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AHAJII3 BUITPOBYBAJIBHOI'O OBJIAJHAHHA J1JIAA JOCJIKEHHSA
MATEPIAJIIB 3A ’KOPCTKOI'O PE’KUMY IIPUKJIATAHHSA
HABAHTAKEHHSA

llpoananizosano eunpoby8anvHi MawuHu cmapozo i Ho8020 3paskis. /[osedeno
me, W0 CY4acHi UNPoOOYBAIbHI MAWMUHU MA NPecu MAaromov psio CYMMEBUX Nepesas
0J151 BUMIPIOBAHHA OCHOBHUX MIYHICHUX MaA O0eOPMIBHUX XAPAKMEPUCTNUK DIZHUX
mamepianie. Taxe obnadnanua  0036014€  nobOyoyeamu  NOGHI  diazpamu
oepopmysanns, K 3a CMUCKY, MAK 1 3a po3msi2y.

Kntouosi cnosa: mamepianu;, eunpobysaivhe 001AOHAHHA, CMUCK, PO3MSL2;
AHCOPCMKULL PedcUM 8UNPODOYBAHb, NOBHI diazpamu 0edh)opMyBaHHsL.

IocTanoBka nmpobGaemu. /[oHenaBHa mMpecu Ta MAlIWHU, K1 3aCTOCYBAIM IS
BUNPOOYBaHHS 3pa3KiB 3 PI3HUX MaTepialliB 3a CTUCKY, PO3TATY, 3TUHY Ta 1HIIUX
BUJIIB BIUIMBY, MPAIIOBAIIM 32 TaK 3BaHOTO M SKOTO PEXUMYy BHUNPOOyBaHb (3a
MPUPOCTOM HaBaHTaxkeHb) [1,2]. | He nmaBanu B MOBHINA Mipl BU3HAUYUTH HAMPYKEHO-
nedopMoBaHUI CTaH TOTO YM 1HIIOrO 3pa3ka. ToOTO Take 0OJa HAHHS JAaBAJIO 3MOTY
noOylyBaTH Jlarpamy «Harpy:KeHHs-IedopMaliii» 10 MeBHOIO MOMEHTY BHUCXIJHOT
BITKA. 3a JIOMOMOTOI TAaKWUX BHUIPOOYBAJIbHUX MAIIUH HEMOXJIMBO BU3HAYUTH
KpuTHuHi Aedopmalii 3pa3KiB, He TOBOPSYU BKE MPO pOOOTY B 3aKPUTHUYHIN CTafli
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(Ha cmajHii BITHi). MU MOTJIM BCTAaHOBUTHU TUIBKA MaKCHUMaJlbHE HAMPYXKEHHS TOTO
YH THIIOTO MaTepiany.

PoGoty Takux BHNpOOYBaJIbHMX MAaIMH Ta OO0JIaJHAHHSA I[E€BHUM BuYeHUM [3]
BJIaJIOCh BJOCKOHAJUTU 3a JOMOMOTOI0 JOJATKOBOrO OOJIaJlHAHHS, IO JI03BOJIMIO
OIbII I[IMpHIE BCTAHOBUTU MINHICHI Ta JedOpMIBHI BIACTUBOCTI O€TOHY Ta
JIEPEBUHU MMOBHICTIO Ha BUCX1THIN BITIIl Ta YaCTKOBO Ha CITaIHIH.

AHaJi3 ocTaHHiX myOJikanid Ta gocjigKeHb. B ocTaHHI JeCATWITTS MOYain
3’SIBIIATUCH BUIIPOOYBAJIbHI MAIllMHU Ta MPECH, K1 JO3BOJISIOTH JOCTIIKYBATH T1 YU
1HIIII MaTeplaly BiJ MOYATKy 3aBaHTAXXEHHS 1 O MOTo MOBHOTO pyHHyBaHHS. ToOTO
aHajizyBaTu poOOTy pI3HUX MarepianiB (Merany, AEpeBUHU, OCTOHY Ta 1H.) Ha
BUCXIJIHIM Ta cnagHiid BiTkax [4-6], 1 30KpeMa B TaK 3BaHIM 3aKpUTUYHIN cTamil
poboTH.

