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XmenvHuyvkuil HAYioOHANLHUL YHI8EpCUmem

SMIINAHA CTATUYHA KOHTAKTHA 3AJJAYA IS ITPYKHOTI'O
HIAPY I TIPYKHOI'O HUJITHAPUYHOTI'O LLITAMIIA 3
HNOYATKOBUMHU BAJIMIIKOBUMHU) HAITPY KEHHSMU

Pesome. YV pamkax nineapuzosannoi meopii npyjicHOCmi NpeocmasneHo 0CecUMempuyHy 3MIiuaHy
3a0a4y npo MUCK NPYIHCHO20 YUNIHOPUYHO20 WMAMNA HA Wap 3 NOYAMKOSUMY (3ANUUKOBUMU) HANPYIHCEHHAMU.
Jocnioocennss npedcmasieno 8 3a2anvHoMy uensioi 0iisk meopii GeuUKux nouamkosux oeghopmayiti ma pisHux
eapianmie meopii Manux NOYAmMKo8ux 0egh)opmayitl npu O0BINbHILU CMPYKMYPIi NPYHCHO2O NOMEHYIaTy.

Knwuoei cnosa: nineapusosana meopis  NPYICHOCMI, NOYAMKOGI  (3ANUMKOBI) HANPYIHCEHH,
nepemeopenHs Xankeus, inmeepanvti pigHAHHA muny @pedzonbma, Memoo nOCIiO0GHUX HAONUNHCEHD.

N. Iaretska

MIXED STATIC CONTACT PROBLEM FOR ELASTIC LAYER AND
CYLINDRICAL PUNCH WITH INITIAL (RESIDUAL) TENSION.

Summary. The article deals with the mixed type problem of measuring pressure of an elastic cylinder
punch upon a layer with initial stresses within the linearized elasticity theory. Two cases are analyzed: 1) the
layer is placed on an elastic surface without friction; 2) the layer is fastened to an elastic surface. In general the
research was carried out for the theory of finite initial (large) deformations and different variants of the theory
of small initial deformations with the arbitrary structure of elastic potential. It is assumed that elastic potentials
are two continuously differentiated functions of algebraic invariants of the Green tensor deformation (the initial
states of the layer and of the cylindrical punch remains uniform and equal). The research is carried out within
the coordinates of the initial deformed state which are interrelated with the Lagrangian coordinates (natural
state). Besides, it is also assumed that influence of the punch causes slight disorders of the main stress-strain
state.

It is assumed that the elastic cylindrical punch as well as the layer is made of different isotropous,
transversely isotropic or composite materials and they are interacting on one of the punch’s surfaces.

The stress-strain state in the elastic layer with initial stresses will be defined with the help of harmonic
functions as the Henkel integrals. It should be noted, that although the Henkel-method does not provide exact
solutions, bat they make it possible to reduce the task to the Fredholm equations, which result in the effective use
of the method of consecutive approximations. Thus, the relation for components of potential vector and tensor of
deformations in the case of equal roots of axis-symmetrical type problem has been obtained.

As the result the solution is presented as series with the help of infinitive system of constants. These
constants are defined from the regular linear algebraic systems. The problem of the influence of initial stresses
on the law of distribution of contact disorders in the elastic layer with initial stresses has been investigated.

Key words: linearized elasticity theory, initial tension, Henkel integrals, Fredholm equations, method of
consecutive approximations.

YMOBHI MO3HAYEeHHS:

E — mooyne npyacnocmi 1 pooy;

A; — Koeghiyienmu 6UO0BIICEHHS, WO BUSHANAIMb NEPEMIUEeHHS NOYAMKOBOZO (3AIUUKOBO20) CINAHY;
¥; — KOOpOUHAMU NOYAMKOB020 0ehOPMOBAHO20 CINAHY;

X; — 1azpandicegi KOOPOUHamu;

H| — moswuna wapy 6 nouamxogomy 0eghpopmo8aHomy cmamis

H, —moswuna wapy y Hedeghpopmosanomy cmani;

