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KOHTAKTHA B3AEMO/IISI LITAMIIA OCECUMETPUYHOI ®OPMHU 3
HIBITPOCTOPOM 3A BPAXYBAHHSA 3HOIITYBAHHSA

Ouasbra Consp
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Po3risimaeTbcst KOHTAKTHa B3a€MOJIisl MPY’KHOTO IIBIIPOCTOPY 3 >KOPCTKUM
LITAaMIIOM OCECHMETPHYHOI (hOPMH, KU 00epTaeThcs HABKOJIO CBOET OCi 3 KyTO-
BOIO IIBHUJKICTIO 0. BHaciIoK Aii Ha mrTamin HarpsiMIIEHOT Y310BXK 0Ci 00epTaHHs
CHJIM MIXK HUM 1 IIBIIPOCTOPOM BHHUKAIOTh CHJIM TEPTS, IPOTHIICKHI 0 HAIPSAMKY
oOepTaHHsI, MI0 NPU3BOIUTE JI0 3AJIE)KHOTO BiJl KOHTAKTHHUX HAlpy>K€Hb 3HOIIY-
BaHHs Wij ITamnoMm. PiBHSHHS OCHOBM MITaMmma JIO BTUCKAaHHS Ma€ BUTJISN
z=gy(r), g0(0)=0. Braxkaemo, 1110 MITaMIT BTUCKAEThCS HA (iKCOBAHY BEINYH-
HY Wy <0, a cuna TepTs AOPiBHIOE JOOYTKY HOPMAJIbHOTO TUCKY Ha KOE(illieHT
TepTs. Tozi y 30HI KOHTAaKTy 1,9 = UG, . IIIBUAKICTb 3HOIIYBAaHHS INTaMIa BU3HA-
4JaeThes SIK [1] |8g(r, t)/8t| = M)r|tze| = orup(r,t), T,9=Up, A A — KoedilieHT
MIPOTIOPIIIHHOCTI MK BEJIMYMHOIO POOOTH CHJI TEPTS 1 KUIBKICTIO BUIAIEHOTO Ma-
Tepiany, M0 BU3HAYAETHCS EKCIEPUMEHTAIIBHO, L — Koe]ilieHT TepTs. 3a yac At
¢opma mtammna 3MIiHUTECS Ha BemmuuHy Ag = Atg/E, g = pr, E — monyns FOHra
MiBIIPOCTOPY, T=AE @t — 0e3po3MipHa YacoBa 3MiHHA. Y TpOIIECi 3HOITYBaHHS
Gdopma mTamna 3MiHIOETbCA i Mae BUrIAn z=g(r,7), g(7,0)=go(r). Obnacts

KOHTAKTY € Hallepe/i HeBiJOMOIO.
[Tpn BU3HaYeHHI Hampy)keHO-Ie(POPMOBAHOTO CTaHYy MAaeEMO MEXOBi YMOBH

Ha IO/ KOHTaKTy S, ipu z=0: w=g(r,1)+wy, T.9=Hp, T,, =0, amo3a

HCIO0 Ha BUIbHIN HoBepxHi: 6, =03 1,9=0; 1,, =0. PiBHSIHHS IS BUSHAYCHHS
by

KOHTaKTHUX HampyxXeHb € Takum [1]: j o, (p)pF(r,p)dp=W(r), npu o, <0,
o

ag <r<by, ne [ay,by]— obnacte koHTakry, W (r)=mnE(w,+g(r,1))/(- vz) ,

F(r,p)=4K4rp/(r+ p)z) /(r+p), v— xoedimient Ilyaccona, K(x)— emnTuy-

HUH IHTErpaJ IePIIOTO POTY.

