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KOHTAKTHA 3AJIAYA JIUISI LITAMITA CKJIAJTHOI KOH®IT'YPAIIII
TA ITOIIEPEJHBO HAIIPYKEHOTI'O ITIBITPOCTOPY

Peszome. Hasedeno po3g’azox ocecumempuyHoi KOHMAKMHOI 3a0a4i NpO MUCK UWMAMNA CKIAOHOT
KOH(ieypayii Ha npydjicHuil i30mponHuil niGnpocmip 3 Ypaxy8aHHsM NOonepeonix Hanpydicenv. [106yoosano
QyHKyii po3nodiny KoHmakmuux Hanpyosicenv O epanuynoi niowunu. [lpoananizosano ennue Kougieypayii
WMmMamna Ha po3nooin KOHMAKMHUX HANPYIHCEHb.

Kniouoei cnosa: nanpysicenns, sanuuikosi degpopmayii, wumamn ckiadnoi koughizypayii, niesnpocmip.

O. Panchuk, H. Habrusiev, B. Shelestovskiy

CONTACT PROBLEM FOR PUNCH OF COMPLEX SHAPE AND
PRELIMINARY STRESSED SEMI-SPACE

Summary. Determination of contact stresses and deformations in the interaction of rigid and elastic
bodies stamps with existing permanent deformations is one of the most actual tasks of modern construction and
engineering. As it is known [2], residual deformation is almost always available in the structural elements and
machine parts. The nature of their appearance can be very different: irreversible deformation (plasticity, creep),
structural changes in the material, changes of the aggregate state in some areas, mechanical, chemical and
technological processes, etc. Resultant stress can cause fracture and accelerate some phase transitions,
corrosion in particular.

To improve the accuracy of calculations the residual must be takeninto account, which directly affect
the state of bodies. Taking into account all the factors that affect the interaction of the body is one of the key
problems to determine the stability, reliability and other characteristics. Therefore, consideration of residual
stress in the study of contact interaction of elastic bodies is an important task.

Research problems investigations of the contact interaction of the preliminary stressed bodies in our
country and abroad had appeared in the sufficient quantity only by the end of the last century. First of all it is
due to the fact that the linear elasticity theory does not consider the residual stresses in bodies. In general, strict
proper statement of such problems requires the use of system of the nonlinear elasticity theory, however, for the
sufficiently large values of the initial stresses its linearized version can be referred to.

In the article the solution of axisymmetric contact problem of pressure a punch of complex shape for
an elastic isotropic half-space, taking into account preliminary stresses is described. Besides distribution
Sfunction of contact stresses and displacements for the plane boundary of semi-space was created. Influence of
residual stress on the distribution of contact stresses under the punch was investigated.

With basic relations of the linearized elasticity theory, the problem is treated as the construction of
the solution of the double integral equations. The authors have developed a method of approximate solutions of
this type. The main idea of this method is to represent the unknown distribution function of the contact stresses in
the form of the Fourier series with unknown coefficients and to construct a system of the linear equations for
finding them.

To demonstrate the proposed methods the numerical example of the construction of the contact
stresses distribution function is presented in the paper.

Besides, the residual deformation field characteristics effect on the amount and nature of the contact
stresses under punch has been analyzed.

Key words: contact stresses, punch of complex shape, isotropic semi-space, residual deformations.

IHocTanoBka nmpodaemu. BusHaueHHsT KOHTaKTHUX JedopMalliii 1 HanpyKeHb Ipu
B3aEMOJII1 JKOPCTKHX ITAMITIB Ta MPYKHUX T 13 HASBHAMHM 3JTUIIIKOBHMH JePopMariisiMmu €
BKJIMBUM 3aBJAHHSIM JUIsL JOCTIPKEHHST MIITHOCTI JIeTaiiell MalllvH 1 eIeMeHTiB crnopya. Lo