J, (x),1,(x) — dynxyii beccens oiticnozo ma yseHno20 apaymenny.
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Beryn. OpnuMm 13 BakiMBHX (akTOpiB KOHTAKTHOI B3aEMOIl € BpaxyBaHHS
MMOYaTKOBUX (3aJIUINKOBUX) HampyxkeHb [1]. He 3Bakaroum Ha CyTTEBI AOCATHEHHS Y
PO3BUTKY KOHTAKTHHX 3aja4, MMTaHHS BPaxyBaHHS [MOYATKOBUX HANPYKEHb MPU KOHTAKTHil
B3a€MOJIIT TLJT 3aJMINUIIOCS HE JOCIIPKEHUM JI0 OCTaHHBOTO Yacy. SIK BiJIOMO, PaKTUYHO B
yciX eJeMeHTaX KOHCTPYKIl NPHUCYTHI MOYaTKOBI HampykeHHs. OcTaHHI MOXYyTb OyTH
BHKJIMKaHI PI3HUMH TpPHYMHAMH, HANPUKIAL, TEXHOJOTIYHUMH  OIepallisiMd, IO
BUKOHYIOTHCS IIPH BUTOTOBJIEHHI II1JIOTO Psily MaTepiaiiB ado IpU CKJIaJJaHHI KOHCTPYKIiH. Y
BUMAIKYy KOMITO3MINIMHAX MaTepialliB MOYaTKOBI HAINpPY)XEHHS, SK TPaBWIIO, BiIIOBITAIOTH
HaIpyXEHHSIM Y3J0BX apMYyIOUHMX €JIEMEHTIB. Y 3eMHiil KOpi BOHH YTBOPIOIOTHCS 33 PaxyHOK
7ii TpaBiTAiHHUX CHIT i TEXHIYHUX MpoOIECiB. IX HEOOXiHO BpaXoByBaTH MPH PO3B’AI3yBaHHI
3a1a4 npo Aedopmarito IpyHTIB (0co0aMBO Mep3iux). KpiM 1poro, y mpyKHOIJIACTUYHUX
TiJaX TaKOXX MOXYTh OYTH IPUCYTHI BHYTPIIIHI 3QJMINTKOBI HANpPYXEHHS IICIS 3HSITTS
HaBaHTa)KEHHSI.

BpaxyBaHHS TOYaTKOBHX HAINPYXEHb Yy pO3paxyHKaX BiIIOBIJAIEHUX €JIEMEHTIB
KOHCTPYKIIii, MallIMH Ta CIIOPYI JTO3BOJMTS TIiJl 4ac X CTBOPEHHs €(eKTUBHIIIIE BpaXOBYBaTH
pecypcH MIIHOCTI MarepialliB IIISXOM IMPABHJIBLHOTO OIIHIOBAHHS 3alaciB MIITHOCTI W
CYTTEBO 3HHM3UTH IX MarepiaJloMICTKICTh, 30epiraroud HeoOXifHi (yHJaMEeHTalbHI
XapaKTePUCTHKH B I[LIIOMY.

KoHTakTHHM 3amadamM Mpo TUCK 0e3 TepTs KOPCTKOrO KPYyroBOro INTaMIia Ha mmap 3
MMOYaTKOBUMH HAIPY>KEHHSIMHU TIPUCBSIYCHI podotu [2, 3], y SKUX BHKOPHUCTOBYIOTHCS
3arajbHi PO3B’SI3KM TPOCTOPOBHX JIIHEAPU30BAHUX OCECHMETPUYHHUX 3amad. Y cTarTi [4]
PO3TISINAEThCS 3arajibHa TPOCTOPOBA 3a/avya MpOo THUCK MPYKHOTO MITaMIa JOBUITHHOTO
MOTIEPEYHOr0 MEPeTHHY Ha MPYKHHUH MiBIpocTip Oe3 ypaXyBaHHS cui TepTs. JleTanbHuii
ODJISAN 3a7ad KOHTAKTHOI B3a€EMOJi TPYKHUX TiT 3 ITOYATKOBHMH HAIPYyXCHHIMHA
npeacTaBieHuit y [3J, 6].

