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MODERN TESTING MACHINES FOR INVESTIGATION OF WOOD
AND TIMBER-BASED COMPOSITE MATERIALS

CYYACHI BHITPOBYBAJIbHI MAIITHHH 1711 JOCIIZKEHHA
JTEPEBHHH TA KOMIIO3HIITITHIX MATEPIATIB HA if OCHOBI

Gomon S.S., Ph.D., associate professor, Savchuck V.0O., student
(National University of Water and Environmental Engineering, Rivne),
Melnyk Yu.A., Ph.D., associate professor, Vereshko O.V., senior lecturer
(Lutsk National Technical University, Lutsk)

Tomon C.C., KT.H., Jom., Capuyk B.O., cTyvieHTKa 4 Kypcy
(Hanionaasamit VHiBepCHTET BOJIHOTO TOCHOAAPCTBA Ta
npHpoIoKkopHcTyBanns, PiBre), Meabnnk FO.A, K.T.H., Jon., Bepemko
0.B., cT. BHKJ. (JIynbKHii HanioHaIbEAHA TeXHiTHHAH YHiBepcHTeT, JIynbk)

A detailed analysis of test machines and presses operating in both soft (increasing
loads) and hard fest mode (displacement increase) has been performed. The resulfs of
tests of deciduous, coniferous and tropical timber species on modern test machines of
Jforeign production under a strict test regime were analyzed. The results of tests of timber
and concrete on advanced presses of old production with the help of additional
equipment are also given and analyzed. With the help of such equipment it is possible to
build a "stress-strain” diagram completely on the ascending branch and partially on the
descending branch. And also allows you to more widely establish the strength and
deformation properties of concrete and timber. It was found that the influence of age on
the main strength and deformation parameters has not been studied. In recent decades,
testing machines and presses have begun to appear, which allow to investigate these or
those materials from the beginning of loading and to its full destruction. That is, to
analyze the work of different materials (metal, timber, concrete, eic.) on the ascending
and descending branches, and in particular in the so-called supercritical stage of work.

At the end of the 20th century, scientists developed electromechanical and servo-
hvdraulic universal testing machines, which make it possible to rest samples from the
beginning of loading until complete destruction (rigid test mode for incremental
displacements), while fixing all the necessary strength and deformation indicators on the
ascending and descending branches of the diagram "stress - strain”, setting the
necessary modes and loading speeds. Measuring instruments determine the forces and
deformations at different stages of testing and transmit the measurement results to the
recording device or means of information accumulation. The characteristics of modern
testing machines, in particular electromechanical and servo-hydraulic, are given: WDW
(Time Group Inc.), INSTRON (US4), REM (Russia), LFM (Switzerland).

The possibilities of the STM-100 servo-hydraulic testing machine for the study of
timber and composite materials based on it are described in detail..
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IIposededo 0emalsHull aHA1I3 SUNPOOYEATBHUX MAWUH MA NPECI, AKI NPAYHOHOME,
AK 30 M'AK020 (30 MPUPOCTNOM HABAHMANCEHHA), MAK [ 3d HCOPCMKO20 DENCUMY
eUNPOOVEGHD (3a NpUpocmoM nepemilyent). IIpoananizoeano pesyismamu eunpooyeans
TUCTHAHNX, XOUHUX M MPONIMHUYX NOPIO OePesUHU HA CYHACHUX €UNPOOYVEATBHIX
MAUUHAY 3GKOPOOHHO20 €UPOCHUYINEN 3 HCOPCIKOZ0 pexcuMy sunpodyeans. Taxodc
HAGEOEKD MO NPOAHATI30EAHO PesyILmamu eunpodyeans Oepesuxu ma OemoHy Ha
VOOCKOHAIGHUX Npecax cmapo20 eupoOHUYMEd 3a  (00NoMe20H  000amKoeo2o
001a0HaHHA. 30 0ONOMO20K MAKO20 0OIAOHAHHA MOJMCIUEO NoDyoveamu oOiaspary
CHANPVHCEHHA-OLDOPMAYily NOEHICINIO Ha UCXIOWIL eimyi ma Yacmxoeo Ha cnaowiil
gimyi. 4 maxoxc 00380714 OiMb WUPWE ECMAROEUMU MiYHICHI ma oegopiieHi
E1acmueocmi Oemony na oepesunu. BUASTEHO, WO GILTUE EIKY HA OCHOBHI MIYHICHI Ma
OeopMATNUESHT NAPAMEINPU NPAKINUYHO HE EUEHABCA. B 0CIAHHT QecAMTINMA noya
3 ’AGIAMUCE SUNPOOYBATLHI MAWUHU A NPecu, AKI 003801AI0Me QOCTIONHCYBamu mi Yu
THWT Mamepianu 6i0 NOYAMKY 3AeqHMaxceHHa 1 00 1020 Noexo20 pyuHyearHa. Toomo
aranizveamu pooomy pizHuUX Mmamepiatie  (vemany, depesuHu, GemoHy ma iH.) Ha
euCXiOHill ma cnadwiil eimxax, 1 30KpeMa e max 3eaxitl 3axpumuyHil cmadii pobomu.

