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YCTAJIOCTHOE TEPMUYECKOE PA3PYLUEHUE
BA3KOYMNPYIron CIIOMCTOon NPAMOYIOJIbHOU NMPU3MbI
NMPU TAPMOHUYECKOM HAIPYXEHUA

B pamkax cBsi3aHHOW 3ajayuM TepMOBSI3KOYMPYFroCTM U3Yy4YeHO TepMuyeckoe
ycTanocTHoe paspylueHne CnoucTon MeTannononMMepHoOn NpUsMbl NPU rAPMOHNYECKOM
cxkaTuum BUGPUpYOWMM wWTamMnoM. 3ajava pellaeTcss MeTOAOM KOHEUHbIX 3M1eMEHTOB.
Ons nonvMepHoOi NPU3Mbl YCTAaHOBIIEHA BO3MOXHOCTb MOBEPXHOCTHOIO Pa3pyLUEHUS.
Mpu HanM4YuKM apMUpyOLMX CrOEB pa3pyLueHne NPOMCXOAUT B NONIMMEPHOW MaTpuLie.

KnioueBble cnoea: esskoyrnpyaasi crioucmasi npu3ma, MepMUYECKOe YCmarioCcmHoe
paspyweHue, 2apMOHUYECKOe cxxamue.

BBeneHue. TepMmuyeckoe ycTanocTHOe paspylueHue onpegensiercs kak no-
Teps HecyLlen cnocoBGHOCTN TepMOMMacTMYEeCKOro matepvana BcneacTene pas-
msrdyeHus npu Bubpopasorpese [3]. NpegensHoe cocTosiHNE 0ObIYHO CBA3LIBAKOT
C JOCTWKEHNEM TemnepaTypbl HEKOTOPOro KPUTUYECKOro 3HaveHus 6 =0z, Ha-

npumMep Temneparypbl BA3KOTekydero nepexopa 6¢ =46, . O6obLieHne pesynb-

TaTOB MCCNefoBaHUs BUOpopasorpeBa OAHOPOAHbIX BSI3KOYNPYrux Ten gaercs B
MOHorpadgumsx [1, 4].

CBsi3aHHble 3afayn TePMOBSI3KOYMPYroCTU Afst NMOMMMEPOB, YNPOYHEHHbIX
BOJSIOKHaMW, paccMOTpeHbl B paboTe [5].

Hactoswasi paboTta nocesillieHa TENroBOMY pa3pyLUEHUO MpU3Mbl NPSMO-
YrONbHOTO CEYEHUsl, KOTopasi COCTOUT M3 CMOEB Meau U nonuatuneHa. Npusma
HarpyxaeTcsi NpsIMOYrofbHbIM BUOPUPYIOLLMM LUTAMNOM B KUHEMATUYECKOM WK
CUIOBOM pexume cxatus ¢ yactoton 20x/y .

MocTtaHoBKa 3agaun. B I'IpFlMOYFOJ'IbHOVI D,eKapTOBOVI cuctemMe kKoopauHat
Oxyz ynpowieHHada NnocTaHOBKa CBA3aHHOW 3agaun TePMOBA3KOYMNpPYyroctn ang

Crnyyasi rapMOHMYEecKoi HarpyxeHus [1] BknioyaeT B ceBs KuHemaTudeckue
ypaBHeHus Kowwu, ypaBHeHUs koneGaHuii 1 TennonpoBoaHOCTY:

Gij.j +bi + P0G =0, j=x,y.Z;

o6 =(k,6,i), i+ pD',
roe [ — [Aons paccesHHOM 3a nepuvopg KonebaHun MexaHW4YeCKoW MOLLHOCTM,

@)

nepexopsiuen B Tenno; k, 6, — koahULMEHTbI TENMONPOBOAHOCTU U 0GbEM-
HOW TEMNNOEMKOCTH; p — NMOTHOCTb; @ — 4acToTa KoneGaHuii.

