Friction and Wear
2021, vol. 42, no. 3, pp. 289—294
M.M. Matlin, V.A. Kazankin, and E.N. Kazankina

Tpenue u usmoc
2021. —T. 42, Ne 3. — C. 289—294
M.M. Mamaun, B.A. Kazanxun, E.H. Kazankuna

VJIK 621.891

Jkcnpecc-ouneHka ko3ppunuenta Ilyaccona moBepxHocreu
TPEeHUs

M.M. MatauHn, B.A. Kazankun, E.H. Kazankunna

Boneoepadckuii cocyoapcmeennviti mexHuuecKuli yHugepcumem,
npocn. Jlenuna, 28, . Boreoepao 400005, Poccus

Hocmynuna 6 pedaxyuro 07.10.2020.
Ilocne oopabomku 07.03.2021.
THpunama x nyoruxayuu 09.03.2021.

Ha ocHoBe 3akoHa 00 ynpyroii pasrpys3ke B YCIOBHSAX YIPYTOIJIaCTUYECKOW KOHTAKTHOW JeopMaluu
MTOBEPXHOCTH TPEHHUSA AeTann CheprdecKUM WHACHTOPOM, TIOJIyUeHa aHAIMTHYECKas 3aBUCUMOCTD JUIs He-
paspymatomero onpezaenenus kodddummenrta Ilyaccona. [ns peannzanuu MeToa HEOOXOAUMO pacHoa-
raTh JaHHBIMM O BEJIMYMHE KOHTAKTHOM HArpy3Ku Ha MHAEHTOp, YIPYTUX CBOWCTBaX MaTepuasa MHICHTO-
pa, AMaMeTpe OCTAaTOYHOTO OTIHeYaTKa Ha IOBEPXHOCTH JeTalld W CYMMapHON BEIHYHHE YIPYTOro
BOCCTaHOBJICHUS YIPYTOIUIACTHYECKOTO OTIIEYATKa Ha TIOBEPXHOCTHU JIETAllM U ynpyro aeGopMupoBaHHON
MOBEPXHOCTH C(HEPUUECKOro UHICHTOpA B LEHTpE KOHTaKTa. IIpeanokeHHbId METO MO3BOJISIET, KaK MpPo-
BOAWTH HaYYHBIE HCCIEJOBAHMS YNIPYIHMX CBOWCTB MOBEPXHOCTEN TPEHMS, TaK M MUCIOIb30BATh €r0 B MPO-
M3BOJICTBEHHBIX YCIIOBUSX C NMPUMEHEHHEM CYIIECTBYIONIEro 000pymoBaHUs. DKCIEpUMEHTalbHas Mpo-
BEpKa METO/1a, BHINIOJIHEHHAS Ha Pa3IMYHBIX MaTepHanax AeTaleil, N3rOTOBIEHHBIX UX YEPHBIX U L[BETHBIX
METaJIJIOB, TOKa3aJa, 4To €ro NOrpeuIHoCTh He MpeBbImaeT 5 %.
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Abstract

On the basis of the law of elastic unloading under conditions of elastic-plastic contact deformation of
the friction surface of a part by a spherical indenter, an analytical dependence for the non-destructive de-
termination of Poisson's ratio based on the law of elastic unloading under conditions of elastic-plastic con-
tact deformation of the friction surface of a part by a spherical indenter is obtained. To implement the
method, it is necessary to have data on the magnitude of the contact load on the indenter, the elastic proper-
ties of the indenter material, the diameter of the residual dint on the surface of the part and total value of
elastic reshaping of elastic-plastic dint at surface of part and deformed elastically surface of spherical in-
denter in the center of contact. The proposed method allows both to carry out scientific research of elastic
properties of friction surfaces and to use it in production conditions using existing equipment. Experimental
verification of the method was carried out on various materials of parts made from ferrous and non-ferrous
metals and showed that its error does not exceed 5 %.

Keywords: spherical indenter, contact load, elastic approach, elastic unloading, Poisson's ratio, residual
dint, the modulus of elongation, friction surface, non-destructive control, indentation.
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