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Tepnoninbcokuu HayioHaAIbHUU MEXHIYHUU YHIGepcUumem
imeni leana [lynos

B3AEMOIA KIJIBIHEBOTI'O IITAMIIA 13 IONNEPE/THHO
HANPYXEHUM I30TPOITHUM IIAPOM, 11O 3YITIJIEHUM 13
KOPCTKOIO OCHOBOIO

Peztome. Ompumano popmynu 0ns BUSHAYEHHA KOHMAKMHUX HANPYIICEHb Y Wapi, 8 AKUll GMUCKYEMbCSL
abcomommno 2na0Kull Wmamn 3a HAs8HOCMI 6 wapi 3aIUUKOGUX OeopMayil, wo 3YMOGIEHI 30Cepeddtcenum
Hazpieom npu 36aprosanni. Hasedeno uuciosuil npukiad i noKA3aHo, WO HAAGHICMb Y Wapi 3aTUUKOBUX
Oeghopmayiii cymmeso NauBaA€ HA 6EIUNUHY | XAPAKMep PO3N0OiLy KOHMAKMHUX HANPYHCEHD.

Knrouosi cnosea: wuanpysicenns, i3omponHull wap, KilbyeGuil WMAamn, 3aiuwikosi Oepopmayii,
nonepeoui HanpyJIceHHs.

H. Habrusiev

INTERACTION OF ANNULAR PUNCH WHITH PRESTRESED RIGID
BASED ISOTROPIC LAYER

Summary. Increase of reliability and durability of structures and mechanisms is one of the most actual
tasks of modern construction and engineering. Residual deformation is known to occur almost always 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. Taking into account the residual deformation while
calculating welded structures is of special importance. Resulted stress can cause fracture and accelerate some
phase transitions, corrosion.

When the residual strains under development of the important structural elements of machines and
installations is taken into account, the material strength life can be estimated more accurately which can result
in reduce of its costs, while maintaining the necessary functional characteristics of the elements in general. That
is why the study of the contact interaction of the elastic bodies with residual deformations is up to date and will
remain in the future.

The isotropic layer has thickness h and is fused with rigid base. The perfectly smooth hard annular
punch is pressed forward (without rotation) in the layer (Fig. 1). Smoothness means that the interface tangential
stresses are equal to zero. Absence of rotation means that the efforts which are applied to the punch can be
reduced to the resultant force, which is directed along the axis of the punch. In the contact area the punch is

limited by the surface of rotation, which consists of three parts: planes for ¥, < r <, and parabolas with tips

at points ¥, and ¥,. On the upper surface of the layer heating caused by welding was concentrated which

resulted in the field of residual deformations.

The problem is treated as the construction of the solution of the integral equations with kernels
involving the Bessel functions. The author has 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 as the Fourier
series with unknown coefficients and to construct a system of the linear equations to find them.

To demonstrate the proposed methods the numerical example of the construction of the contact stresses
distribution function is presented in the paper. Formulae for finding contact stresses in the layer, in which
perfectly smooth punch is pressed, when residual deformations are available in the layer caused by the localized
heating under welding, are obtained.
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Besides, the residual deformation field characteristics effect on the amount and nature of the contact
stresses under punches, has been analyzed.
Key words: contact stresses, annular punch, isotropic layer, residual deformations.

Beryn. Buznauenus MIL[HOCTI

€JIEMEHTIB KOHCTPYKIIH MpH iX KOHTAKTHIN
B33a€MO/Ii1 3HAXOAUTH MIMPOKE 3aCTOCYBAHHS
y OyHiBHHIITBI, MaIuHOOYy/yBaHHI,
npwiago0yIyBaHHI Ta IHIIAX  TaTy3siX

————— s npomucnoBocTi. BmmB  TemmepaTypHHX

ar MOJIIB HAa XapakTep KOHTAaKTHOI B3aeMOIl

]rz R JOCTIIKEHO B 06araThoX Mparsix, 30KpeMa B

! < b i >l [1]. HAnga 3BapHUX KOHCTPYKIIH TakoxX
///////////Z"/////////// aKTyalbHUM €  JIOCHi[KEHHS  BIUIMBY
PucyHok 1. Cxema KOHTaKTHOI B3aeMOJIii. SATMIIKOBHX 3BapIOBATIEHHX HAIPYIKCHB HA
Figure 1. Scheme of contact interaction. BEITUYUHY Ta XapakTep po3mnoiny