© 0. N. YepsuHko, E. B. flons, H. C. AkumeHko, 2013
253



Onpepensiolmne ypaBHeHVsl ONs OeBMATOPHbIX U LIAPOBLIX COCTaBMALMNX
HanpsKEHWI, a Takke CKOPOCTU BHYTpPeHHel anccunaumn D' nmetoT Bua

g < A ~ 7= S Dy gy ron
Sij :ZG(a),H)eij, Okk =3K8kk, D :E(Gijgij _Gijgij)

rae  Sq =Sq +iSk. €q =€k +iey — KOMNAEKCHble amnnuTydbl AeBMaTopoB
TEH30pOB HanpshkeHUs n aedopmauny; Gy = oy +iokk, Exk = Ekk +1€kk — KOM-
nrneKcHble aMnnUTyabl WapoBbIx cocTasnsowmx; G(w,0) =G'(w,0) +iG"(w,0) —

KOMMnekcHbIii Moaynb casura; K(w,0) = K'(w,0) +iK"(w,6) — koMnnekcHblii
MoAynb O6GBEMHOIO CXaTUs.

TennoBble rpaHNYHbIE N HAYanbHbIE YCIOBUS:
0in=y(0-6.) na S,
0=6(x;) npu t=0,
rae y — KoapuumeHT Tennootaayn; 6y, 6, — HavanbHasa Temnepartypa u Tem-

nepatypa okpyxatwlen cpeapl; 6,;=00/0x, 0=00/8t; S — NoBEPXHOCTb

Tena.
MexaHu4yeckune rpaHnyHbIe YCIoBUSt (DOPMYITUPYHOTCS HIDKE.
PaccmaTpuBaeTcs nnockoe AeopMnpoBaHHOE COCTOsIHWE U BUOPOpPa3orpes

npu3Mbl NpsiMoyronbHoro ceveHus | X |<f, 0< y<b, coctosiei n3 Baskoynpyrmx

(monuMmepHbIX) 1 ynpyrux (metannuyeckux) croes (puc. 1).

o> %o

TRt

c SBEII

rerrrrrr

Puc. 1 — MpsimoyronbHas npu3Ma, a, 6, B —3apgaum 1, 2, 3

MN3yyeHre BNUSIHUS apMUPYIOLLIMX CMOeB Ha TemnepaTypHoe none Bubpopa-
30rpeBa MNpPOM3BOAMTCS NMyTEM CPaBHEHUs! pelleHuwii Tpex 3afady. B sagave 1
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paccmaTpuBaeTcsl ogHopoAHas npuama, cocTtosuwasi u3 nonvmepa (puc. 1, a).
B 3apgaye 2 npuama cogepxuT OBa Cros Meau TOMWMHOW h, , pacnonoXeHHble
Ha BepxHen U HwxkHew noeepxHocTax Y=0 u y=b (puc. 1, 6). B 3agave 3,

KpOMe HapyXHbIX CroeB (3agada 2), UMeeTcs TpeTuin Criol meaun, pacrnonoXeH-
HbIi B CpEAVMHHON NoBepxHocTu Npuambl Yy =b/2 (puc. 1, B).

Mpusama pacnonaraetcst Ha rMagkoM OCHOBaHMKW. Ha yacTu BepxHel rpaHu
y=b, |x|<a pelcTByeT WTamn ¢ NPSMONUHENHbIM TOPLIOM, OCLUIIUPYIOLLUIA

C yacToToil @ . Bo Bcex Tpex 3afjayax cymMMapHasi TOJLMHA CMosi oaMHakoBast
1 paBHa b. FeomeTpust NpU3Mbl, YCIOBUSI HArpy>KeHust U TennoobmeHa xapakTte-
pu3yloTCA NapameTpamu:

¢=25102m, b=2,2-102n, hy =10 x, a=9,55-10° u, G =6, =20°C,
f=wl27=20xlYy, 7/:30Bm/M2-°C, £ =0,80.
3aBUCMMOCTU (PU3MKO-MEXAHWNYECKX XapaKTepUCTUK mMatepuana oT Temne-
paTypbl npuBeaeHsbI B [6].

Ha noBepxHOCTSX NpU3Mbl, UCKITloYast MOBEPXHOCTL HarpyxeHus | x|<a, y=b,
NPMHUMAaIOTCS crieaytowme MexaHuyYecke u TennoBble YCrnoBus:

UyZO, &Xyzo, 9=0C |X|Sﬁ, y:O,
Gy =0, 6y =0, kO,y=y(0—-6) |x|>a, y=b;
Gy =0, 5'Xy=0, —kO,,=y(0-6;) |x|=f, 0<y<b.

YcnoBue KMHEMATUYECKOTO CXKaTust NpuU3Mbl Magknm Wwtamnom nmeeT Bua
dy =Ug, Gyy =0.