Hwxdve y pamkax JiHeapH30BaHOI Teopili MPYKHOCTI [7] mpeacTaBiIeHO pPO3B’SI30K
3MIIIaHOI OCECHMETPUYHOI 3aayi Mpo THCK MPY>KHOTO MITIHAPUYHOTO INTaMNa CKiHY4eHHOI
JIOBXKHHHM 3 IMOYATKOBUMH (3aJMINKOBUMHY) HAMPY)KEHHSMH Ha TPYKHUH Iap 3 MOYaTKOBUMH
(3aJIMIIKOBUMY) HANpYXXEHHSAMH. PO3IIISIHYTO BHIAJKH, KOJIHM IHAp JICKHUTh Ha >KOPCTKIA
OCHOBI 0e3 TepTs 1 Imap 3aKpilUICHUH 13 HEIO IICIs BHHHKHEHHS TaM IT0YaTKOBOTO
nedopmoBanoro crany. Jlocnmi/pKeHHsST BUKOHAHO y 3arajlbHOMY BHIJISII ISl CTUCIUBUX 1
HECTUCJIMBHX T JUIS TEOpil BEIMKHX IMOYATKOBHX JedopMallii Ta pi3HUX BapiaHTIiB Teopii
MaJIUX MOYaTKOBHX JedopMalliif py JOBIIBHIN CTPYKTYpi MPYKHOTO MOTEHIIATY.

[IpunyckaeMo, 1o IPyXHI MOTEHITIATN — JIBiUl HelepepBHO-IU(EePSHITIHOBHI (YHKIIIT
anreOpaiyHMX 1HBapiaHTiB TeH30pa nedopmaniii ['pina [7], a mouaTkoBi (3aJHMIIKOBI)
nedopMOBaHI CTaHW y IMapi Ta INTaMIi OJHOPiAHI Ta oJHaKoBi. Kpim Toro, mis rmramia
BUKJIMKAE B IIapi Maie 30ypeHHs OCHOBHOTO HAIPYKEHOT'O CTaHy, JUIS SKOTO BUKOHYIOTHCS
YMOBH

So =Sy #0; 87 =0 A=4#4,.
JlocTipKeHHS TIPOBEJICHO Y KOOPAMHATAX MOYaTKOBOTrO 1e()OpMOBAHOTO cTaHy Oy, , SKi

T0B’S13aHi 3 JIArPAHKEBUMH KOOPJIMHATAMH CITiBBITHOIICHHSIME y, =A.x. (i=1,3).

Benmmunnamy, SKi BIAHOCATHCS 710 TIPYKHOTO IITAMIIa, OyJIeMO 3allUCyBaTH y MO3HAYEHHSIX
[7] 3 BepxHiM iHmexkcoM (1), a BeJWYMHH, SIKI BIJHOCSATBHCS 1O MHPYKHOTO IHapy, — 3
iHgexcoMm (2).

IocTranoBka 3agau4i it ocHoBHI cmiBBigHOmMeHHsi. Hexail mpyXHU#M IWIIHIPUIHUN
ITaMIT pajiyca R i BHCOTOIO H 3 MOYaTKOBUMH (3TUIITKOBUMH) HAIPYKEHHAMH BTUCKAETHCS
y NPYXKHUH mmap miJ Ji€to cuiau P micias BUHUKHEHHS TaM IOYaTKOBOTO J1e()OPMOBAHOTO
CTaHy. H, — TOBIIMHA IIapy B IOYaTKOBOMY Jae(opMOBaHOMY CTaHi, sKa IIOB’si3aHa 3

TOBIMUHOIO H, y HEIePOPMOBAHOMY CTaHI BiTHOMEHHSIM H; = A3H,. 30ypeHHs Ml Ii€l0

cuM P, Mo TpUKIAJIeHa JIO BUILHOTO TOPISM IMWIIHJAPHYHOTO INTAMITa, BHKIHKAIOTH HOTO
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MepeMIIeHHs y HallPsIMKY OCi Oy; Ha CTally BEIMYHHY €. BBakaTumMemo, 1110 TTOBEPXHi 11032
00J1aCTIO KOHTAKTY 3aJIMINAIOTHCS BUTBHUMU BiJl BIUTHBY 30BHIITHIX CHIL.

Y cucteMi KpyroBuxX NIHJIIHAPHYHUX KOOPJIMHAT (i’ , 0, Z,') (i=1,2) TaKii
ITOCTAHOBIII BiJIOBIIAfOTh TaKi IPAaHWYHI YMOBH:

. H =
1) Ha TopLi MPYXKHOTO ITAMITY z; =—, 1IE v; =4/7; , (1:1,2)
v

i

W) =&, 0f) =0 ©<r<p); Q)]
2) Ha rpaHuIli NPYXKHOTO IMapy B 006JacTi KOHTAKTy z; =0
1 2 1 2) 2
W) =ul?; 0F =0 0f) =08 =0 (0<r<R); (2)
3) Ha rpaHMIIi MPYKHOTO IMapy 032 00JIACTIO KOHTAKTY z; =0
09=0 0¥=0 (R<r<w); (3)
4) na OOKOBI MOBEPXHI MPYKHOTO ITaMIy r = R
~ H
D=0, 0fV=0 (0<z< ) 4)
l
Ha HmwkHIN MoBepxHI mapy, IMO JSKHTh Ha YKOPCTKI OCHOBI Ta 3akKpilUICHOTO 3
H H: /.
OCHOBOIO, Z; __ At H; (z = 1,2),
Vi Vi
WP =0 0P =0 (0<r<w), 5)
2 2
u? =0 u£)=0 (0<r <o), (6)

e z; =22, (i=1,2) TOBIIMHA IMapy B HeAeGOpPMOBAHOMY CTaHIi; n; — KOPEHI pIBHSIHHS

Vi

[7, 2.11)].
Bumnumemo TakoX yMOBY piBHOBAru, 110 BCTAHOBIIIOE 3B’ 130K MiX OCIZTaHHSM 1 PIBHOAIIOUYOL
HaBaHTaXcHHs P

1
P=-27R*[ p0$; (0, p)d p. (7)
0

JUiss  BU3HAUEHHS HANpPYy)XEHO-Ae(OpPMOBAHOTO CTaHy y MpPY)KHOMY IMIiHApPI
BUKOPHCTOBYEMO JIiHEApHU30BaHi PiBHSHHSA [7], 3 SKAX BHUIUIMBAIOTH BUPA3M JUISI KOMIIOHEHT
BEKTOpa MEPEMIIICHHS 1 TeH30pa Halpy>XeHHs sl CTUCIUBUX 1 HecTUCIUBUX Til. [Ipudomy,

3araJbHUN PO3B’S30K } = ¥, + Z,%, [Vl BUIAJKY PiBHUX KOpPEHIB n, =n, OyAeMO IOyKaTH y
BUTJISLAL

1 1
X=8<V1Z1(1+Z1)|:m2_1+X0(1_m2 3H92 (3r _2Z1 )ji|

= | R so(1=Iy("Y,R)) Jo(0y 1) (& .
+R — bV | H| 1+ 2 ] S +20R2 (S, (0 2) + 7, S5 (a
kz—l)(k{ZYk ' ( [ V1Y/<R11(V1Y/<R)J le oINS ) M ( () as kZl))}>

4E
U,=¢ < Xo” 1 —+2z |-
HO, v

> R? so(1=1,(v,Y, R)) sin(Y,v,2;)
_ _b(k) I Hl1+20 0\"1 1k + + V1<) |
kZ_iXk{ 50 Yivi 1("17#){[ [ —VlYkRI1(VlYkR) vizy |cos(Ypvi2p) —k

Ta

_Jl(ockr)[ (84 (oez)+mziSs (az) = 3 (aka)}p

V1
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1 o, H - o, H
Tog =Et03YkR2V13(2Vﬂk(Io(VlYkR)_1)_H1%R11(V17kR)), fos = tleh( ‘}j J+Hclak [1_Ch( ‘Ij D’
1 1

Lo =0 H(m +1), 1, =vid—my)+symy, t,=0,Hc,—CSy, t3=V(C,—C +Cy)+0HC —CySy,
fiy = O HE (v, (my +1)(my 1) +my(1+my)), 15 = v, (G — & +E g — &5 (my +1),
te = W2 (1) Hsgmy (my +1) =1y, (m3 — 1)+ 207 (133 (m3 —1) + & 540, (my — 1) (m +1)),
ty =20, (1=my), g =2vE(my —D)(A+my), tig =1, YiR* +2(& —&) —&,),
tyy = YeH R sym, (28, +3—4¢, + &) + H (2&,01, (my — 1)+ myYi R2sy (14 &, — 28))) + 2,5, (1—m,),
ty = H(H (3428, —4¢ + &)+ 1428, +&)), 1y = 20 YiR* (my 1), 1y =, (& =& +E)) —ySps
tyy = v (1+m) (@ =& +Ey) + Gy (14+my), tys = Wit ty, +2t03vi (my —1),
by = by YeR my =28y (my —1),  tyy = (my + Dty
Hanpysxeno-gedpopmoBanuii cran y mpyXHOMY IIapi 3 HOYaTKOBUMH HaIpyKEHHSMH

