Y (pOpMi pa3oBOi a00 MapIIPyTHOI TEXHOJIOT1i 0OCITyroByBaHHS.

3a MpPOCTOPOBHM PO3MIILIEHHSIM pO3PI3HAIOTH YOTHPH THIOBUX CXEMH MIiCBKOi
nacaXupchKoi Mepexi (puc.2.).

A) B) B) )

\

Pucynok 2. Tumosi cxemu MiChKOi TaCaXKUPCHKOT MEPEXi.
(A — pamianbHa, b — pamiaibHO — KiJIbIIEBa, B — IPSIMOKYTHA, [ - BUTbHA)

BrockoHaneHHsI TepeBe3eHb MACaXHUPIB y MICTax € aKTyalbHUM ITHTaHHSM, SKE
norpedye HAyKOBOTO OOIPYHTYBaHHA 3 TOYKH 30py PpalliOHAIHHOTO BUKOPUCTAHHS
TPAHCIIOPTHHUX 3aCO0IB MPH MACAKUPCHKHUX MEPEBE3EHHAX a TaKOX PO3POOKU ONTUMAIBHHUX
rpagikis pyxy T3 Ha macaKUPChKUX MapUIPyTax pyxy.
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YK 656.089
H.FO. MakoBuHcbkuii, B.SI. CtaxiB
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

METO/IA OPT AHI3AIIIL PYXY HA MAPHIPYTAX

N.Yu. Makovynskyi, V.Ya. Stakhiv
TRAFFIC ORGANIZATION METHODS ON ROUTES

[lepeBe3eHHst MiX MiCTaMu, IPOMHUCIOBUMH LEHTPAMU PETIOHY, MK perioHaMu KpaiHu
a00 MDKHApOJHI BIIHOCATH 10 MaricTpaibHUX. OCHOBHOI iX OCOOJIMBICTIO € BEJIMKa
IPOTSDKHICTh MAapILIPYTIB.

[lepeBe3eHHsT Ha BEJNMKI BIJCTAaHI MOXXYTh BHUKOHYBATHCS IO OJHIA 3 JBOX CXEM:
HACKPIi3Hil a00 JUTbHUYHIN.

[Tpu HackpizHii cxemoro (puc. 1) aBTOMOOLTI 3 BAHTAXEM PYXarOThCS Bijl TOYATKOBOTO
710 KIHIIEBOTO MYHKTY 0€3 IepeBaHTaKEHH.

ron@ Tl 5 T

Pucynox 1. Hackpizna cxema nepeBe3eHHs

PobGoTa BoxiiB Moke OyTH OpraHi3oBaHa MO CHUCT€MI OJMHOYHIM, mapHoi i3au abo
MO3MIHHO.

Tak sk yac IIOJCHHOI 1 MOTHMXKHEBOI POOOTH BOMIsI OOMEXKEHA PEKUMOM Horo mparii i
BIJIMOYMHKY, TO OJIMHOYHA i37]a HE MOXe 3a0€3MeYNTH BHCOKI MBUKOCTI JIOCTAaBKH BaHTAXKIB
1 MPOMYKTHBHICTH Tpami Bofis. Kpim Toro, ogwmHOYHa i37a TOB's3aHA 3 JTOBrOTPUBAIUM
BIIPUBOM BOJIS BIJ MiCIsl TOCTIHHOT JUCIOKAIlli, HECHPUATIUBUMH YMOBAaMH MOTO
BIZITOYMHKY Ta OOCIIyTOBYBaHHS pPyXOMOTO CKJIQJy.

[Tapna pobora (z1Ba BOisS HAa aBTOMOO1IB) JO3BOJISIE CKOPOTHTH MPOCTOI aBTOMOOLIS,
3pOCTalOTh  MIBUAKOCTI  JIOCTAaBKM, ajie poOOYMil dYac BOMIIB  BHKOPHUCTOBYETHCS
HepaIioHaIbHO.

[TocmimoBHa 3MiHa BOAIIB B XOJi MEpEeBE3EHHs Ha JaJIeKi BIACTaHI JO3BOJISIE 3HATH
npobieMy oprasizauii BiAMOYMHKY BOIIB B 10p03i, ajie CKJIaJHa MO OpraHi3alii: 3'aBIsSeTbCs
HEOOXIJTHICTb CYBOPOTO Y3TO/PKCHHS HACKPI3HOTO PYXy aBTOMOOUTIB 1 MUIBHUYHOI 3MIHH
BOJIIiB, SIKI IPO’KMBAIOTh B PI3HUX MyHKTAX 110 MAapLIPYTY MEepEBE3€CHb.

[Ipu IiTEHUYHOT CXEMOIO MapIIPYT pO3OUBAETHCS HA AUISTHKH, PyX OJTHOTO aBTOMOOLIIS
3MIACHIOETBCS TIIBKM HA OJHIM JUIAHII, HAa KOPJIOHaxX MIUISHOK OpraHi3oBaHa mepeaaya
BaHTaXiB (puc. 2).

1 2
|‘ > |4 "r‘!
» FAN »
A B
Q«l— ------ Q - 12 == \4 ——————

Pucynox 2. JlinpHUYHA cXeMa MepeBEe3ECHHS
Ha mapmipyTi mpaifoe TiibKu OJUH BOAIM, KU MpaIloe Ha MiACTaBl MOJOXKEHHS PO
po0OOTYy Ta BIAMOYNHOK BOTIS.
JlitrepaTtypa
1. OnbBuk P. CripaBoYHHMK MO 0€30MacHOCTHIOPOKHOTOABMKEHUS / P. DIbBUK,
A.b. Miocen, T. Baa. CnpaBounuk mo 6e3omacHocTuaopokHoroABIKeHus / [lep. ¢ HOpB.
[Toapenakmueit npod. B.B.Cunssnosa. M.: MAJIU, 2001. 754c.
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YK 624.21
M.M. Macwok
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH yHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

3ACTOCYBAHHS METOAY KIHHEBUX EJIEMEHTIB JJIS ITPOBEJAEHHSA
PO3PAXYHKIB
M.M. Masyuk
APPLICATION OF THE FINITE ELEMENT METHOD FOR
CALCULATIONS

B nmanwmii yac npu NpoeKTyBaHHI 1 MiATOTOBII KOHCTPYKTOPCHKOI JOKYMEHTAIIl IHPOKO
BUKOPUCTOBYIOTHCSI MOKJIMBOCTI OOYHCIIIOBAIBHOT TeXHIKM 1 mpukiaaai nporpamu CAITIP.
OpHi€ero 3 HAMOLIBII MOMUpPEHUX MporpaM Takoro poxay € maker SolidWorks [1]. OcHoBae
Horo mpu3zHaueHHs - moOymoBa 3D wMojenel NPOEKTOBAaHUX OO'€KTIB 3 HACTYITHHM
OTPUMaHHAM po00Uu0i KOHCTPYKTOPCHKOT nokyMeHTamii (2D kpecnens, cnenndikamii i T.11.).

[Ticnst crBopennst mpoekTy B SolidWorks, MoximiBo, Oyae MOTpiOHO BIIIOBICTH HA JESKI
NUTAaHHA, HAIPHUKIIAA: Y4 MOXKE JIeTallb 3JIaMaTucs? SKMM YMHOM BOHa Oyze aedopmoBaHa? uu
MOXKHa BHUKOPHCTOBYBAaTH MEHIIMH O0CAT Marepialy 0e3 IKOAW —eKCIUTyaTaliiHuMA
XapakTeprucTUKamMu? 3a BIICYTHOCTI IHCTPYMEHTIB aHATi3y Ha IIi MUTAaHHS MOXKHA BiJIOBICTH,
TUTHKY TIPOMIIIOBIIH BC1 IUISIXH 1 1€ 3aiiMe 0arato yacy MUKy po3poOku BHpoOy. [{ukit po3podku
BUpOOy 3a3BHYail BKIIOYAE HACTYIHI €Tamy: MoOyaoBa MOJAENI B CHCTEMiI aBTOMAaTH30BAHOTO
npoektyBaHHs1 SolidWorks; cTBopeHHsT mocmigHOTrO 3pazka MpOEKTY; BUPOOHWYI BHUITPOOYBAHHS
JIOCIIZTHOTO 3pa3Ka; OI[IHKA pe3yJbTaTiB BUPOOHWYMX BHIIPOOYBaHB; 3MiHA MPOEKTY Ha OCHOBI
pe3ynbTaTiB BUPOOHMUYMX BHIPOOYBaHb. Lleit mporiec TpuBae 10 OTpUMaHHS 3a0BLIBHOTO
pileHHs. 3a JOMOMOrOI0 aHali3y MO)XKHA BHKOHATH HACTYIHI 3aBJAHHS: 3HM3UTU BUTPATH,
BUKOHABIIIM TECTYBaHHS MOJETI HAa KOMITIOTEpPl, a HE B TPOIEC JOPOTUX BHPOOHHUHMX
BUIIPOOYBaHb; CKOPOTHTH 4Yac, HEOOXIMHWH JUIi TMOJaHHA NPOAYKTIB HA PHUHOK, UUIIXOM
3MEHIIIEHHS KUTBKOCTI IUKJIIB PO3POOKH BUPOOY; ONTHMI3YBATH MPOEKT, IIBUIKO 3MOICTFOBABIIN
JIEKUTBKOX KOHIIEMIIIH 1 CIIeHapiiB mepe NPUHHATTSAM OCTaTOYHOT'O PIllIEHHS 1 BUBUILHUTHU OLIbIIE
4acy Ha 00[yMyBaHHS HOBHX ITPOEKTIB. Y TIPOIIECI aHANII3Y HANPyXeHb a00 CTAaTUYHOTO aHATi3y Ha
OCHOBI Marepiary, OOMeXeHb 1 HaBaHTaXEHb PO3PAXOBYIOTHCS IMEPEMIILICHHs], HaBAHTKEHHS 1
HaNpyXeHHs B JieTaii. Marepian pydHY€eThCs, KOJIM HaMpYKEHHS JOCSATHE TIEBHOTO piBHs. Pi3HI
Marepialil pyHHYIOTbCS TIPH PI3HUX PIBHAX HampyxXeHHA. s po3paxyHKy HampyXeHHS
npukiaaHi mporpamu makera SolidWorks ( "CosmosWorks" 1 "CosmosExpress') BUKOpUCTOBYIOTh
THIHUYN CTaTHYHUI aHaTi3 Ha OCHOBI METOy CKIHYEHHHX €JIEMEHTIB. MeTOo/I KiHIIEBHX EIIEMEHTIB
(FEM) - nie HamiiiHMi YrCeNbHUA METOJ JJIsl aHaji3y 3aBhaaHb 3 mpoekTyBaHHSI. FEM po3ouBae
CKJIaJIHy 3aJa4y Ha KiJbKa MPOCTUX. Y HBOMY MOJEINb AUIMTHCS Ha KiTbKa MPOCTHX (OpM, sKi
Ha3WBAIOTHCS E€JIEMEHTAMH. YCTAHOBYI TEOMETPHYHI PO3MIPH 1 TIOJIOKEHHS MOJAeNed 070
I700abHOI  CHCTEMHM KOOPAMHAT BH3HAYAIOTHCS TPH IMPOEKTYBaHHI Ha eTari KiHEMAaTHYHOTO
CHHTE3y MEXaHI3MY 3 ypaxyBaHHSIM rabapuTiB 1 poOoUoi 30HU. [HIII reoMeTpryHi po3MipH BY3IIiB
BU3HAUECHI Ha €Tami eCKi3HOro KOMIOHYBaHHS. CTaTW4HI HAaBaHTAXXEHHA HAa BY3IHM (TOUKH
NIPUKJIaIaHHs, HAIIPSIMKA Ta a0COJFOTHI BEIMYWHH ) BU3HAYAIOTHCS Ha €Talll CHJIOBOTO PO3PaxXyHKY
3a JIONIOMOrol0 TMOOYJIOBHM IUIAHIB CWJI. SIK OCHOBHAa MeTa pPO3paxyHKYy METOJOM KiHIIEBHX
€JIEMEHTIB CTOCOBHO IMPOEKTOBAHOI KOHCTPYKIIIT € BU3HAUSHHS TOBIIMHU 0a30BUX JeTaneit (O19HIX
CTIHOK, IIJCTaB, BYHIOK 1 T.I.) B 3aJ©KHOCTI BiJ 0OpaHOro Matepiaqy I HaHOUIbII
HECHPHUSTIMBUX YMOB HaBaHTAKEHHSL.

Jlireparypa
1. Mapteinenko, FO. P. IIpaktudyeckoe pyKOBOACTBO 10 TPUMEHEHHUIO TapaMeT-pHYeCKOi
ONTHUMHM3AIMH B HHTETpupoBanHOi cpene Solid Works & Cosmos Works. M.: Beicmas mkomna, 2006 — 26 c.

2. Muarenun, H. E., T'ynenwnn, C. O.,AHanu3 TUHEHHON CTATHKH, COOCTBEHHBIX()OPM M YCTOMIHUBOCTH
¢ ucnoiyp3oBanueM FEA texnonoruii. M.: U3n-so CAD — House, 2006 — 32 c.
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JOCJAIIKEHHAM 3MIHA ’)KOPCTKOCTI TOPCIOHHOI MIJABICKH 3
MNO3A0BXHIMU BAXKEJISIMUA

M.P. Mys'kiv
INVESTIGATION OF CHANGE OF RIGIDITY OF TORSION SUSPENSION
WITH LONGITUDINAL LEVERS

3 0aratboX JOCIIIKEHb BCTAHOBIEHO, IO CKJIaJalbHI TOPCIOHHM, 310paHi 3 JEKiIbKOX
CTPYDKHIB, BIJIPI3HIETHCS BIJ CYIUIBHUX BHCOKOI HAIHHICTIO, MEHIIOK >XOPCTKICTIO 1
JIOBTOTOO CBOE poOOTH. TOMY BHHHKA€E MPOMO3HULLISL IPYKUHHUI NPYKHHUH €IeMEHT Ii/IBICKH
MPUYCITIB JIETKOBUX aBTOMOOUTIIB 3aMIHUTH TOPCIOHOM, 1 TOAI yCi BHIIE IepepaxoBaHi
nepeBaru HaOipHOTO TOPCIOHA B JAaHOMY BUIAJKY SIK HE MOXKHA JI0 peui.

B sixocTi oKkpeMoro eneMeHTa HaOIpHOTO TOpPCiOHA MPUHMAIOTh TUTACTUHYACTHA €JIEMEHT
OpSMOKYTHOTO mipodinto. st HabipHOTO TOPCiOHA, OCHOBHUM BHJIOM HABAaHTa)KEHHS SIKOTO €
KPY4YCHHSI, HaWOUTIBIN JOIUILHO CIUYEHHS KBaapaTHOI (OpMH, IO CKIANAETbCA 3 TIACTUH
OofHaKoBOi  TOBIIMHM. IlmactmHuM  HaOGIpHOrO TOpPCiOHA TOBHMHHI ~ BHTOTOBIISITUCS 3
BUCOKOBYTJIe1eBoi jeroBanoi cram SO0XT'A a6o 60C2X mo I'OCT14959-79. Jlns migBUIIEHHS
BTOMHOI MIIIHOCTI TUIACTUHU TOPCIOHA TapTyIOTh, 0OPOOISAIOTH IpoOOM, 1 TOPCIOH B 3i0paHOMy
CTaHI MITAI0Th 3aKPYYyBaHHS B CTOPOHY MPOTHIICKHY POOOYOMY XOy. Bim KUTBKOCTI 1 SIKOCTI
BUKOHAHHS TIOTIEPEIHIX 3aXOJiB, IO MiJBUIIYIOTH MIIHICTh BiJi YTOMU TOpPCIOHA, 3aJICKHUTh
BEJIMYMHA PO3PAXyHKOBHUX JIOMYCTUMUX HampyxkeHb. CaMuM KpaluM SK Ha MEHE B SIKOCTI
Marepiay JIsi BUTOTOBJIEHHSI OKpEMHUX IUIACTHH TopcioHa € cranb 60C2X mo 'OCT14959-79,
MOTIEPETHRO 3arapToBaHa 0e3 JapidoCcTpyMHUHHOI 00poOKkH. XKOpPCTKICTh TOPCIOHHOI MiABICKH 3

MO3/IOBXKHIMH BaXXETISIMU 3MiHHA, B 3B'S3KY 3 THM,

A? H & / 10 TIpY POOOTI MIIBICKU 3MIHIOETHCS BIJICTaHb BiJI

¥ OCl TOMIaHHS TO3/I0BKHBOTO BAXKENs 1O JiHIT Mii

; HaBaHTaXeHHs. [Ipyn yoMy HaiOiIbIIA KOPCTKICTh

’ MIIBICKH BI3HAYAETHECI B MOJIOXKEHHI MiHIMAIBLHAX

ii pgedopmamiii 1 B Mipy 3OUTBIIEHHS KyTa

’ 3aKpy4yBaHHSI TOPCIOHA >KOPCTKICTh 3MEHIIYETHCS.

