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JJist TeToBOM TUarHOCTHKY TPEHUS] — OMpeeIeHNs] BpeMEHHOH 3aBUCUMOCTH (PPUKITUOHHOTO TETLI0-
00pa3oBaHUsl ¥ COOTBETCTBEHHO MOMEHTA TPEHUSI B CAaMOCMA3bIBAIOLINXCSI OJIIUITHAKAX CKOJBKEHUS 1O
TEMIIepPaTypHBIM JaHHBIM MIPEJIaraeTcs allrOPUTM PeLIeHHs OOpaTHOI 331241 TEIUIONPOBOIHOCTH METOIOM
UTEPALIMOHHON peryisipu3alui. AJTOPUTM UTEPALMOHHOMN PEryispu3auyy Uil BOCCTAaHOBICHUS (pyHKIMN
(PUKIMOHHOTO TETNIO00Pa30BaHUA 110 TEMIIEPATYPHBIM JTAHHBIM PEai30BaH C UCIIOJIb30BAaHUEM TPEXMEp-
HOMW MOJIENHY TEIUIOBOTO IpoLecca 1 Y4ETOM CKOPOCTH BO3BPAaTHO-BPAIIAaTEIbHOTO ABIKEHHA Bajia. [IpunsaTo
yHpoILIaoLee IOCTAHOBKY 3aa4i JOIYLICHUE O PABHOMEPHOM paclpeieleHUH YACIbHOT0 TemI000pa3oBa-
HUS 110 JUTWHE MOIIIMITHAUKA. YHCIeHHOE pellieHne MOISBbHON 3a1a4H IPOBOAMIIOCH PH KOJIEOaHNH Bajia ¢
gactotoit 1 'y u amrmmurymoit 7,5°. lllar mo Bpemenu BeiOupacs u3 ycinosus Kypanra u cocrasisin 0,1 ce-
KyHzbL. [Ipu perennu o0paTHOH 3aauu BO W30eKaHUE XPaHEHHS Ha KXKION nTeparuy OOJbIINX MaCCHBOB
TEeMIIEpaTypHBIX JaHHBIX MTOJHBIN MHTEPBaJ BPEMEHH pa30uBaics Ha JIOKalbHbIE. PeleHus Ha CThIKAx JIo-
KaJIbHbIX MHTEPBAJIOB CKJICHBAIKCH. [IpeioikeHo yciIoBre 0CTaHOBA UTEPALMOHHOTO IPOLIECca BOCCTAHOB-
nennss QyHKIUK (QPUKIIMOHHOTO TEII000pa3oBaHMs, YUYUTHIBAIOINIEE CYMMAapPHYIO MOTPEITHOCTh TeMIlepa-
TYPHBIX 3aMEPOB U BBIYNCIICHUH C UCIIOIb30BAHMEM JIOKAJIbHBIX HHTEpBaoB. PacuéTamu rmokasaHo, 4To To4-
HOCTh BOCCTaHOBJICHUS] (YHKLUH yJEIbHOW HHTEHCUBHOCTH (PPUKIMOHHOTO TEII000pa3oBaHus 1o pas3pa-
0O0TaHHOMY aJTOPUTMY pellleHHs: 00paTHOH 3a/aun paBHa 9,9% u comsmepuma ¢ TouHocThio — 3,8 % 3ama-
HUS TeMIepaTypHoi nHpopmanun. Pa3paboTaHHbBII anTropuT™ onpeeneHus] GPUKIMOHHOTO TEemI000paso-
BaHUs ¢ ucnonb3oBaHueM 3D Monenu TeroBoro mpouecca MOXKET OBITh MCIIONB30BaH JIsl ONpeNeNIeHUs
MOMEHTa TPEHUs 110 TEMIIEPATyPHBIM JaHHBIM B PEAIbHBIX CAMOCMAa3bIBAIOIINXCS OJIIUITHUKAX CKOJIbXKE-
HUS, padOTAIOIINX B BO3BPATHO-BPAIATEIILHOM PEXHIME.
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Abstract

For thermal diagnostics of friction -determining the time dependence of frictional heat generation and,
accordingly, the moment of friction in self-lubricating sliding bearings using temperature data, an algorithm
for solving the inverse problem of heat conduction by iterative regularization is proposed. The iterative reg-
ularization algorithm for restoring the frictional heat generation function from temperature data using a three-
dimensional model of the thermal process and taking into account the speed of the swinging movement of
the shaft is implemented. An assumption was made about the uniform distribution of specific heat generation
along the length of the bearing to simplify the formulation of the problem. The numerical solution of the
model problem was carried out with the shaft oscillating with a frequency of 1 Hz and amplitude of 7.5°. The
time step was chosen from the Courant condition and was 0.1 seconds. The full time interval was divided
into local ones when solving the inverse problem in order to avoid storing large arrays of temperature data at
each iteration. The solutions at the junctions of local intervals were glued. A condition for stopping the itera-
tive process of restoring the frictional heat generation function is proposed, taking into account the total error
in temperature measurements and calculations using local intervals. Calculations show that the accuracy of
restoring the function of the specific intensity of frictional heat generation using the developed algorithm for
solving the inverse problem of 9.9 % is commensurate with the accuracy 3.8% of specifying temperature
information. The developed algorithm for determining frictional heat generation using a 3D model of the
thermal process can be used to determine the friction torque from temperature data in real self-lubricating
sliding bearings operating in the oscillation mode.

Keywords: sliding bearing, heat generation, temperature, swinging movement, thermal friction diagnostics,
inverse problem, functional, gradient, regularization.
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