IlocTanoBka 3aBgaHHs. MeTo0 JaHOi CTaTrTi € aHajui3 Cy4YacHHX
BUNPOOYBaJbHUX MAallIMH, SIKI JO3BOJIOIOTH BHUIIPOOOBYBAaTHM pI3HI Marepiaiud 3a
AKOPCTKOTO PEKUMY BUNPOOYBaHb (32 IPUPOCTOM MEPEMIIICHB ).

Buxiaax ocHoBHOro marepiany. BHaciaiok CTpIMKOrO HayKOBO-TEXHIYHOTO
nporpecy B KiHII 20 CT. BUE€HI pO3pOOMIN €JIEKTPOMEXAHIYHI Ta CEPBOTLAPABIIYHI
yHIBEpCaJIbHI BUMIPOOYBaJIbHI MAIIMHU, SIK1 JAl0Th 3MOTY BUIIPOOOBYBATH 3pa3Ku BiJl
MOYaTKy 3aBAaHTAXKECHHS 1 JO MOBHOrO PyWHYBaHHS (KOPCTKUU pexXUM BUIPOOYBaHb
3a MPUPOCTOM TMEPEMIIECHb), MPU LbOMY (PIKCyrOur BCl HEOOXiJAHI MILHICHI Ta
nedhopMiBHI MOKAa3HUKHM HA BUCXIJHIA Ta CHAJHIN BITKAaX JAiarpaMH «HANpy>KEHHS —
nedopmMartiii», BCTAHOBIIOIOYM MpPH IbOMY HEOOXIAHI PEXUMH Ta MIBHAKOCTI
3aBaHTAKECHHSA. BuMiproBajabHI NpWIagd BU3HAYAIOTh 3ycWUIs 1 Aedopmanii Ha
pI3HUX CTajisiX BUIPOOYBaHb 1 MEpeNarTh pe3yibTaTH BUMIPIOBAHb HA MPUCTPOI
peecTpallli uu 3acoOu HaKOMUYEHHs 1H(OopMallii.

HaBenemo xapakTepUCTUKHU JIESIKUX TAKUX CY4aCHUX BUIPOOYBaJIbHUX MAIIUH Ta
iX MOKJIMBOCTI. BUIBIIICTh 3 HUX € 3aKOPJIOHHOTO BUPOOHUITBA. J[0 TaKUX MOKIIMBO
BIJIHECTU €JIEKTPOMEXaHIUHI Ta CEPBOTIIPABIIYHI BUMPOOYBaJbHI MAIIUHU PI3HOI
koHpirypauii: WDW (Time Group Inc.), INSTRON (CHIA, puc.l), POM (Pocis),
LFM (seitnapis), CTM Ta iH1.

Jlane BumpoOyBanbHE OONaJHAHHS TO3BOJISIE JOCTIKYBATH Pi3HI Marepiaiu, B
TOMY YMCJ1 1 HaJMIIIHI, HA CTUCK, PO3TAT, 3TMH Ta 1HII BUAM HABAHTaXEHb 3T1THO
nirounx cBitoBux crangaptie (ISO, ASTM, DIN, EN, JACTY, I'OCT) [7-9] nnsa
TaKuX Tajxy3eid SK MPOMHUCIOBE, IUBUIBHE Ta T1APOTEXHIYHE OYIIBHUIITBO, CyAHO- Ta
MamuHOOyAyBaHHS, METaIyprii, TIpHUIOBUI00YBHOI Ta MeOJIEBOI MPOMHUCIOBOCTEN
Ta 6arato 1HIIMX.

