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YCTAHOBKA JJIs1 OIPEAEJIEHUA PEJIAKCALIUHU
HAIIPAKEHUSA B TIOJIMMEPHBIX MATEPUAJIAX B
YCJIOBUAX TPEHUA

Suikoounoe Onum Xonuxynoeuy

Y3bexucman, 2. Kapuiu, Kapuwiunckuii unsiceHepHo-IKOHOMUYECKUIL UHCIUMYM

Abstract. The paper estimated the need for predicting the relaxation properties of polymers, which
is important for indicators of durability of details engineering designs made of polymer materials.

Stading the factors affecting the workingstablate products from polymeric materials, as well as the
need to identify-ing and forecasting the durability of components operating in conditions of friction at a
constant strain. The analysis found that, for polymeric materials equilibrium voltage is a function of strain
rate, the sample shape first voltage, the degree of crosslinking of macromolecules temperature, of
exposure, wear and other . An analysis of existing and described by the author of mathematical
descriptions for evaluating performance of polymeric materials installed the necessary indicators of stress
relaxation in polymer materials and predetermine the values of the parameters the experimental methods.

In order to determine the experimental method necessary indicators of stress relaxation of
polymeric materials in friction and wear designed installation - triborelaksometr. A description of the
device installation, loading conditions, and measuring the load and friction coefficient "polymer-
counterbody". To evaluate the stress relaxation of polymeric materials in terms of friction and wear as the
test sample is analyzed in a polymeric material can be used as counterpaces any engineering materials and
products with different types of surface coatings.

The unit has load generating unit providing permanent deformation of the polymer sample during
the test, as well as the connected hardware and software system allowing to obtain the necessary results of
the numerical values of the parameters or get a graph of the load on the relaxation time.

Investigation of the relaxation of polymeric materials can be carried out under dry friction
conditions and under lubrication. To measure the stress relaxation of a polymeric sample material is
deformed to a predetermined value that remains constant over time, and the initial stress required to
maintain this deformation decreases with time. Using of the triborelaksometr greatly simplifies the
measurement of stress relaxation in the polymeric materials in the conditions of friction due to the stability
and compactness of installation and reliability of measurements and accuracy of measurement in the
concrete conditions of friction polymer material with any structural materials provided with the use of
hardware and software "Spider" for measuring .

K nonumMepHbIM MaTepuaiaMm, IPUMEHSIEMbIM B MalIMHOCTPOECHHUH, NPEABSIBISIIOTCS KOHKPETHBIE
TpeOOBaHusI, BKIFOYAIOLINE CTOWKOCTh K TPEHHIO, JOJITOBEYHOCTH U JIPYTUM KayecTBaM MaTepualla.

IIpu pacuere meraneld M3 MOJMMEPHBIX MaTepHAIOB, PAOOTAIONIMX B YCIOBHUSIX pPEIaKCAIHH
HaANPSHKEHHH, 09€Hb BAKHO, YTOOBI 3HAUEHHE PAaBHOBECHOTO HANPSHKEHUS HE YN0 HIDKE TpeOyeMoro
3Ha4YeHMs HAINPSDKEHUS G B 3aBUCHMOCTH OT YCJIOBHM MX dKCIUTyaTanuu. s pacueTa B IPUHIUIIE HE
00513aTeNIbHO OpaTh G, @ MOXHO MPHUHATH G; PABHBIM BPEMEHH, COOTBETCTBYIOIIEM CPOKY CITy:KOBI
getanedl winm wm3genuil. C Ienpl0 MPOTHO3MPOBAHUS PENAKCALMOHHBIX CBOWCTB MaTepHalIOB Ha
JUIMTETIbHBIE BPEMEHA M y4eTa BIUSHHUSA TEMIIEPaTyphl HA €ro MEXaHHYeCKHE CBOWCTBA MOKET OBITh
WCTIOJIh30BaHA TEPMO-, 0apo- ¥ BpeMeHHast aHaorus [1].

W3BecTHO, 4TO paBHOBECHOE HAIPSKEHHE SIBISIETCS (DYHKLUEH CKOPOCTH IeOpMUpPOBaHMS,
(hopmbI 00pasa, Ha4aIHPHOTO HAMPSDKEHUS, TEMIIEPATypPhl, BO3IEHCTBHS Cpelbl, O0IydYeHHs, H3HOCA U
mp. [1,2,3].

OpHako B YCJIOBHSAX peJaKcallMd HAaIPsDKEHUS MPOMCXOAWUT paspylLIeHHe MaTepuasoB.
[ToaToMy HEOOXOIWMO OIpeneisTh M IMPOrHO3WPOBATH JIOJTOBEYHOCThH JeTajel, paboTalommx B
YCJIOBHSX MOCTOSIHHOM BEIMYMHBI Jedopmaruu (€ = CONSt).

