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A detailed analysis of test machines and presses operating in both soft (increasing
loads) and hard test mode (displacement increase) has been performed. The results of
tests of deciduous, coniferous and tropical timber species on modern test machines of
foreign 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, etc.) 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-
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. The characteristics of modern
testing machines, in particular electromechanical and servo-hydraulic, are given: WDW
(Time Group Inc.), INSTRON (USA), 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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IIposedeno demanvruti ananiz GUNPOOYSANbHUX MAWUH MA NPECis, SKi NPayom,
AK 34 M’AKO20 (3 NPUPOCMOM HABAHMANCEHHS), MAK I 34 JICOPCMKO20 PENCUMY
eunpobyeans (3a npupocmom nepemiwens). Ilpoananizosano pesyivmamu unpooyéans
JUCMAHUX, XGOUHUX MA MPONIYHUX NOPIO O0EPeGUHU HA CYHYACHUX GUNPOOYEAbHUX
MAUWUHAX 3AKOPOOHHO20 BUPOOHUYMBA 30 HCOPCMKO20 pexcumy sunpobdysans. Taxoc
HA6e0eHO Ma NPOAHANI306AHO pe3yibmamu eunpobysanv Oepeunu ma OemoHy Ha
YOOCKOHANIeHUX —mpecax Ccmapozo 6UpobHUYmea 3a O0ONOMO2010  000AMKOB020
obnaoHanua. 3a 00nomoz2010 makozo OONAOHAHHA MOJMCIUEO NOOYOYeamu oOiazpamy
«HANPYJHCeHHA-0eopMayiiy NOGHICMIO HA GUCXIOHIU 6Imyi ma 4acmKko80 HA CHAOHIl
eimyi. A maxodc 0036015€ Oinbul wupue CMAHOBUMU MIYHICHI ma OepopmieHi
enacmugocmi 6emony ma depegunu. Buseneno, wjo éniug 6iKy Ha OCHOGHI MIYHICHI ma
Oehopmamuesri napamempu nPaKmuyHo He 8ueuasca. B ocmanni decaimunimma nouanu
3’A61AMUCL UNPOOYBANLHI MAWUHY A NpecU, AKi 003601A10Mb 00CAIONCY8amu mi yu
iHWi mamepianu 6i0 NOYAMKY 3A6AHMANCEHHA i 00 11020 NO8HO20 pylHysanus. Toomo
aumanizyeamu pobomy pisHUX Mamepianie (mMemany, OepeguHu, Oemony ma iH.) Ha
BUCXIOHTI Ma cnAOHill 6iMKAX, | 30Kpema 6 max 36aHill 3aKpumuyHii cmaoii pobomu.

B kinyi 20 cm. 6ueni pospobunu enekmpomexamiyHi ma cepeociopasiiyHi
VHI8EPCAbHI UNPOOYBATbHI MAWUHU, AKI 0Qiomb 3MO2y 6UNpobO8y8amu 3pasKi 6i0
NOYAMKY 3A6AHMANCEHHA | 00 NOBHO20 PYUHYBAHHS (HCOPCTKULL PEXHCUM BUNPODYEAHDb 30
NPUPOCMoOM nepemiujennv), npu ybomy QIKcylouu 6ci HeoOXiOHI MIYHICHI ma OedopMmieHi
NOKA3HUKU HA SUCXIOHIN Ma CNAOHIU GIMKAX Olacpamu «HAnpysiceHHs — Ooeghopmayiiy,
6CMAHOBNIOIOYY NPU  YbOMY HEOOXIOHI pedcumu ma WEUOKOCMI 3a8AHMANCEHH.
Bumiprosanvni npunaou eusnauaromv 3ycunis i Oegopmayii Ha PI3HUX CMAOIIX
8UNpoOYBany I nepeodaoms pesyibmamu SUMIpIO8aHb Ha NpuUcmpoi peecmpayii uu
3acobu HaKonuyenHs iHpopmayii.

Hasedeno  xapaxmepucmuku — Cy4acHux 6unpoOy8anbHUX MawiuH, 30Kpemd
enekmpomexaniuni ma cepgoziopasniuni: WDW (Time Group Inc. puc), INSTRON
(CLLIA4), POM (Pocis), LFM (LLseiiyapis).

JlemanvHo onucano MONCIUBOCMI CEPEOIOPABIINHOT 6UNPOOYEANLHOI MAWUHU
CTM-100 01 0ocrioscenns depesuHu ma KOMHOSUYIUHUX MAmMepianie Ha ii 0CHOSI.

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

Kniouosi  cnoea:  Oepesuna, eunpobyeanvhi  MawiuHu, NO6HI  Oiazpamu
Oeqhopmyeantisi, HCOPCMKULL PEHCUM HABAHMAICEHHS], MIYHICMb, 0eOopMIGHICMb.

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), LFM (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.

HHIHUH UL 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, kN 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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