KepyBanus mporiecom BUIPOOYBaHHS 3pa3KiB 3IIHCHIOETHCS 3a JOMOMOTOIO
KOMIT'IOT€pa 3 BIANOBIIHUM TPOrpaMHUM 3abe3nedeHHsM. [lani wmammHH
nepen0avyaroTh aBTOMAaTUYHUN pPEXKUM poOOTH, TPOrpaMyBaHHS TMapaMeTpiB
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BUNPOOYyBaHb, BU3HAYEHHS IMMOTOYHMX 1 MAaKCHUMaJIbHUX 3HAYEHb MEXaHIYHUX
BJIACTUBOCTEHN MaTepialliB, MaTEeMaTUYHUN PO3PaXyHOK XapaKTEPUCTHUK, Bi3yalli3alliio
iHpopMmaiii Ha MOHITOpi, (OpPMyBaHHS NPOTOKOJIB 1 JlarpaM BHUIPOOYBaHb B
€JIEKTPOHHOMY Ta APYKOBAaHOMY BUTJISII.

Puc. 1. YuiBepcanbhi BunpoOyBaibHi Mama INSTRON

CyuacHi BUIIpOOYBaJIbHI MAIlIMHU XapaKTEPU3y€ETHCS BEIUKOIO XOI0I0 TPABEPCH 1
IIUPOKUM J1ala30HOM IIBUJIKOCTEH BHUIPOOYBaHHS, a TaKOX OIBLIICTh 3 HUX
OCHAILlEHI 3MIHHUMHM 3axBaTaMd 1 OCHAIEHHSM, W10 3a0e3neuye BHUPIIIEHHS
IIMPOKOTO Koja 3aBaaHb. Jlane BUIpoOyBalibHE OOJIAIHAHHS HOBOTO MOKOJIHHS
7103BOJIsI€ BUITPOOOBYBATH MaTepaiu a0 60 T.

Hamii mnopaneiii  BumpoOyBaHHS 3pa3kiB 3 JACPEBMHU Ta KOMIO3ULIMHUX
MarepianiB Ha iX OCHOBI MM OyJeMO NIpPOBOJUTH Ha YHIBEpCaJbHIA CydacHIH
cepBoripaBiiudii BunpoOysanpHiit mamuui CTM-100.

MaiiHa xapakTepu3y€eThCsl BEJIMKOIO XOJI0I0 TPaBEpPCH 1 HIMPOKUM Jlara30HOM
IIBUJIKOCTEN BUOPOOYBaHHS, W0 NPU IHAUBIAYyaIbHIA KOMIUIEKTAIli MAaIllMHU
3MIHHUMM 3aXBaTaMU 1 OCHAIIEHHSM, 3a0e3ledyye BUPINIEHHS [HPOKOTO KoJja
3aBJjaHb KOHTPOJIIO SIKOCT1 y IpomucioBocTi (Puc.2).

VYrnpaBniHHS TPOIIECOM BUNPOOYBaHb 3A1MCHIOETHCS 3 KOMIT IOTEPA.

3axuCT BiJ MEPEBAaHTAXKECHb 1 HAWOUIbII MOMIMPEHUX TIOMMIOK OIeparopa
3aKJajJieHl B IporpaMHoMy 3a0e3nedeHHi. J[Jisi 3axucTy (yHKIIOHAIbHUX BY3JIIB
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BUNPOOYBaJIbHOI MAIIMHU HA paMi BCTAHOBJIEHI 0OMEKyBaul X0y TPABEPCH 1 KHOIKaA
€KCTPEHOI 3yIIUHKU.

W

Puc. 2. YHiBepcanbHa cepBonpuBiaHa BunpoOysansHa Mammaa UIT STM 100S.