HANPY)XCHb TPU KOHTAKTHIA B3aEMOJIi ix
€JIEMEHTIB 3 TBEPJAUMH S>KOPCTKHMH a00 TPYXHUMH MAaCHBHUMH TUIaMU (IITaMITaMU,
Oannaxamu) [2]. HexTyBaHHS 3aMuIIKOBUME JedopMallisiMUA HE JT03BOJISIE TOYHO OI[IHIOBATH
peaibHUN HANpy>KeHWH CTaH, M0 MOXKE MPU3BECTH N0 PYHHYBaHHS 3pa3KiB abo X 10
HEBUIIPABIAHOTO 30UIBIICHHS BUTPAT MaTepiany. BpaxyBaHHs 3anumkoBux aedopMaiii npu
JOCTIP)KeHHI KOHTAaKTHOI B3a€MOJIl MPYXKHHUX TiT € HAA3BUYANHO BAXKIMBUM 3aBJIaHHSIM
CBOTOJIHI Ta 3QJIMIIATHMETHCS TAaKUM y MaiOyTHhoMy. Came TOMy HaHId mpoOJieMaTHIl
NPUCBAYYIOTH CBOI JIOCII/PKEHHS 0arato BITYM3HIHUX Ta 3aKOPJOHHUX y4eHHX [3].

Metoro podoTu € moOyn0Ba (PYHKIIII, IO OMUCYE IMOJIE KOHTAKTHUX HANpPYKEHb ITiJT
JKOPCTKUM KIJTBIIEBUM IITAMIIOM. BUKOPHCTOBYIOUHM OTpUMaHy (YHKIIIO, JTIOCIITUTH BILTUB
MOJIs 3aJTUIIKOBHX Ae(opMalliil Ha po3MOIiT HAPYKEeHb Y 130TPOMTHOMY IHapi.

IocranoBka 3apaui. Hexaii B 130TpOIHUI [Iap TOBIMUHOW /1, IKMH BITHECEHUH 0
MWTHIPUYHOT CUCTEMH KOOpAWHAT 7,6,z , O CHAsHUN 3 KOPCTKOK OCHOBOIO, BTUCKYETHCS

noctynajibHo (0e3 MoBOpOTYy) abCONIOTHO MNIaAKUW KilblieBUM mTamn cuioro P (puc. 1).
['nmankicTe 03Hauae, MO0 HA TOBEPXHI KOHTAKTy IOTUYHI HANPYXEHHS JOPIBHIOIOTH HYIIIO;
BIJICYTHICTh TOBOPOTY CBIIYUTH, IO 3YCHILIS, SIKI MPUKIAJEHI A0 IITamra, 3BOAATHCS J10
PIBHOJIHOI, CIIPSIMOBAaHOT B3JOBXK OCi mTamma. B 001acTi KOHTakTy IITaMIl OOMEXEeHUU
MOBEPXHEI0, YTBOPEHOIO 00EPTAaHHSAM HAaBKOJIO oci Oz JIiHi1, O CKIATAETHCS 3 TPHOX YACTHUH:
BiApi3Ka IpsAMOi, NePIEHANKYISAPHOI 10 oci obepTaHHs npu 7 < r <r,, Ta IBOX Hapaboi i3
(okanbHUMM apaMeTpaMH p, Ta p, 1BEpLIMHAMHU B TOUKAaX 7; Ta 7, BIIAIOBIAHO.