2 MiHIMaTbHOTO 3HAYEeHHSI KOPCTKICTh TOPCIOHHOI

i MIABICKU JOCSTa€E, KOJIHU ITO3I0BKHIN Ba)KLIb KOJIeca

y PO3TaIIOBYEThCST TOpH3OHTAIbHO. [lpu mepexoi

’ Ba)KEJIEM TOPH30HTAIBHOTO TIOJIOKEHHSI dKOPCTKICTh

’ - MiABICKM 3HOBY IMoO4YMHAEe 3poctatd. lle HaouHO

IPOLTIOCTPOBAHO Ha PUCYHKY 1.

}f MM Y 3BSBKYy 3 BHKJIAQJICHUM, HaWOUIBII

Pucymok 1.  Dmoctpauis  3minm  JOUUIBHUM € BUOIp JIOBKUHM TMO3J0BKHBOTO

JKOPCTKOCTI TOPCIOHHOT mifBickM 3  BaKeNs MiABICKM TakuM, 100 3abe3medyBaiocs 3

TI03I0BKHIMH BOKEISIMA OJTHOr0 OOKY TOPH3OHTAILHE TOJOKEHHS BaKES

OpU  3aBAHTAKECHOMY TIpUYeNi 1 TIOXWiIe Ha

criopsizpkeHoMy nipuyerti. [Ipu ynopi migBicku B Oydep 0OMeXeHHsI TMHAMIYHOTO X0y BaXKilb

TaKOX BI3bME MOXUJIE TIOJI0KEHHS], ajie 3 1HIIOr0 OOKY BiJl CBOI'O TOPU30HTAILHOTO MOJIOKEHHS.
Le 103BONIMTH 3HU3UTH KOJUBAHHS KOPCTKOCTI MiJBICKH, 1 BBAXKATH ii MPUOIU3HO MOCTIHHOIO.

Jlitepatrypa
1. KysumenoB B.A., [IpskoB W.®D. KonctpympoBanme wu pacuer aBToMoOwmisa. I[lomBecka
aBToMoOumiIsL: YueOHoe nocodue. — YibsaHoBcek: Yl TV, 2003. — 64 c.
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VYI]IK 656.025

0.b. OHumyk, A.M. MatBiiimH, KaH1. TexH. HAyK., 101L., O.Il. [{boHb, KaH/I. TEXH.
HaYK., J101I.

TepHOMiNbCHKHIA HAIlIOHAIBHUH TeXHIYHMH yHiBepcuTeT iM. L. [Tymros, Ykpaina

AHAJII3 CXEMU JOCTABKH BAHTAKIB HA MAATHUKOBUX MAPIIPYTAX

0.B. Onyshchuk, A.Y. Matviishyn, Ph.D., O.P. Tson, Ph.D.
CARGO DELIVERY SCHEMES

ABTOMOOUTHHUH TPAHCTIOPT 3aiMa€e OJIHE 13 POBIIHUX MICIIh K Y EKOHOMIUHIN cdepi
JepKaBU Tak 1 y couianbHid. [1]. YV pe3ynabTaTi MpoBeAEHUX TEOPETUYHMX OCIiIKEHb,
BCTAHOBJICHO III0 B JIaHWK Yac HE ICHY€ €JUHOTO METOJOJIOTIYHOTO IMIIXO0My JO OIlIHKH
e(peKTUBHOCTI (DYHKIIIOHYBAaHHS JIOTICTUYHHUX CUCTEM MiINpUeMCTB. Tak, IIUPOKO MOIIMPEHE
MOHATTS (PyHKITIOHANTbHA €(EeKTHUBHICTh, IO KUIBKICHO BH3HAYAETHCS SK KOPUCHUHN e(]eKT,
OTpUMaHUIl y pe3ynbTaTi (YHKLIIOHYBAaHHS JIOTICTUYHOI CHCTEMM 3a BHM3HAYCHHMH MeEpion
yacy. KopucHuii epexT BUMIPIOETHCS KUTBKICTIO 00CSITOM BHKOHAHUX JIOTICTHYHUX TTOCHTYT,
BEJIMYMHOIO OTPUMAHOTO pUOYTKY TomIo [2].

Binomi mMeromgmku (opmyBaHHS CTPYKTYpPY aBTOMOOUIBHOTO MAapKy 3a MOCTIMHHUX
3aMOBJIEHb 0a3yIOTHCS Ha TOMY NMPUHLUII, 110 €(eKT BiJ 3aCTOCYBaHHS aBTOMOOLIIB € IPSIMO
nponopiiiauii X KibkocTi. SAxmo TTC e ckmamHoro, TOOTO BKIIOYAE B3a€MOIOB’SI3aHI
JOTICTUYHI omepamnii, TO TaKUi NPUHIUI HE BUKOHYETHCS, OCKUIBKH 3MIHHI PO3B’SI3KY €
B32€MO3aJIKHUMHU.

BukopucranHs 3amponoHOBAaHOTO METOAY NOJAHO Ha HANMPOCTIMIN JIOTiCTUYHIN
CXeMi — MasSTHHUKOBUX MapIIpyTax MpH OOCITYroByBaHHI BJIAaCHUM aBTOTPAHCIIOPTOM 30yTy
roToBoi npoaykiii. CTpyKTypHa MO/IeIb CXeMHU MOJJaHa Ha PUCYHKY 1.

'—! “ - .
iy ’fr"":& Tyl fy
—{‘ 1:;1‘}_‘, Fa

%.,m"g ity "rfs. = gk

ST i oA

% Sgdig;a rA‘P 3)‘&
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Pucynok 1. Crpyxrypna monens TTC

JlirepaTypa

1. T'ymentok I.JI. Xapakrepuctrka aBToMoOUTbHOI Tanmy31 Ykpainu / 1[I, ['ymeHrok,
O.I1. LIpoHb // AKTyasbHi 3a/1a4i CydaCHHX TEXHOJIOTiH : 30. Te3 JOMOBifel MiXKHAp. HAYK.-
TexH. KoH}. Monoaux ydenux Ta cryaeHTiB, (Tepuominb, 17-18 muctom. 2016.) / M-Bo
OCBITH 1 HayKu YKpainu, TepH. HawioH. TexH. yH-T iM. L. ITymros [ta iH]. — Tepnomins: THTY,
2016. —c. 345.

2. M. Bapan, O. Uponp / Ormsn cucreM mepeBe3eHHsA BaHTaxiB // 30ipHUK Te3
nonoBiget VIII MixHapoaHoi HayKOBO-TEXHIYHOI KOHGEpEeHIi MOJOIUX YyYEeHHX Ta
CTYZEHTIB ,,AKTyaJIbHI 33a4ui CydacHUX TeXHOJOrii “ M-Bo ocBiTu 1 Hayku Ykpainu, TepH.
HaIioH. TexH. YH-T iM. I. ITymtos [ta iH]. — Tepuonins : THTY, 2019. — C. 161.
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FO.1. Munayc, kana. TexH. Hayk, aou., P.P. 3aBepyxa, K.B. 3axapos, [O.B.
KapameBcbkuii, /.I. Kaumapcbkuii

TepHOMINbCHKHIA HAIlIOHAILHUH TeXHIYHUM yHiBepcHuTeT imMeHi IBana Ilymros, Ykpaina

JOCJIIKEHHA POBOTH A-TABAYIB TA BIIJIMB HA
OYHKINIOHYBAHHS CUCTEMU KEPYBAHHA BEH3MHOBUM JIBUT'YHOM

Y.I. Pyndus, PhD., R.R. Zaverukha, K.V. Zakharov, Y.V. Karashevsky, D.I.
Kachmarsky
STUDY OF A-SENSOR IMPACT ON GAS ENGINES CONTROL SYSTEM
FUNCTIONING

JloCHiKEHO SKOPCTKI €KOJIOTIYHI HOPMHM, IIO Jajdd IOIITOBX HA 3aCTOCYBAaHHS
KaTaJIITUHYHUX HEUTPai3aTopiB — MPHUCTPOIB, MO CIPHUSIOTh 3HWKEHHIO 3MICTY IIKIIITUBUAX
PEUOBHH y BiIIpPalbOBaHUX ra3ax. AJie KaTaiizaTop €()eKTHBHO IpallO€ JIUIIE 332 MEBHUX
yMOB. be3 TOCTIfHOrO KOHTPOJIFO CKJIaay TMaJuBHO-TIOBITPSAHOI CyMilIi 3a0e3MeunuTH
KaTaji3zaropaM TpUBaldy poOOTYy HEMOXJIMBO — 4Yepe3 OigHy Cywmill KartamizaTopu
MePETpiBaOTHCSA, a uepe3 0araTy 3a0MBarOThCA Cakero. JIJIsT KOHTPOJIIO 3a CKIIAI0OM CyMIII Ha
aBTOMOOUISIX BCTAaHOBJIOIOTh MJATYMKH BMICTY KHCHIO Yy BiAmpanboBaHux raszax. Ilpu
ONTUMAJIBLHOMY COCTaBi IIi€l cyMimni, Koy Ha 14,7 4acTHH MOBITPS JOBOAUTHCS | yacThHA
nanuBa, A AopiBHIOE 1. «BikHO» edekTuBHOI pobOoTH KaTtamizaropa xyxe By3bke: A =1+0,01.
3a0e3neynuTy Taky TOYHICTb MOXJIMBO TIJIBKM 3a JIOIOMOTOI0 CHCTEM JKHMBJICHHSA 3
€JIEKTPOHHUM (IIMCKPETHUM) YIMOPCKYBAaHHSM NalMBa W IMPH BUKOPUCTAHHI B JIAHIIIO31

3BOPOTHOTO 3B'SI3KY JIIMOa-30H1a.
rQ
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Pucynox 1. 3oBHIimHINA BATIIS JIIMO1a-30H/a Ta 3aJICKHICTh OTYXHOCTI nBUTyHA (P) 1
BuTparu nanusa (Q) Big koedimieHTa HAATUIIKY TTOBITPS (A)

Hapnummox moBiTps B CyMillli BUMIPIOETHCS JOCUTh OPUTIHAIBHUM CHOCOOOM —
[IUISIXOM BH3HAYEHHS Y BUXJIOIHUX Ta3ax 3MicTy 3anuikoBoro kucHio (O2). Tomy msmOpa-
30H/1 1 3HAXOJAUTHCS Y BUITYCKHOMY KOJIEKTOPI Iepe]] KaTaaizaTopoM

JamGoa-30H0

Katanizatop

Pucynox 2. Po3ramyBanHs nsimM0/1a-30H,1a
EnexTpuvHMil CUTHAN AaTuynKa 3YUTYETHCS €JIEKTPOHHUM OJIOKOM KepYBaHHSI CHCTEMH

ynopckyBaHHs nanuBa (OBY), a Toil y cBolo uepry onTHMi3ye CKIJIaJ CyMilll HUIIXOM 3MiHH
KUIBKOCTI TajiiBa, SIKe MOAAEThCS Y MIUTHAPU. Ha neskux cydacHHX MOJENSX aBTOMOOLTIB €
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me onauH JiiMOma-30HA. Po3ramoBaHuii BiH Ha BUXO[l Karamizatopa. Llum mocsraerbes
OipIIa TOYHICTH TPUTOTYBAHHS CyMilll 1 KOHTPOJIOETbCA €(EKTUBHICTH poOOTH
KarajizaTopa.

Bcranosineno 1o asmM01a-30H i€ 32 MPUHITUIIOM TJIbBAaHIYHOTO €JIEMEHTA 13 TBEpAUM
€JICKTPOJIITOM Y BUTJISAI KEpaMiKH 3 JIOKCUIY MUPKOHito (Zr2). Kepamika jieroBaHa OKCHIOM
1Tpito, a MmoBepXx il HAMMWIIOIOTHCS CTPYMOIIPOBIIHI MOPHUCTI €IEKTPoaH 13 miuatuHu. OnuH 3

€JICKTPO/1IB OOMHUBAETHCS BUXJIOITHUMH Ta3aMH, a IPYTUH — MOBITPSM 3 aTMOC(EpH.
Bianpaursosasi rasu

0.9
0.8
0.7
0.6

0.5 14.7 CrexioMeIpirine BLIHOMEHHT

0.4
0.3

AtmocdepHe
MOBITpA

AR

barata cysmm Bianma cysim

Pucynok 3. Cxema aTunka Ta 3aJeKHICTh HapyT JIIMOAa-30H/1a Big KoedilieHTa
HajuIKy 1oBiTps (1) mpu Temmeparypi natunka 500-800°C

EdexTuBHE BUMIpIOBaHHS 3TMIIIKOBOTO KUCHIO B Ta3ax JIIMO/1a-30H,1 3a0€31euye miciis
posirpiBy mo temmneparypu 300 — 400°C. Tinmpku B TaKuX yMOBaX IHUPKOHIEBUH EIEKTPOIIT
Ha0yBa€ MPOBIAHOCTI, a PI3HUI B KUTHBKOCTI aTMOC(EPHOTO KHUCHIO W KUCHIO Y BHUXJIOTHIN
TpyOi Bezie 710 OSABU Ha €JEKTPoax JsIMO1a-30H1a BUX1THOI HAPYTH.

[Ipu mycky ¥ mporpiBi XOJOJHOTO JBUTYHA KEpyBaHHS YHNOPCKYBaHHSM IajuBa
3MIHCHIOETBCS 0€3 ydacTi LbOT0 JaT4YMKa, a KOPEKI[is cOCTaBa MAJMBHO-MOBITPSAHOI CyMmili
3MIMCHIOETHCS 110 CUTHAJIAX 1HIIMX JATYMKIB (ITOJI0KEHHS IPOCEITBbHOI 3aCIIIHKH, TEMIIEPATYPH
OXOJIOZHOI PiIMHU, YuciIa 00epTiB KOJIHYACTOrO Baiy ¥ iH.). OCOONMBICTIO ITUPKOHIEBOTO
IMO/1a-30H1a € Te, 0 MPU MAJIMX BIIXWICHHSIX cOocTaBa cyMiii Bij izeanbHoro (0,97...1,03)
Harpyra Ha HOro BUXO[i 3MiHIOeTbCs cTprOKkoM B iHTepBam 0,1 — 0,9B. Kpim nupkoHieBux,
ICHYIOTh KMCHEBI JaTYMKU Ha OCHOBI IBOOKHCY TUTaHa (Tiz). [Tpu 3miHi 3micTy kucHio (O2) y
BiJIIPAIIbOBAHUX Ta3ax, BOHU 3MIHIOIOTh CBill 00'eMHMIT omip

BusiBieHo mo gani poOOTH JaTYMKa CamoJ1iarHOCTHKOI aBTOMOOLIS HE (PIKCYIOThCS.
Tomy ocrarouHe pilleHHS OpO 3aMiHy JaTyMKa MOXKHA MPUAHATH TUIBKK TMicias Horo
peTenpHOT MEPEeBIPKH.

