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PacnpoctpaneHHBIM 1e(EKTOM MPYKHH SBISETCS YMEHBIICHHE HX U3HOCOCTOMKOCTH BCIIEACTBUE U3MeE-
HEHUSI MEXaHUYECKHX CBOWCTB IMPOBOJIOKH MO JJIMHE, B YACTHOCTH BEJIWYMHBI Mpefena TeKy4ecTH, B TOM
YHciie MPH TPEHUH B MPOIECCE DKCIUTyaTalui NpyXuHbl. 1lo mpencTaBieHHON MaTeMaTH4ecKOH MOJenH
HanpsHKEHHO-1e(hOPMHUPOBAHHOTO COCTOSHUSI IPY>KHUHBI UCCIIEIOBAHO BIMSHUE U3MEHEHHUS TIpejiesia TeKyve-
CTH MIPOBOJIOKM HAa M3HOCOCTOMKOCTh MPYKUHBI PH KOHTAKTHOM 3aHeBonuBaHuu. [locTpoen rpaduk 3aBu-
CHUMOCTHU OCTaTOYHOH AedopManuy NPy KHUHBI OT IpeAesa TeKydecTH e€ MaTepHaia Uil pa3HbIX THaMETPOB
MIPOBOJIOKK. PaccenBaHme 3HaueHWIl mpenena TEKy4eCTH MNPYKUHHOW MPOBOJIOKH B MOTKE COTJIACHO
I'OCT 9389 «IIpoBonoka cranbpHasl yriaepoaMcTas HpyKMHHas» MOXKeET cocTaBisaTh a0 200—250 Mlla.
YcTaHOBJIEHO, YTO IIPH STOM paccenBaHue nedopMaIiuil H3rOTOBICHHBIX MPYXHUH cocTaBuT 11,76 % u mpe-
BBICHT JOITyCTUMBbIE 3HaUeHH. J{J1sl Ipy>KWH TepBOM TPyl TOYHOCTH JOITyCTUMbIE OTKJIIOHEHHS Ha pacce-
uBanue Aedopmanmu =+ 5 %, U NpyKUH BTOPOi rpymmsl TouHOCTH — + 10 %. [TonydeH rpaduk BaustHUS
W3MEHEHUS Mpejiesia TeKy4eCTH IIPOBOJIOKH 10 JUIMHE Ha paccenBaHue AeopMaluy IPy>KUHbI AJIs1 HArpy3Ku
140F3 (F3— cuia cyxaThs IPY>KAHBI 10 CONPUKOCHOBEHUS BUTKOB). M cTionb3ys npecTaBIeHHY0 METOIUKY
W YYUTHIBAs paccerBaHue JeopMaliy MPYKUHBI B 3aBUCUMOCTH OT U3MEHEHUS MpeJielia TEKyYeCTH MPOBO-
JIOKH TI0 AJIMHE, B TOM YHCJIE BCIIEACTBHE TPEHUS NPH IKCIUTyaTalluy, MOXHO 3HAUUTENBHO YMEHBIUIUTh IIPO-
LEHT Opaka P U3rOTOBJICHUHU U ITOBBICUTH H3HOCOCTOMKOCTD BUHTOBBIX IMIIMHIPUYECKUX IPYKUH CKATHUS.
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Abstract

A common defect of springs is a decrease in their wear resistance due to changes in the mechanical
properties of the wire along its length, particularly the yield strength, including during friction during opera-
tion of the spring. According to the springs stress-strain state presented mathematical model, the wire yield
strength changes effect on springs wear resistance during contact hardening is investigated. The residual
springs deformation dependence graph on the yield strength of its material for different wire diameters is
constructed. Dispersion of the spring wire yield strength in the coil according to state standards 9389 “Carbon
steel spring wire” can be up to 200—250 MPa. It is established that in this case, the manufactured springs
deformation dispersion will amount to 11.76 % and exceed the permissible values. For first precision group
springs, the permissible deviations for deformation dispersion are + 5%, for second precision group
springs — + 10 %. The wire change in the yield strength effect graph along the length on the dispersion of
spring deformation for a load of 140F3 (F3 is spring compression force when coils come into contact) is
constructed. Using the presented technique and taking into account the dispersion of spring deformation de-
pending on the change in the wire along the length yield strength, including due to friction during operation,
it is possible to significantly reduce the percentage of defects in the manufacture and increase helical cylin-
drical compression springs wear resistance.

Keywords: wear resistance, mechanical properties, helical spring, stress-strain state, hardening, contact hard-
ening, friction, deformation, dispersion.
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