B uwniapudHiid cHUCTEeMI KOOpIWHAT 3 IMOYATKOM HAa BEPXHIN IUIOMUHI IIapy

byHKIIiT0 W(r) , SIKa OIMHCYE BEPTHUKAIbHI MEPEeMIIIEHHSI TOYOK 00JacTi KOHTAKTy miapy 3i

mTaMIIOM, MOXXHa 3a11McaTu Tak:
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W(r)zW(a)JerI[(r1 a) —(rl—r)z} asr<r;
w(r)=w(a)+2p,(r—a), n<r<c; O
W(r)=w(b)+2p,(r,—b)", c<r<n;

W(r)=W(b)+2p,| (rn=b) ~(r=r)' |, ,<r<b.

TyT ¢ — cepenuHa Bigpi3ka [rl;rz].

Ha BepxHiii moBepxHi 1mapy BinOyBCs 30CepeKEHUI HArpiB MpH 3BaplOBaHHI i y mapi
BUHUKJIO TT0JI€ 3IMIIKOBHUX JieopMalliid, sike Ha OCHOBI €KCIIEPUMEHTAIBHUX JaHUX MOXHA
omnucaTu Bupaszamu [4]

&) =—g,(1—wp* e f(2), &) =—¢c,(1+wpr*)e”" f(z),

Nl
0 0 0 0 0 0 nrz
. =—(&,+¢6y), Ey=¢6.=6,, [(2)=C,+ E C, cos—h )

n=1

PesyabraTn gocaimkennsi. JudepeHmianbHi  piBHSHHS —piBHOBaru Tina i3
3aJIMIIKOBUMH Je(pOpPMaILliIMUA B OCECUMETPUYHOMY BHIIAJIKY 3aITUCYEMO Y BUTIISII

00 U 2e° 1
yvzur +(/1+,u)5—,ur—5+2/{?+;(82 —ggw)}:o,

00 0
LV, +(/1+,u)g—2,ug(8fr +&p,)=0.

YacTuHHHUN PO3B’SI30K PIBHSIHBb PIBHOBAru OyIyeMO 3a JIOTIOMOTOK JBOX KITFOYOBHX
byHKIIN @ Ta ¥, K1 3a0BOJBHSIOTH piBHSIHHS [lyacoHa

Vi =F(r,2)-2(0 (r,2)- 1),

zz

Vip=F(rz), (2)

o (r,z)=¢&’ + jl(gfr —&yy)dr,
r
a ¢yHkuis F(r,z) 3a70BOJIbHSE PIBHAHHS
2
(A+24)VF = 240" +2(A + ,u)%(a)o Y 3)
4

Po3p’s3aBmm piBusHHSA (2), (3), 3HaligemMo GyHKIIT F, @, i :

2.2 2 S
F(r,z)=-m(+0w-wp’r’)e?" f(z)- mZﬂ; > n*C, cos ﬂZZx
n=1

2
2

° a wa’)
x 3+ e J(ar)da,
'([azh2+7r2n2( 4p2j (@)
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2

m 71 wa’) o7 /S TNz a
2J-_ 1+ > |€ 0 2 n _[ 272 2 2%
2p Y« 4p 2p h <ah +xn°n

0 n=l1 0

o(r,z) =

2 2.2 2 ,Lz
x| m, 1+a)a2 + ijﬁ n2 - 3+a)a2 e ‘7 J,(ar)da,
4p ah”+r°n 4p

0!2

wa’

1 71 2
w(r,z)=o(r, Z)——zf;[ 4y ]e e Jy(aryda -
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a

a oo’ 7=
a’h® +7°n’ (3+ 4p? e V- Jy(ar)da.