npo0ieMy BHPIIIYIOTH TaKOX IPH PO3paxyHKy KOHCTPYKIiH Ha TPYXHi OCHOBI JyIs
paIliOHAJIbHOTO BHKOPUCTAHHS MaTepially 1 Ime B IUIOMY psi BUPOOHHYMX NUTaHb. Jis
MiJIBUINEHHS] TOYHOCTI pO3paxyHKiB HEOOXiHO OpaTu 10 yBaru sikomora Oinblie (akTopis,
IO BIUTMBAIOTH Ha B3a€EMOJIIIO Ti. 3aIUIIKOBI Aedopmariii € OJHUM i3 TaKWX KIIFOUOBHUX
¢dakropiB. ToMmy iX BpaXyBaHHS HpPU JOCIHIIPKEHHI KOHTAKTHOI B3aeMOJii HPYKHUX TUI €
aKTyaJbHUM 3aBJIaHHSIM.

Po3p’s3aHHs 3a7aui 13 ypaxXyBaHHSM 3aJIUIIKOBUX HANpyXeHb Y TiTax BHUMAarae
3aCTOCYBAHHS arapaTy HeJiHidHOI Teopil mpyXHOCTI. [IpoTe mpu TOCHTH BETUKHUX 3HAYCHHSX
MIOYATKOBUX HANpyXeHb JIOCTATHIM € BUKOPUCTAHHS JIIHEApU30BAHOTO BapiaHTa. 3Ba)KalouH
Ha PO3BUTOK KOMIT'FOTEPHOI TEXHIKH, a TaKOX Ha HAyKOBI JIOCATHEHHS Yy cdepi
JiHeapu30BaHOI Teopil MPYXKHOCTI, MOXHAa e(eKTHBHO (QopMyBaTH pPi3ZHOMAHITHI
PO3paxyHKOBI MOJIeJi BIIHOCHO IIJIOTO psiy 3amad. OJHIEIO0 3 TaKUX € BHBYCHHS ITHTAHHS
B3a€EMOJIi1 JKOPCTKHUX KUIBLIEBUX Ta MapabOOiMHUX INTaMIIiB CKIaAHOI KoHpiryparii 3
MPY>KHUM 130TPOITHUM IMapoM, Y IKOMY HasiBHI 3aJIMIIKOBI Aedopmartii.

AHAJIi3 oCTaHHIX JocCJHiTKeHb. BUBYEHHSM B3aeMojii >KOPCTKUX INTaMIIB Ta
MPYXKHUX TiJ 13 HASBHUMH 3JTUIIKOBHMH Jie(hopMaIlissiMA 3aiiMaliocst 0arato BYeHHX, 30KpeMa
it BiTun3HaAHUX. KOHTaKTHI 3a/1a4i /Ui TUT 13 MOYaTKOBUMH HAIPY>KEHHSIMH MIPU KOHKPETHiH
¢bopMi MPYXKHOTO TOTEHIIATy po3risnam AjnekcanapoB B.M., @immosa JL.M.,
AptionsH H.X., Cmeranina b.1. ta inmi. [Tpuknaam po3s’si3ky 3a1ad KpydeHHs! JUISL IPYKHUX
TIJ 3 TOYATKOBUMH HAIPY)KCHHSIMH HaBelieHO B poboTtax ['y3s O.M., babnya C.1O., I'myxoBa
FO.I1., Pynninkoro B.b. [2]. B3aemoziro Mix KijIbkOMa IITaMIIaMU Ha MPYKHOMY MiBIPOCTOPI
po3risHyTO B podoTax Apratona [.I.

Merta po6otu. IloOyayBaTi po3B’SI30K OCECHMETPHYHOI KOHTAKTHOI 3ajadi Ipo
TUCK IITaMIa CKJIaTHOI KOHQIryparii Ha Mpy>XHUAU MMBIOPOCTIP 3 ypaxyBaHHSIM ITOTEPETHIX
HanpyxeHb. OTpumaru (HOpMyIH sl BU3HAYCHHS HANIPYXKCHb, SIKI BAHUKIIHM Y TiBIIPOCTOPI
BHACNIJIOK Jii mTamra. BU3HAYATH TOYKH JOCSTHEHHS MAaKCHMaJIbHHUX HAINPYXXEHb Y 30HI
KOHTAaKTY JIBOX TiJI.