3apava pelanacb YACNEHHO Ha OCHOBE HESIBHOWM LLIAroBOW CXeMbl MO Bpeme-
HW ONS MHTerpupoBaHusa ypaBHeHus (1). 3agaya nvHeapuavpoBanacb nytem
BblYMCNEHNS (PU3NKO-MEXaHUYECKUX XapaKTepPUCTUK MaTepuanos ang Temnepa-
Typbl Ha NpeablayLleM Lware 1 pelanacbs METOAOM KOHEYHbIX 3NIeMEHTOB [2].

Pe3ynbTaTbl pacuyeTta. [lpy KUHEMaTUYECKOM HarpyxeHuv MpuHMManochb
Ug =22 mxm .

Ha puc. 2 cnnowHoOn n NyHKTUPHOW NIMHUAMW MOKa3aHbl BpEMEHHbIE 3aBUCK-
MOCTU MakcumanbHoW no obbemy 6, W MaKCMMasnbHOW B CPedHeM CeyveHuM

x=0 6 Temnepatypbl ana 3apauv 2. KoHdwurypauus Terna cooTBeTcTBOBana

puc. 1, 6. LLUTpmxoBasi NMHWS OTBEYAET CIy4alo NIOCKOro HaMNpsKEHHOTO COCTOS-
HUs. KpyXkamy nokasaHa TemnepaTtypHasi 3aBUCUMOCTb, MOJlyYeHHasi B pesyrb-
TaTe akcnepumeHTa [6].0TMETUM XOopollee COrfnacoBaHue pacyeTHbIX W 3Kcre-
PUMEHTasIbHBIX TEMMNEPaTYPHbIX KPUBLIX ANs 3a4auu 2, KOTOPOE CBMAETENbCTBY-
eT 06 aflekBaTHOCTY UCMONb3YEMOro NoAXoAa.
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Puc. 2 — 3aBucumoctn O(t) Ans 3apaum 2 npu KNHEMaTUHECKOM HarpyXeHun

B kayecTBe NpenenbHOro COCTOSIHNS TEPMUYECKOrO paspyLUeHUs NpUHMMaeT-
cl JOCTWXEHWe TemnepaTypon 3HaveHus 6, =125°C . Pacnpegenexune temne-

patypbl ang 3agad4 1, 2 u 3 B MoMeHT BpemeHun t=~0,8c nokasaHo Ha
puc. 3, a, 6, B. Obnactb ¢ Temnepartypon, Gonbwen 6,, =125°C, 3areHeHa.

CpaBHUTENbHLIN aHanu3 nokasbiBaeT, YTO B 3agade 1 TennoBoe paspylleHue
00yCnoBNeHO KOHLUEHTPaLUMen KOHTaKTHbIX HaMpshkeHU BONM3n KpOMOK LUTaMna.
B apmuvpoBaHHOWM npu3me paspyLleHne MPOUCXOAWT B LieHTparbHOW YacTu no-
JNIMMEepPHbIX CNnoeB.

,U,J'IFl CUNOBOIo CxXaTua Npu3Mbl Magkmm WtamMnom npuHUMarnochb ycrosme

a

= 1 - 1 - L

O'yy 25 I JW(X,b)dX:ZNO =00, O'xy =0; Uy :on,
-a

rae Ng wnm &, — 3apaHHble napameTpbl CUIOBOTO Harpyxerus; Ug, — nepe-

MellleHne, oTBevatollee 3agaHHon Harpyske Ng. MNMpuHumanoce oy =15Mlla .

Ha puc. 4 nokasaHbl BpeMEHHbIE 3aBUCUMOCTN MaKCUMarnbHON TemnepaTypbl
ansa Tpex 3agad. B guHamunueckon noctaHoBke (cunoBasi 3agada) pacyet gaet
b6onee ObICTPbLIA pas3orpeB B CpPaBHEHMM C KBa3UCTATUYECKOW MNOCTaAHOBKOWM
(wTpuxoBble NMHUK). BnusHue AMHaMUYHOCTM OCOBEHHO 3aMETHO B OQHOPOAHOM
npusmMe B pesynbTaTe 6NM30CT @ K pe30HaHCHOM YacToTe.
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Puc. 3 — Kputnueckne pacnpepeneHus temnepatyp ansi 3aga4y 1, 2, 3
MpPU KUHEMATUYECKOM HarpyxeHuu
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Puc. 4 — 3aBucumoctn O(t) ans sagau 1, 2, 3 npu cUNOBOM HarpyxeHuu
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Mpu cMnoBoM HarpyxeHun Hambonee MHTepecHbIM siBNseTcs addekT Tenno-
BOM HeycTonumBocTu [1, 4]. 3T10T adpdekT obycnoBneH HanuuMem MHTepBanos
Temnepartyp, B KOTOpbIX caBuroeas n obbemHas NnogaTniMBOCTM NOTEPbL NONUMe-
pa BO3pacTaloT C TeMnepaTypon, a napameTp HarpyXeHus o, MNPeBOCXOAUT He-