Takox BCTaHOBIJIEHO, 1110 TIPU 3ropijoMy ado BiAKIIOUEHOMY JIAMOaa-30H11 3mict CO
3poctae Ha mopsanok: Big 0,1 — 0,3% n0 3 — 7% 1 3MEHIIMTH HOro 3HAYEHHS HE 3aBXKIU
BJIAETHCSI, TOMY III0 3aracy X0y T'BUHTA SKOCTI CyMillli MOXe He BUCTauuTH. JIssmMOma-30H1 —
HaiffOIIbII ypa3IMBHil JATYMK ABTOMOOLIA i3 CHCTEMOIO YIOPCKyBaHHS. Joro pecype
ctaHoBUTH 40 — 80 THC. KM 3aJIeKHO BiJl YMOB eKCIUTyaTalii i cpaBHOCTI ABUTYHA. [loranuii
CTaH MAacJIO3HIMAJIbHUX KUIellb, MOTPAIUIAIHHSI aHTH(QPHU3y B I[WINHAPA W BHITYCKHI
TpyOomnpoBoH, 30arayeHa MaJuBHO-TIOBITPSIHA CyMilll, 3001 B CHCTEMI 3amairoBaHHs CHIIBHO
CKOPOYYIOTh CTPOK HOTO CITYXKOH.

Jlirepatypa

1. ITociOHUK 3 PEeMOHTY, MIarHOCTHIN, €KCIUTyaTallii i TEXHIYHOMY OOCIyTrOBYBaHHIO
CHCTEM YNOPCKYBaHHS 3aKOPJIOHHUX aBTOMOOLIIB. - M.: TexHo-Book, 2001.-272c.
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YK 621.82
IO.1. Ilunayc, kaHa. TEXH. HAYK, AoL., P.P. 3aBepyxa, O.B.Xynoo6eii, B.A.Kauan
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

JTOCJIIKEHHA IKOCTI TA HAJIMHOCTI KOMIIOHEHTIB
EJEKTPOOBJIA/ITHAHHA JEI'KOBUX ABTOMOBLJIIB

Y.I. Pyndus, PhD., R.R. Zaveruha, O.V. Khudobey, V.A. Kachan
STUDY OF ELECTRICAL COMPONENTS QUALITY AND RELIABILITY OF
PASSENGER VEHICLES

JlocnipkeHo Ta OTPUMAaHO 3a JIOTIOMOTOI0 BUpa3y MOBEpXHIO skocTi (P) BUroroBneHHs
OJIMHMYHOTO PO3MIPHOTO TMapaMeTpa aKTHUBHOI 30HM cTapTepa mnpu 3MiHi Bigx 0 mo 1
koedinieatax toyHocTi (kr), mamamToBanocti (kH) i moctiiiHOMY 3HaueHHI KoedirieHTa
crabinpHOCTI TexHojoriyHoro mpomecy (kc = 1) BupoOHuITBa. DOpMa MOBEPXHI SIKOCTI
HiATBEPKYE YMOBH MPOTIKaHHS BUCOKOTEXHOJIOTIYHOTO Tpolecy BupoOHunTea: Pi — 1 mpu
kr—1,ka—0,kc— 1.

Pucynok 1. 3anexuicts Pt (kt, ku) mpu ke=1

Kputepiii sikocTi enekTpooOiagHaHHs TaKOXK MOB'I3aHUHN 3 XapaKTePUCTUKAMU CHCTEMHU
CTATUCTUYHOTO TPHUMAIBHOTO KOHTPOJIO sAKOCTI mpoxaykiii. s mnoOymoBu miaHy
OpUHMAIIBHOTO ~ KOHTPOJIIO ~ BUKOPUCTOBYeThCs — posmonin  Ilyaccona, #oro  BuOip
IPOJAUKTOBAHUM, ONTHMAaIbHUM 3HAuYeHHAM o0csary BuOipku wmeHmuMm 10%, yacTkoro
nepexTHux BUpoOiB B maprii meHmowo 10%. Ilicns BuU3HA4YeHHs MapaMeTpiB IUIaHY
CTaTUCTHYHOTO MPUIMATIHFHOTO KOHTPOITIO SIKOCTI OYIy€ThCSI OTIEpaTHBHA XapaKTEPUCTHKA Ta
XapaKTEepUCTHKa SKOCTI MPOKOHTPOJIhOBAaHOI mapTii. 3aBASKH BBEJICHHIO B CHCTEMY
VIPaBITIHHS SIKICTIO BUPOOHHIITBA Y3arajJbHEHOTO KPHUTEPIiI0, 3a0€3MeUy€eThCsS B3aEMO3B'A30K
napaMeTpiB TEXHOJIOTTYHOTO MPOIIeCy 3 MJIaHAMU MPUHMATEHOTO KOHTPOJIIO SIKOCTI.

BukoHaHO Mozenb, SiKa CKIQAAETHCS 3 MOJIYJIB CTapTEpiB, 3aBAaHTAXKCHHS MOPTAYy,
ormrumizanii, GpinbTpanii i anamizy. Jlami cuctema 30upae BipTyalnbHI CKIAJalIbHI OJUHUIN B
noptai mo 200 map. Y momyni ¢inbTpariii TpoBOAUTHCA BIIOIp AETasIel, sIKi BiJMOBIIAIOTH
BCTaHOBJICHUM BUMOTraM. Ilicist BU3HAUEeHHS B3a€MO3B'SI3KY MIXK HaJ(IHHICTIO 1 HAKOITMYEHUMHU
BUTpAaTaMW Ha YCYHEHHS BiJIMOB €JI€MEHTIB, CUCTEM 1 aBTOMOOUIIB B IIIOMY, 3'SBJISIETHCS
MOYJIMBICTB JUIsI TOOYJOBH MOJeNiell peMOHTONPUIATHOCTI, IO BiZOOpakaloTh 3aJEXKHICTDH
BUTpAT Ha 3a0e3MeueHHs HaIMHOCTI BiJ (PaKTUUHOT HAIIHHOCTI 1 eKCIUTyaTalliifHOTO Mpooiry.
[ToOynoBa Takux MoJIeNeil MPOBEIEHO Ha OCHOBI OTPUMAHUX B TPETHOMY PO3/ILJI1 PiBHSIHB, IO
BIJIOOpKAIOTh 3aJICKHICTh HAIWHOCTI BiJ TPOOITy Ta OTPUMAHUX B IIIOCTOMY PO3Iiii
PIBHSHB 3aJIeKHOCTI BUTpAT BiA HaaiiHOCcTi. IIpum 1mbomy, YTBOPIOETbCS CHUCTEMa 3 JBOX
HEJTIHIHHUX PIBHSHbB.
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['pacdiune 300paxkeHHsT MOIEII HAIIMHOCTI aBTOMOOUIS 1 CHCTEMH €JIeKTPOO0OIIaTHAHHS
IIPEJICTaBJICHO Ha puc. 2.

Pucynox 2 - Mozenb HaliiHOCTI JISTKOBOTO aBTOMOOLIIA (a)i HOTO CHCTEMH
enekTpooOmagHanHs (0)

BceranoBneHo mo Mozenb J03BOJISE€ TMPOBOAWUTH MPOTHO3YBAaHHS 3MIHM BHUTpaT B
eKCIUTyaTallii mpu BIPOBAKEHHI 3aX0/11B CIIPSIMOBAHUX HA MOJINIICHHS SKOCTI Ta HAIIHHOCTI
eslekTpooOagHanHg aBToMoOUTiB. Ha puc. 3 mpexncraBieHi KpuBi 3MIHM HWMOBIPHOCTI
0e3B1IMOBHOI pOOOTH OCHOBHHX €JIEMEHTIB €JIEKTPOOOIaIHAHHS 1 aBTOMOOUIS y IIJIOMY, TIPH
BIIPOBA/KEHHI KOHIIETLii B BUPOOHUTY JisSUTbHICTb.
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Pucynox 3. Po3noain HagiitHOCTI 10 1 TiCIisl BOPOBAKEHHS 3aXO0/IiB JIJIsl aBTOMOOLJIIB

Pe3ynpTatu pOrHO3yBaHHS JIsl aBTOMOOUTIB TaKOX MOKAa3ylHOTh ICTOTHE IMOIMIIECHHS
MOKa3HUKIB 0€3B1IMOBHOCTI 1 PEeMOHTOINPHUIATHOCTI. OTtpumaHi  pe3yJbTaTH
HiATBEPKYIOTECS JIOCBIAUYEHHM aHANI30M eJIEeKTPOOOIaHAaHHS 3a JIOTIOMOTIOI0 CUCTEMHU
niarHoctuku ¢ipmu «GenRady, mo 1ie B BUpOOHMYOMY TMpoIeci 1 JaHHUMH EKCHEPTHOI
komicii. J[ilicHO, WiABMIIEHHA SKOCTI Ta CTaOUIBHOCTI BHPOOHMIITBA IO KJIIOUOBHM
po3MipHMMH TIapameTpamMu akTuBHOI 30HM EIl emekTpooOnagHaHHA CYTTEBO IIiIBHUIILYE
HAJIMHICTh IIMX KOMIIOHEHTIB, CHUCTEMH €JIEKTPOOOJIaJHaHHSI 1 aBTOMOOLTIB B IJIOMY, a
TaKoX 3a0e3mevyye CKOPOUCHHS BUTPAT HA YTHIII3AIlIF0 HEBIAMOBITHOT MPOIYKITIi.

JlitrepaTypa

1. Kosnosckuii, B.H. VYmpaBienue kauecTBOM W HAJSKHOCTHIO aBTOMOOUIIBHOTO
aNeKTpocTapTepa: yueOHo-meronuueckoe nocodue / B.H.Kosnosckuit, A./l.Hemuen. —
Tompsartu: I'OY BIIO «TTY», 2007. — 100 c.

2. TexniuHa excrutyaraiist asromo0isist / Koszak B.1. 2004.- 56¢.
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YK 665.6
B.B. Pu:xak, H.M. Curian
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH yHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

CIIOCOBH ITOBTOPHOI'O BUKOPUCTAHHA BIIIIPAIIbOBAHUX OJIUB

V.V. Ryzhak, N.M. Syhil
METHODS OF REUSING WASTE OILS

[Iporpec po3BUTKY Cy4acHOI TEXHIKM IOB'S3aHHWNA 3 IIJABHIIEHHSM EKCILTyaTalliiHUX
XapaKTEePUCTUK 1 30UIBIICHHSIM pOOOUYOTO PECYpCy MACTHIIBHHX MaTepiajiB, MEPEeBaKHO 3a
paxyHOK WiJBUIICHHS JIeTyBaHHs. YTBOpPEHI BiampanpoBaHi MacTtwia (BM), sk Bigxomw,
BUKJIMKAIOTh TOCTPY €KOJIOTIYHY MpOoOJIeMy, TIOB'sSI3aHy 3 YTHIII3AIlI€l0 CKIAAHOI CyMiIlli, 110
CKJIAJA€eTbCs 3: MPOJYKTIB XIMIYHOI Jerpajaimii BYIJIEBOJHEBOi OCHOBU (B TOMY YHCII
MOJTIApOMATUYHUX CTIOJYK); TMPOIYKTIB ACCTPYKIii (YHKIIOHATLHUX TPHUCAIOK (€IEMEHTO-
opraniyaux cnouyk: S, P, Zn, Ca, Ba i iH.), AucriepcHUX NMPOAYKTIB 3HOCY. TOMy akTyaiabHUM
€ TIUTaHHS PO3POOKHU 1 BUKOPUCTAHHS TEXHOJIOTIN YTHIII3alIlii Ta pereHepartii Bimpanb0BaHuX
Macell pi3HOro mpu3HadyeHHs. Pimenasm Pamu €Bpa3ilicbkoi €KOHOMIYHOI KOMicii Bif
20.07.2012 p Ne 59 npuitnaruii Texniuanii pernameHT MutHoro Corosy «IIpo BumMoru mo
MacTWIBHUX MaTepialliB, OJIUB 1 CIEUIATbHUX PIIUH», B IKOMY C(HOPMYIbOBaHI MpaBuia 3i
300py Ta yTWii3amii BiAMpPanbOBaHMX MACTHJIBHUX MarepiajiB, 10 3a00pOHSIOTH
BUKOpUcTaHHsA BM sk nanuBo abo komrnoHeHTa HagToBOi cupoBuHH. B mporieci ekcrutyaranii
Jierpajallis Macesl Ma€e He3BOPOTHUHN XapaKTep, K HACIiI0K, BITHOBJICHHS BilacTuBocTeld BM
JI0 BUXIJIHOTO CTaHy B MOBHiM Mipi HE MPECTABISAETbCA MOXKIMBUM. Y TOH ke yac BM He
MOXXYTh BHUKOPHUCTOBYBAaTHUCS B SKOCTI KOMIIOHEHTIB Ha(TOBOi CHpPOBMHH TIPOIIECIB
JeCTPYKTUBHOI NepepoOKH BHACIHIOK MOHAJ HOPMATUBHOTO 3a0pyTHEHHS pPErpecylodrMu
XIMIYHUMH e€JIeMeHTaMU. ToMy akTyaJdhbHOK HAyKOBO-TEXHIUYHOIO 3a/1aueio € po3poOKa
METOMIB TIONEPeAHbOro padiHyBaHHA, IO JO3BOJSIOTH 3alydyuTd BM B mpormecu
JECTPYKTUBHOI MepepoOKkn HapToBUX (pakxiliii 3 BUKOPHUCTAHHSIM IPOIECIB KaTaIiTHYHOTO
KPEKIHTY 1 CIOBUIBHEHOTO KOKCYBaHHs. 3a pe3ylbTaTaMH POy €KCIEPUMEHTIB OTPUMAaHO
JaHi Tpo TiAMOWHY Jerpajaiii BHUCOKOJETOBaHWX Macell B TMPOLECi eKCIuTyaTamii
aBTOMOOUTBHOT TEXHIKM. BU3HaueHO BIUIMB NapaMeTpiB eKCIUTyaTalii Ha 3MiHY CTaHy
nucriepcHoi a3y 1 BXOJATh 0 Hel MpUCaoK, SKICTh 1 3aJUIIIKOBUNA PECypc Macesd B Mepiof
periaMeHTHUX MpoOiriB. Po3po0ieHO TEXHOJOTiI0 BUKOPUCTAHHS MPSMOTO TEPMIUHOTO
OKHCIICHHSI JIJISl TIOTIEPEHHOTO 3HEBOJHEHHS, BUIAICHHS HU3BKOKUIUISTYUX KOMITOHEHTIB 1
OKHCHOI KOHBepcii BiJNpanbOBaHMX Macell. 3alpolOHOBAaHO HOBUU yHIBepCaIbHUN
0e3BIAXOAHUI CrOCiO yTHIIi3aMil MMPOKOTO CIIEKTPY BIANPAIbOBAHUX MAaced, IO IMOJSITac B
iX TEepMIYHOMY OKHCJIEHHI 3 TMOJAJbIINM COJIbBEHTHHM IOJIJIOM HH3bKOMOJIEKYIAPHUM
pO3YMHHUKOM. BH3HaueHO ONMTHMAaIbHI TEXHOJOTIYHI YMOBHM Ta amapaTypHe O(pOpMIIECHHS
npoIiecy AJIsl MOAANBIIOT IECTPYKTHBHOI MEPEPOOKH pereHepOBaHUX BipallbOBaHUX MaCell.
Januii crioci6 mo03Bossie KBali(piKOBaHO YTHIII3yBaTH BiANpallbOBaHI Macia 3 OJHOYaCHUM
BUDILICHHSIM €KOJIOTIYHMX 3aBIaHb, 30UIBIIEHHSAM pecypcHOi ©0a3M MpoIEeciB BTOPUHHOI
nepepoOKn BaXKUX (Ppakifiii TUCTUIATIB 1 HAQTOBUX 3AJIMIIKIB - KaTAIITUYHOTO KPEKIHTY i
CTHOBUJIBHEHOTO KOKCYBaHHs, BUpOOHHMITBA OiTymiB. OTpHMaHi pe3ynbTaTH MOXYTb OyTH
BUKOPUCTAHI y BUTJISAI BUXIIHMX JAaHUX IS TPOCKTYBaHHS 1 3 METOIO0 BIIPOBAIKCHHS

TEXHOJIOTIYHOTO MPOLECY YTHIIi3alii BiAIpalbOBaHUX Macell B IPOMUCIIOBICTb.