ITocTanoBka 3amadvi. Po3rissHeMO ocecHMETpUYHY 3alady PO THCK YKOPCTKOTO
KUJIBI[EBO-IIapaboIIOIIHOTO ITaMIIa Ha MONEPEAHbO HAMPYKEHUH HMIBOPOCTIp, Y SIKOMY HasBHI
MIeBHI 3aMIIKOBI edopmartii. [LITaMIT ckitagaeThes 3 TBOX YaCTHH, )KOPCTKO 00’ € THAHUX MiXK
coboro. Ilepia yTBopeHa BHAcCHiOK 0OepTaHHS HABKOJO CIIIBHOI OCi JBOX BITOK mapadoil,
CIPSDKEHUX Y BEPINUHAX BiJPi3KOM MPSIMOI, TEPIIEHIUKYIIIPHOL 10 oci odepTanHs. J[pyra —
BHACIIJIOK oOepTaHHs e OJHiei BITKM MmapaOoyik, BEpIIMHA SKOI CHpsIKeHa 3 BicCIO
oOepTaHHS TIEPICHIUKYIISIPHAM JI0 Hel BiJipi3koM. BepImiHM BCiX TphoX mapaboJt JiexkaTh Ha
OJIHIN TPsIMiiA, TepIeHIUKYISAPHi 10 oci obepTanHs. Oci mapado, Mo 00MEXKYIOTh IITaMII,
mapajielbHi JI0 CHUTBHOI OCi oOepTaHHs, IO cHiBmagae 3 miHiero aii cumu P. Illtamm
BTUCKY€ETHCS B MIBIIPOCTIp 3 MOCTIHHOIO cHilor0 P mocTynanbHo, 6€3 00epTaHHs 1 TepTsl.
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Pucynok 1. Cxema KOHTaKTHOT B3a€MOIiT

Figure 1. Scheme of contact interaction

BubGepemo mmiminapuuny cucremy koopauHat (O,r,p,z) Tak, o0 KOOpIUHATHA
wiommHa (r,0, @) CcHiBHanaia 3 TPaHUYHOO TUIOIUHOIO MiBIPOCTOPY, a Bick Oz — i3 IiHIE0

nii cuomm P (puc.1).
Buxonsun 13 QopmyntoBaHHsS 3a7ayi, MOKHa omnucaTd (yHKIIO, oOepTaHHSIM
rpadika ko1 HaBKoJIo oci Oz YTBOPEHO IITaMII, Y BUTIISII
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L(V V) V <V_\/_2 +\/_rb'
oF RN

. JRor 4R,
RANN N

—(r— r) r<r<c

W(l"): 2R2 <r<rn;

1
2R,

0,0<r<r,n<r<r.

(1

BBaxxaemo, 10 3aIMINKOBI HANpPYXEHHS, SKI BHHHKIA Yy IMIBIPOCTOPi, €
omHopimauMHU. OTKe, MOXKHA BHUKOPHCTAaTH TaKi BHpa3d JUIs KOMIIOHEHTIB TeH30pa
HaIpy>XeHb Ta BEeKTOpa IepeMiIieHsb [1]:

Cus (

o,.(r.z)= ITZMI)TJ [(Al + 4, (s, +az))e” +(B,+ B, (s, —az))e‘“z]Jo (ar)da,

90O

o, (r.z)=c,(1+m), Iof [(A1 + 4, (s+az))e” +(B + B, (s —az)) e’“z]JO(ar)da, @)