_h

2
ZC cosﬁnz
h

n=1

O 3 8

KOMIIOHEHTH HAINPYKEHOro CTaHy G, WO BiINOBIAAIOTH YAaCTUHHOMY PO3B’S3KY

PIBHSIHb PIBHOBAaru, BU3HAYa€eMO 3a (hOpMyJIaMu

c 22 7t & Tnz' a
ZZ :m2{2(v—2—va)+a)vp2r2)e*‘” f(z)+= D n*C, cos _[ X
& p o h o h”+x°n
oo’ z’n’ -
x(vO,(a)+5-4v+—-——5——5D, () |e " -Jy(ar)da};
4p° a'h"+rn'n
o s o 2
m,hr . Tnz a
Iz 2—22 nC, sin I X
Ggo P n=1 0 a h +7Tn
wa’ z*n’ az
X(V=2-V—Ft—— D, (a)|e " -J(ar)da ;
4p*  oa’h*+rn'n’
2 2
oo 1-2v 1
d)(a)—l+ , D (ax)=3+—, m = , My =——
4p° 4p’ I-v 1
®opMynH Uil BU3HAYEHHS HAIPY)KEHb y 1Iapi 3aIHIIEMO TaK:
O.. = 5 +§.. ,
y y y
Jie CKJIa/10Bi 0' , 110 Bi/ITIOBIIAI0Th 3arabHOMY PO3B’ 3Ky PiBHAHbL PIBHOBArM, BUPAKAIOThCS

i
dyskmiero JlsBa L, Ky y BUNIAQAKY OCbOBOI CUMETPIii 3py4HO MPEIACTABUTH Yepe3 iHTErpaj
I'ankens

L =]Ea_2 [A(a)shaz+B(a)chaz + az(C(a)shaz+D(a)chaz)]Jo (az)da.
BaZ[OBOJII)H?[IO‘H/I rpaan4Hi yMoBU o,_=01npu z=0; u, =0 npu z=h T1a u, =0 npn
z=~h, OTpUMAaEMO CUCTEMY TPbOX alNreOpaiyHuX PiBHSIHB BIJIHOCHO (PYHKIIii A(a) , B(a) ,
C(a), D(a).
2vC+B=0,
[2(1-2v)C—-B-ahD|chah+[2(1-2v)D—A-ahC |sha h=0, (4)
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[A+D+ahClchah +[B+C+ahD]shah=0 .
Bupaszumo 4 (a), B (o), D (o) uepe3 C (o) 31 criBBiIHOIICHBD (4)

)= MO ST ), ()= 20

_2(v-1)+(4v-3)sh’ah
()= Ga ) chah-shah—an € @)

3an0BoNIBHAIOYM TpaHUyHI YyMOBH o, =0 npu z=0,0<r<a,r>b 12 U, = w(r)

npu a <r < b, 10X0AUMO J0 IHTETPAIIbHUX PIBHIHB 3a71a4l

C(a)J,(ar) da:%W(r),aSer, (5)

O —y 8

T({_ﬁ C@)

1_2VN(O{)+2G (fl(a)+f2(oc))}<J0(ar)da:O, 0<r<a,r=b  (6)

0
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f(a )_ﬂ(v 22_1/6066 j[c +ch j ‘*,
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2 S 2 2.2 2 70[72
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fz(a)=—2—2 2 2X{(V_ 2 2j®2(a)+5_4v+ 4> }e Y
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PiBusiHHA (6) 3anuiemMo y BUTIISAL

Ia{ 29D 2655 () (e ))} (ar)da=

1-2v A ()
:X(r)[u(r—a)—u(r—b)],0£r<oo, (7)

Ie u (x) — onquanyHa Qynkuis ['eBicaiina.

3actocyemo gm0 cmiBBigHOmEHHS (7) TeopeMy OOEpHEHHS IHTETPaJIbHOTO
nepeTBopeHHs | aHkens
26 C(a)
1-2v A'()

+2Ge, (fi(@)+ f,(@))= [rX (r)J,(ar)dr="(a). (8)
BuGepemo pynkuito X (r) y Barimsiai
X(r)zZanLn (r), )

ne Ln(r)=J0 (gynj‘No (yn)—Jo(y,l)‘No (27/}1], a, — HEBIJOMI MOKM 10 KoedillieHTH, a

xj:o, Jo(x) 18 Ny (x)

b

xj-NO(x)—Jo(x)-No (—

¥, — JOIaTHI KOpEHI PIBHSAHHA J, (—
a

a
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MWTHIPUYHI QYHKITI.

