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[Ipennoxena pacuéTHas cxeMa OmpeNeiIeHUs] TEMIEPATypPHOrO PEXXUMa TUCKOBOIO TOPMO3a C YUETOM
M3MEHEHUSI KOHTYPHOU TIIOMAIN KOHTAKTa CO BpeMeHeM TOpMoKeHUs. C ATOH IebI0 TTOYIeHBI TOYHBIC
pellieHNs] Ha4aJIbHOM 3a/]a4uul IBUKEHHUSI U COOTBETCTBYIOIIEH TEIJIOBOM 3a/1aun TpeHusl. Ha uX OCHOBaHUU B
AQHAIMTUYECKOM BHJIC 3aITMCaHbl (POPMYIIBI JJIsI PAcUETa IBOJIOIUU CKOPOCTH CKOIBKECHHUS, YIEIbHBIX MOIII-
HOCTH U paOOTHI TPEHUS, CPEAHEH TeMITepaTyphl 00IaCTH KOHTAKTa. Y YET TEPMOIYBCTBUTEILHOCTH MATEPH-
aJIOB Maphl TPCHMSI OCYILECTRIISJICS TyTEM BBEICHHUS B pacyETHBIC (hOPMYJIbl 3HAUCHUH KOA(PHUIIUCHTOB TEIl-
JIOTIPOBOJHOCTH ¥ YAETHHON TETUIOEMKOCTH TpU 00BEMHON Temreparype. UNCIIeHHBI aHaIH3 BBITOIHEH
IUTSL TOPMO3a C TUCKaMU, N3rOTOBIEHHBIMHU U3 YTIIEPOTHOTO (DPUKITMOHHOTO KOMITO3UIIMOHHOTO (PPUKIINOH-
Horo marepuana Termar-ADF. CpaBHuBamy 3HAUCHUS TAKUX XaPAKTEPUCTHK, KAK CKOPOCTH, ITPOIOJIKUTEITb-
HOCTH TOPMOXKEHUS, MAKCUMaJIbHAs 1 00BbEMHAS TEMIIEpaTypa, HalICHHBIX ¢ U 0e3 y4éTa N3MEHEHHUS KOH-
TYpHOH ITOIIAAX KOHTaKTa. [IpoBeIeHHBII CpaBHUTENbHBINA aHATN3 TO3BOJIWI ONPEACIUTh BIUSHUE U3MeE-
HEHUS TUIOIIAIA KOHTYpa TPEHUA Ha U3MEHEHHUE CPEJHEH TeMIlepaTypbl IPU TOPMOKEHUHU. Y CTAHOBJIEHO,
YTO YPOBEHBb TEMIIEPATYPhI, PACCUUTAHHBIA C YUETOM YBEIMYEHUS TOBEPXHOCTH KOHTYpa TPEHHUS MIPU TOP-
MOXEHUH, Bbllle. HecMOTps Ha TO, YTO CpeaHsisl IUIOIIAlb KOHTAKTa OJJMHAKOBA U CPABHUBAEMBbIE IIPOLIECCHI
TOPMOKEHUSA NPOUCXOAAT MPAKTUYECKU OJHOBPEMEHHO. B X0e aHanmn3a Taxke U3y4dajaoch BIUSHUE U3Me-
HEHUS Ka)KYIIEHCs IO 1 KOHTAKTHON MIOBEPXHOCTH HA TeMIIEpaTyPHBIH BpeMeHHOH nmpoduiib. belio 3a-
MEYEHO, YTO OOIbIIasi BUAMMAsl TUIOIIA(b KOHTAKTA BBHI3BIBACT YMEHBIICHHE 3HAYCHUS MaKCUMAIIbHOH J0-
CTUTHYTOH TEeMIEPATypbl U BPEMEHU €€ JOCTHKECHUS

KiaroueBrble c10Ba: TOpMOXKEeHUE, (PPUKIIMOHHOE HArpeBaHUE, TEMIIEpaTypa, KOHTYpHas ILIOMAJb KOH-
TaKTa, JUCKOBBIM TOPMO3.
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Abstract

The calculation scheme for determining the temperature mode of the disc brake with taking into account
the change of the contour contact area during braking was proposed. For this purpose, the exact solutions of
the initial problem of motion and the corresponding heat problem of friction were obtained. On their basis,
formulas were obtained in the analytical forms for calculating the evolution of the sliding speed, specific
power and work of friction, and the mean temperature on the contact area. The thermal sensitivity of the
friction pair materials was taken into account by introducing into the calculation the values of the thermal
conductivity and the specific heat capacity at the volumetric temperature. Numerical analysis was performed
for a brake with discs made from Termar-ADF carbon composite friction material. The values of such char-
acteristics as speed, braking duration, maximum and volumetric temperatures, found with and without taking
into account the change in the contour contact area, were compared. Performed comparison analysis allowed
to determine the influence of contour friction area changes on the evolution of mean temperature during
braking. It was found that the level of the temperature calculated with consideration of the friction contour
surface increase during braking, is higher. Despite the fact that the average contact area is equal and the
compared braking processes take place at practically the same time. During the analysis, the influence of the
change of the apparent contact surface area on the temperature time profile was also examined. It was noticed
that a larger apparent area of contact causes a decrease in the value of the maximum temperature achieved
and the time of reaching it.

Keywords: braking, friction heating, temperature, contour contact area, disc brake.
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