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Paccmotpen Bompoc pa3BUTHS Tpornecca (GpeTTHHra Ha KOHTAKTHPYIOLINX MTOBEPXHOCTSIX HEMOABMKHBIX
COCJIMHEHUH B YCIIOBHAX IOBBINIEHHOW BHOpanmu. [IpoBeneHo mccieioBaHne XapaKTepUCTUK N3HAIINBAHMS
Pa3IMYHBIX METAJUTMYECKUX U METaJUI-IoJMMepHBIX nap. [Ipu npoBeneHnu 1abopaTOpPHBIX UCTIBITAHUH Tap
TpeHus Npu amrmuryae 50 MKM mapsl TPEHUsI METaJll — MOJIMMEP MOKa3aJld OTCYTCTBHE BECOBOTO M3HOCA.
YBe/MueHne aMIUTHTY/IbI TepeMerieHus 10 160 MKM BbI3BaJIO 00Jiee 3HAUNTEIbHBIH U3HOC 00Pa3IioB, KOTOPBIH
OTIpeessiyics BECOBBIM MEeTOJ0M. VCIIBITaHUSI METAIUIMYECKUX Map TOKa3all HaJIMYKMe U3HOCA MPpY (PpEeTTHHTe
Kak npu ammutyzae 50 MM, Tak 1 npu ammmutyae 160 MkM. KOHTakT qByX METaNIMYECKUX MOBEPXHOCTEN
croco0cTByeT OoJiee aKTUBHOMY MTPOTEKAHHIO M3HAIIMBAFOIINX ITPOIIECCOB, B PE3YJIbTaTe KOTOPBIX (OPMHUPY-
FOTCS TIOPOIIKOOOpa3HbIe MPOAYKTHI pa3pylIeHUs MPOAYKTOB N3HAIIMBAHUS. BBIsIBIEHO, UTO yBEINYEHUE aM-
IUIMTY Bl KOJIeOaHUH MPUBOAMUT K POCTY MHTEHCHBHOCTH M3HAIIMBAHUS KaK Iap TPEHUS «METaJUI—MEeTalD»,
TaK U «MeTaI—IIoIuMep». BUOpalusi KOHTaKTHPYIOMINX TOBEPXHOCTEH ra30TPaHCIIOPTHBIX CUCTEM Xapak-
TEepPHU3yeTCsl HATMIMEM HU3KOYACTOTHBIX Kojebanuit oT 7 g0 211 I'm ¢ auama3oHoM BHOpOIIEpEMEIICHHA OT
19 MM 10 566 MKM, uTO (hopMHUpYeT NpU (PPETTHHTE PA3TUYHBIE AMILTUTYABI KOJeOaHUH KOHTAKTHPYIOIIHX
noBepxHocTed. [lomydeHsl TuHEHbIE YpaBHEHUS] HHTEHCUBHOCTH M3HAIIMBAHUS B 3aBUCHMOCTH OT aMILUIHU-
TyJbl Konebanuii. PasBuTre mporecca gperTrHra npy BUOpaIiy MPUBOJMT K TIOTEPE repMETHYHOCTH (hiaHIIe-
BBIX COEIMHEHHH 3a CUET M3HOCA KOHTAKTHUPYIOIIMX IIOBEPXHOCTEH, OcabieH!ss MOMEHTa 3aTsHKKHA OOJTOBBIX
coenuHenuii B cpeaHeM Ha 40 H-m Ha 1 MiIH IMKJIOB U, KaK ciencTBre, GOPMUPOBAHUSA 3a30pa MEXIY BHYT-
PEHHMMH MOBEpXHOCTSIMU (uiaHIeB. [lokazaHa BO3ZMOKHOCTh MPOTHO3UPOBAHMUS MPECTBHON IITUTEIHLHOCTH
SKCIUTyaTauu (IaHIeBOTO COSTMHEHHS B YCIOBHUSX BUOPALIUK 10 JOCTHXKEHHS TIOTEPU TePMETHYHOCTH.
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kosebanuii, TpyoonpoBoasl [ PC, ¢uantieBsie coequHEeHNs, TOTEPS TEPMETHIHOCTH.
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Abstract

The issue of the development of the fretting process on the contacting surfaces of metallic and metall-
polymeric pairs under conditions of increased vibration is considered. A study of the wear characteristics of
various pairs of friction has been carried out. At laboratory tests of friction pairs with at amplitude of 50 pum,
metal — polymer friction pairs showed no weight wear. An increase in the displacement amplitude to 160 um
caused a more significant wear of the samples, which was determined by the gravimetric method. Tests of
metal pairs showed the presence of wear during fretting at both an amplitude of 50 um and an amplitude of
160 pm. The contact of two metal surfaces contributes to a more active course of wear processes, as a result
of which powdery products of destruction of wear products are formed. It was revealed that an increase in
the vibration amplitude leads to an increase in the wear rate of both metal-metal and metal-polymer friction
pairs. The vibration of the contacting surfaces of gas transportation systems is characterized by the presence
of low-frequency vibrations from 7 to 211 Hz with a range of vibration displacements from 19 pm to 566 pm,
which forms various vibration amplitudes of the contacting surfaces during fretting. Linear equations are
obtained for calculating the wear intensity depending on the vibration amplitude. The development of the
fretting process during vibration leads to a loss of tightness of flange butt joints due to wear of the contacting
surfaces, a weakening of the tightening torque of bolted joints by an average of 40 N-m per 1 million cycles
and, as a consequence, the formation of a gap between the inner surfaces of the flanges. It is shown that it is
possible to predict the maximum duration of flange butt joint operation under vibration conditions until the
loss of tightness is achieved.

Keywords: fretting, vibration effects, wear rate, vibration amplitude, gas distribution station pipelines, flange
connections, loss of tightness.
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