Jlitepatypa

1. I'yn, P.b. Hedrsansie 6utymsr / P.b. I'yn. — M. : Xumus, 1973. —432 c.

2. T'punenko, B.O. Pa3paboTka TEXHONOTMH PEreHEpPalMd MOTOPHBIX Macesll Ha OCHOBE MHUKpPO- U
ybTpadUIBTPAIUH : TUC. ...KaH. TexHud. Hayk : 05.17.18 / I'punienko Bnagumup Oseroud. — M., 2003. — 176
c.
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YK 631.371
A.B. CaBuyk, B.M. Iloropinens
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

JOCIIIKEHHA 30BHIINHIX HNIBUJAKICHUX XAPAKTEPUCTHUK
ABTOMOBLJIIB

A.V. Savchuk, V.M. Pohorilets
RESEARCH EXTERNAL SPEED CHARACTERISTICS OF CARS

[Ipu mocaimkeHH] 30BHINIHIX MIBUIKICHUX XapaKTEPUCTHK AaBTOMOOLIIB OIliHKA
JUHAMIYHUX Ta €KOHOMIYHMX BJIACTHBOCTEH iX JBHUTYHIB NpEICTaBIs€ iHTEpec epeKTHUBHA
MOTYXXHICTh 1 BIAMOBIAHI T mapamMeTpu MpH PI3HUX HABAaHTAKEHHSAX 1 4acTOTax OOEpTaHHS
KOJIIHYaCTOTO Basa.

3anexHicTh edekTuBHOT TOTYXkHICTh Ne (kBT), kpyrHoro momenty Me (kH-m),
gacoBoro Gt (kr/d) ta mutomoro epexktuBHoro ge (r/kBt-4) BUTpar manmBa BiJ 4acTOTH
o0epTaHHs KOJiHYAacTOro Baja n (00/XB) HA3MBAETHCA MIBHAKICHOI XapaKTEPUCTHUKOIO
neuryHa. Ha pucynky | mnpuBeneHa IIBHIAKICHA XapakTEpUCTUKA JIBUTYHa, BHUKOHaHa
BiamoBiiHO 10 BUMOr I'OCT 14846-81 «/Ipurarenu aBTOMOOWMIIBHBIC. METOJIBI CTCHIOBBIX
VCIIBITAaHUI.

N, M,,
kILl: - '\{‘J H-m
=1 ™~ |_4C F650
150 —
(/ \\ =600
p
130 A° 330
/r’ G
N |/ kor
110 /}f L] 37
(4]
‘ / ,
90 / “\r/,/ :
4
70 / // 29
g //
(¢t
r/kBr-r (/ 25
240 3
220 L =

Pucynox 1. 30BHINIHS MIBUIKICHA XapaKTEPUCTHUKA IBUTYHA

[IIBuaKicCHa XapaKTepUCTHKA, OTpPUMaHa TPH IOBHOMY HaBaHTa)XCHHI, TOOTO TMpH
MOJIOKEHHI PEeHKM MaJIMBHOTO Hacoca BHCOKOTO THCKY, IO BIJAMOBiJa€ HOMiHAIbHIN
MOTY)XKHOCT1 JIBUTYHA, HA3MBAETHhCS 30BHINIHBOI. BOHA moOKasye, siki HaWOLIbII ePEeKTUBHI
HOTYXKHOCTI 1 KDYTHHUM MOMEHT MOKHA OTPUMATH BiJ JaHOTO JABUTYHA MPH Pi3HUX YaCTOTax
oOepTaHHA KOJIHYACTOrO0 Baja 1 MIiHIMAIBPHUX NUTOMHX BHUTpaTax mnanuBa. [lIBuakicHi
XapaKTEPUCTUKH, OTPUMaHI NMPH TOJOXKEHHI peiiKM MajlMBHOTO Hacoca, IO BiANOBIJAIOTH
yacTkoBiil motyxHocTi (80, 60, 50% 1 T.A.), Ha3uBaKOTbCA yacTKoBUMHU. Lli XxapakTepucTuku
BUKOPHUCTOBYIOTKCS /ISl BCTAHOBIICHHS BIUTMBY Ha pOOOTY IBUTYHA TaKUX (PAKTOPIB, K CKIIA]
cyMminr, dactota oOepTaHHsS KOJIHYACTOTO Baja 1 i1H., IIK J03BOJISE 3HAXOAWTH IIISAXH
MOJIIIIICHHS] HOTO TEXHIYHHUX 1 EKOHOMIYHUX MOKA3HUKIB.

Jlireparypa

1. TOCT 14846-81 «JlBurareian aBTOMOOUIIbHBIE. METObI CTEHIOBBIX HCIIBITAHUI.
—M.: UTIK «M3paTenscTBO crangapToBy, 2003. — 42 c.
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YK 656.089
A.B. Cepennncbkuii, A.l. JIo6ko
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH yHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

IMPUHIOUIIN BIIBOPY ACOPTUMEHTY TOBAPY 31 CKIIALY 3A
3AMOBJIEHHAMMU CITOKUBAYIB

A.V. Seredynskyi, A.I. Dobko
PRINCIPLES OF SELECTION THE RANGE OF GOODS FROM THE
WAREHOUSE ORDERED BY CUSTOMERS

Omneparii py4Horo BigOopy 1 HiATOTOBKM TOBapiB J0 BIJBAHTAXEHHS Ha CKIAJa €
HaWOIIBII CKJIATHUM IPOIIECOM 1 BUMarae Bij 3aBifyBada CKJIaay Ta KOMIpHHUKA YiTKOTO Ta
cBo€4yacHOro ix BHKoHaHHsA. Lli omepaumii BkmouatoTh B cebe BiaOip ToBapy 3 Miclb
30epiraHHsl, KOMIUIEKTYBaHHS 1 YyHakKyBaHHS, OGOPMIICHHS CYNpPOBIJIHMX JOKYMEHTIB,
nepeaavdy TapHUX MICIbh B €KCIIEIUITIO TS LIEHTPai30BaHO1 TOCTABKU CIIOKHUBAYAM.

Binbip ToBapy mpoBOIATH IBOMA CIIOCOOAMHM: THAMBITYATBHUM 1 KOMITJIEKCHUM.

[anuBigyansHuil BinOip - 1€ MOCHIJOBHE KOMIUIEKTYBaHHS OKPEMOTO 3aMOBJICHHS.
[Tpu oMy MpaIliBHUK CKJIATy OOXOIUTh CTeIaXi, BUHMAaIOUH 13 MiCIlb 30epiraHHs HeOOX1IHY
KUIBKICTh TOBapy IaHOTO 3aMOBJIeHHS. ToBap po3MilllylOTh HAa MiJAOH YM KOHTEHHep 1
MepeMIIyIOTh Ha JUIBHUIIO KOMIUICKTYBaHHS.

KommiekcHuil  BigOip BHKOPUCTOBYIOTH TPH BUKOHAHHI HEBEIUKHUX 3aMOBJICHbD.
[IpamiBHUK CcKJIaay TOCHIIOBHO BHMMAae 13 MicIp 30epiraHHs ToBapu Il Bciei maprii
3aMOBJIEHbB 3T1IHO 13 3BEIEHUM JINLCTOM BiI0OOpY.

B nmogansimoMy nmpoBOsATE TOJAATKOBY OINEPAIliio - COPTYBaHHS BiIOpaHUX TOBApPiB 1O
OKpeMHUX 3aMoOBIIeHHsX. JlaHuii Meron BiZOOpY I03BOJSIE MIMPOKO BUKOPUCTOBYBATHU
MeXaH13MH, OCKUTHKH 3arajbHa KUIBKICTh TOBAPiB BIIOMPAETHCS BETUKUMHU MTAPTISIMH.

Bubip TexHONOTiYyHOI cXeMH pOOIT 3 KOMIUIEKTYBaHHS BiOYBA€ThCA 3a KpPHUTEpiEM
MiHIMIi3aIlii BUTpaAT TPYAOBHX 1 TEXHIYHUX pecypciB. B sKocTi kpuTepito MiHIMI3aIli BUTpaT
MOYKHa BUKOPHCTATH KOe(DillieHT Yuciia HallMeHyBaHb, SKUN XapaKTepU3ye, K 4acTO MO3ULIs
JTAHOTO TOBApPY 3YCTPIYAETHCS B 3aMOBJICHHSX, 1 BU3HAYAETHCS 32 (OPMYJIOLO:

_ L
K:==™
M,
i=l

7Ie 1 — YUCIIO 3aMOBJICHB B MEpioJ yacy T, IIT.;

[ — yncno HaliMeHyBaHb TOBapiB, 3aMOBJICHUX 3a MEPI0JT Yacy

M, — KinbKICTh MO3UIIIH B /-TOMY 3aMOBIIEHHI.

3naveHHs K3 = 1 mokasye, 0 MO3UIlis TOBapy A 3yCTpIUa€ThCS B 3aMOBJICHHSX OJIMH
pa3. Edexrt Bix 00’ etHaHHS 3aMOBIIEHB CTa€ BiuyTHUM 1ipu K3 < 0,7.

JlirepaTypa

1. BinbkoBebkuit  €.K., bakymiu 0O.0. Bantaxo3nasctBo: migpyunuk / €.K.
BinskoBebkuii, O.0. bakyniu. — JIbBiB: InTenexr-3axin, 2005. — 224 c.
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YK 656.072
FO.A. ITapxomuyk, P.O. Tanyask, }0.1. KozeBuu
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH yHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

TPAHCIIOPTHA MOBIJIBHICTH MICBKOI'O HACEJIEHHSA

Y.A. Parkhomchuk, R.O. Tanuliak, Y.I. Kozevych
TRANSPORT MOBILITY OF THE URBAN POPULATION

B puHKOBUX yMOBax TOCMOJApIOBAaHHS BaXKJIMBUM € pallioHaJbHE BHUKOPHUCTAHHS
PYXOMOT'0 CKJIay aBTOTPAHCIIOPTHUMH MiAPHUEMCTBAMH, 1110 3aiTHUH y epeBe3eHHsx [1].

[Ipobnema HamiifHOTO 1 KOM(OPTHOTO TMEPEeCyBaHHS 3 BUKOPUCTAHHSM MICHKOTO
MACaXUPCHKOTO TPAHCIOPTY € HAA3BUYANHO aKTYyallbHOIO Ui CYYacHOTO MIChKOTO
HacesJeHHs. AJpKe, 3apa3 CIIOCTEPIraeThCs HE3aJOBUIPHUN TEXHIYHMM CTaH 0araThOX BHIIB
TPAHCIIOPTHUX 3ac00iB, HEAOCTATHS HOTO MACAKUPOMICTKICTh, BICYTHICTh OONaHAHHS IS
3MIMCHEHHS TIEPEBE3CHHS IMacaXupiB, M0 MalTh oOOMexeHl (i3udHI MOMKIMBOCTI,
HEBIANOBIHA KBamiikamis BOAIiB, MmO cHOpuuMHsAe miaBumieHHs Kitbkocti  JITII,
HEe3a/IOBUTBHUM CTaH JIOPOKHBOTO TTOKPHUTTS.

B KHTTiI KOXKHOI JIFOIMHU BKJIMBE 3HAYEHHS MAlOTh JKUTIIO, Miclle pOoOOTH, OCBITa,
KYyJIbTYpHI Ta MOOYTOBI MOTpeOH, BiAMOUYNHOK. PeanizyBaTu Bci mi (GyHKIIT B OTHOMY MicCIIi B
TEMEepilIHIN Yac He YSIBISETHCS MOKIMBUM. 3’ SIBISE€THCS MOTpeda B IIepeCcyBaHHi.

[TpocTrMu Ha3WBaIOTh NEPEMIIICHHS HACEICHHS B MyHKTY BIAMPaBICHHS 10 MTyHKTY
NpU3HAYCHHS, SKE 3IMCHIOEThCS TMIMIMM XO0A0M abo B BHUITSAI  OesnepecanodHol
TpaHCHOpTHOI Moi3nku. CKIagHl — e Ti, AKi CKIAAAIOThCS 3 MIMIOXITHUX 1 TPAHCIOPTHHUX
nepecyBaHb a00 TIIBKU TPAHCIIOPTHHX, ajie 3 MEPECaaKOI0 PUCYHOK 1.
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Pucynox 1. Cxema nepemilieHb HaCeJICHHS:
a) mpocTe nepeMilieHHs; 0) CKIaHe TepeMIileHHS

[TimoxigHUMY 1 TPAaHCTIOPTHUMH HA3MBAIOTh BIAMOBITHO MEPECYBAHHS MILTUM XOIOM
1 3 BAKOPHCTAHHSIM PI3HUX TPAHCTIOPTHUX 3aCO0IB.

[lepemimienHsi Bil MOMEHTY BXOJY Macakxupa B TPAHCIOPTHHH 3acid 10 MOMEHTY
BUXOAY 3 HbOT'O HOCSITh Ha3BY MOI3/KH.

[HTEHCHBHICTD MEpeMIllleHb BUPAKAEThCS MMOKa3HUKOM, SKUH HA3UBAIOTh PYXJIUBICTh
HaceJeHHA. Po3po0ieHHsl TEeOpeTUUHUX, METOJANYHUX Ta MPAKTUYHUX PEKOMEHJAIIN 1o10
HiABUIIEHHAM €(EKTUBHOCTI BHKOPHCTAHHS IAaCaXUPCHKOTO TPAaHCIOPTY Yy MicTax €
aKTyaJlbHUM IIUTAHHSAM CbOTO/ICHHS.

JlitrepaTypa

1. Opoup O.I1. [Insaxu BU3HAYEHHS ONTUMAJIBHHX BIJICTAaHEH MDK IyHKTaMH
tpancnopTtHoi Mepexi / Llponp O.I1. // MixBy3iBcbkuii 30ipHUK “HaykoBi HoTaTku”. Bumyck
Ne55. — JIynsk.: JIHTY, 2016. — c. 418-421.
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H.O. TanboBcbkmii, B.JI. Ty3
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH yHIBepcuTeT iMeHl1 IBana [lymtos, Ykpaina

NEPECYBHUM BI3OK JIJISI 3HATTSA I BCTAHOBJIEHHSI KOPOBKH IEPEJIAY

N.O. Tanovskii, V.L. Tuz
MOBILE TROLLEY FOR REMOVAL AND INSTALLATION BOXES

[lepecyBHU# BI30K IJIsl 3HSTTS 1 BCTAHOBJIGHHS KOpPOOKHM mepenad (puc. l1)MicTuTh
MalJJaHYMK 31 BCTAHOBJICHWM B IEHTPI ii 3aXOIUIIOBadeM il KOPOOKM Iepenad B SKOMY
BKpY4YeHHUI poOOUMil TBUHT JUIsl BEPTUKAIBHOTO MEPEMilIeHHs (Bropy i BHH3) 32 JIOTIOMOTOI0
BakeJs. 3aXOIUTIOBA4Y MOXKE MEPeCcyBATHCS INMEPHEHIUKYIIPHO XOAY Bi3Ka JUIS TOJIETTIECHHS
3ai31y aBTOMOOLIS 1 IHIIMX YMHHUKIB HECYMICHHMX IS 3aXOIJICHHA 3 KOPOOKOIO mepenad.
Maiinanunk 3a0e3nedeHnii CTIMKaMu y BEpPXHIM YacTHHI, SKMX pPO3TAIIOBaHI POJUKH IS

[
=

Puc. 1 IlepecyBHUIT Bi30K [UI 3HATTS 1 BCTAHOBJICHHS KOPOOKH mepeaay

[TpucTpiii mpawioe TAKUM YHHOM.

ABTOMOO1JTh BCTAHOBJIFOETHCSI HA OTJISZIOBY SIMY JIJI BUKOHAHHS peMOHTHHUX poOiT. [lix
yac peMOHTY MY(TH 3YeIIeHHs, 3aMiHi BH)KMUMHOTO TMiJIIMITHUKA, CAJbHUKA MEPBHHHOTO
BaJTy KOpOOKH Tepead HeoOX1THO BiI'€THATH BiJl KapTepa 3YETUICHHS 1 3HATH ii.