[HCTpyMeHTapiii  mporpaMu  MICTHTh  CTaHJIApTHY  O10JI0TEKYy  METO/IIB
BUNPOOYBAaHb 3rAHO HOPMATUBHOI JOKyMEHTAllli. 3a MONEpeaHIM IMOTOKEHHSIM 3
3aMOBHUKOM MOJKJIMBE PO3IIMPEHHS CTaHAApTHOI O10J10TeKW HEOOXITHUMHU IS
pobOTH CTaHJapTaMU YM BCTAHOBJEHHS JOJATKOBOTO MOAYJS MPOrpaMHOIo
3a0e3MeueHHs], 110 3a0e3MeYy€e MOKJIUBICTh CAMOCTIMHO JOMOBHIOBATU CTAH/IAPTHY
010110TEKY .

Otxe, BunpoOyBanibHa Mamnaa CTM-100 mae mupokuii Aiana3oH BUMIPIOBaHb 1
MpUIaTHA IS JOCHTIHKEHHS MaTepiaiB.

BucnoBku. 1. IlpoananizoBaHo BUIPOOYBaJbHI MAIIMHU CTaporo 1 HOBOIO
3pa3KiB.

2. JloBeneHo Tte, 1m0 cy4yacHi BUMPOOYBaJIbHI MaIlllMHM Ta MPECH MAIOTh Pl
CYyTTEBUX TIEpeBar.

3. OnucaHo MOXJIMBOCTI CEpBOTiIpaBliuyHOiI BUMPOOyBasibHOI MamuHu CTM-
100, sika Oyae 3acTocoBaHa AJisl HOJANBIINX €KCIEPUMEHTAIBHUX TOCTIIKEHb.
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nedopMUpPYyEMBIX XapaKTEPUCTUK Pa3IUUYHBIX MaTepuayioB. Takoe o000pymoBaHUE
MO3BOJISIET MOCTPOUTH MOJHBIE AUArpaMMbl Je(OPMUPOBAHUS, KaK 3a CXKATHUS, TaK U
3a paCTSKECHUS.

KitoueBbie ciioBa: MaTepuaibl; HUCHObITaTeIbHOE OOOpYIOBaHUE; CXKATHUE;
PACTSKEHUE; KECTKHUI PEKUM UCIIBITAHUI; TIOJTHBIE AUarpaMMbl 1IeOpMHUPOBAHUSL.
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ANALYSIS OF TEST EQUIPMENT FOR INVESTIGATION
OF MATERIALS UNDER A STRONG LOAD APPLICATION

An analysis of modern testing equipment to establish the mechanical properties of
different in structure and origin of building materials. As a result, it was established,
that the most effective for testing are foreign electromechanical and servo-hydraulic
machines of different configurations. It is determined that this type of technical
systems allows to study different types of materials, including high-strength,
compressive, tensile, bending and other types of loads in accordance with current
international regulations. The article analyzes the principles of operation of the
universal test machine INSTRON and the universal servo test machine UIT STM
100S. The configuration of such modern technical systems involves the availability
of electronic computers and software, which allows testing in automatic mode,
program research factors, determine the current and maximum values of mechanical
properties of building materials, perform mathematical calculation of characteristics,
reproduce information on the device screen, build research diagrams in electronic and
printed form. It has been found that the advantages of such test machines are a load of
up to 60 tons. It was determined that the universal machine UIT STM 100S is
characterized by a large traverse stroke and a wide range of test speeds, which allows
to expand the solution of quality control problems in industry. It is also established
that the UIT STM 100S has software that includes a standard library of test methods
according to regulatory documentation. The advantages of such a machine are the



172 Micmobyoysanns ma mepumopianvhe niaHy8aHHs.

possible expansion of the standard information base necessary for the operation of the
standards or the installation of an additional software module that provides the ability
into independently supplement the standard library. Given the wide range of
measurements of the universal testing machine UIT STM 100S, we envisage its use
for the study of deciduous and coniferous wood in modern rigid test mode.

Keywords: materials; test equipment; compression; tension; rigid test mode;
complete deformation diagrams.
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