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YIK 539.3
O. IN. Kosauok, b. C. CrnoboasH, P. M. MapTuHsik

B3A€eMOIA ABOX NMPYXHUX TIJ1 3A HAABHOCTI
MK HUMU NEPIOANYHO PO3TALLOBAHUX 3A30PIB,
3ANOBHEHUX PEAJIbHUM FrA30OM

3m00eAb08aHO KOHMAKMHY 830EMO00110 080X HANIBHECKIHUEHHUX NPYHICHUX MiA 34
HAABHOCTML 8 MIHCNOBEPILHESUX 3A30PAX, 3YMOBAEHUX NePIoOUUHOI0 CUCTMEeMOI0
BUIMOK HA MNOBePXHi 00H020 3 Min, PearvH020 2a3y. Jozo cman onucyemwvcsa pie-
HAHHAM Ban Odep Baaawvca, sxe 0ae modxcausicms epaxosysamu PHa3osuti nepexio
2a3y 8 piduny. Chopmyavosany xKonmaxmuy 3adauy 3eedeno 00 CUHYASLPHOZO TH-
meepanvHozo PiBHAHHA 3 s0pom liavbepma 6i0HOCHO sucomu 3a3opis, sxe 6Ya0
MPAHCPHOPMOBAHO Y CUHYAAPHE THMe2parbHe PieHAHHA 3 a0pom Kowi, poss’azane
AHANTMUYHO. 3 YMOBU 00MeHceHOCNT PO36°A3KY Yb020 PIBHAHHA 1 3 PleHAHHA Ban
dep Baaavca ompumarHo cucmemy MPAHCYUEHOeHMHUX PIBHAHD 04 6USHAUEHHS
dogacuHnu 3a30pi8 1 mucky 2aldy. IIpoananizosano 3sanexncHocmi O08HCUHU 3A30P1i8,
MUCKY 2a3Y, KOHMAKMHO20 30AUNCEHHA 1 KOHMAKMHOI nodamaugocmi min 610
HABAHMANCEHHS.

B3AMMOOENCTBME ABYX YNPYIUX TEN NPU HANTUYUU MEXOY HUMU NEPUOOUYECKN
PACTMOJIOXXEHHbLIX 3A30POB, 3AMOJIHEHHbLIX PEAJIbHbIM TA30OM

Cmoldeauposano xonmaxmHoe a3aumoodeticmaue 08Yxr MOAYOECKOHEUHBLL YNPYy2uxr mens
NPU HAAUNUU 8 MEHCNOBEPLHOCTHBLL 3030PAX, 00YCA0BACHHBLL Mepuoduueckol cucme-
MOTL 8bleMOK HA NOBEPLHOCMU 00HOZ0 U3 Mmen, PeasbHo20 2a3a. Eeo cocmoanue onucwviea-
emcs ypasHenuem Ban Oep Baaawvca, komopoe Oaem 803MOHCHOCTL YUUMBLEBAMDL PHA30-
8blll mepexod zasda 8 udkocmsv. CghopmyauposarntHas KoHmaxmHuas sadaya ceedena K
CUHYAAPHOMY UHMELPALPHOMY YPasHeHUuro ¢ s0pom Iuavbepma omHOCUMEADPHO 8bl-
combl 3a30P08, KOMOPoe MPAHCHOPMUPOBAHO 68 CUHYALPHOE UHMEPALbHOE YPasHeHUe
¢ adpom Kowwu u peweHno anarumuuecku. V3 ycaosus 02paHuieHHOCMU PeuerHUs ImMozo
ypasHeHus u u3 ypasHenus Ban dep Baaavca moayuena cucmema mparcyeHOeHMHbLL
ypasreHuti Oas onpedeseHus OAUHBL 3a30P08 U OasarerHus 2asa. IIpoanaauduposansvt 3a-
sucumocmu OAUHbL 3a30P06, 0a6AEHUS 2A3d, KOHMAKMHOZ0 COAUNCEHUS U KOHMAKMHOU
nodamAaAUBOCMU MeA OM HAZPY3IKU.

INTERACTION BETWEEN TWO ELASTIC BODIES IN THE PRESENCE OF PERIODICALLY
ARRANGED INTERFACE GAPS FILLED WITH A REAL GAS

Contact interaction between two elastic semi-infinite bodies in the presence of a real gas
in interface gaps, which are caused by a periodic array of grooves on the surface of one
of the bodies, is modeled. The gas state is described by the van der Waals equation that
makes possible to take into account the phase transition from gas to liquid. The formu-
lated contact problem is reduced to a singular integral equation with Hilbert kernel for a
height of the gaps, which is transformed into a singular integral equation with the
Cauchy kernel and is solved analytically. To determine a length of the gaps and a gas
pressure, a system of transcendental equations is obtained from the condition of boun-
dedness of a solution of this singular integral equation and from the van der Waals
equation. The dependences of the length of the gaps, the gas pressure, the average nor-
mal displacement and contact compliance of the bodies on the applied load are
analyzed.
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