KOTOPOE KpUTUYECKoe 3HaYeHMe.
PesynbTaTbl peleHns cTauMoHapHOW 3agayvn TensonpoBOAHOCTM MOKa3aHbl
Ha puc. 5. 34ecb CNMOoLWHbIE NMHUM OTBEYalT &, — MaKcuMarnbHoW no obbemy

cTaumoHapHon TemnepaType, uudpamu ykasaHbl HOMepa 3apad. LUTpuxosble
NMHUN COOTBETCTBYIOT KBa3WcTaTU4eckon noctaHoBke 3agayun (p=0). BepTtu-

KanbHble WTPUX-MYHKTUPHbIE JIMHUN OTBEYaloT KPUTUYECKUM 3HAYEHUAM GE; Ta-

KM, 4TO Npun og > O'E; He cyuleCcTByeT CTauMOHApPHbIX TenyoBbIX COCTOSIHUA, T. €.

MMeeT MecTo NaBMHOOGPasHbIN (B Npefenax paccMaTpuBaeMoro TemnepaTypHo-
ro MHTEepBana) pocT TemMneparypbl.

AHanua faHHbIX, NPeACcTaBMeHHbIX Ha puUc. 5, NoKa3biBaeT, YTO YEM TOHbLUE
NoNIMMEpPHbIE CIOW, TEM BbIlLE KPUTUYECKUE 3HAYEeHUs aMNnTYAbl HarpyKeHus.
Mpun aTOM 3PhPeKTHl AMHAMUYHOCTM BecbMa 3aMeTHbl. VX ponb Bo3pacTaeT, Ko-
raa YyacToTa HarpyKeHusl @ HECKOSbKO MeHbLUe YacToThl pe3oHaHca.
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Puc. 5 — Ainarpammbl o ~ 0, ctaunoHapHas 3apaua

M30nMHMM CTaUMOHapHbIX TeMMEepaTypHbIX MONen, BnM3KMX K KPUTUYHECKMM,
ansa 3agad 1, 2 n 3 npueeeHbl Ha puc. 6. [Ina 3agayun 1 xapakTepHo Hanuuve
nokanusauum pasorpesa BHe obnacTtu HarpyxeHusi. ConoctaBrneHme C pelleHun-
€M COOTBETCTBYHOLLEN KBa3MCTaTUYECKON 3afaun nokasbiBaeT, YTO 3TOT achdekT
SBNSAETCA CregcTBMEM OMHAMUYHOCTU. B 3agade 2 npu oTCyTCTBUM BHYTPEHHETO
CNos MakcuMmarnbHbI pasorpeB npoucxoaut B obnactm  x/a=~0,5-0,7,

y/b~0,5. Mpu Hanuuum BHyTPEHHEro apmupyloLero crosi ata obnacTb «pac-
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cacbiBaeTCHA» 3a CYET BbICOKON TEMMONPOBOAHOCTM MEAM M MakCUMarbHbI paso-
rPeEB MMEET MECTO B LIEHTPasIbHbIX YacTaX MNONMMEpPHbIX cnoeB X ~ 0 (puc. 5, B).
KpuBble Ha puc. 5, B 4N NATUCAOMHON NPU3Mbl UNAMKOCTPUPYIOT MEXaHU3M Ten-
nooTtBoda M3 obnactu HarpyxeHus |x| >a nyTem TenrnonpoBOAHOCTU MO BHYT-

peHHeMy MeTannn4eCckomMy Crnoto.

y-10°, M|  ©,=4.8 MIla

2 —

5!:
1 — S 8L
45 55
0 n n I 30 n
0 2 4 6 8 10 X 103' M
a)
y-10°, M|  ©,=5.4 MIIa
2
50 - 3\
1} <0 30
s/
0
0 2 4 6 8 10 4.10°
6)
y-10% m ,=6.5MTITa
2
- 30
L 60— S0 I
[ s0— 50— ——
0
0 2 4 6 8 10 4 10°