BH3HAYMMO 3 [4] depe3 rapMOHiNHI QYHKINT y BUTIIA iHTErpaIiB XaHKels. 3a10BOJIbHABIIA
TpeTio YMOBY (2), npyry — (3) i ymoBH (5), (6), micis psiay IepeTBOPEeHb MAaTUMEMO

©F < F
u? =e3[1%10(np>dn— ] %Gmhﬂo(np)dnj ©)
0

0
3 =6, Fm)J,mp)dn; Q)Y =0,
0
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+my m my v, vy 1
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B (10) 3HauenHs koediuientis n,, m,, c,, [, ¥ HaBeneHiy [7]

1 1

GMmh)=1-g;'(mh); h=H,/R; @,=2n

(10)

ona  (6)

Mertoa po3p’s3yBaHHsl. BukopucroByrounm po3B’s3ku s nwiniHapa  (8) i
3aJIOBOJIBHSIFOYN TPETIO YMOBY (2) Ta Ipyry YMOBY (4), 3HaiiIeMo BJIacHI 3Ha4eHHs 3a1a4i (1)
— (6) U1 BUNIAKy PIBHUX KOPEHIB 1, =N,

v =2 k=012, o =M xe Jiw)=0. (11)
H R

[HIi yMOBYM TPU3BOASTE IO PEKYPEHTHUX CITiBBiTHOIIICHD MiX JIOBUTBHUMH CTAJIHMH Ta

HeBimoMumu ¥, (i =0,1,2,..), siKi BBeIEeMO 3a JJOOMOI'OIO CIIIBBITHOIIIEHb

=F(m) 8¢E W N,
—=J Mdn=—"%> =——
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e
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0 1
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A 3 mepmux ymoB (2) i (3) MOXHa BHU3HAUUTH HEBIIOMY (QyHKIiO F(77) i3 mapHHX
IHTerpaJbHUX PiBHSHB ISl PIBHUX KOPEHIB

FEQ ;7 mpydn=£p). (o<,

o M (12)
[FM)Jy(p)dn=0, (p>1),

0
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€
f(P)——e—3

L m -HR?
2

3acrocyBaHHS (opMys oOepHEHHS 10 (12) IPU3BOAMUTH JIO IHTETPATHHOTO PiIBHSIHHSI
®pearonbpMa IPyroro poay BiTHOCHO GYHKINT F(77)
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MEXAHIKA TA MATEPIAJIO3HABCTBO

BukopucroByroun yMOBY piBHOBar, BCTAHOBHUMO 3B’S130K MK 0CaZioM TOpLs IITamIa
Ta PIBHOAIIOYOIO HaBaHTAKEHHS P
8neEO
p="""y
K, /R
BusnauuBmu HeBimomi cram ¥, (i=0,12,..) i3 cucremu (15), MOoxHa 0OUYMCIUTH
Hanpy>keHo-1e()OpMiBHUHN CTaH SIK y NMPYXKHOMY INTaMIIl, Tak 1 B mapi 3a popmynamu (8) —
(9), (14). ¥V pe3ynbTaTi IHOT0 PO3B’SI30K MPEACTABICHUHN y BUTIISII Psi/IiB Yepe3 HECKIHUEHHY
CHCTEMY KOHCTaHT, IIO BHM3HAUYAIOThCS 13 CHCTEMH peryJsipHUX JHIMHUX anreOpaiuHuX
PIBHSIHB.
Yuceabnmii anajiz. Cucrema (15) po3B’si3aHa METOJOM PeyKIii Ui TaKUX 3HAYCHb
napamerpiB: k=n=16; v=v, =0,3; [=10; 4, =0,7; 0,9; 1; 1,2; 1,3; h=1,6; 4,0; 6=2;

E . . . .
d=—. Ha puc. 1, 2 300pakeH0 pO3MOJI HAMPYKEHB JUISI CTUCIUBUX T (TapMOHIYHUN

1
MOTEHITia) y NWJIIHAP] ¥ Ha rpaHUIli mapy B 00J1acTi KOHTAKTY.
Ha rpadikax mTyHKTHpHI JTHIT BIAMOBIZAIOTH Imapy Oe3 IOYATKOBUX HAIMPYKEHBb

2
(A, =1), cyminpHi — mapy 3 MOYaTKOBUMH (3aTUIIKOBUMHE) HAMpyXeHHAMA ( QP =_% 0s3)s

SIKi BIJIOBITalOTh 3HAUEHHSAM A, 3HU3Y JIOTOPH I10 3POCTAHHIO A, .