0

0

u,(r,z)= —Iaz [(Al +4,(1+az))e” + (Bl +B, (1+ az))e“"JJO (ar)da,

0

u.(r,z)= ﬁTaz [(Al +4, (s, + az))e‘" +(B1 +B, (s, — az))e‘“z}JO(ar)da.
n

10

V cHiBBiHOLIEHHSIX (2) KOHCTaHTH c,,,M,,N,,], 3alekaTh BiJ XapakTepy IpYKHOTO
MTOTEHIAITY.
Ha rpanununiif niuomuHi niBnpocropy npu z =0, BBiBIIK No3Ha4YeHHs [, =4 + B,

F, =4, + B, , orpumaeMo

44 (1+m1
o, (r,0)= CTJ& (K +5,5,)J,(ar)da, 3)
n
o (r.0)=c,(1+m) ljoﬂ(F +sF,)J,(ar)da, (@)
u. (r,0)= ﬁTaz (F, +5,F,)J,(ar)da. (5)
n oy

['pannyHi yMOBH MOCTaBJICHOT 3a7]a4i MATUMYTh BUTJISIT
c.=0,asr<b,yr>c (6)
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c.=0,0<r <o (7)
u, =W, (r),0<r<a; 8)
u, =W,(r).b<r<c. 9)

Oynkuii W, (r) ta W,(r) onucyroTh nepeMilleHHS TOYOK TPAHMYHOI IUIOLMHH
NPY)XHOTO TIBIOPOCTOPY y paifoHi HOTO KOHTPAKTY i3 JKOPCTKHM INTAMIIOM. A TOMY,
BHXOJISTYM 13 BUTIIS LY QyHKIT W (r) (1), MoXxHa 3amucaTH

(a=r)
Wl(a)—%, O<r<r,;
1

()= 1
Wl(a)—z—Rl[(a—ra)2 —(r—ra)z} r,<r<a.
W, (b)_2}’€2 [(b—rb)2 —(r—rb)z}, b<r<r;
(b—rb)2
2( )— , 1, <r<mn;
W, (r) = 2R,

w, (c)—ﬁ[(c—rc)2 —(r—rc)z}, r,<r<c

3

OdeBuAHO, MO BUXOJMYM 13 MITICHOI CTPYKTYPH MITamIla, TIOBUHHA BUKOHYBATHCH
yMOBa

(1) =1, (1) =W (1) (10)
3a/10BOJILHUBIIN YMOBY (7), OTpUMAEMO

0

MIM (F +5,F,)J,(aryda =0,
0

VA
3BIJIKH JIETKO OTPUMATH CIIiBBIJHOIIEHHS MK HeBitoMuMu QyHkuismu F| ta F,
F+8,F, =0 ==S,F,. (1D

I3 ypaxyBanusim (11) Bupazu (4) Ta (5) MaTUMyTh BUTJISI]

o.(r.0)=c, (1+ml)ljcx3Fz (S=S,)J, (ar)da, (12)

0
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u_(r,0)= ﬁTaze(Sl - S, (ar)de. (13)
%

Beenemo meBimomi ¢GyHKIIT x(7) Ta y(r), 3a IOMOMOTOIO SKUX MPOJOBKHMO
criBBigHOIIeHHS (10) Ha IpoMikok 0 <7 <o

Cu (1+m1)(s—so)ll]gaﬂFzJ0 (ar)da = x(r)(f](r—a))+y(r)(77(r—b)—f](r—c)), (14)

0

ne n(r) — ¢yukuis ['eBicaiina.

@Oynkmii  x(r) Ta y(r) BU3HAYAIOTH PO3MOJI KOHTAKTHUX HANPYXXEHb IIif
mTaMIioM. BpaxoByloun HeNepepBHICTh ITUX (QYHKINHM, a TaKoXk PIBHICTH HYJIO Ha T'PaHUII
obmacti KoHTaKTy (Ipum r=a, r=b Ta r=c) npeacraBumMo x(r) Ta y(r) y BHUIIIL
BiJIpi3KiB y3araipHeHoro psiay Dyp’e

H(1)= 20 Zr ) 1) = 20 ()L ()

