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[IpuBeneHs! pe3ynbTaThl TPUOOTEXHUICCKUX UCIBITAHUM Tap TPSHHS MOJIMAMHUJ] — CTaIH TPEX MapoK,
BKJTFOYAs YTIICPOAUCTYIO U JISTUPOBAHHEIE CTAIA, UMEIOIINX CYIIECTBEHHO PA3IMYHbIE TETUIOMPOBOTHOCTH.
[Toka3aHo, YTO TEIIONPOBOIHOCTD CTAJICH, ABJISIOIIASACS OJHOW U3 MX (PU3UKO-MEXAHMUYSCKUX XapaKTepHU-
CTHK, OKa3bIBa€T 3aMETHOE BJIMSHUE HAa TEMIIEPATypy IMOJMMEpa B 30HE TpuOokoHTakTa. OCHOBHOM 3aja-
4yel NCCieIoBaHni OBUTO OTpe/IeICHIEe MAaKCUMAIFHOW BETMYUHEBI HATPY3KH, TIPU KOTOPOH 32 BPEMS HUCIIHI-
TaHWH TeMIIepaTypa Ha KOHTAKTE HE MPEBHIIIACT TEMIIEpaTyphl IUTaBICHIS oaramuaa. [lokasano, 9to 3Ty
Harpy3Ky BO3MOXXHO NPUHUMATh 3a NpPElEiIbHYI0 Harpy3Ky Ha y3el TPEHHs, COOTBETCTBYIOUIYIO BEpXHEU
TpaHUIlEe [Uarna3oHa paboynx Harpy3ok. it BO3MOXKHOCTH ONpeIIeNIeHUs MPeIeIbHON HAarpy3KH TPOBeE/Ie-
HBI CEPUH AKCIIEPUMEHTAIILHBIX MCCIICIOBAHNN M3HOCOCTOMKOCTH MOJMAMH/IA, HAYWHAs ¢ OOJIBIIMX Harpy-
30k ot 1,5 Mlla mM/c ¢ mocneayonumM MomaroB5IM CHIPKEHUEM Harpy3KH B KaXKJIOW MOCTEeNYIONIeld cepruu
no yposus 0,6 Mlla. Ilpu ¢hpukimorHOM HarpeBe GakT JOCTIDKEHUS TeMIIEpaTyphl TUTaBIISHUS TOJINaMuIa
ONPEACIISICS 0 PE3KOMY BO3pPACTaHHMIO KOA(PQHUIIMEHTA TPSHHUS WU MOMEHTA Ha Bajly 3JIEKTPOJBUIATEIIS.
IIpu sTOM TOCIIE OKOHYAHWS HUCIBITAHUS PETUCTPUPOBAJICS TOBBIIMICHHBIN H3HOC TOJNMEpPA, a TaKXKe
HaOII0JaNIach €r0 3HAYMTENbHAS aare3usl K MOBEPXHOCTH CTALHOTO KOHTpTena. JlJis OIEeHKH BETUYHHBI
(DpUKIIMOHHOTO HarpeBa TOJMUMepa NMpPUMEHEHa YCOBEPIICHCTBOBAHHAS METOJMKA pacdyéra KOHTAKTHOM
TEMIIEPATYPhI C UCIIOIH30BAHUEM MOIU(DUIIMPOBAHHOIO BBIPAXKEHUS JJIs pacdyéra K03 QuIiMeHTa pacnpe-
JIEJICHNS] TeIUIOBBIX IMOTOKOB, Pa3pab0TaHHOTO /IS Map TPEHUS ¢ MaTepHajJaMu, HMEIOIUMH CYIIECTBEHHO
Pa3IMYHYI0 TETUTOMPOBOIHOCTh. [[pHIMEHNMOCTh METONUKH TIOATBEPKAACTCSI XOPOIITUM COBIIaJIEHUEM pac-
4y&THON BEJIMYMHBI KOHTAKTHOM TEMIIEpaTyphl, ONPEACIsIeMOl MPH Harpy3Ke, COOTBETCTBYIOIIECH 0003Ha-
YEHHBIM BBIIIEC BHEIIHUM MPOSBICHUSM 33/Mpa, CO CIPABOYHBIMHU 3HAYCHUSMU TEMIICPATyphl TUIABJICHUS
romamMua. Pe3ynbraTel pOBEAEHHBIX UCCIEIOBAHUN MIPEICTaBICHBI B TAOMWYHOI (opMe U B BUE Tpa-
(hUYeCKMX 3aBUCUMOCTEH, 110 KOTOPHIM BO3MOXKHO OTPE/ICIICHUE BEIMYHMH MTPEICIIbHBIX HArpy30K.

KaroueBble ci1oBa: TpeHre, U3HOC, TOIHAMUI, TEIIONPOBOAHOCTh, KOHTAKTHAS TeMIlepaTypa, Auana3oH
pabounx Harpy3ok, K03 PHUIMEHT pactpeeleH!s TeTUIOBBIX TOTOKOB, CTab.
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Abstract

The results of tribotechnical tests of friction pairs polyamide — steel of three grades, including carbon
and alloy steels, having essentially different thermal conductivity are presented. It is shown that thermal
conductivity of steels, which is one of their physical and mechanical characteristics, has a significant influ-
ence on the polymer temperature in the tribocontact zone. The main task of the research was to determine
the maximum load value at which the contact temperature does not exceed the polyamide melting point
during the test period. It is shown that this load can be taken as a limiting load for friction node, corre-
sponding to the upper limit of the working load range. To be able to determine the limit load a series of ex-
perimental studies of polyamide wear resistance were conducted, starting with high loads of 1.5 MPa m/s
with subsequent step-by-step load reduction in each subsequent series to the level of 0.6 MPa. At frictional
heating the fact of reaching the polyamide melting point was determined by a sharp increase in the friction
coefficient and torque on the motor shaft. At the same time after the test was over, increased polymer wear
was registered, as well as its considerable adhesion to the steel counterbody surface was observed. To esti-
mate the polymer frictional heating value, there was used an improved method of contact temperature cal-
culation with the use of modified expression for heat flows distribution coefficient calculation that was
worked out for friction pairs with materials having considerable different heat conductivity. The applicabil-
ity of the method is confirmed by good agreement of the calculated value of contact temperature deter-
mined under the loading corresponding to the above mentioned external manifestations of scuffing with the
reference values of melting temperature of polyamide. The results of the researches are presented in the
tabular form and in the form of graphic dependences, which can be used for determining the values of limit-
ing loads.

Keywords: friction, wear, polyamide, thermal conductivity, contact temperature, working load range, heat
flows distribution coefficient, steel
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