B)
Puc. 6 — CtaumoHapHble pacnpegeneHus Temnepartypbl, 6rIM3KMe K KpUTUHECKUM

B cnyyae p=0 gns 3apgaum 1 xapakTepHa nokanusaumsa Bubpopasorpesa B
obnactn x/a~0,5-0,7; y/b~0,5. YyeT cnn uHepLun CyLLLleCTBEHHO YCIOXHS-

€T KapTuHY B1bpopasorpesa BooOLle, 1 TEMNMNOBOW HEYCTONYMBOCTA B YACTHOCTMU.
KonebaHnsim B OKPECTHOCTM pe3oHaHca Mmpucylum Goriee BbICOKME YPOBHU aM-
NAWMTYA HanpshkeHun, gedopmMaunii U, cnegosaTenbHO, TemnepaTypbl BUGpopa-
3orpeBa. PacnpegeneHns MexaHW4Yeckux MoneBblX BeNUYMH OonpeaensoTcs
dopmont konebaHun, oTnuYaroLwenca oT KBasMCTaTUYECKOro pacnpegeneHus. B
YaCTHOCTW, BO3MOXHbI NOKaniM30BaHHbLIE O4vary pasorpeBa Boanu oT obnactu
Harpy>xeHusi, B 06nactu ny4YHOCTU HanpPsXXeHN.

BbiBoabl. [111s NonMMepHON Npu3mbl YCTaHOBIIEHa BO3MOXHOCTb MOBEPXHO-
CTHOro paspyleHus. B metannononumepHon npuame paspylleHne npoucxoauT
BO BHYTPEHHUX MOSIMMEPHbIX CIOSIX.

ApMupoBaHue cTabunmanpyeT nNpoLecc TEPMUYECKON HEYCTOMYMBOCTU U NO-
BblLLIAET KpUTUYECKOE 3HAYeHNe napameTpa Harpy>eHusl.

lMpn BLICOKOYACTOTHOM HarpyXeHun HeobxoAMMo yunTbiBaTb adeKTbl Au-
HaMW4YHOCTH.
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BTOMHE TEPMIYHE PYWUHYBAHHSA B’A3KOMNPYXHOI LUAPYBATOI
NMPAMOKYTHOI NPU3MU NPU TAPMOHIYHHOMY HABAHTAXEHHI
B pamkax 3B’A3aHOi 3apadi TEPMOB’SIBKOMPYXKHOCTi BUBYEHO TepMiyHE BTOMHeE
PYWHYBaHHSA LWapyBaToi MeTarno-noniMmepHoi NPU3MM NpU rapMoHiYHOMY CTUCKY Bibpytounm
wramnom. 3agaya po3B'A3yETLCA METOAOM CKiHYEHMX eneMeHTiB. [ins nonimepHoi npu3mu
BCTaHOBIIEHA MOXITMBICTb NMOBEPXHEBOro PyMHyBaHHA. 3a HasIBHOCTi apMyrouux LiapisB
pPyVHYyBaHHSA BiAOyBaeTbCA B NOMiMePHi MaTpuLi.

KnioyoBi cnoBa: 8’d3konpyxHa wapysama rpusma, MmepMidHe 6mOMHe pyUHYy8aHHS,
2apPMOHIYHUU CMUCK.

O. P. Chervinko, Associate Professor, E. V. Dolya, Associate Professor,
N. S. Yakimenko, Associate Professor

THERMAL FATIGUE FAILURE OF LAYERED VISCOELASTIC
RECTANGULAR PRISM UNDER HARMONIC LOADING

The thermal fatigue failure of rectangular prism under harmonic compression within
acoupled problem of thermoviscoelasticity is investigated. The problem is solved
by finite element method. For polymeric prism the possibility of surface failure
is established, whereas in laminated structure the inner lays of polymer will fail.

Keywords: viscoelastic rectangular prism, thermal fatigue failure, harmonic compression.

The paper is devoted to the study of thermal destruction of rectangular prism, which
consists of layers of copper and polyethylene. Prism is loaded by rectangular vibrating
stamp in the kinematic or force compression mode with a frequency of 20 kHz.