Bimznaunmo, mo ¢ynkmis X (r) BU3HAYa€ IIyKaHI KOHTAKTHI HAaNpyXEHHS TiJ

mramnoM. OGunciaumo iaterpan (8), BpaxoByroun Bupas (9) mis pynkmii X (r)

Wla)=Y G EJo(m)—Jo (ba)Rn}, (10)

3 (8) 3Haiinemo

C(a)=—1;év A (@) ¥ (a)+ (1-2v)A (a) & (£ (@) + £ (). (11)

[TincraBumo (11) B (5) it orpumaemo Bupas ais W(r) yepes (byHKui}o‘P(a)
1-2v A*
=— a)+
)= 2] -2 @) e

+(1-2v)e; A" (a)(f (@) + fi(a)) |y (ar)da, a<r<b. (12)

3acrocyBaBmu Bupas (12), 3i cniBBigHomeHs (1) MmaTuMemo

W(r)—W(a)= 2(1—2V)T(_A*(0!)‘P(a)+53A*(a)(fl (a)Jrfz(a))]x

m.o 2G

X[JO (ar)-J, (aa)]da Zﬁ[(l’i —a) —(r —r)zu(r1 —r)}, a<r<c; (13)

1

i) 0) 22 SV o) 0 )

x[J, (ar)-J,(ab)|da :%Rz[(rz ~b) ~(r,=r) u(r-n )},.c <r<b (14)

Honamo cmiBBigHomeHHs (13) 1 (14), MOMHOXUMO OOHWIBI YaCTMHH PIBHOCTI Ha
rJ, (ryfn) Ta MPOIHTETPYEMO OTpI/IMaHe PIBHSHHS 11O » Big a 10 b .

S T [ aat)-J, (ba)Rn}iln(a)da -

n=1 0 2 n

2
a

=ﬁ{ @) [ (rz e~ [ r (=) (r;/n)dr}t

a a
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b b
+% (rz—b)zj‘rJo(r%l)dr—J‘r(rz—V)zJo(Wn)d” -

_]: g;A*(a)(fl(a)+f2(a))ln(a)da, (15)

c

rJy(ar)J, (y,r)dr—J, (aa)ero (y,r)dr—J, (ab)jirJo (y,r)dr.

a

ne I, ()=

Q — >

Jiis moOymoBU poO3B’sI3Ky 3a1a4i TOKJIaIEMO
2 2 .
a, = 2pmG a,(ql) +—p2m1G a}sz) + 2G£0a,(13) . (16)
1-2v 1-2v
3acrocyBaBmM MeTOZ cynepro3uiii 3 piBHsAHHA (15), oTpumaemo Tpu cuctemu

C .o o . . . 1 2 3
JIIHINHUX anre6pa1qHI/IX P1BHAHDb BITHOCHO HCBIJJOMHUX a( ) a’(, ) lel ) .

n 2

e K_,.n:—TM{EJO(aa)—JO(ba)RH}IW(a)da,

2 2 2
caa —y, |Lw

i

F :#i;zv)l:(rl —a)zero (r}/n)dr—jr(r1 —r)2 Jo(r}/n)dr}

a

F, :#(_;2‘/){(5 —b)2 ‘b[rJO (r;/n)dr—jr(r2 —r)2 J, (ryn)dr:l ,

F, :—2Gg;]:A*(a)( f(a)+ £, ()1, (a)da.

Bpaxosytoun Bupasu (9) ta (16), popmyry st 00UHCICHHS KOHTAaKTHUX HAINPYKEHb
I ITaMIIOM 3aIUIIEMO TaK:

N N

N
o.(r,0)= %Z}afql)g (r)+%;affin (r)+2GggZa£3)Ln (r). (17)

n=1

Buxonsuu 31 cnenudiku MOCTaHOBKY 33/1ayi, a caMe BU3HAYEHHS JUISTHKU KOHTAKTy y
dbopMi KiNblis 13 3aJaHUMH Harepea BHYTPILNIHIM paJiycoM a Ta 30BHILIHIM pafaiycoMm b,
¢okanbHI mapaMeTpu p, Ta p, mapadoi, 0OEPTAHHAM SKUX YTBOPEHO IITAMII, € HEBIIOMHUMU.

