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[IpuBeneHO SKCIEpUMEHTAIBHOE MCCIEIOBAaHUE U aHAIN3 BIMSHUS IOBEPXHOCTHOIM 00paboTKH, IPUBO-
nsmiel K 00pa3oBaHUIO0 KapOOHMU3UPOBAHHBIX CIIOEB, HA KOI(D(HUIIMEHT TPEHUS CKONBKEHUS JIBYX MOIHYpe-
TAHOBBIX MaT€pHaJI0B, OTNIMYAIOMIUXCA MCXaHNUYCCKUMU U PCOJIOTUICCKUMHA cBoiictBamu. CBoiicTBa ornpeac-
JISTUCH 1O pe3y/bTaTaM MHIICHTUPOBAHMS Ha CKaHupyroleM HaHoTBEpaoMepe «HanoCkan-4Dy. B kauecTse
WHACHTOPA WCIIOIB30BAJICS KEPAMHUECKHN MApHUK AXaMeTpoM 2,1 MM, KOTOPBIA BIABIMBAJICS B 0OPAa3IlbI C
3aJJaHHOW JIMHEWHOW CKOPOCThI0. KpHBhle MHICHTUPOBAHUS IPH Mallol U OOJBIIION CKOPOCTSIX BIABIUBAHUS
OBUIM UCIIOJIB30BaHBI JIJIs pacué€Ta JJIMTEIILHOTO M MTHOBEHHOI'O MPUBEIEHHOTO MOyl yrpyroctu. [Tomy-
YEHO, YTO JUIUTENIbHBIC MOIYJIN YIIPYTOCTH OTIMYAIOTCS Ooee, 4eM B CEMb pa3, a PEoJIOTHIECKUe CBOIMCTBA
0osee KECTKOTO MaTepualia MposBIAOTCS ¢1ab0. TprOoIoruuecKre UCTIBITAaHKUS TPOBOAMINCH HA MAITUHE
Tperust UMT-3 B pesxume OTHOHAIPABIEHHOTO TPEHUS CKOJIBKEHHS IPU TTOCTOSHHBIX Harpy3Kke U CKOPOCTH.
Ha ocHoBe noiyueHHBIX TaHHBIX OBUIM pacCUMTaHbl YPAaBHEHUS PETPECCUU M MOCTPOCHA 3aBUCHMOCTh KO-
3¢ duureHTa TPEeHNs OT Harpy3KH U CKOPOCTH cKojbkeHus. [IpoBenén ananu3 BiusHuUs QIiroeHca MOBEPX-
HOCTHOU 00pa0OTKU Ha MIEPOXOBATOCTH MOBEPXHOCTH, aIT€3MOHHYIO U Je(hOPMAIMOHHYIO CHIIBI TPEHUS,
JaHHBIC COOTHCCCHBI C M3BCCTHBIMU 3KCIICPUMCHTAJIBHBIMHU U TCOPETUYCCKUMU PE3YyJIbTaTaMU. HOKaSaHO,
910 00pabOTKa C OTHOCHUTEJIHO MajbIM (UIIOEHCOM JaéT MPUHLMIHNAIBHO pa3Hble 3(QPEKTh! A ABYX U3Y-
YaeMbIX MaTepHaliOB: Cllaboe M3MEHEHME IIEPOXOBATOCTU W MajieHue koddduimeHTa TpeHus s Oonee
XKECTKOTO TIOJINYpPETaHa; CYIIECTBEHHBIH POCT IEPOXOBATOCTH U CTAOMIBHO BBICOKHN KO3(D(DUIIMEHT TPEHHUS,
11200 MEHSAIOLIUICS B PACCMOTPEHHBIX JUara30Hax Harpy30kK U ckopocteil. Takum 06pa3om, MOBEpXHOCTHAS
00paboTKa MOXKET OBITh HCIIOIB30BAaHA KAK CPEIICTBO YIIPABICHUS KOA(DPHULIMEHTOM TPEHUS MOJIMypeTaHa 1
o0ecriedueHust ero cTabUITbHO BHICOKUX (DPUKITMOHHBIX CBOHCTB.

KiroueBble ci10Ba: TpeHue, NOJIMypeTaH, KapOOHU3NPOBAHHBIN CIION, HHASHTHPOBAHHUE, IPUBEICHHBIA MO-
IyJb YIIPYTOCTH, IIIEPOXOBATOCTb.
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Abstract

The aim of this study is an experimental-based analysis of the effect of surface treatment, leading to the
formation of carbonized layers, on the coefficient of sliding friction of two polyurethane materials that differ
in mechanical and rheological properties. The properties were determined by the results of indentation on a
scanning nanohardness tester "NanoScan-4D". A ceramic ball with a diameter of 2.1 mm was used as an
indenter, which was pressed into the samples at a given linear velocity. The indentation curves at low and
high indentation velocities were used to calculate the longitudinal and instantaneous reduced modulus of
elasticity. It was found that the longitudinal elastic moduli differ by more than seven times, and the rheolog-
ical properties of a more rigid material are weak. Tribological tests were performed on a UMT-3 friction
machine in the mode of unidirectional sliding friction at a constant load and velocity. Based on the data
obtained, regression equations were calculated and the dependences of the friction coefficient on the load and
sliding velocity were obtained. The influence of the surface treatment fluence on the surface roughness, ad-
hesion and deformation friction force is analyzed, data are correlated with the known experimental and the-
oretical results. It is shown that surface treatment with a relatively small fluence gives fundamentally different
effects for the two studied materials: a slight change in roughness and decrease of friction coefficient for the
more rigid polyurethane; a significant increase in roughness and a consistently high coefficient of friction,
which varies slightly in the considered ranges of loads and velocities. Thus, surface treatment can be used for
controlling the coefficient of friction of polyurethane and ensuring its consistently high frictional properties.
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