Penaxcanust HanpspbKeHUs IPU YCIOBUU TPEHUSI X U3HOCA OMUCHIBAETCA ypaBHEHUEM [4]:
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A, N — IOCTOSIHHBIE MaTepUaa; y, d — HapaMeTpPhl sIIpa PEIaKCaLiH;
{- BpeMs ombITa; 7 - BpeMs pelaKcanum.
B pesynbsrare nmoncranosku (1) B ypaBHenue XXypkosa C.H. momyugaer [5].
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Jna nmonmyyennst obGiactu pabOTOCTIOCOOHOCTH IMOJMMEPHBIX MaTEpHAIIOB 3HAUYEHUS Gy, Uy U Y
ompeesieTCs] PKCIIEPUMEHTABHBIM Ty TEM.

W3BecTHO YTO, DKCIUTyaTallMOHHAST HANEKHOCTh MOJIMMEPHBIX KOMITO3UITMOHHBIX MaTePHaIoB U
MOKPBITUH U3 HUX MOKHO OLIEHUTH YpaBHEHUEM JOJITOBEYHOCTH [6]:

T="1,-€X i(uo—y.cr.expwj (3)
RT RT

rue: 6, = Eat, - paBHOBECHOE HAIPSKEHUE; O - HanpsbkeHue; T - abconmoTHas TeMieparypa;
R - rasoBas mocrosiHHas; T,, U, Y - HOCTOSHHBIE KO3()(DUIIMEHTHI, ONPENeIISIONINEe PelaKCallMOHHbIE
CBOICTBa IOJIUMEPA; O - CKOPOCTh pocTa AedopMaiyy BCIEICTBHE TEMJIOBOro pacumupenus; E —
MOJyJIb YTIPYTOCTH.

Bo Bcex cmyuasix OCHOBHBIE HEOOXOAMMBIE MapaMeTpbl ypaBHeHue (2) u (3) ompenensercs
9KCHEPUMEHTATBHBIM IMyTEM, MapaMeTpbl KOTOPbIE MOTYT OBITh BBIYHCIEHBI C HCIIOJIL30BaHUEM
KOMIIBIOTEPHOH Mporpammsi [7,8].

C ycTaHOBJECHHMEM 3apaHee ONpelNeNEHHBIX BEIMYMH IAapaMeTpOB SKCHEPUMEHTATbHBIMU
CHoco0aMyu MOXKHO IIPOM3BOAUTH HPEABAPUTENBHYIO OLIEHKY BBIOOpa IOJMMEPHOIO MaTepHaia
MAaIIMHOCTPOUTEIHLHOTO HA3HAUYEHHS.

C wmenpro  ompeneneHHss ~ HEOOXOAMMBIX — MMOKasartened  ypaBHenuit (1) wu  (2)
SKCIIEPUMEHTAIBHBIMH CTIOCO0AMH B YCIIOBHUSIX PelaKcalliy HAIMPsDKEHUS B MOIMMEPHBIX MaTepraiax
NpU UX TPEHUH C Pa3IMYHBIMH MaTepHaiaMu pa3padoTaHa yCTaHOBKA JJIsl OTIPEESICHHS pelaKCalliy
HaNPSHKEHUS! TTOJIMMEPHBIX MAaTepUANIOB B YCIOBHUAX TPEHHS M M3HALIMBAHMA - TPUOOpEIaKCOMETp, B
KOHCTPYKIMOHHOM YacTH KOTOPOT'O MCIOIb30BaHbI COBPEMEHHAs! KOMITBIOTEpHOE cHabxeHue [§].

VYCTpoicTBO YyCTAaHOBKU COAEP)KUT pamy, C pa3MEIICHHBIM Ha HEH JepKaTesieM HCIBITYyEMOro
o0pasLa, y3/10M Harpy KeHusl U y3JaMH U3MepeHUs Harpy3ku u ko3 duruenta tpenus (Puc. 1).

TpubopenakcoMeTp COAEPKUT M3 THAPOLUMIMHApPA | ¢ mMOpImIHEM 2 W TPYXHHBI 3 B
HAAMOPITHEBOM MPOCTPAHCTBE. B MOAOPITHEBOM MPOCTPAHCTBE UMEETCSI TEH30METPHYECKOE KOJIBII0
4 c TeH30JaTYMKaMH, JEp)KaTeNb 5 B BUJE YCEYEHHOTO KOHYCa, KOTOPBHIA pa3MelieH OCHOBAaHHUEM
KBEpXY C BOBMO)KHOCTBIO MEPEIBHKEHHS 110 BEPTUKAIN B THIPOILIMINHApPE.