I[J'IH X 3HaXOKCHHA 6y,[l€M0 BUMaraTu BUKOHAHHA YMOBHU piBHOBaFI/I mTaMiia Ta yMOBH

PIBHOCTI BEPTHKAIBHUX NEPEMILIEHb TOUOK 001ACTI KOHTAKTY IIPU 7 =17, Ta ¥ =1,
b
272'J.razz (r,0)dr==P, W(r)=W(r).
a

VY pe3ynbTaTi OTPEMAEMO CUCTEMY JIBOX PIBHSHB BITHOCHO HEBIIOMHX p, Ta p,.
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r r
04 05 0.6 0.7 0.8 0.9 1 04 05 0.6 0.7 0.8 0.9 1
Pucynox 2. Po3noain cki1aioBUX HANPYKEHb MiJ Pucynox 3. Po3noain ckiiagoBUX HaNpY»KeHb MiJ
IITAaMITOM IS HACTYITHUX 3HA4€Hb [apaMeTpiB IITAaMITOM IS HACTYITHUX 3HA4€Hb [apaMeTpiB
Figure 2. Distribution of contact stresses under the Figure 3. Distribution of contact stresses under the
punch for the following values of parameters punch for the following values of parameters
n=r=07,a=04,b=1, h=2,v=03, n=05,1n=09,a=04,b=1, h=2,v=03,
l-¢=1,¢=0;2-¢,=1,¢ =04; I-¢cy=1,¢=0;2-¢,=1,¢ =04;
3—-¢, =1, ¢ =1 3—-c¢,=1,¢ =1
POSFJ’IHHYTO IMpUKJIaa pOSB,HBaHHH CUCTEM BiI[HOCHO HeBi,I[OMI/IX Cl,(ll) , a,(qz) Ta Cl,(l3) .

UucnoBuii anamiz BukoHaHo miusi N =25. Ha pucynkax 2—3 HaBeOeHO pe3ylIbTaTH
po3noniny 0e3po3MipHUX (DYHKINH, IO BIiJAMOBINAIOTH CHIJIOBIM CKIIQJO0BIH KOHTAaKTHUX
HANPY)XCHb — MMyHKTUPHA KPYBA Ta CKJAJ0Ba, IO 3YMOBJICHA HASBHICTIO TIOJS 3aJUIIKOBHX
nedopmariii — kpusi 1, 2, 3 y3710BXK pafiadbHOT KOOPIUHATH 7 .

Jlnst  miATBEp/KEHHST  JIOCTOBIPHOCTI  OTPUMAHUX — CHIBBIJHOIICHb  PO3IVISTHEMO
KOHTaKTHY B3a€MOJIII0 MIAPYy 13 KUIBIEBUM MITAMIIOM 0e3 MPSMOIIHIHHOI AUISHKH B OCHOBI,
KOJIM 30BHIIIHIN pajailyc MJIOMAAKH KOHTAaKTy Ha TMOPSAOK MEPEeBHINye BHYTPIIIHIN, a
TOBIMHA APy — 3OBHINIHIA paliyc IUIONIAJKA KOHTAKTY Ta IOPIBHAEMO PE3yJibTaTH 3
OTPUMAHUMHU IHITUMH aBTOpamH [5].

Ha pucynky 4 300paxeHo rpadiku
byHKIINH po3noainy KOHTaKTHUX

Hanpy>KeHb Y MIBIIPOCTOPI MPH B3aeMOIi 3
napabojoifaibHUM  mTamrnom  [5]  —
MyHKTUPHA JIiHIS Ta CHJIOBOI CKJIaJ0BO1
KOHTakTHUX Hamnpyxenb (17) mpu h =10,
a=0.05, n=r=0.1, b=1 — cyuinbHa
JHISL

Sx OGaunmmo i3 pucyHka 4, mnpu
r>0,3 rpadiku ¢QyHKOIH nTPaKTHIHO

chiBnagaroTh. Lle MOXXHa MOSCHUTH TUM,
10 OTBIp Y UEHTPI ITaMIa yXKe MPaKTHIHO

0 02 04 04 08 7 1 pe BnMBac Ha PO3MOJLI CUIIOBOI CKIaT0BO]
Pucynok 4. Po3nojin KOHTaKTHUX HalpyKeHb

