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B pabote npencraBneHbl pe3yIbTaThl HCCIEIOBAHUH MO BIUSHHIO PEKUMOB TEPMUUYECKON 00padOTKH Ha
MHUKPOCTPYKTYPY, TBEPAOCTh U MEXaHW3M M3HAITUBAHUS IIPU JEHCTBUH MyJIbCHPYIOLINX KOHTAKTHBIX HAIpPS-
JKEHUH WHCTpYMeHTaIbHBIX cTasied Y8A u 9XC. BrisiBiieHO, UTO TIpOBEIEHNE KPUOTEHHON 00paboTKH He
MO3/1Hee MoJTyvaca MOcCie 3aKaIKU CHIKaeT 00bEMHYIO JOJII0 OCTATOUYHOIrO aycTeHuTa ¢ 9 00. % 10 5 06. %
B ctamd Y8A u ¢ 5 00. % 1m0 3 06. % B cramm 9XC. Huzkoe conepkanne 0ObEMHOMN 0N OCTATOYHOTO
ayCTEeHHUTa B COBOKYITHOCTH C MOBBIIIEHHBIM COAepKaHneM KpeMHHs B ctann 9XC cHu3MM €€ N3HOCOCTOM-
KOCTb IIPU KOHTAKTHBIX HanpspKeHuax ¢ ammuntyaon 1300 + 65 MIla o cpaBHeHuto co ctanpio Y 8A. Kpuo-
reHHast oopaboTka cranu Y 8A cHH3mIA eproT BeIcOKoi n3nocoycroiunBocTH ¢ 30 000 mo 12 000 uukiioB
Harpyxenus. J{ns cranun 9XC BiusiHEE KPUOTEHHOH 00pabOTKHM Ha XapaKTEPUCTHKH M3HAIIMBAHUS HE3HA-
YUTENBHO BCJEACTBHE HEOOJBILOIO yYMEHBIICHHS KOJIMYECTBA OCTATOYHOro aycreHura (¢ 5 00.% no
3 00. %). Peanu3zanus pe3ynbTaToB MCCICIOBaHUHN NEPCIEKTUBHA Ha MPEANPUATHSIX [0 HPOU3BOACTBY Me-
THU3HOW MPOAYKIMH, UCTIONB3YIOIINE MITAMIIOBBIH WHCTPYMEHT JUIsl BBHIPYOKH, BBITSDKKH M XOJOJHOH BbI-
Ca/IK¥ C MaKCHMaJIbHBIMU HaIPsDKEHUSIMH Ha rpaBiope nHcTpyMeHTa nopsiaka 1300 + 65 MIla. Matepuanom
[yaHCOHOB U MaTPHIl MOXKET CIYKHUTh CTalb Y 8A, ynpouHEHHas MyTEM 3aKajlkKu B BOJE C TEMIIEPaTyphl
780 °C u otmycka nipu 200 °C 1 He ToABEPTHYTasi KPUOTE€HHOM 00paboTKe.

KuroueBrble cjIoBa: yCTaJlOCTHOE U3HAIIIMBAHUE, UHCTPYMEHTaIbHbIE cTan Y 8A u 9XC, kprorenHnas oopa-
00TKa, OCTATOYHBIN aAyCTCHHT.
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Abstract

The paper presents the results of studies on the effect of heat treatment modes on the microstructure,
hardness and wear mechanism under the action of pulsating contact stresses of C80W1 and 90CrSi5 tool
steels. It was revealed that cryogenic treatment no later than half an hour after quenching reduces the volume
fraction of retained austenite from 9 vol. % to 5 vol. % in C80W1 steel and from 5 vol. % to 3 vol. % in
90CrSiS5 steel. The low content of the volume fraction of retained austenite in combination with the increased
silicon content in 90CrSi5 steel reduced its wear resistance at contact stresses with an amplitude of
1300 + 65 MPa in comparison with C80W 1 steel. Cryogenic treatment of C80W 1 steel reduced the period of
high wear resistance from 30,000 to 12,000 loading cycles. For 90CrSi5 steel, the effect of cryogenic treat-
ment on wear characteristics is insignificant due to a slight decrease in the amount of retained austenite (from
5 vol. % to 3 vol. %). The implementation of the research results is promising at enterprises for the production
of hardware products using a stamping tool for punching, drawing and cold heading with maximum stresses
on the engraving of the tool of the order of 1300 + 65 MPa. The material of punches and dies can be C80W1
steel, hardened by quenching in water from a temperature of 780 °C and tempering at 200 °C and not sub-
jected to cryogenic treatment.

Keywords: fatigue wear, C80W1 and 90CrSi5 tool steels, cryogenic treatment, retained austenite.
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