Thermal fatigue failure is defined as the loss of load-carrying capacity
of a thermoplastic material due to softening at vibroheating or reaching the transi-
tion viscous-flow temperature 6, [3]. Coupled problems of thermoviscoelasticity

for polymers reviewed in [5].
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The simplified statement of coupled problem of thermoviscoelasticity in Carte-
sian coordinate system for the case of a harmonic loading [1] in the framework
of plane strain is given.

Research object is rectangular prism | x|<c¢, 0< y<b, consisting of a viscoe-

lastic (polymeric) and elastic (metal) layers. The effect of reinforcing layers
on the temperature field of vibroheating is studied by comparing solutions of three
problems. In problem 1 homogeneous polymeric prism is considered. In problem
2 the prism contains two copper layers by thickness h, disposed on top and bot-

tom surfaces (fig. 1). In problem 3, except the outer layers, there is a third layer
of copper disposed in the medium prism surface.

MTTS

R T T T T T

i
,-:l’

AR EEETrEEs Frnrrs Yy

Fig. 1

Prism is located on a smooth base. The oscillating with frequency @ smooth
stamp y=b, |x|<a acts on the upper face of the prism. The initial temperature
is =6y =20°C.

Temperature dependence of physical and mechanical characteristics
of the material is given in [6].

On the loading surface and the contact area with a base a constant tempera-
ture Gy =6, =20°C is prescribed. The rest of the surface is in convective heat

transfer with the heat transfer coefficienty. The values of the parameters:
¢=2510"%m, b=22-103m, h,=10*m, a=9.55-10°m, y =30Wt/m?.°C .
Two variants of mechanical boundary conditions are considered.
A. Kinematic compression
dy =Ug, Gyy =0; Uy =22mkm .

B. Force compression

a
1. ~
Gy =5 | Gy xb)ix =0y, 64 =0, g =15MPa.
—a

The problem was solved numerically by finite element method [2].

A. Kinematic loading. Fig. 2 solid line and dotted line show the time depen-
dence of the maximum volume temperature and the maximum temperature
in the middle section for problem 2 (fig 1).
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The circles show the temperature dependence obtained as the result
of the experiment [6]. The experimental and theoretical curves are in good
agreement. In problem 1 the thermal destruction occurs due to the concentration
of stresses near the contact edges of the stamp. In reinforced prism (problems 2,
3) destruction occurs in the central part of polymeric layers.

0,°C 0,°C

-}

2]

° 160 ;
1 ¥
4 f
_,2/ 120 o
e, il S
120 o / %
80 4
40 N
0 0
0 0.4 0.8 12 t,c 0 0.5 1 t,c
Fig. 2 Fig. 3

B. The force loading. Fig. 3 solid lines show the time dependence of the max-
imum temperature for all three problems. The dynamic formulation gives a rapid
heating in comparison with the gquasi-static formulation (dashed lines). The influ-
ence of dynamics is especially evident in homogeneous prism as a result
of the proximity to resonance frequency.

At force loading the most interesting is the effect of thermal instability [1, 4].
This effect is due to the presence of temperature ranges in which shear modulus
and bulk loss modulus of the polymer increase with temperature, and load para-
meter exceeds some critical value.

Results of steady-state heat conduction problem solutions are shown in fig. 4.
The solid lines correspond to the maximum stationary temperature, the digits
show the numbers of problems. The dashed lines correspond to the quasi-static
solution ( p =0). The vertical dash-dot lines indicate the critical values of loading

amplitude above which there are no stationary thermal states, that is, there is
an avalanche growth temperature. The thinner polymer layers are, the higher the
critical value of the loading amplitude is. The role of dynamic effects increases
when loading frequency is slightly less than the resonance frequency (problem
1). The problem 1, due to dynamics, is distinctive of a heating outside the area
of loading (fig. 5). In problems 2 and 3 the maximum heating occurs within
the area of loading.

Accounting the inertia forces significantly complicates the pictures of vibro-
heating and of thermal instability. Distributions of mechanical field quantities differ
from quasi-static distributions. In particular, there may be localized heating away
from the area of loading.
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Conclusions.

1. The surface destruction occurs in polymer prism. Fracture occurs
in the inner polymer layers in metal-polymer prism.

2. Reinforcement increases the critical value of the loading, exceeding which
thermal instability causes.

3. Itis necessary to consider the dynamic effects when high-frequency loading.
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