Figure 4. Distribution of contact stresses

KOHTaKTHHX HaIpyXEHb.
[IpoanamizyBaBmm  pucyHok 4,
53



BICHUK TEPHOIMIJIbCbKOIO HALIOHAJIBHOIO TEXHIYHOIO YHIBEPCUTETY. Ne1 (69) 2013

MOXKHa 3pOOMTH BHCHOBOK, MO0 OTPUMaHi HaOJIM)KEHUM METOJIOM pe3yJIbTaTH MpU
MOJICITFOBaHHI MIBIPOCTOPY IIAPOM BEJIMKOI TOBIIMHU MPAKTUYHO MOBHICTIO CHIBIAIAIOTH 13
TOYHUMHU pesyabratamu [5]. Ile CBiAYMTH TpPO JOCTATHIO [UIi BUKOPUCTAHHS IPH
pO3paxyHKax TOYHICTh PO3POOJICHOT METOJMKH HAOJIMIKCHOTO pO3B’S3aHHS KOHTAKTHHX
3a1ad.

BucHoBOK. 3anumikoBi HampyXeHHS B MIapi CYTTEBO BIUIMBAIOTh Ha KOHTAKTHI
HanpyxeHHs. ToMy BpaxyBaHHS 3aJIMIIKOBUX JeopMalliii € HaI3BUYalHO BAXIIMBUM TPU
NPOBE/ICHH] 1H)KEHEPHUX PO3PaXyHKIB, OCKUIBKH CITIBIIJaHHS 3HaKa CHJIOBOI Ta CKJIAI0BOI,
3YMOBJICHOT HASIBHICTIO 3QJIMIIKOBUX JedopMariiif, MOxe 3HaYyHO 30LIbIINTH aOCONIOTHE
3HAYCHHS KOHTAKTHUX HAPY>KEHb IT1]T IITAMIIOM.

Conclusions. Residual stresses in the layer affect the contact stress significantly.
Therefore, taking into account the residual strain is an extremely important for engineering
calculations. Coinciding of the signs of the force component and a component of contact
stresses, which is caused by residual deformations, could significantly increase the absolute
value of the contact stresses under the punch.

Cnucox BUKOPHUCTAHOI JIiTepaTypu

1. Kusbima, SI.M. OcecuMeTpuyHbIC KOHTAKTHBIC 33J]a4d TCOPUH YIPYrocTH U Tepmoympyroctu [Tekct] /
SIM. Kuszbima, JI.B. I'pununkuii. — JIeBoB: Brimna mkona. 3n-Bo npu JIbBoB. yH-Te, 1981. — 136 c.

2. IlenecroBchkuii, Bb.I. KoHTakTHa B3aemMomis mTaMma 3 I[IapoOM i3 B3aJHIIKOBUMH Ae(opmariismu,
3ymoBleHMMH KinbmeBuM 3BapHuM 1mBoM [Tekcr] / B.I'. lemectoBcrkuii, [I'.B.TabpyceB //
Mammno3nasetBo. —2003. —Ne 2. — C. 9 — 12.

3. Bbabwu, C.}O. KonraktHple 3amaun it ynpyrux Tel. C HadalbHBIMH HANPIDKCHUSAMH MPUMEHHUTEIBHO K
kecTkuM U ynpyruM mrammaM [Teker| / C.YO. babua, A.H. I'y3s, B.b. Pymaunnkwuii // [Ipuki. MexaHuka. —
2004. - T.40,Ne 7. —C. 41 — 69.

4. Henmoceka, A.5l. OcHoBbl pacuera cBapHbIXx KoHCTpyKuui [Tekcr] / A.Sl. Hemoceka. — K.: Boima mikona,
1998.-263 c.

5. I'punminpkuii, J.B. OcecuMeTpuuHi KOHTAaKTHI 3ajadi TEPMOIPYKHOCTi: HaBYanbHUi mocibHuk [Tekct] /
J.B. I'puninekuii, b.I'. lenectoBehkuii. — JIbBiB: Buia mkona, Bua-so npu JIY, 1974. — 114 c.

Ompumano 15.01.2013

54