B wiHyl 20 cm. eueHi po3podulu e1eKmpoMexaHiuHi na cepsociopasiiuHi
VHIGepCaTLHI SUNPOOYEATLHT MAUIUHY, AKI OQomes 3M02V unpoboeveamy 3pasku &id
HOYANIKY 308ARMANRCERHA | 00 NOEHO20 PYIIHVEARHA (HCOPCIMKUL PeXCliM eunpobyeans 3a
npupocnom nepesilyens), npu ysoMy Gixcyrouu eci Heobxioni MiyHicHi ma deghopatieni
NOKA3HUKU HO BUCXIOHTI ma cnadwiil eimxax OiazpaMu «HANPY*CEHHA — deghopuayiis,
BCIMAHOGTIONONU  HPU YbOMY HeOOXIOHI pexcuMi Ma WEUOKOCM] 3A8AHMANCEHHA.
Bumiprosatsni NpUlacu GUSHAYAOMbL 3veulia [ degopmayii Ha pisHux cmadiax
BUNPOOYVEAHL [ Nepedmome peaVvIbmamiy 6UMIPIsaHb HA Npucmpol peccmpayil uu
3aC06U HAKONUNEHHA THpopMayil.

Hagedeno  XApaxmepuciiuky  CVHACHUX  SUNPOOVEATLHUX  MAWNK,  30KpeMd
elekmpoMexaniudi ma cepeoziopaeliyni: WDW (Time Group Inc. puc), INSTRON
(CLLL4), P3M (Pocia), LFM (Lleefiyapia).

Jemanisro ONucaHe MOXCTUEOCMI CepeoiopasiiuHol eunposYeaIsHol MAuuHU
CTM-100 614 docidxncenna depesunu ma KOMRO3UYItiHuX Mamepiatie na it ocHoei.

Keywords: solid tfimber, strength, deformability, age of timber, compleie
deformation diagrams, hard load mode.

Kmouosi  cl06a. OepesuHda, SUNPOOVEATwHI  Maumiusu, NO6HI  dlazpawiu
0epOPMYEAHHA, HCOPCIMKUIL PEXCUM HUSAHMANCEHHA, MiYyHICME, Oehopmigricmb.

Introduction. Until recently, presses and machines used to test samples of
different materials under compression, tension, bending and other influences
operated under the so-called soft test mode (increasing loads).[1]. They did not
allow to fully determine the stress-strain state of the same or another sample.
That is, such equipment made it possible to construct a "stress-strain” diagram
up to a certain point in the ascending branch. With the help of such test
machines it is impossible to determine the critical deformations of the samples,
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not to mention the work in the supercritical stage (on the descending branch).
We could only set the maximum stress of a material.

The work of such test machines and equipment has been improved by
certain scientists [2,3] with the help of additional equipment, which allowed to
establish more widely the strength and deformation properties of concrete and
timber entirely on the ascending branch and partly on the descending branch.