YMOBHM KOHTAaKTy MOXYTh OyTH 3aIticaHi IpH a < r <b y BUTJSII aJbTepHAa-
TUBHUX piBHAHBb-HepiBHOCTeH CiHbHOpiHI [2]:
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b b
[9@)F(r.p)dp=-W (), q>0, [qP)F(rp)dp=-W(r), ¢=0, (1)
a a
ne q(p)=pp(p), p(p)=—0.(p), a, b — Hamepexn HEBLAOMi BEIUYUHU, IPUIOMY
[a, b] micTuTh 00MaCTH KOHTAKTY. [HTErpanpHi piBHAHHs-HepiBHOCTI CiHBODIHI 3

BHUKOPHCTaHHSM KBaJpaTypHHUX (OPMYJI UIs IHTETPAJIB 3 OCOOIMBOCTSIMU 3BEJIEHO
JI0O CHUCTEMH JIHIHHUX anreOpUYHHUX DPIBHSHb-HEPIBHOCTEH, PO3B’SI3yBaHHS SKUX
3BEJICHO JI0 3HAXO/DKEHHS MIHIMYMY KBaapaTH4IHOI GOpMH 3a JiHIHHUX 0OMEXEeHb
Ha HEBiZIOMi KOHTaKTHI Hanpy>eHHs. KOHTaKTHUI TUCK BU3HAYAJIN i3 YMOBH MiHi-

MyMy BeIMUMHH J = Z Z Ay mdn + Z W,q, Tpn BUKOHAHHI PiBHSHb-HEPIB-
n=0m=0 m=0

N
HOCTE! BUIIIALY Z Ay <W,, q,20, n=0,..,N . 3ayBaxxumo, 1m0 J € jo-
m=0

JIATHOIO 1 Ha PO3B’sI3KY piBHAHB-HepiBHOCTEH (1) mopiBHIOE HyIH0. PO3B 530K KOH-
TAKTHOI 33/1a4i 31 3HOIIYBAaHHSAM 3HaXOMMO 32 3MiHOIO 4acOBOi KOOpIuHATH. BBe-
JIEMO B PO3INIAA MOMEHTH Yacy To =0, T, =7,_;+A;, Ae A, — Maji OpupocTn
4yacoBoi koopanHatd. Toxi popMy mITamna B HACTYITHHH MOMEHT Yacy 3HaX0MO
3a popmynoro g(ty,7) = g(t4_1,7) +Arq(t4_y,7), k=1,...

BusnaueHo Ta gociinkeHo HOpMalbHI KOHTAKTHI Halpy>XEeHHsI Ta 3HOLTyBaH-
Hsl TIOBEPXHI TJIaJIKUX IITaMIIB Pi3HUX (OpM 3a pi3HHX 3arnuOieHb. Po3risHyTO
LITaMIY 3 TJIaJIKOI0 OCHOBOO, opMa SIKOi Ha JIUISHIN MajJuX pPO3MipiB Mae€ Jo-
KayibHi BUCTYIH. BHAB/ICHO, 10 BHACHIIOK 3HOLIYBAHHS JIOKATbHHX HEPIBHOCTEH
KOHTAKTHI HaNpyKeHHs POSMOAUISIOTECA SK y TIajKkoMy mramii. B ycix posris-
HYTUX BHIaJKax (opMa OCHOBH IITaMIla B HOTO HEHTPAIbHIN YacTHHI ITiCJIs 3HO-
1ryBaHHs (IIPU IOCTaTHBO BEJMKUX Yacax) BUSBHIIACS KOHYCOIOIIOHOIO.
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CONTACT INTERACTION OF AN AXISYMMETRIC STAMP WITH A HALF-SPACE
INCLUDING WEAR

A numerical algorithm for solving the axisymmetric problem of the theory of elasticity about
pressing a stamp into a half-space due to wear caused by the action of frictional forces is
presented. The contact problem is formulated in the form of Signorini's integral equations-
inequalities, which, using quadrature formulas for singular integrals, are transformed into a
system of linear algebraic equations-inequalities. Solving the system is reduced to finding
the minimum of the quadratic form under linear constraints on the unknown contact stre-
sses. The wear process was investigated by the method of steps along the time coordinate, in
which the contact area and the stress distribution in it were found numerically. Using the
developed algorithm, the axisymmetric problem of the interaction of an elastic half-space
with a stamp having local irregularities is also considered.
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