Bi30k ofHUM TpalliBHUKOM MiTHOCUTHCS O aBTOMOOLUIS 1 BCTAHOBIIIOETHCS HA OTJISIIOBY
saMmy. Bi3ok mepecyBaeThCs Ha pOJIMKAX IO OTJISAOBIN sSiMI B HEOOXiTHE TOJIOKEHHS 1 3a
JIOTIOMOTOI0 TBHHTA 1 BaXKeNs 3aXOIUNIOBaY MiABOAMTHCA IMifi KOpoOKy mnepenad. Ilicms
BiI'€THAHHS BiJl KapTepa 34YeIJICHHS KOPOOKH TIepeaad BCTAHOBJIIOETHCS B 3aXOIUTIOBAY,
OIyCKA€ThCS TBHHTOM Ha HEOOXiIHUH piBeHb 1 Bi30K BiABoAWTHCA. Ilicis 3akiHYeHHs
PEMOHTY BIJIIOBITHOTO By3Jla KOPOOKH TMepeaady B 3BOPOTHIN MOCIIJOBHOCTI BCTAHOBIIOETHCS
Ha MiCIIe, MICIsS Y0TO BI30K 3a0UPAEThCs 3 OTIISA0BOT SIMHU.

Po3paxyHOK KOHCTPYKIIii MPOBOAMTHCS HACTYITHUM YHHOM.
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Tak sIk TBUHT HaBaHTA)XEHUIT OCHLOBOIO CHUJIOIO
F=Mg, (1)

ne M — maca KopoOkH; -g=9,8M/c IpUCKOPEHHS BUTBHOTO TaliHHS.
To 1 3arBUHYYBaHHS HEOOX1JHO MMPUKIACTH MOMEHT
Tga(;:Tm +Tp (2)

ne T — MOMEHT CHJI TepTs Ha OTIOPHOMY TOPIIi TalfKH;
T, — MOMEHT CHJI TepTS B Pi3b0i.
Tn =Ff(Dcp/2) (3)
ne Dep=(D1+d1)/2; 4)

D; — 30BHIIIHIN J[laMeTp TBUHTA;

D; — 30BHIIIHI iaMeTp TBUHTA,

F — xoedimieHT TepTs HA TOPIII TAHKH.

f=0,15 — nng TpaneneiganbHOi CUMETPUYHOT Pi3bOU.
BuznauyBaHuii MOMEHT CHJI TEPTS B pi3b0i

1,=0,5-F-d> tg (y+¢) (5)
ne y = arc tg P/nd> — kyT nigiiomy pi3om (6)
P — KpOK
d> — cepenHiil niameTp rBUHTA
@ = arc tg-fnp — KyT T€PTA B Pi3b0i (7)

ne fup = 0,65 f— npuBeaenuii koedilieHT TepTs A TpaneueigaibHOl pi3bOou.
[TpoBOIMMO PO3paxyHOK Ha MIITHICTb
Posrisimaemo 2 BUAM HaNpyKeHHS

— CTUCK
— KPY4YCHHS
Hanpysxenns crucky Bin cunu F
o = F/ACM (8)
ne Aeu— iaMeTp CldeHHS TBUHTA
HanpyxenHs kpydeHHs
Z=T,/Wg (10)

ne Tp — MOMEHT CHJI TepTs B pi3b0i
Wg — nosisipHHil MOMEHT OTOpYy.
MinHicTh 601Ta BU3HAYAIOTH 110 €KBIBAJICHTY HANPY>KECHHS
o= Vo 2 +377

Jlirepartypa.

1. ABtomoOmnu cemeiictBa «['azenb». PykoBOACTBO 1O  TEXHHYECKOMY
obcimyxuBaHuto U peMoHTy. C pexomeHmanmusMu >kypHasia «3a pymnem»/ I.D. AHUCHUMOB,
AM. baknymun, H.K. I'opOynoBa u np., [Tox pea. FO.B. Kyapssuesa — M.: «3a pynem»,
1999 —232 c.

2. CrnipaBouHUK o PEMOHTHO-00CTYKHBAIOILIEMY IIPOU3BOJCTBY
arpornpombiniuieHHoro komiuiekca / Kopxk A.I1., Uymak B.K., Omkano A.T'., I'yropouu M.C.
— K.: Vpoxaii. 1988- 240 c.
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B.A. Txopuk, FO.M. VHiar
TepHOMIbCHKUI HallIOHATBHUHN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [lymros, Ykpaina

MPUCTPIA I PO3TOYYBAHHSA MOSCKIB Y BJIOKAX IITUJITHAPIB

V.A. Thorik, Yu.M. Uniat
DEVICE FOR DRILLING BELTS IN CYLINDER BLOCKS

[puctpiii 1151 po3TOYYBaHHS YIIUIBHIOIOUUX HATIHIPUYHHUX MOSICKIB i TIb3U OJIOKIB
IATiHAPIB (prc.l) BHKOHAHO Yy BUIJISAI IITIIIEBOTO INTOKA, SKHH MO TMOCAAIl KOB3aHHS
BCTAHOBJICHUH B LEHTPAJIbHUN NUIILEBUX OTBIP IMJIIHAPHYHOTO KOpIyca 3 MOJKIJIHBICTIO
OCBOBOTO 1 KPyroBOTO TMEPEMIIICHHS, HIKHIN KiHEIlb sIKOTO BUKOHAHO KOHYCHOI ¢opmu. 1o
30BHIIIHBOMY J1aMETPy PYXOBHH KOPIYC € Y B3a€MOJii 3 MIATHCKHOIO BTYJIKOIO, sIKa 3HU3Y
JKOPCTKO 3aKpiluieHa J0 KOHIYHOI IIEHTPYBAJbHOI BTYJKH, SKa 30BHIIIHHOI HUKHBOIO
KOHYCHOIO TIOBEPXHEI0 € Yy B3a€MOJii 3 KOHIYHOIO TOBEPXHEI0 KOHIYHOI LIEHTPYBaJbHOL
BTYJIKH, 3HU3Y Ha HWITIHAPHYHOMY TIOSICKY SIKOi KOPCTKO BCTAaHOBJICHO ITiJIIUITHUK KOYECHHS
BHYTPIIIHIM JiaMeTpoM. 30BHIIIHIM JiaMETpOM IMiJIIMITHUK  KOYEHHS BCTAHOBIIEHO Y
BHYTDIIIHIM JlaMeTp MIINHAPUYHOTO KOPMyca, HIDKHIA IWNHAPUYHUN OYypT SKOTO
30BHIIIHIM JiaMETPOM € y B3a€MOJii 3 BHYTPIIIHIM OTBOpPOM OJIOKa HMJIIHIAPIB B SKOMY
HEOOXITHO pO3TOYYBATH VINUIBHIOIOUI TOSICKA . 3 HIKHBOTO TOPIIS KOHIYHOTO
[EHTPYBAJIbHOI BTYJIKH PIBHOMIPHO 110 KOJIy BUKOHAHO TPU pajliajibHi Ma3H, SKi € y B3aeEMOIi
3 PO3TOYHUMHU PI3LSAMH, K1 BIITUCHYTI 0 OC1 KOPITyca 3a IOMOMOTO0 BIATUCKHUX MPY>KHH.

KpiMm 1mporo po3TouHi pi3lli KOHYCHUMH TOPLIEBUMH TOBEPXHSMH € Y B3aeMOJii 3
KOHYCHOIO TOBEpPXHEI0 3 IUIIIEBOro MTOKAa. 3HU3Y KOHIYHA IIEHTPYBaJbHA BTYJIKA 3aKpUTa
KPHILKOIO, 5IKa BHYTPILIHIM JA1aMETPOM € Y B3a€MO/Ii1 3 HIKHIM pi3bOOBUM KiHIIEM PYyXOMOTO
IUTIIIEBOTO INTOKA, HA 30BHINIHBOMY JllaMeTpl SKOTO HarBUHYEHa Taika. OCTaHHS BEpPXHIM
TOPILIEM € Y B3a€EMOJI1 3 HXKHIM TOPIIEM KPHUIIIKH.

0

14
(1]

Pucynox 1. [Ipuctpiii 1y1st po3TOYyBaHHS YIIUTEHIOIOUUX ITIHAPUIHUX
MOSICKIB TIiJ] T1Ib3U OJIOKIB IWTIHPIB
Po3paxyHkoBa cxema 3MiHM BEIHMYHH MMOJAYl MIMUHASAS S 1 pi3usg S ISt pi3sHUX KYTIB o
w P

300pakeHa Ha puc. 2.
Bemuunna nmogaui mmuagens S (MM/00.) 3a TaHOKO CXEMOIO pPiBHA:

S =BB1=acosa—acosal=a(cosa—cosal), (1

187



Mamepianu IX Midcnapoonol HayKoeo-mexHiyHol KOHpEPEHYii MOIOOUX VHEHUX M CHIYOEHINIE.
Axmyanori 3a0a4i cyyacrux mexronozii — Tepronine 25-26 mucmonada 2020.

€ a - JOBXKHHA TSITH, MM.
Bennuuna momadi pizust S A1 1aHOT BETUYMHY T10/1a41 IITTHH/IEIS PiBHA
13

S =CC1:asinal—asinaza(sinal—sina). (2)
P
Bignomenns S /S (0cHOBHa XapaKTEpUCTHKA PO3TOUYHUX I'OJOBOK) OyJe CKIIaaaTu
e

S a(sinal—sina) sina —sina
1

oo - . G)

S a(cosa—cosa) cosa —cosa
u 1

Pucynox 2. PospaxyHnkoBa cxeMa 3MiHM BEIMYMHY NOAAY1 IIITMHAENSA S 1 BEITMYMHH
nojaui pizus Sp JUISL PI3HEX KYTIB @ @) — MAIMA KyT &, S < Sp; 0) — BeNUKHIA KYT &,
S > SP;
Ockinbku KoHCTpYKITiS PI” mepenbauae MOKIUBICTh 3MIHM KyTa ¢ B Jiana3oHi
0" <a <90, To po3paxyHOK ITPOBOJIUMO B ITIbOMY Jliama3oHi. [[js cpoiieHHs po3paxyHKy

BigHOmeHHs: S /S Bi3bMeMoO cepenHiM B Mexax 107 (a]).
b P

w

I'padik 3anexxHocti 3minu S /S Big KyTa o po3mimenHs mapHipiB B PI" 300paxennit
e

Ha puc. 3.
S12 \ I3 rpadika BuHO, 1II0 YyMOBa Sp /S
ﬁ \ 3a0e3mevyeThes MPU 3HAUYCHHSIX KyTa o > 45" .
8 HaiiGinb1n pamioHaIbHAM € 3aCTOCYBaHHS B
6 koHcTpykuii PI” kyta B Mexxax o =45...75".
4 \ [IpuitHsaBIIM KYT @ =45 B NOYaTKOBOMY
) \\\\ MTOJIOXKEHHI 1 TapaMeTp TITH a = 18 mm ,
o T 3a0e3mevyeMo MaKCUMAIIBHUH pajliadTbHUN X1

0O 10 20 30 40 50 60 70 & 90

pisuis. L = a —asin45 = a(1-sin45)=5,2 uum
Pucynox 3. I'padik 3anexHOCTI 3MiHU
S /S Bix Kyra po3MilLCHHS WAPHIPiB

BPI' .

JlitrepaTtypa

1. JlunueBckuii II.A. ToHkOoe pacTauMBaHWE OTBEPCTHUH METOJOM paclpeaeaeHUst
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XapbkoB: Beima mikona, 1973. - Bem.7. - C.27-29.

2. Ky3nenos FO.H., u np.. CamoycraHaBnuBarommecs: 3aKuMHbie Mexanu3Mebl. / FO.H.
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YK 621.8
O.P.IMmutpiB, KaH/. TeXH. HAYK, a0ul., M.B. I'py6eniok, P.II. Hanuk; P.I.OxHiBcbKMid
TepHOMiNbCHKHIA HAITIOHAILHUH TeXHIYHUM yHiBepcuTeT imMeHi IBana Ilymros, Ykpaina

METOAUKA BUSHAYEHHS KOE®INICEHTA ITPU IIEPEMIIINEHHI BAHTAXY
B I'BUHTOBHUX KOHBECEPAX

O.R. Dmytriv, Ph.D., Assoc. Prof; M.V.Grubenyuk; R.P. Tsapyk; R.I. Okhnivskyi
METHOD FOR DETERMINING THE COEFFICIENT OF FRICTION WHEN
MOVING CARGO IN A SCREW CONVEYOR

B [1] moka3ano, 1110 MiHIMYM MUTOMO1 €HEPTOMHOCTI BEPTUKAIBHOTO IBUIKOX1THOTO
3aJICKUTh TUIBKK BiJ KoedillieHTa TepTs BaHTaXy [0 TBUHTOBOTO pOOOYOro OpraHy i
BU3HAYa€e BCl 1HII KOHCTPYKTHMBHI HapaMeTpH Ta pPeXHMHU poOOTH KOHBEEpa IMpH HOro
omTUMi3aIii 3a EHeproeMHicTio. OTXe, BCTAHOBICHHS KOEQIIIEHTY TEepPTS HACHUITHOTO
BaHTAXY MO POOOYHX IMMOBEPXHIX Ma€ BEIUKE 3HAYCHHS JIJISl IPOCKTYBAHHS KOHBEEPIB.

[Ipu TpaHCTIOPTYBaHHI HACHITHOTO BAaHTaXy B TBUHTOBHUX KOHBEEpPAX, SKi IIMPOKO
BUKOPUCTOBYIOThCS  JIITHABAHTA)KYBAIBHO-PO3BAHTAXKYBAIBHUX  OIEpallisiX, BHACIIIOK
HEBPIBHOBa)XEHHOCTI CHJI, IO JIIOTh Ha TIJI0 BOJOYiHHSA, BaHTaX, KPIM MOCTYMAIBHOTO PYXY,
3MIHCHIOE TaKOX IUPKYIALIRHUN pyX, NMPH SKOMY YacTUHKH 3MIHIOIOTH CBO€ B33a€MHE
PO3MIIIIEHHS 1 BEKTOp MepeMillleHHS MOTOKY BH3HAYAaTUMETHCS, SIK BEKTOP MEpPEeMilCHHS
[IEHTpa Bard BUAUICHOTO €JIEMEHTY MOTOKY. [Ipu TpaHcropTyBaHHI 36pHOBOTO MaTepialy 4w,
HaINpUKIaJ, MAJWBHUX TeENeTIB IWIHAPUYHOT (PopMHU, KOe(DIIIEHT TEpPTS TaKOX MOXKE
3MIHIOBATUCh B Yaci, B 3aJIEKHOCTI Bl pEeXKHMY B3aeMOii (KOB3aHHS YW MPOKOUYYBAHHS).
BinnosinHo, po3paxyHKOBUI Koe(illi€HT TepTs, BA3HAYEHUH ISl OKPEMOT YaCTUHKH MOKE He
3aBXKAM BIANOBIAATH KOEQIIIEHTY TEPTS MPU B3a€MOJIi HACHITHOTO BAHTAXy 3 pOOOYUMHU
MIOBEPXHSIMU TBUHTOBOTO KOHBEEPA, a TOMY aKTYaJIbHUM € pO3poOKa METOAMK BHU3HAYCHHS
Koe(irieHTa TepTA MOTOKY BaHTa)Xy B YMOBaX TBHHTOBOT'O TPAHCIIOPTYBaHHS.