UcneiTyemsrit oOpaser] 6 3akperuisercss B Aep)karenb 5 U KOHTaKTHPYETCS ¢ KOHTPTENon 7,
KOTOpO€ ABJSIETCS OAWH W3 mnapoil TpeHus. KoHTpTeno MoryT OBITH HM3TOTOBIEHO U3 JHO0O0TO
KOHCTPYKIIMOHHOTO MaTepuaia, B BHJE AUCKH WM TUCK C MOKPBITHEM HAHECEHHOIO0 Ha OMopy 8.
Kenob 9 ciayxuT 11 HOAAYM KUIKOCTH NP UCTIBITAHUM 00pa3La IpH TPEHUE B YCIOBUSIX CMAa3KH.

YCTpoHWCTBO COAEPKUT Takxke MNpUBOAHOM Ban 10, seKTpoaBUraTenb MOCTOSIHHOrO Toka 11,
Mydty 12, pexykrop 13 g mpuBeneHns Bo BpaileHHe NpUBOAHOTO Baja 10, mecTepeHyaTslii HacocC
14 nns momaym KUIKOCTH TMOJ JaBlIieHHEM, KOTOpOE 33/JaeTcsi M KOHTPOJIMPYETCS PeayKIMOHHBIM
kinananoMm 15 u manomerpoM 16 u u3 éMkocTH 18 mist KUAKOCTH TIOJaBaeMOU B THAPOIMIHHID 1.
Crpena 19 obecnieunBaeT ropru30HTAIBFHOE NEPEABIKEHUE THAPOLMINH/PA HAJ OTIOPHBIM TUCKOM 6,
KOTOPBIN 3aKperieH K cToiike 20 uepe3 MOAUIMITHUKY KaueHusl.

Tenzomerpuueckue Konbla 4 U 25 ¢ TEH30JaTUYMKaMHU depe3 MpoBoja 21 MOIKIIOYEHBI K
porpaMMHO-armapaTHoMy Komiuiekcy 22 “Spider” [7] u k xomnbtotepy 23. JlaHHBIE MOIYYalOT B
Bujie Tpadika 3aBUCUMOCTH Harpy3Kd OT BPEMEHH peJlaKCallny.

Harpy3ka mns co3maHust [aBiieHMS Ha HCHBITYeMbli oOpaseny 6 KOHTPOJIMpYeETCs
PEAYKIMOHHBIM KjanaHoM 15 u maHomeTpoM 16. M30bITOUHAsT KHUIKOCTH OTBOAMTCS Yepe3 CIUBHOM
kpaH 17 B ucxoanyto émMmkocth 18. MccnenoBaHue penaxkcallvi MOJHMMEPHBIX MaTepHaioB MOKHO
MIPOBOJIUTH KaK B YCIOBUAX CYXOIO TPEHUs, TaK U B YCIOBUAX CMa3KH.

Hdns  w3MepeHusi penakcaluM HampsDkeHHs oOpasell M3 IOJIMMEPHOTO — Marepuala
neopMHUPYIOT 70 33JaHHOM BENMYMHBI, KOTOpas OCTAeTCs MOCTOSHHOW BO BPEMEHH, a HayaJIbHOE
HampsHKEHNe, He00X0ANMOe TS TToAepKaHus 3TON AepopMaliy YMEHBIIIAeTCsl CO BPEMEHEM.
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Hcnonk3oBanue TpuOOpeTakcoMeTpa MO3BOJSET 3HAYUTENBHO YIPOCTUTH H3MEPEHHUE
penaKcaliy HampsHKEHUS B MOJMMEPHBIX MaTepHanax B yCIOBUSX TPEHHs, 33 CUET YCTOMYMBOCTU H
KOMITaKTHOCTH YCTaHOBKH.

HazexHOCTh 3aMEpOB ¥ TOYHOCTH M3MEPEHHS B KOHKPETHBIX YCIOBHSAX TPSHUSI MOJIUMEPHOTO
Marepuaiga C JIIOOBIMH KOHCTPYKUHMOHHBIMH MaTepuajaMd O00CCIeYMBACTCS C HCIOJIb30BaHHEM
HpOrpaMMHO-aMIapaTHOTO KOMIUIeKca “Spider” s u3MepeHus moKa3aresne.

10 MUGKOCTE

Puc. 1. Cxema mpubopenaxcomempa 0118 usmepenus peiraKcayul HanpsaiceHus
6 NOAUMEPHBIX MAMEPUANAX.

Onpenenenue nokasaTeneil ¥ 3aMepsl MapaMeTpOB PeNlaKCcallii B MOJIMMEPHBIX MaTepHaiax B
PEAIBHBIX YCJOBUSX TPEHHSI UMEET OoJiee BBICOKHE JIOCTOBEPHOCTH U TOYHOCTH YEM OCTaJIbHbBIC
CYIIECTBYIOIUE MEXaHMUYECKUE CIIOCOOBI ONPECICHHS [MapaMeTPOB PEJIaKCAlMU HANpsKCHUS B
MOJIMMEPHBIX MaTepHaiax.
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