L,(r)=J, (% erO (7)Y, (% erO (7,). —ze (,) momatHi xopeHi piBHSHHS

A, — nopatHi kopeHi ¢pynkuii beccens J, (x) .

n
3actocyBaBin (opMysy OOEpHEHHS IHTErpajJbHOro NepeTBOopeHHs [aHkens a0
cuiBBiHOIICHHS (14), OTpUMaEMo

2 1 f 0
a’F, = e ( !rx(r)JO (ar)dr+ !ry(r)Jo (ar)dr]. (15)

B _ m (sl — S )
BEJIEMO IO3HAa4YeHHs K| = .
ey (1+m)(s—s,)1,
3a/10BONLHUBINY TpaHudHi YMOBH (8) Ta (9), 3 ypaxyBanHsM criBBigHOmEHHS (15)
OTPUMAEMO

Wl(a)—ﬁ(ra—a)z, 0<r<r,

K [Y(a,%, () +b,®,) ], (ar)da = ! (16)

0n=t W, (a —%Rl[(ra—a)z—(ra—r)z} r,<r<a,
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. ()= ] (1 -8) == | b <,

K [Y(a,%, () +b,®,) ], (ar)deo = 1 ? (17)
0n=l Wz(b)_Z_Rz(rb b)2 n<r<rn,
. Wo(e) = () sri<rss

K [Y(a,%, () +b,®,) ], (ar)deo = 1 ’ (18)
0 n=l Wz(c)—2—R3|:( —a) —(r,—r) :| r.<r<c,

re ¥, ()= ju(ﬂa jJ (cr) n(a)=j:rL”(r)Jo(ar)dr.

0
BukopucraBmu ¢ynknito ['eBicaiiza, cmiBBigHomeHHs (16) MoxHa 3ammucaTé y
BUTJISLAL

n= n=1

| o) 3o s -
=§[(r ) (n-a) }("(r r.)=n(r- a))_ﬁﬂ(r ~r)(r,—a)". (19)

A
[ToMHOXUBIIM 00M/BI YacTWHU cHiBBIAHOIIEHHS (19) Ha r7J, (—qr , g=1,N Ta
a

MPOIHTErPYBABIIM OTPUMAHUN BHpa3 Ha BIAPI3KY [O,a] 0 7, OTPUMAEMO

<fgfefrcfriorsieno ol

i

0

ZZLRIUJF(FG —r)2 J, (%rjdr —(ra —a)2 erO (%r}dr} (20)

0

AHaJIOT14HO, TIepeUCaBIIH 3a JOIOMOror QyHKIIT ['eBicaiina criBigHomeHHs (17)
Ta (18), MOMHOKMBIIKM OOW[BI YaCTMHM OTPUMAHHMX DPIBHOCTEH Ha rL, (r) , q=1LN Ta

MPOIHTErpyBaBIIM OTPUMaHi BHUpa3W IO 7 Ha BiJpi3Kax [b,rl] Ta [rl,c] BiJIIIOBI/THO,

OTPUMAEMO
K, {ﬁ[aj\y (a){dbs) (@)=J, (ba);erq (r)dr}da}+

(bn T(Dn (a)|:cp£]1) (0{) -J, (bot)]LI”Lq (I’)dr:| d(x]} =

b
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-— [j (r, ) L, (r)dr —(r, b)szqu(,»)dr}

K{[a] { J(ca)erq(r)dr}daJ+

5 bI@ { )= (ca) 1L, (7) dr}da}

:LU‘;’ r, —r) L (rc—c)2 erq(r)drj,

2R,

" i

re o0 (a) = j (1) o (ar)dr, ) (a) = [rL, (), (ar)dr . @, () =0 (a)+ 0 (@)

JlotaBImi ocTaHHi JIBi piBHOCTi, OTPHUMAEMO

K{ﬁ[aj\y( {cp (), (ba) er (r)dr—J, (ca) 11, (r)dr}da}+

fi

é(b,,j@,,(a){@q(a) J(ba);f (r)dr - J(ca)erq(r)dr}daJ}z

i

22b

=

= LUL”(’?; —r)2 L, (r)a’r—(r,7 —b)2 jerq (r)drj+
_,_L(j;r(rc—r)z L, (r)a’r—(rc—c)2 erq (r)dr}. 1)