B Moxeni matepiaibHOI YaCTHHKHU HAINPSMOK i pyXy BH3HAYAETHCS KYTOM ITiIHOMY

IBUHTOBOI TpAEKTOPii TpaHCIOPTYBAHHS B=PFs saxuit omHosHauHO 3B’s3aHMIl i3
koedimieHToM TepTst 41 = & ; 1, BIAMOBOHO, KyTOM TepTs % 1| YACTUHKHU JO MOBEPXHI
TBUHTA 3 KyTOM MiHOMYy ¢ 3aJIeXHICTIO:
B=Py=nl2-a-gp, (1)

[Ipu TpaHcnopTyBaHHI BaHTaXy MOTOKOM, KYT HiAHOMY TpaeKTOpii TpaHCIIOPTYBAaHHS
B nns pisHMX 4acTHHOK MOe OYTH Di3HHIA, a TOMy BUHHUKA€ HEOOXiJHICTh BUKOPHCTAHHS
npuBefeHOro 3HadeHHs A . Jlng 1poro pospoGieHa eKCIepUMEHTaTbHA METOINKa
BU3HAYEHHA KyTa A 5 Ta, BiANMOBiZHO, KyTa TepTa % 1 BaHTAKy MO POOOYUX TOBEPXOHAX

reuaTa 'K 3a kyrom A = Am  Ha mmockiii Moneni TBHHTOBOTO KOHBeepa, SKa BPaXxOBYE
0COOJIMBOCTI TBUHTOBOT'O TPAHCIIOPTYBAHHS, L0 IPYHTYIOTHCS Ha HACTYMTHOMY. Y TBHHTOBUX

MIBUJKOXITHUX KOHBEEpPAX HAmpsAM TPAEKTOpil TPAHCIOPTYBaHHSA IMOTOKY (KYT P
BU3HAYAETHCS CHJIAMU PEaKIlii poOOYMX MOBEPXOHBb KOXKyXa Ta TBHHTA (13 BpaxyBaHHSIM CHII
TEPT), 10 3PIBHOBAKYIOTH CUITY TSDKIHHS Ta BiIIECHTPOBY CHITY.

[Tpu BimcyTHOCTI cvul TsDKiHHS (i7]€aibHE TBUHTOBE TPAHCIIOPTYBAHHS), BEKTOP CHJIH

TepTs KOB3aHHA BaHTAXy A0 xkomoba 2 = H2Ny = 4,r® o yanpapnenuit MpOTHIEKHO

piBHOAIHIM cunu peakuii noBepxwi reunta X1 = F1 + Ny i pipauii:
—F,=F + Ny, (2)
SIKIIO PO3BEPHYTH MOBEPXHIO KOXKyXa Ha ILUIONIHHY, TO OTPUMAEMO TUIOCKY MOJIEINb

IBUHTOBOIO TPAHCIOPTYBaHHSA. B IbOMy BHIIAAKY, CHJIa 3E€MHOTO TSDKIHHS G =mg

BUKOHYBaTHMeE Ty K (YHKIIiIO 1110 BifeHTpoBa cuia y 'K - mpuTuckae BaHTax 10 MOBEPXHI
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pPO3BEpHYTOr0 KOXyxa. ToJl mpu mepeMilleHi BEpTUKAIBHOI IUIOCKOI TUIONMHU (iMiTaTopa

I'BHHTA), BCTAHOBJIEHOI Ml KyTOM & 1O HampsMKy pyXy, [0 TOPU3OHTAJBHIM IUIONIUHI,
OTPUMAEMO KiHEMaTH4HYy Ta JWHAMiuHy MOAIOHICTH 13  iJeaJbHUM TBHUHTOBHUM

" i kyroBoro

TPaHCHOPTYBaHHIM (0€3 BIUIUBY g ) Y KOHBE€EpPi 3 MPUBEACHUM paIiycoOM
IBUJIKICTIO IOTOKY @17 = N8/ 7
OCKIUTBbKH CITIBBITHOIICHHS MIXK HaIllpsIMaMH BEKTOPIB Fy , YViT1a N ma mnockiit
MOJIell Ta B iiealbHOMY KOHBE€pl Taki K, TO Koe]imieHT TepTs A1 3a 3aMipSHUM KyTOM
BiJIXHJICHHS TIOTOKY B 170 Ha MOZEN BU3HAYAETBCS 3a 3ATEKHICTIO:
py =tg(n/2-a—-Pr,). 3)
Po3po6ieHuii MeToa 103BONsE 3a KyToM mimiiomy (mepemimenns) A n Bantaxy Ha

MJIOCKIA MOJENI BCTAaHOBHTH PO3PAaXyHKOBE 3HAYEHHS JUHAMIYHOTO Koe(dilieHTa TepTs H
MIpU TIEPEMIIICHHI BaHTaXy PYXOMOIO IMOBEPXHEI0, SIKE BIAPIZHATUMETHCSA BiJ KOEQIIIEHTY
TEpPTS A OKpeMoi YacTHHKH. [Ipu 1iboMy MaTepian OCHOBH Ha BEIUYHHY P ue BrmmBae.

G =mg

Jlis BepTUKAIbHOTO TBUHTOBOTO KOHBEEpA, B SIKOMY Jisl CHJI TSKIHHS Ha

BaHTQXX OJHOpPI/IHA (HE3MiHHA 3a HAMPSMOM), IIUIIXOM HAaXWJIy IUIOCKOI MOJENl Ha KyT X ,
MOYKHA JTOCSTTH TaKOTO TIePEpO3MOILTY CHITH TSDKIHHS Ha HEPYXOMY MOBEPXHIO, IO MOJIEITIOE

. . . . — 2
PyXOMy MOJENb TOBEPXHI HIHEKA i MOJIENIOE BIUIMB BiILEHTPOBOI cumu N, =mray (a

TaKOX CUJIH TepPTs Fy=u,N 2) Ta CWIH TSOKIHHS G=mg Jlis BUTIAAKY I[BOTO BUIIAJKY
PIBHSIHHS PIBHOBAru CWJI B TAHTCHINIAJIBHIN 10 KOKyXa TUTOITHUHI Ma€ BUTJIS.
UyNysin y = pu,G,cos y =R;sin y+G,sin y 4)

e G;{:m sin x=G/G,
I3 (4) BHIUTMBAE, 1O B3SBIIM BAHTAX OUTBIIOT Macu ™ » = ™ /SN X ne sin y = g /(g + roy,)
NUITXOM HaXWIy IJIOCKOI MOJENI Ha KT X , MOXKHA JIOCATTH TaKOTO MEPEepPO3MOITy CHIIN
TSOKIHHA MK HEPYXOMOIO TOBEPXHEI0, 110 MOJEIIOE KO0J00, Ta HAXWJIEHUM Mia Kyrom &
imMiTaTopom rBUHTa, kUil icHye y I'K Mik BiguentpoBoro cuitoro N, = mr oy , CHJIOIO TepTs
Fy=u,N 2) Ta CHJIOK TSKIHHS G =mg . BigmoBimHO, mia BIUIMBOM CHIHM TSDKIHHS KYT
HaxHny MoToKy A 17 3MEHIINTHCS Ha BETHIHHY A8 .
Brp=n/2—a—-¢ —AF (5)
s 3amaHOi KyTOBOi HIBHAKOCTI KOHBEEpA @  yaxun IUIOIIMHU OCHOBHU IIOCKOI

MOJIeJi Ha KyT X 3a/a€ 11 TMHAMIYHY MOAIOHICTh 13 KOHBEEPOM, IIBUIKICHHN PEXUM SKOTO
3a0e3nevye KyTOBY IBHKICTh TOTOKY:

g 1
w, = —1
& ro’ ( sin y (6)
KyroBa mBuakicte motoky @ 7y I'K € BenmnumHOIO, siIka BHU3Ha4Yae KiHEMaTH4HI
napaMeTpy TBUHTOBIO TPAHCIOPTYBaHHS 1 JaHa METOAMKa MOKe OyTH BHKOpUCTaHa JJIs

TiITBEP KEHHS IPAaBUIILHOCT] TEOPETUYHOTO BU3HAUEHHS KyTa / i

J171s BcTaHOBJICHHS BILUTUBY KPUBHU3HU KOXKyXa Ha IUPKYJIIOBAHHS IMOTOKY Ta, 30KpeMa,
Ha 3MiHY KOe(DIIi€HTIB TepTs BaHTAXY /10 pOOOYHMX MOBEPOHB IMMOTOKY, PO3POOICHA METOINKA
iX eKIepUMEHTAILHOTO YTOYHEHHS B MOJIENl KOHBeepa 3 00epTOBUMH T'BUHTOBUM POOOUYHM
OpraHoM  Ta  TPO3OPHM  KOJOOOM,  SKa  JO3BOJSIE  TaKOX  BCTAHOBIIIOBATH
napaMeTPULMPKYISALIHHOTO pyXy BaHTaXy IPH HOT0 TBUHTOBOMY TPAHCIIOPTYBaHHI..

JlitrepaTypa.

Poratunceka Omnena PomaniBHa. OOrpyHTYBaHHS TlapaMeTpiB HABaHTAKEHHS 1
KOHCTPYKIII TBUHTOBUX KOHBeepiB : Jluc... kana. Hayk: 05.05.05 - 2006.
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YK 629.9
P.A. CkasipoB KaH/. TeXH. HAYK, Aol., B.O. Peme3srok
TepHOMUIbCHKUI HallIOHATBHUN TEXHIYHHUH yHIBepcuTeT iMeHl1 IBana [lymros, Ykpaina

OCOBJIMBOCTI CUCTEMMU JIAT'HOCTHUKU BATATOHIJIBOBOI'O BEPCTATY

R.A. Skliarov, Ph.D., Assoc. Prof., V.O. Remeziuk
FEATURES OF THE DIAGNOSTIC SYSTEM OF MULTIPURPOSE MACHINES

O06pobxka nmeraneit Ha BepcTaTtax 3 UIIK mae psin mepeBar, BOHH J03BOJISSFOTH OTPUMATH
JeTaib HeoOXigHOi GopMH Ta MeBHUX pPO3MipiB. LlbOMy CHpHSIOTH XKOPCTKICTH BepCTara,
HOTO TOYHICTh, & TAKOX JUCKPETHICTh Ta CTAOUIBHICTh IMO3HIIIOBAHHS, MOXKJIUBICTh BBOIY
KOpEKIIii Ta aKicTh camoi cucremu YITK.

CyuacHi cucremun UYIIK MawTh B cBOoeMy apceHaii JiarHOCTHYHI 3acobw, sKi
JIO3BOJISIFOTH 3JIHCHUTH B Mpoleci poOOTH 00JagHaHHS KOHTPOJb CIPAaBHOCTI armapaTHUX
3ac00iB, BU3HAYHMTH MPaBUJIBHICTH CHCTEMHOTO TIPOrPAMHOrO 3a0e3MedYeHHs, a TaKOoXK
3MIHCHIOBATH KOHTPOJIb HAJ TpolLlecaMH sIKi MPOTIKalOTh B CHCTeMi. B pe3yibTari Takoro
KOHTPOJIIO BHU3HAYAETHCSA CTaH amapaTHUX 3aco0iB yciel cuctemMu. B cucremi Moxke
BiIOyBaTUCS OIIIHIOBAHHS CTaHy SK (YHKIIOHAJLHOTO MOAYJS B IJIOMY, TaK 1 By3Jia B
MOJTyJIl YU OKPEMOTO CKJIaZOBOTO €JI€MEHTAa B BY3JIi.

TobTo cucreMa [IarHOCTMKM Ha PI3HUX eTamax CBOro (YHKIIIOHYBaHHS MOXKE
BUPIIIYBAaTH KOHKPETHI TEXHIYHI 3a1a4i. J[iarHOCTHKA J103BOJIsi€ BUPILIYBATH JBa THUIU 3a]1a4
— TIepeIeKCIUTyaTalliifHa 11arHOCTUKA Ta JIarHOCTUKA B TIPOIIEC] eKCILTyaTalrii.

[lepmmii TUN JIarHOCTHKH, SIK MPAaBHUJIO, MPOBOIUTHCS NPH BUMPOOYBaHHI HOBUX
KOHCTPYKITIA MeTanopizalbHuX BepcTariB. OCHOBHA MeTa IMUX POOIT — BUSABJICHHS CIAO0KWX
MICI[b BEpCTaTiB, MOIIYK HEHAMIMHWX jeraneil Ta By3miB. Komm Taki nmeram Ta By3IU
BUSBIICHI, TO IX BIANPaBIAIOTh Ha JoompamoBaHHs. [[ns 1boro Ha mMiJNPHEMCTBAX
CTBOPIOIOTh CTEHIM aBTOMATH30BAaHOI cHUCTeMH HaykoBux pociimkeHb (ACHJ). Ha nHux
MOXXYTh  BIAMPAIbOBYBATHCh  NEPCIEKTUBHI  KOHCTPYKII  PLKYYOro  iHCTPYMEHTY,
JIOCIIJKYBAaTUCh 1HCTpPYMEHTAJIbHMIA MaTepian, BinOyBaTHCS IepeBipka poOOTO3JaTHOCTI
reoMeTpii HOBUX KOHCTPYKIiH iHcTpyMeHTy. Cucremu ACHJl 103BOJSIOTH pO3pOoOUTH
CHCTEMY eKCIUTyaTaliiHOl J1arHOCTUKH.

OcHOBHE TIpU3HAYEHHS CHUCTEMH, sKa 3a0e3leduye J1arHOCTHKY B TIpoleci
eKCIuTyaTalii BepcTaTy — OIlepaTHBHE BH3HAYCHHS CTaHy BiAMOBH. OCKiIbKH Ha
0araTorib0BUX BEPCTaTaX BUKOPUCTOBYIOTH Pi3HI THMHM Ta BHAM IHCTPYMEHTY, TO Jy)Ke
BOXJIMBUM € KOHTPOJIb 3HOLTYBAaHHS LIMX IHCTPYMEHTIB 3 BpaXyBaHHSAM PEXHUMIB pi3aHHS Ta
YMOB €KCILTyaTaIfii.

Han3BuuaitHO Ba)XXKJIMBO KOHTPOJIIOBATH 3MIHM B CTaHi IHCTPYMEHTY IPH KOHKPETHUX
yMOBax HOro ekcIulyaTallii, BMITH BHSBIATH IapamMeTpH, 3a JOIMOMOrOI0 SKMX MOKHA
¢dopmyBaTH KpUTEpii AIArHOCTUKY CTAaHY Ta KPUTEPil BIAMOBH 1HCTPYMEHTY.