Analysis of known studies. In recent decades, testing machines and
presses have begun to appear, which allow to investigate various materials from
the beginning of loading and to its full destruction. That is to analyze the work
of different materials (metal, timber, concrete, etc.) on the ascending and
descending branches [4.5.6.7.8], and in particular in the so-called supercritical
stage of work.

The purpose of research. The purpose of this article is to analyze modern
testing machines, which allow to test timber and composite materials on its basis
under hard test mode.

Presenting main material. Due to the rapid scientific and technological
progress in the late 20th century. scientists developed electromechanical and
servo-hydraulic universal testing machines, which make it possible to test
samples from the beginning of loading until complete destruction (rigid test
mode for incremental displacements). while fixing all the necessary strength and
deformation indicators on the ascending and descending branches of the
diagram "stress - strain", setting the necessary modes and loading speeds. .
Measuring instruments determine the forces and deformations at different stages
of testing and transmit the measurement results to the recording device or means
of information accumulation.

Here are the characteristics of some of these modern testing machines and
their capabilities. Most of them are foreign-made. These include
electromechanical and servo-hydraulic test machines of various configurations:
WDW (Time Group Inc.) (Fig. 1). 1, INSTRON (USA) (Fig. 2), REM (Russia)
(Fig. 3), LEM (Switzerland) (Fig. 4).
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Fig. 1. Electromechanical test bursting machine WDW-200E

This test equipment allows you to examine a variety of materials. including
heavy-duty, on compression, stretching, bending and other types of loads
according to current world standards (ISO, ASTM, DIN, EN, DSTU, GOST) for
industries such as construction, shipbuilding and mechanical engineering,
metallurgy, mining and furniture industries and many others.

Fig. 2. Universal testing machines INSTRON series 5980
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Fig. 4. Test machine LFM-600

The sample testing process is controlled by a computer with the
appropriate  software. These machines include automatic operation,
programming of test parameters, determination of current and maximum values
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of mechanical properties of materials, mathematical calculation of
characteristics, visualization of information on the monitor, formation of test
reports and diagrams in electronic and printed form.

Modern test machines are characterized by a long traverse stroke and a
wide range of test speeds, and most of them are equipped with interchangeable
grippers and equipment that provides a wide range of tasks. This new generation
test equipment allows testing of materials up to 60 tons.

We will test our samples of timber and composite materials based on them
on the universal modern servo-hydraulic testing machine STM-100.

Machine is characterized by the long traverse stroke and a wide range of
test speeds. At an individual complete set of the machine with replaceable
captures and equipment it provides the decision of a wide range of problems of
quality control in the industry. (Fig.5).

The test process is controlled from a computer.

Protection against overloads and the most common operator errors are
embedded in the software. To protect the functional units of the test machine,
the frame is equipped with traverse stroke limiters and an emergency stop
button.

The program toolkit contains a standard library of test methods according
to regulatory documentation. By prior agreement with the customer, it is
possible to expand the standard library with the necessary standards or install an
additional software module that provides the ability to independently
supplement the standard library.

Technical characteristics of the STM-100 test machine are given in table 1.

e

Fig.5. Servo-hydraulic testing machine STM-100
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Table 1
Technical characteristics of the STM-100 test machine

Maximum load, kN 100
Strain gauge accuracy class 0,5
Measurement range from 400N to 100

kN
Traverse movement accuracy, microns 0,015
Repeatability of movement, microns 1
Deformation measurement range, % 2-100
Accuracy of deformation measurement, % =0,2
Range of speed of movement of a traverse, mm / min 0,0005...1000
Maximum tensile movement of the traverse, mm 600
Maximum movement of a traverse on compression, 600
mm
Sampling frequency. kHz 1
Bit rate of digital converters, bits 24
Strain gauges, nominal force, kKN 100
Clamps wedge type
Overall dimensions, mm 1010x750%2210
Weight of the test machine, kg 1100
Supply voltage, V 380

Therefore, the STM-100 test machine has a wide range of measurements
and is suitable for the study of timber-based materials.

Conclusions.

1) test machines of old and new models are analyzed:;

2) It has been proven that modern testing machines and presses have a
number of significant advantages:;

3) the possibilities of the STM-100 servo-hydraulic testing machine are
described in detail.
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