Ql.“l ) QI_.,I i

Feu- 0 I

02 04 08 0&F ° 02 04 08 08 P
Pucynok 1. Po3nonit KOHTaKTHOTO HANPYKEHHSI Mij Pucynok 2. Po3nozin KOHTaKTHOTO HaIpPyXEHHS ML
wrammnom (h=1,6) mwrammom (h=4,0)
Figure 1. Distribution of contact stresses under the Figure 2. Distribution of contact stresses under the
stamp (h=1,6) stamp (h=4,0)

BucnoBkn. Ha ocHOBI aHali3y aHAJIITHYHOTO PO3B’SI3KY Ta YHUCETBHUX IMiJIPAXyHKIB
BUSIBJICHO BIUIMB TOYaTKOBUX HAIMpYXEHh Ha HAmpyKeHO-Ie(OpMOBaHI CTaHU MPYKHOTO
MWTHIpa Ta MPYXHOTO Imapy, MO KOHTAKTYIOTh, SKHHA IOJISTaE€ y TOMY, IO MOYaTKOBI
Hampy>XeHHs B IIapi Ta IMIHAPI TPHU3BOAATH Y BHUMNAAKY CTHCHEHHS JO 3MEHIICHHS
HalpyXeHb, & y BHIAAKY PO3TATY — OO0 1X 30UIBIIEHHS, a JJIs MEepEeMIlleHb y BHITAIKY
CTUCKAHHS 3HAYHO 301TBIIYIOTHCS, 1 P PO3TSATHEHHI — 3MEHINYIOThcs. HallOinpmuii BINB
MMOYaTKOBUX HAINpPYXXEHb BHIBICHO Ha OOKOBIM moBepxHI mTamma. llpwdomy, xapakrtep
BIUTUBY TOYATKOBUX HAIMpYXXeHh HE 3aJeKUTh Bl TOBIMHH Mmapy. Jlis moyaTkoBHX
HaIpy’KeHb BIUTUBAE TiJIHKH HA X BEJTHUUHY.
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BimzHaueHo eeKT «pe30HaHCHOTO» XapaKTepy He TUTbKH Yy Iapi, aje W y mpy>KHOMY
OWTHAPT (Mpu HAOMMKEHHI IOYAaTKOBUX HANpyXeHb J0 3Ha4yeHb, IO BiIMOBIIAIOTH
MOBEPXHEBIN HECTIMKOCTI Iapy), SIKUH MOJSTae B TOMY, IO HAMPYXXEHHS HAOIMKAIOTHCS J0
HYJISI, @ IepeMilneHHs] HeOOMeKEeHO 3pOCTalOTh.

OTpUMaHO aHATITHYHI 3aJIEXKHOCTI, IO BiIOOPaXKAIOTh BILIMB MOYATKOBUX HAIPYKCHb
Ha HaANpyXeHO-Ie(OpMOBaHUU CTaH CHCTEMHU <«IPYKHUU IWTHIP — NPYXKHHHA Iap» 3
MOYAaTKOBUMHU (3IMIITIKOBUMH) HamMpyXeHHsMHU. [[ell BIUIMB € CyTT€BUM SIK ISl CTUCIIHBHX,
Tak 1 HECTHCIUBUX Tl Ta MOBUHEH BPAaXOBYBATHUCS MPH pO3paxyHKax Ha MIIHICTh JeTanei
MaIliH 1 KOHCTPYKITIH.

Conclusions. Based on the analytical solution and numerous calculations the effect of
initial stresses on the stress-strain states of an elastic cylinder and an elastic layer that are in
contact have been defined. These are the following: the initial stress in the layer and in the
cylinder punch reduce stress and tension of the punch and the layer in case of their
compression and increase in the case of their strain; reduce in case of stretching. The greatest
influence of initial stresses was found on the side surface of the punch. Moreover, the impact
of initial stress is independent of the layer thickness. Effects of initial stress affect only its
value.

The effect of "resonant" nature not only in the layer but also in the elastic cylinder
(when initial stresses are approaching the values of the surface layer instability)has been
testified. This impact is explained by the fact that tension is close to zero, and the
displacement increases infinitively.

Thus, in this work the analytical dependence was obtained. In testified the influence of
initial stresses on the stress-strain state of the system “elastic cylinder - elastic layer” with
initial stress. This influence is essential for compressible and incompressible bodies and this
influence should be taken into account while calculating strength of machine parts and their
structures.
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