Jlis KOHTPOJIO Ta AIarHOCTUKH CTaHy 1HCTPYMEHTY MOKHa BHUKOPHUCTOBYBATH SIK
nepioAnYHUN, Tak 1 Oe3mepepBHUIl KOHTpoib. Ilpu mpoBereHHI MEPiOJUYHOTO KOHTPOIIIO
MPOBOJATh MPSMI METOJM BHUMIPIOBAaHHS TEOMETPUYHUX TapaMmeTpiB 1HCTpyMeHTy. [lpu
TAaKOMY KOHTPOJI JIarHOCTYIOTh TOJIOMKH, CKOJH, BEIMYUHY 3HOLICHHS PLKYYOl AUISTHKU.
Bci HeoOXiaH1 3aMipy Ta MOXKYTh MPOBOAUTHUCS B poOOUiil 30HI BepcTara (IIpU MepepruBaHH1
UKy 00poOKHM) abo B crieniaiabHii MO3MIii Mara3uHy iHCTPYMEHTIB.

besnepepBHe BUMIpIOBaHHSI 3IHCHIOETHCS OE3MOCEPETHBO B poOOUiid 30HI BepCTaTy,
BOHO TMependadyae aBTOMATHYHE BBEIEHHS KOPEKIlii IMOJIOKEHHS IHCTPYMEHTY 3 METOH0
MiATPUMaHHS 33/1aHO1 TOYHOCTI 0OPOOKH.
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3MICT

Cexkuisi: ®I3MKO-TEXHIYHI OCHOBHM PO3BUTKY HOBUX TEXHOJIOI'TI

C.P. Ken sk, [.O. Mup3aes, M.3. Ilekap, O.P. KaBeubkuii
I[OCJHI[}KEHHvH HAIIPYXEHO JED®OPMIHOI'O CTAHY EJIEMEHTIB
KOHCTPVYKIIIA 3 ITIOBEPXHEBUMMU TPILIMHAMUN

C.P. Ken’sk, 1.O. Mup3aen ) . )
MABUIIEHHA ITPOCTOPOBOI CTIMKOCTI 3BAPHOBAJIBHOI YT

O.P. Kasenbkuii, M.3. Ilexap
METOIN KEPYBAHHA 3BAPIOBAJIBHOIO AYI'OIO

B.1. Kpouak, B.JI. lyneun

METO/ PO3IIZBHABAHHA CUT'HAJIIB IOHI3YIOUYOI'O
BUITPOMIHIOBAHHS JIUISI TA30PO3PSIIHUX JIABAUIB I'EMI'EPA-
MIOJUIEPA

M.®. Ky3miuos, H.P. ByTpak, B.B. Ilikych

OBI'PYHTYBAHHA HEOBXIJTHOCTI INIABUILIEHHSA ®I31UKO-
MEXAHIYHUX BJIACTUBOCTEN 3BAPHUX 3’€ IHAHbD JINCTOBUX
KOHCTPVKIIIN 3 JIETOBAHMX CTAJIEI

P.I. Muxaiimmmmmn, B.b. CaBkis, O.A. 3aropyiiko
PO3POBKA ABTOMATHU30BAHOI'O ITPOLIECY ITPOT'PAMYBAHHAA
POBOTOTEXHIYHOI KOMIPKU

P.I. Muxaiismmmmn, B.B. Caskis,/.P. Kpagenp, H.C. Minbko
MO/JEJIFOBAHHSI ABTOMATI/BOBAHQFO ITPOLECY 3MIHUA
IHCTPYMEHTIB B POBOTOTEXHIYHIM KOMIPIII

P.I. Muxaiimmnms, B.b. Caskis, P-B. M. I1aBjioBchbKuii 5
IMPOEKTYBAHHA TA JOCHIIXXKEHHSA EKCINTYATALIIMHUX
XAPAKTEPUCTHUK HABYAJIBHOI'O MAJIOI'ABAPUTHOI'O POBOTA

Y4.B.1yxabka, A.L opimauii, L®. Qyand, T.M. Ctpycs.
3ACTOCYBAHHS IHAYKIIMHOI'O HAIUJTABJIEHHS T1PA
BUT'OTOBJIEHHI AETAJIEN CUIBCBKOT'OCITOAAPCBKNX MAILIWH

B. €. Pomanis, B. B. Jlazapiok 5
OCOBJIMBOCTI 3BACTOCYBAHHA CYMIIIEN 3AXNCHUX T"'A3IB ITPA
HAIIIBABTOMATUYHOMY 3BAPIOBAHHI IINTABKUM EJIEKTPO/IOM

B.®. CaBkiB
JOCIHIJDKEHHA HA YAAPHY B’ A3KICTh 3BAPHUX 3’€/IHAHD I3
CTAJII 0912C

B.b. Cagkis, P.I. Muxaiisunms, C.A. Tpauyk, A.O. Cesepun
CTPYMUHHI 3AXOIUIIOBAJIbHI [TPUCTPOI ITPOMUCJIOBUX

192

10

12

14

16

18

20

21



Mamepianu IX Midcnapoonol Haykoeo-mexuHiyHol KOHpEPeHyii MOIOOUX VHEHUX A CHIYOEHINIE.

Axmyanoni 3a0a4i cyyacuux mexronozii — Tepronine 25-26 mucmonada 2020.

POBOTIB 3 IHTEIPOBAHUM KOHTPOJIEM PO3MIPIB Ob’€KTIB
MAHIITYJIFOBAHHA

13. B.C. Cenunmus, 4.B. Ilyabka, M.B. lllapuxk, B.S1. 'appuiok
JIOCJIJIPKEHHS BIUIUBY ITAPAMETPIB BIBPOIHIVKIIIMHOTO
HATUIABJIEHHS HA XAPAKTEPUCTUKU HATIUJTABJIEHOI'O IIIAPY
METAJY

CEKIIA: HOBI MATEPIAJIU, MIIHICTD I JOBI'OBIYHICTDH EJIEMEHTIB

KOHCTPYKIIIN

1. M.A. Bacapa )
JE®OPMYBAHHS BEPXHBOI'O ITOSCY ®I3UYHOI MOJIEJI
3BAPHOI ®EPMU

2.  H.3. bukis
3ACTOCYBAHHS CIUIABIB 3 ITAM’ATTHO ®OPMU J1JI51
MIABULLIEHHS CTIMKOCTI KOHCTPYKLIIH ITPU IMHAMIYHUX
HABAHTAXEHHIX

3.  M.B. Biryn 5
OCOBJIMBOCTI PO3PAXYHKY METAJIEBOI BAJIKU HA CTIMKICTh

4. A.M.B. I3w06ak, JL.I'. BogpoBa

HOBI TETUIOI3OJIALIIMHI MATEPIAJI CYYACHOI'O BYIIBHUIITBA

5. O.IL. Kononuyk, O.b. Cxopenbknii, T.A. Bo3na,B.Il. ByaiBcskuii, A.51.
Tapac
JOCIKEHHS MIZICUJIEHUX 3AJI30BETOHHUX KOHCTPYKLII
ITPU 11 MAJIOIIUKJIOBUX HABAHTAXKEHbD

6. O.M. Mypagcska, I'. M. Kpamap
HOJIIYPETAHOBI ITOKPUTTSL VA1 BATATODYHKIIOHAJIBHOI'O
CIIOPTUBHOI'O MANJAHYNKA

7.  B.O. Ilapkaaaba, I'.C. Ouaiiinuk
BUKOPUCTAHHS EKOJIOI'TYHUX MATEPIAJIIB B IHTEP'€PI
JU3AUH-CTY 11

8. SIJI. tIBen, O.I. Mimyk
KOMIT'IOTEPHE MOJAEJIFOBAHHSA ITOBEIIHKU 3BAPHUX ®EPM
[IPU 1 IUKJIITYHUX HABAHTAXEHD

CEKIIA: CYYACHI TEXHOJIOI'TI B BYAIBHUIITBI, MAIIIKMHO- TA

MINPUJIAAOBY/J1YBAHHI
1. FO. O. Anocroa, 5. O. I'apuuxk, /1. O. lepkau, C.B. IlonoBuu

S-MOJEJIb 1A OLUIHKH ITOXMBOK BUMIPIOBAHHA JJOBXKMTHAU
KABEJIIO YEPE3 HEPIBHOMIPHE ITPOKPYUYYBAHHA BAJIA
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A.B. Babiii, O.B. Ciukopi3; M.B. BoBk
JOCIHIJIPKEHHSA CITOCOBRY IIJIBUIIIEHHA MAHEBPEHOCTI
MAIIIWHUA JIJIA XIMIYHOI'O 3AXUCTY

B.B. Batiok, M.O. Ctpem0inbkuii
ATAIITUBHA CUCTEMU KEPYBAHHA 1JI51 MEXATPOHHUX
CUCTEM

€.b. bepexxkeHnko
PE3VYJIbTATU EKCITEPUMEHTAJIbHUX JOCJII/KEHbD
I'MYKO3BUPAJIBHOT'O MOJIYJIA

I.P bpukaiino, T.T.baprom, B.M.Matsiimmun, T.C. lyOounsx

HAJIIMHICTb TA TEXHIYHA JIIATHOCTHKA BIJIMOB EJIEKTPOHHOT

ATIAPATYPU, IIJO MAIOTh BUIIAJIKOBUI1 XAPAKTEP

0O.C. bpomak, B.P. Measins, I.P. Ko30yp

ABTOMATU3ALIA TA AOCHIJPKEHHA TEXHOJIOT'TYHOT'O
[TPOLIECY 3I'VILEHHS TOMATHOI ITACTU HA BA31 YCTAHOBKU
BAKYYMHOI'O BUTTAPOBYBAHHS

B.B. byxra, I'.M. Kpamap . 5
OCOBJIMBOCTI TIPOEKTYBAHHA CEUCMOCTIMKNX CTAJIEBUX
KOHCTPYKUIN

B.H. Bosiomun, C.C. KopHiubkuii

MOPIBHSJIBHUI IMHAMIYHWUI AHAJII3 INITMHEJIBHOI'O BY3JIA
TOKAPHOI'O BEPCTATA 3 UIIK ITPU PI3BHUX CITOCOBAX 3ATUCKY
3AT'OTOBKHA

. B. 'appuiok, B. B. Moainbknii
JOCIIJDKEHHA AJAIITUBHUX CUCTEM KOHTPOJIIO ITPOLIECY
DOPE3EPYBAHHAA

A. B. I'araiwok, 1. FO.®ecuna, T. I'. 3azyask 5
INIEPCIIEKTUBHICTB 3ACTOCYBAHHS SIM — IETAJIEN Y
BEPCTATOBY/IYBAHHI

K.A. I'paboBcbka

IITUMIBALIISA KOHCTPYKLII BEHTUJILOBAHUX ®ACA/IIB
JIAXOM AHAJII3Y BIUIMBY TEPMIYHOI'O MOCTA HA
BEHTUJIbOBAHI ®ACAIU

A. C. I'punenko
ITOPIBHIJIbBHUN AHAJII3 MEXAHI3MIB, SIKI ITEPETBOPIOIOTD
[NOCTIMHUU OBEPTOBUU PYX VY ITEPIOJUYHNU

B.B. /IBHuaok, JI.M. /lanuiab4yeHKo
JOCIIDKEHHA TA OIITUMIBALIIAA HABAHTAXEHD ITPU PI3AHHI
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B. I. lenera, C. M. Opimikyk
AOCJIJDKEHHA BIUIMBY ITAPAMETPIB CITIEHIAJIBHOT'O
[NOKPUTTA HA CTIUKICTD PI3AJIbBHUX IHCTPYMEHTIB

B. M./I3b00a ) )
JOCIIKEHHSA JTAXOBOI KOHCTPYKIIII

ML.I'. luukoBcbknii, A.b. Pemeryxa, I.B. I'osioBaTuii
JOCIIJIKEHHA MOMEHTY PISAHHS ITPU ®PE3EPYBAHHI
IIJIOCKOI ITOBEPXHI

ML.I'. IuukoBcbknii, A.€. Isauyn, C.M. Coarucsak
JOCIHIJDKEHHA MOMEHTY PI3BAHHA CTYIIIHYACTOI'O OTBOPY
KOMBIHOBAHUM IHCTPYMEHTOM CBEP/IJIO-3EHKEP

B.1. lpeBunubkuii, I.B. KoBaab .
TEIUIOIBOJIALA CTIHU PI3BHUMMU 13OJIALIIMHUMU ITAPAMU

II.A. dynap, JI.M. /lann/ib4eHKO
MO/JIEJIFOBAHHS ITPOLIECIB CTPYXXKOYTBOPEHHS ITPU PI3AHHI

A.€. {sauyH, I.B. Tapacenko, A.O. Kypacsb
JOCIIIKEHHSA ITPOLECY 3MINHEHHSA 30BHIIIIHIX T'BUHTOBUX
KAHABOK POJIMKOM

P.A. 3eaincbkmii, O.B. Cyxopad
PO3PAXYHOK 'PAHNYHMX HABAHTAXEHb

JI. 1.3y0
130JIA1II9 BETOHHUX KOHCTPYKIIIN BIJT BOJIOT'!

I.B. Lnbkos, P.B. Liix, H.IO. Yopnoma3s
OCOBJIMBOCTI BAJIOK I3 OPIEHTOBAHO-CTPYXXKOBOI ITJIUTU

H.C. InxxkueBcbka, I1.JI. KpuBuii, A.A. Cennk, H.M. Tumomenko
TEXHOJIOTIS CKJIAJAHHS BHYTPILIHIX JIAHOK ITPUBOJHUX
POJIMKOBUX I BTYJIKOBUX JIAHIIIOI'IB I3 3ABE3IIEYEHH M
KYTOBOI OPIEHTAIIII 3TOPTHUX BTYJIOK

B.A. Kiuyn, I.M. JlaBpin, O.JI. Kaiinuk, T.B. Tepaeubknii, B.B.
ITamenuyk

[MPO METOJN BU3HAYEHHA MDKITOBIPOYHOI'O IHTEPBAJIY
3ACOBIB BUMIPIOBAJIbLHOI TEXHIKU

B.I1. Kapa6in, A.B. OJaekcrok

orjrsa g MAIIVH JUIA MYJIBUYBAHHSA CUIbCbKOI'OCIIOJJAPCBKUX
KVJIbTYP
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B.M. Kaperin 5
EKCIHHEPUMEHTAJIBHI JOCIIJDKEHHSA IHEPIIIMHOI'O
JUOEPEHUIIAJIBHOI'O TPAHCOOPMATOPA MOMEHTY

B.I1. KeiiBan, M.I. I'yab
SAKJITAJAHAHHA CYMDKHUX ®YHIAMEHTIB ITPOMUCIIOBUX
BYIIBEJIb

J.I. Kisin, I'.'M. Kpamap 5
BUKOPUCTAHHSA TEIUIOIBOJIAIIMHUX MATEPIAJIIB ¥V
BYAIBHULITBI

B.O. KonneBuu, A.Il. Copouak
AHAJI3 CITIOCOBIB HIABUILEHHA EHEPTTOE®EKTUBHOCTI
OYHJAMEHTY

II.JA. Kpusnii, L.I" JIoch, C.51. Ilyouna

IMOBIPHICHMI ITIJIXIJT ITPU JOCJIIJPKEHI BIUIMBY 3BUIBIIEHH S
IMOJJAY HA TOUHICTb IX KIHEMATUYHUX JIAHI[IOI'IB HA
MPUKJIAAI ®PEZEPHOI'O IHCTPYMEHTAJIBHOI'O
MNPOKOYHIBEPCAJIBHOI'O BEPCTATA MOJIEJII 676

II.JA. Kpusnuii, M.I Ilanaciok, I.P.Ilerpeuko

IMOBIPHICHMIA ITIJIXIJT JIO OLIIHIOBAHHS BIUIMBY 3BUIBIIIEHH S
IIOJJAY HA JUCIIEPCIIO IX PO3CIIOBAHHS HA TTPUKIJIAII
TOKAPHOI'O 'BUHTOPI3HOI'O BEPCTATA MOJEJII 1A62

H.€. Ky3sbMyk
ABTOMATHNYHE KEPYBAHHA [TPOLIECOM TOYKOBOI'O
3BAPIOBAHHSA TOHKOCTIHHMX 3BAPHIX BMPOBIB

B.b. JIuteun, C.B. [Imeanynnii, C.M. Ilerpuk
CUCTEMU KEPYBAHHS TOYHICTIO OBPOBKIM HA
METAJIOPI3AJIbBHMX BEPCTATAX

P.B. Jlykasuii, I'.b. lIboub
KITACU®DIKALIA MEXAHI3MIB U1 BUOJAJIEHHSA TMYKNA

I.B. Jlyuis, B.I. lllmupxo .
30BPAKEHHA KOHCTPYKUIN IHCTPYMEHTIB JIJIs1 OBPOBKHA
OTBOPIB 3 JOIIOMOI'OIO I'PA®OBUX CXEM

C.B. JI1o6uii, B.b. IrnarneBa
MO/JEJIIOBAHHS POBOTU BE3BAJIOYHOI'O MOHOJIITHOI'O
ITEPEKPUTT B IIK «JIIPA»

M.I. JIro0inchKkuid )
YJIOCKOHAJIEHHA KOHCTPYKIIII ITPUBOJIY 'OJIOBHOI'O PYXY
BEPTUKAJIBHO-®PE3EPHOI'O BEPCTATY

196

74

76

77

78

79

81

83

85

86

87

&9

90



Mamepianu IX Midcnapoonol Haykoeo-mexuHiyHol KOHpEPeHyii MOIOOUX VHEHUX A CHIYOEHINIE.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Axmyanoni 3a0a4i cyyacuux mexronozii — Tepronine 25-26 mucmonada 2020.