2R3 I, i

BukopucTaBmm MeTo 1 Cynepio3uIlii Ta BBIBITH MO3HAYCHHS

T L L ]
1

" K\ " 2R " 2R, " 2R K\ " 2R 2R, 2R,
13 ciBBigHOMIEHH (20) Ta (21) OTpUMaEMO TpU CHUCTEMH BiIHOCHO HEBIJIOMUX aﬁl) Ta bﬁl) , aﬁz)
Ta b ), ®) ra b3

BBenemo no3znaueHHs R = z;. JInst BUBHAYEHHS MMapaMeTpiB Z; 3aCTOCYEMO YMOBY

pIBHOBAr# mramira

JI’O'ZZ (r.0)dr+ Irazz (r.0)dr="r
0 b

I3 ocTaHHBOT PIBHOCTI OTPHIMAEMO

anf ( jdr+2b frL, (r)dr=P.

n=1 b

M=

n=1
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Z(as)z1 + aI(’IZ)ZZ + a£,3)z3)wn + Z(bfll)zl +br(12)22 +br(:3)23)¢n =K/.P,

n=1 n=1

v, =IFJ (a/l )dr, ®, =;[an (r)dr

0

. * Z, 1 . T A
a0o0 BBIBIIM MO3HAYCHHS Z; = — — = ,1=13
K,P 2K,PR,
S +5%0 1425 5% 1425 (% +5V0 V=1
Z] Z(an V/n + n ¢n)+222(an Wn + n ¢n)+z3 Z(an ¢n + n ¢n) . (22)
n=1 n=1 n=1

BuxopucrtaBmm ymoBy kopctkocTi mmrtamma  (10), TOOTO yMOBY piBHOCTI

BEPTUKAJIBHUX IIE€PeMillleHb TOUOK I'PaHUYHOI IUIOIMMHM HiBIpocTopy mpu F=7F, =1 =T,
OTPHUMAEMO

(@)= (=) =W ()= (=) .

(@)= (=) =W ()~ (e’

3 mepioro piBHS cUCTeMU (23) OTpUMaEMO

K [HNI( I\}f ()(J, (aa)~J, (b2) )da)+2( jcp (aa)_.jo(ba))da\”:

n=1

N N
+z, (Z (@m0 )+ (B M )j =0, (24)
1 1

ne MV = T‘Pn (@) (Jo(a) = Jy(ba))da » M\P = T(D" (a)(Jy(ac)—J (b)) da -

Amnanoriuso, 13 Jpyroro piBHsHHs (23) oTpuMaeMo

n=1 0

K{i( f‘P (@)( (a) = J, (ca da}rz( Iq; (a)(J, (aar) (a))daﬂz

_1
2R

1

(r,=a) —(r.=c)".

2R,
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(25
ne MY = T‘P (a)(Jy(ax) =T (ca))da, MY = T(I)n (a)(Jo(ax) = Jy(ca))dex -

MTaMIIOM MaTUMYTb BUTJIA

Hesimomi z; , i=1,3, smaxomumo i3 cuctemu pissub (22), (24) Ta (25).
Octarouni (opMynH I8 3HAXOPKCHHS PO3IMOJALTY KOHTAKTHUX HAIPY)KEHb ITiJT

n=1

N
o.. (r, O) = x(r) = PZ(af,l)zf +a£,2)z; +aVz)J,| 2 |,0<r<a,

N
o (r.0)=y(r)=PY. Bz +b 2, +b0 )L, (r).b <r <c.

n=l1
Po3B’s130Kk 3amaui J103BOJISIE JOCTIAWTH BIUTUB (OPMHU JKOPCTKOTO INTaMIla Ha
XapakTep PO3MOJIiTy KOHTAKTHUX HAIPYKEHb.

