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[Tpu mpoeKTHPOBaHNH KOHCTPYKLMI TOABHKHBIX CONPSKEHUH HE0O0X0IUMO YUUTHIBATh, YTO OTAEIIHHBIC
y371b6 PPUKIIMOHHBIX Tap (BTYJIKa) MOTYT OBITh 0CJIa0IeHBI TPEIIMHON (111ebI0). YTOOBI pacCcUUTaTh ONTH-
MaJIbHYI0 (DYHKIIHIO TIepEeMENICHUI TOUeK BHEITHETO KOHTYpa BTYJIKH, OCJIA0JICHHOH MIETbI0 (TPEIINHON), B
MIPEJICTAaBIEHHON CTaThe JaHa MaTEMaTHYECKas MOJIEJIb KOHTAKTHOTO B3aMOJICHCTBUS M U3HALTUBAHUS IS
napsl TPEHUS «BTYJIKa—IUTyHKep». ONTUMaNBHON cuuTaeTcs Ta GYHKIUS epeMeIeHHid TOYeK, IPpU KOTOo-
poii Gepera menn COMKHYTCS, TO €CTh LIelTb OCTAaHETCS HEMOABIXKHONW. PaccMOTpeHa ruiockas 3ajjada Mexa-
HUKH pa3pyLeHus A BTYJIKH (PUKLMOHHON Mapsl B porecce padoTel. CuuTaeTcs, 4To BO BTYJIKE BOIHU3H
MTOBEPXHOCTH TPEHMS UMEETCS MPSIMOIMHENHAS IIeIb IEPEMEHHOM IUPHHBL, CPABHUMOW C YIPYTHMH Je-
¢dopmanmsmu. JlaH kpuTepuit 1 METO]| pellieHHsT OOPaTHOM 3314l MEXaHHKH Pa3pyIIECHHS TI0 ONpeIeTICHUI0
(YHKINH ITepeMeIeHri TOYEK BHEITHET0 KOHTYpa BTYJIKA (GPUKIIUOHHOHN Maphl ¢ y4ETOM iepenasia Temre-
patypsl Bo BryInke. [lonmydeHHbIe ypaBHEHUS JaIOT BO3MOYKHOCTH, ONpeieNisisi KO GUITUSHTH HHTEHCUBHO-
CTH HANpsDKEHU, TPY 3aJ]aHHON (YHKIMH TIEpEeMENICHNI TOYeK BHEIIHEr0 KOHTYpa BTYIKU MPOTHO3UPO-
BaTh POCT IIEJIH U YCTAHOBHUTH TpE/CIbHBIH YPOBEHb Je()EKTHOCTH U MaKCHUMAIbHBIC 3HAUYEHHs pabounx
Harpy3ok. HalineHHast pyHKIHS TepeMeneH i TOYeK BHEIITHETO KOHTYPa BTYJIKH O0€CTIeUNBAET MOBHIIIIEHUE
Hecymiei cnocoOHOCTH BTYJKH (YPUKIIMOHHOM mapsl. Perenne oOpaTHON 3a1a4u TI0 ONpeIeNIeHUI0 (PyHKIINU
NepeMeIleHHH TOUeK BHEUTHET0 KOHTYpa BTYJIKH HO3BOJISECT BEIOMPATh HA CTaJWU MTPOSKTUPOBAHUS OITH-
MaJIbHbIE T€OMETPUUYECKUE MTAPaMETPhI SJIEMEHTOB Naphl TPCHHUS.

KiroueBble ci10Ba: QpUKIMOHHAS Mapa, BTYJKA, IUTyHXep, LIeIb HEePEeMEHHON IUPHUHBI, TEMIIEpaTypHOE
noJie, CMBIKaHHe OeperoB IIeH, QYHKIHS MepeMEIeHNH BHEIITHETO KOHTYPA BTYJIKH.
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Abstract

When designing the structures of traveling joints, it is necessary to take into account that individual units
of the friction pairs (hub) can be weakened by a crack (slit). To calculate the optimal function of displace-
ments of points of the external contour of the hub, weakened by the slit (crack), the present article gives a
mathematical model of contact interaction and wear for the hub—plunger friction pair. The function of dis-
placements of points at which the slit faces will close, i.e. the slit will not grow, is the optimal function. A
plane problem of fracture mechanics is considered for a hub of a friction pair during operation. It is assumed
that near the friction surface the hub has a rectilinear slit of variable width comparable with elastic defor-
mations. A criterion and method for solving the inverse problem of fracture mechanics on definition the
function of displacements of points of the hub external contour with regard to temperature drop in the hub is
given. The obtained equations make it possible, by determining the stress intensity factors, for given function
of displacements of points of the external contour of the hub, to predict the slit growth and to establish limit
level of defectiveness and maximum values of the working loads. The found function of displacements of
points of the hub external contour provides increase of load-carrying capacity of the friction pair. The solution
of the inverse problem of determining the function of displacement of points of the external contour of the
hub makes it possible to choose optimal geometric parameters of the friction pair elements at the design stage.

Keywords: friction pair, hub, plunger, rectilinear slit, temperature field, closing of slit faces, function of
displacement of hub external contour.
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