JI. M. Maryaa, C. B.IlonoBuu, O. P. IBanuis, M. 1. SIBopcbka 91
MOJIEJIIOBAHHS POBOTU ITPUJIAJJOBOI CUCTEMU IS TIOBIPKU
JIETAJIEV HA HASIBHICTb KOMITO3UTHUX BKJIIOYEHB 3ACOBAMU
MEPEXI ITETPI

T.51. Makapa, T.O. KBHHHHLKHﬁ, A.Il. Copouak
OILIHKA BOI'HECTIMKOCTI EJIEMEHTIB METAJIEBOI'O KAPKACY 93
TOPI'IBEJIBHO-O®ICHOI'O LIEHTPY

B.M. Mapunoscbkuii, M.I. I'yas, I''M. Kpamap 94
3ACTOCYBAHHSA MOHOJIITHUX BAT'ATOITYCTOTHUX
[EPEKPUTTIB Y TPOMAZICBKUX BY IIBJIAX

JI.I. MeabHuk, I.B. KoBaab 95
MOJIEJTHOBAHHA ITOBEAIHKN BETOHY 3A CTUCKY TA PO3TAT'Y

A.P. Muxoaaesnd, B.B.Cresbmanyk 96
[MPUCTPIN JJI BUKOITYBAHHA KOPEHEIUIOAIB OBOYEBUX
KVYJIbTYP

10.C. MuxneBuy, P.O. Kauop, A.Jl. loBOymn 98
BIUIMB CTUCHEHOI'O KPYYEHHA HA MIITHICTb 3BAPHIX
3’€/JHAHb PAMHUX KOHCTPYKIIN

AM. Oxapuncokuid, FO.1. IInaayc 100
OCOBJIMBOCTI PO3PAXYHKY BEJIMKOITPOJIITHOI1

TPHLOXIIAPHIPHOI APKU

A.B. Onucsko, I''M. Kpamap 101

INEPEBAI' BACTOCYBAHHA 35IPHUX BATATOITYCTOTHUX
[TEPEKPUTTIB VY JKUTJIOBUX BY AIBJIAIX

A.A. IlaBaycux 5 102
AOCTJDKEHHA JUIIJIOMHOT'O ITPOEKTY : (" ITUIIOBEPXOBUU
KUTJIOBUU BY AMHOK»

B.A.IlaBao4uk ) 103
BIM-TEXHOJIOI'Il B ITPOEKTYBAHHI I BY IIBHUILITBI

M.P. I1anbkis, /I.1. JIo3oBeHKO 104
BU3HAYEHHSA PAIIIOHAJIBHUX PEXXMMIB PI3SAHHAIIPU TOUYIHHI

H.M. IIanbkiB . 5 105
I[MOPIBHAJIbBHUUN AHAJII3 PI3HMX BAPIAHTIB KOHCTPYKIIIN
VYTEIUIEHHS 30BHIIIHIX CTIH

M.P. ITanbkis, B.SI. Byraiiuyk 107
AHAJII3 TEXHOJIOT'IU I'TTMBOKOI'O CBEPIJIITHHA OTBOPIB
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O.M. ITactymmmn, C.C. Konapo
ITIEPCIIEKTUBHI HAITIPSIMU PO3BUTKY METO/IIB OBPOBITKY
I[PYHTY I COHANIHUK

L.P. llerpameBcokuii, I'.I1. Xumuy

JIOCJIJXKEHHS METOZTY JUCTAHIIIMHOI'O KEPYBAHHS
HE3AJIE2XKHOXO ABTOHOMHOIO CUCTEMOIO OBIT'PIBY
[MPUMIIIEHHA «SMART HOME»

MLIL IInnunens, H.I. HorauiBcbkuii
BU3HAYEHHA JOCIIIXKEHHS OCOBJIMBOCTI ITPOLECY OBPOBKIM
SOBHIIIHIX HWJIIHAPMYHNX ITOBEPXOHb

M.L IInaunens, B.I. Ilep6ans, 0.0. Koctiok:
JOCJIIDKEHHA AE@OPMALIL PO3TOYHOI OITPABKU ITIT YAC
OBPOBKM HACKPI3HOI'O OTBOPY

LM. Iliarypcbkuii, M.O. Tkauyk
JOCIIKEHHA ©YHIAMEHTIB BYIIBEJIb TA CIIOPY ][]

M.1O. IToBpo3Huk, O.€. Cadox, H.IO. YopHomas 5
BIUIMB CTIHOBUX EJIEMEHTIB HA CEUCMOCTIUKICTD
KAPKACHOI BY JIIBJII

JILJIL. IloaiTos, I.B. KoBajian . 5
ITPUHIIUIIN ITPOEKTYBAHHS CEUCMOCTIMKUX BY AIBEJIb

B.A. Hoaimyk
ABTOMATHUYHE KEPYBAHH ITPOLIECOM 3BAPHOBAHHA
HEITJTABKUWM EJIEKTPOJOM TPYBU MAJIOI'O NJIAMETPA

0.B. Pak, 10.M. KoBuyn
KOMBIHOBAHI ATPET'ATU JIJI51 OBPOBITKY IPYHTY

A.B. Pequyk, I1.A. Bacuammmun, B.A. dinnk, M.1. SIBopcbka
METOJIMKA TECTYBAHHS ITOBEPXHI I[TAPABOJITYHUX AHTEH

C.B. Pomanmok
ABTOMATU3ALLA BUSHAUYEHHSA TEXHIKO-EKOHOMIYHHNUX
[TOKA3HUKIB

H.B. Py6an, FO.I1. Ko3zak
OI'JIA]] MOJIOTUJILHO-CEITAPYIOUMX ITPUCTPOIB J1J14 3BUPAHHS
HACIHHEBUX TTIOCIBIB TPAB

I0.1. Cemkis, B.I1. AcHiit

MOZAEJIIOBAHHA HAIIPYXKEHO-IE®@OPMOBAHOI'O CTAHY
BETOHHOI BAJIKU TIJICMJIEHOT KOMITO3UTHOIO APMATYPOIO
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JI. C. Cepiixo, 3.K. Caciok, /I.J1.Cepinxo, K.P. Ipunatox )
IHEPHIMHWM KOHBEEP JIJIs1 TPAHCIIOPTYBAHHSA BETOHHOI
CyMILI

10.I. CinkeBn4, B.b.Kacnipyk
[ABIP TEIUIOIBOJIALIMHOTI'O MATEPIAJTY

5. Coxoaa, B.B. Yepniii, I'.I1. Xumuu

OBIPYHTYBAHHS METOY BUKOPUCTAHHSI

CHUCTEMU AHTHUOBJIEAEHIHHA JI3EPKAJILHOI ITAPABOJITYHOI
AHTEHU

B.M. Iabkis, B.P. ®inuk, M.5. QTamKiB
MO/JEJIFOBAHHS KAPJIAHHOI ITEPEJAYI

I1.1. TeceancbKnii
JOCIIJDKEHHSA TUITY ®YHIAAMETY JJ15 IKOJIN

M.B. Tecmok, T.K. I'ynaa, A.Il. Copouax )
AHAJII3 BIUINBY TUITY ITEPEB’A3KU HA HJC LHETJIAHOI KITAJAKU
B MICHI CTUKY CTIH

C.M. Tkau, JI.JI. Pagux
JOCIIJIKEHH E@OEKTUBHOCTI BI/\IJFOTOBJIEHH}I
I'BUHTOBUX 3AI'OTOBOK JAETAJIEM MAIIIMH

0.0. ®enynenp, A.1O. IN'apuuxk, T.I. Pags, T.C. lyounsak
AOCTIJDKEHHA TUHAMIKA PYXY HUITHAPUTYHOI'O TIIA 31
SMIINEHUM HEHTPOM MACH I10 [TIOXWJIIN ITJIOUOINHI

IOM. ®ux; I.JI. Paguk

BJIOCKOHAJIEHHA ITPOLIECY BUKOHAHHSA KUIBLIEBUX KAHABOK

HA TWIHHAPUYHUNX ITOBEPXHAX METOOM OBKATYBAHHA

M.B. XomeHnuyk, B.B. Kpyna )
YAOCKOHAJIEHHA KOHCTPYKUII IHCTPYMEHTAJIBHOI'O
MAT' A3VHY BEPTUKAJIBHO-O®PE3EPHOI'O BEPCTATA 3 YUIIK

H.M. YaijikiBcbkuii, B.P. Measias, I.P. Ko30yp

PO3POBKA TA JOCJIDKEHHA ABTOMATU30BAHOI CUCTEMU
KEPYBAHHS JITHIEIO YITAKOBKHU TA PO3®ACOBKU PIIKNX
XAPYOBUX TTPOJAYKTIB Y INTACTUKOBY TAPY

I.B. YepusaBcbkuii, P.M. Opumyk, B.B. lllanaiina

JOCIIIXKEHHSA HAITPY KEHO-IE®@OPMOBAHOI'O CTAHY
EJIEMEHTIB KOHCTPYKIII [TPYXHO-KOMITEHCALIIMHOI MY®TU
METOJAMMU 3D MOJAEJIFOBAHHA

b.A. Yyii, [I.IL. Binocroubxkuii, 51.B. 3epyk, T.C. Iyounsix )
PO3PAXYHOK HAJIIMHOCTI 1 IMOBIPHICTb BE3BIZIMOBHOI
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POBOTH EJIEMEHTIB ITPOEKTOBAHOI'O BUPOBY

A.A. Illajina
ABTOMATHUYHE KEPYBAHH ITPOLHECOM ILIOBHOI'O
KOHTAKTHOI'O 3BAPIOBAHH ITAJIMBHOI'O BAKA ABTOMOBIIA

T.I'. lleBueHko

ABTOMATHUYHE KEPYBAHH ITPOLIECOM EJIEKTPOIYI'OBOI'O
3BAPIOBAHH PAMU BYHKEPA KOPEHE3EHUPAJIBHOI'O
KOMBAMHA

B.B. lllep6a, I'.'M. Kpamap
TEXHOJIOI'TYHI ACHHEKTU BUKOPUCTAHHS CYYACHHUX
TEIUVIOIBOJIAUIMHUX MATEPIAJIIB YV BY IIBHUIITBI

10.0. SAkymeB 5
BUKOPUCTAHHS CEH/IBIY -ITAHEJIEW V BY AIBHUIITBI
[MPOMUCJIIOBUX BYIIBEJIb

H.b. AcbkeBny, ML.I. I'yab, I'.M. Kpamap
OCOBJIMBOCTI APMYBAHHS CTUKY KOJIOHU 3 BAJIKOIO TIPA JII
CEMCMIYHNX HABAHTAXEHbD

Cexkuisi: CYYACHI TEXHOJIOI'II HA TPAHCITIOPTI

M.B. bao6iii, H.M. Bicopcokuii; C.C. Banaubmgﬁ
AHAIJII3 ITPOBJIEMATHUKU ITPU B3AEMO/I11 BUJIIB TPAHCIIOPTY

M.T'. JIeBkoBuy, P.B.bomamyk, S./1. [lyrka
I[MPUYMHUN 3HWKXEHHSA EOEKTUBHOCTI I'AJIBMIBHUX CUCTEM

A.B. Fymfa, JI.B. Ko3ak, O.M.Konua
KPUTEPII BUI/IBOPY TEXHOHQFI‘IHI/IX METOJ/IB ITIJIBUILIEHHA
3HOCOCTIMKOCTI AETAJIEU ABTOMOBUIIB

A.B. I'ynka, L.P. Ilinkaminnnii, A.B. Ilpumaciok. .
EJIEKTPUYHI KPUTEPII OIIIHKW TPUBOJIOTTYHOT HAJIIMHOCTI
BAKKOHABAHTAXEHUX ITAP TEPTA ABTOMOBUIIB

I''M. Jaanwaummn, I1.P. Muxaiaansa
OCOBJIMBOCTI BYJJOBU TA I[OCMJHI[}KEHH}I XAPAKTEPUCTHUK
I'TIPOMEXAHIYHUX TPAHCMICIM JIETKOBUX ABTOMOBIIIB

O.M. SImuumms, A.A. Kpomeus, B.O. [3i0pa
HWJIIHAPO-ITIOPIIHEBUM MEXAHI3M JIBUT'YHA BHYTPIIIIHBOI'O
3IOPAHHA

J3wopa B.O., B.I'. Hazapyk, C. 10O. I[1ana, H.b. Ctapux
I[TAPKOBKA 3 CUCTEMOIO MOHITOPUHI'Y BIUIbBHUX MICIIb
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H.A. Yopunuii, H.P. KoncranTunis, I.B. Ilerymenko, B.O. /[310pa
CUCTEMA HIYHOI'O BOJAIHHA ABTOMOBUIA

II1.C. Kniaa
HOBI CITOCOBU 3AXUCTY BIJI KOPO3II

K.K. Kamam, M.O. Kinzepcbkui
JOCIIKEHHA BIVIMBY MEXAHIYHUX HABAHTAXEHD HA
JETAJII ABTOMOBUIA

B.O. Kyumm; 10.0. CinantseBa, H.A. Katpymenko
[HOOPMAIIMHI CUCTEMU IJIA TPAH3UTHUX ITEPEMIIIEHD

ML.I'. JleskoBu4, I.b.bao6iii, A.A. Bappuk
IIIBUILIEHHA EOEKTUBHOCTI TO TA 3HMJKEHHS BUTPAT
ITAJIMBA ABTOMOBIJIIB

P.M. JIucak

CTEHA 1A BUBHAUYEHHSA EOEKTUBHOCTI T'AJIBMIBHUX CUCTEM

ABTOMOBUIA

B.B. Jlyuis, b.I1. I'nagok, A.B. CyxeHbko
MAPHIPYTU MICBKOI'O ITACAXXNPCBKOI'O CITOJIYUEHHSA

H.FO. MakoBUHCBHKHI, B.4. CraxiB
METOI OPT'AHI3AILII PYXY HA MAPIIPYTAX

M.M. Macwk
3ACTOCYBAHHA METOJY KIHIHEBUX EJIEMEHTIB IJI51
ITPOBEJIEHHA PO3PAXYHKIB

M.II. MuckKiB )
JOCIIJIKEHHAM 3MIHHM X KOPCTKOCTI TOPCIOHHOI ITIJIBICKH 3
ITO3/I0BXXHIMU BAXEJISIMU

0.B. Onnmyk, A.M. Matsiinmu, O.I1. Ilbonn
AHAJII3 CXEMHU JOCTABKU BAHTAXKIB HA MASTHUKOBUX
MAPHIPYTAX

IO.1. ITunnyc, P.P. 3aBepyxa, K.B. 3axapos, }0.B. Kapamescbknii, /I.1.
Kaumapcbknii

JOCIIKEHHSA POBOTHU A-TABAUIB TA BIUVIMB HA
OYHKIIOHYBAHHSA CUCTEMU KEPYBAHHA BEH3MHOBUM
JABUT'YHOM

IO.1. Tunnyc, P.P. 3aBepyxa, O.B.Xyno0eii, B.A.Kauan

JIOCJIJDKEHHS IKOCTI TA HAIIMHOCTI KOMITIOHEHTIB
EJIEKTPOOBJIAJJTHAHHA JIET KOBHUX ABTOMOBUIIB
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B.B. Pu:xxak, H.M. Curiianb
CIIOCOBHU ITOBTOPHOI'O BUKOPUCTAHHS BIJIIPAIITbOBAHMX
OJINB

A.B. CaBuyk, B.M. Iloropinens
JOCIHIIKEHHSA 30BHIIIHIX HIBUAKICHUX XAPAKTEPUCTHUK
ABTOMOBUIIB

A.B. Cepenuncbkuii, A.l. JIo0ko
ITPUHIIUIIN BIABOPY ACOPTUMEHTY TOBAPY 31 CKIIAZLY 3A
3AMOBJIEHHAMUN CITOXIBAYIB

IO.A. ITapxomuyk, P.O. Tanyask, F0.1. Ko3eBuu
TPAHCIIOPTHA MOBUIBHICTH MICBKOI'O HACEJIEHHA

H.O. TanboBcbkuii, B.JL. Tys3
INEPECYBHUNMU BI3OK UIA 3HATTSA I BCTAHOBJIEHHA KOPOBKHA
I[NEPEJIAY

B.A. Txopux, F0.M. YHisaT
[MPUCTPIN AJIA PO3TOYYBAHHA ITOACKIB V BJIOKAX HMJITHAPIB

O.P.Imutpis, M.B. I'pyoeniok, P.I1. Hanuk, P.I.OxHiBCcbKMii
METOAUKA BUSHAUYEHHS KOE®ILIEHTA [MPU ITEPEMIIIEHHI
BAHTAXY B I'BUHTOBUX KOHBE€PAX

P.A. CxkasipoB,B.O. Pemesok
OCOBJIMBOCTI CUCTEMU AIATHOCTUKU BATATOLIJIBOBOI'O
BEPCTATY
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