VY SIKOCTI YHCJIOBOTO TMPHKIAAY HABEIEMO PO3B’SA30K 3a1adi JUIsl TaKUX 3HAYCHb
napametpis: a=04; b=15; b=18;1,=0; =16; r.=17.

Ha puc.2 moOymoBano rpadik 6e3po3MipHOI BEIMYHHA o , IO OMKCYE PO3IOILT

KOHTAaKTHHUX HaIpyXeHb IiJ] MTaMIOM. AHaji3 OTPUMAHHMX pe3yJbTaTiB Ja€ MOXKIHUBICTH

CTBEpJUKYBATH, IO €KCTPEMabHI 3HaYeHHS] KOHTAaKTHUX HAMPYXXEHb JIOCATAIOTHCS y TOYKaX
3’€IHaHHS TPSAMOJIHIMHOI Ta mapaboyiyHOI AUISTHKH KpUBOI, 00EpTaHHSIM SIKOi yTBOPEHO
MOBEPXHIO IITAMIIA.
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PucyHok 2. Po3nozil KOHTaKTHUX HAMpyXeHb il LTaMIoM

Figure 2. The distribution of contact stresses under the punch
Ha pwuc.3 moGymoBaHo rpadix 0e3po3MipHOI BEIIMYUHH, IO OMHUCYE TEPEeMIiIECHHS
TOYOK FpaHI/I‘-IHOI

IUIOIMMHU  miBIpocTopy. [lyHKTHpHa KpHBa BIOIOBIJAa€ BUIAJIKY
BiJICYTHOCTI y HIBIPOCTOPI 3aIMINKOBUX Jedopmarriii, KpuBa 1 — HASBHOCTI CTUCKYIOUHX, a 2

— HAasBHOCTI PO3TATYIOUMX 3aJUINKOBUX jAedopmariii. Sk GaunmMo 3 pUCYHKa, IMOsiBA Y
MIBIIPOCTOPI 3aJTUIIKOBHX JiehopMalliidi PU3BOIUTE JO 3MIHU ITHOWHU BTHCKAHHS IITaMITa Y
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MIBIPOCTip, 1, SK HACHIMOK, JO 3MIHM IUIOMIAJKA KOHTaKTy Ta aOCOJIIOTHOI BEITUYUHU
KOHTaKTHHX HAIPYKEHb.

i

=

I

Pucynok 3. [lepeMimieHHs: TOYOK TPaHUYHOT TUIOLIMHU MBOPOCTOPY

Figure 3. Displasement of the semi-space boundary plane points

BucHoBku. [lpoBeneHuii YUCIIOBUI aHAI3 Jla€ MOXIIUBICTH CTBEP/KYBATH, IO
MosiBa y TUJTI 3aJIMINKOBHX JiehopMaIliif po3TSry BHKIIMKA€E 3BYKCHHS JUISSHKHA KOHTAKTy Ta
30ibIIeHHsT a0COIOTHOTO 3HAYCHHS KOHTAKTHUX HaIpy)XeHb. BunukHeHHS aedopmartiit
CTHUCKY CIIPHYHMHSE PO3IIUPEHHS MISSHKA KOHTAKTy Ta 3MEHIICHHS aOCOJIOTHOTO 3HAYCHHS
KOHTaKTHHUX HampyXeHb. JIoCTOBIpHICTH 3p00JICHUX BUCHOBKIB IiITBEP/DKYE 1X y3TOKEHHS
i3 pe3ybpraTaMy, OTPUMAHUMH IHIITUMH aBTOpaMu [4,5].

Conclusions. Numerical example of searching components of contact stresses for
both contact areas is considered. Numerical analysis allows to state that the appearance of the
residual tensile stress in the body causes a narrowing of the contact area and increasing of the
absolute value of the contact stresses. Appearance of the compression strains causes the
broadening of contact area and reduces the absolute value of the contact stresses. Reliability
of conclusions confirms their agreement with the results obtained by other authors [4,5].
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