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CraThsi TIOCBAIIEHA JKCIIEPHUMEHTATHPHOMY HCCIEIOBAHHUIO BIMSHUSA M3HOCOCTOWKHMX MOKPHITUH ZIN,
TiN+ZrN, (Ti-Zr)N, ZrN-(Ti-Zr)N-TiN, TiN, nanecénubIx Ha mactuHky TBEpA0ro crasa T15K6, Ha Tpu-
OoTexHuyeckne M Ae)OpMALMOHHBIE XAaPAKTEPHCTHKH INpoLecca TOYEHUS 3aroTOBOK M3 craned 45 u
12X18H10T, u nmocnenyolneMy CpaBHEHUIO PacUETHBIX 3HAUEHUH MaKCHMAJIbHBIX TEMIIEpaTyp nepeaHei
OBepXHOCTH pe3na. [Ipu 0bpaboTke cTanu 45 3HAUNTENBHOE CHI)KEHNWE KOHTAaKTHOW M CpeAHeN TeMIiepa-
TYpBl B 30HE pe3aHusi 00ecleunBaeT coueTaHne TPUOOIOTHUECKUX U Ae(OpMalMOHHBIX MOKa3aTene mpu
ucrionb3oBaHun  komno3uruit TiIN+ZrN u ZrN+(Ti,Zr)N+TiN. Ilpu TodeHWH Hep)KaBEIOIIECH CTaIu
12X18H10T mamuune MOKPHITHI HAa TBEPIOCIIABHBIX IUIACTHHAX B MEHBIIEH CTETIEHH IMOBIHAJIO HA X0
nedopMaMoHHbIX mporeccoB. OCHOBHOE BO3ACHCTBHE OT MOAN(GUKAMH pabOouuX MOBEPXHOCTEH HHCTPY-
MEHTa 3aKJII0YaeTCsl B U3MEHEHUH TOJIIMHBI 30HbI BTOPUYHBIX IJIACTUYECKUX AedopManuii 1 yMEHbIICHUT
JUIMHBI KOHTAKTa CTPY>KKH C nlepeHeil moBepxHocThio. Hanbonpmmii 3hhext B 00macTi CHUXKEHUS TOBEPX-
HOCTHBIX TEMIIEpATyp 3a CYET BIUSHHS Ha KOMILIEKC TpuO0ae(hOpMallMOHHBIX TIOKA3aTeNe H YCHUIICHHS Tep-
MOJUCCUIIATUBHBIX BO3MOXXKHOCTEH KOHTAKTHOM 30HBI B 3TOM Cllyyae JAEMOHCTPUPYIOT HMOKpbITHA ZIN 1
ZrN+(Ti,Zr)N+TiN. ITo pe3ynbTatamMm HaATypHBIX OMBITOB U IIH(YPOBOr0 MOJICIMPOBAHHUS C UCTIOIB30BAHUEM
MTOJTyYEHHBIX IKCTIEPUMEHTAIBHBIX TAHHBIX YCTAHOBIIEHO, YTO TEMIepaTypHBIE pacIIpele]IeHNs Ha y9acTKe
TpUOOCONPSIKEHHSI CTPY’KKH C TOBEPXHOCTHIO TBEPJIOTO CIUIaBa NMPH HAIWYNM HAa HEM MHOTOCJIOWHOTO TIO-
KpBITHS CBSI3aHBl C M3HAIIMBAHMEM METAJIOPEKYIIEr0 HHCTPYMEHTA, YTO MO3BOJISIET OLICHUBATh BO3ZEH-
CTBUE M3HOCOCTOMKHUX MOKPBITHM Yepe3 U3MEHEHUE TEMIIEPATyPHOIO peXuma B KOHTAKTHOM 30He. Takoe
BJIMSIHUE MOJU(HUKALMH TOBEPXHOCTH Ha KOMILIEKC TprOoae(hopMaIlMOHHBIX [TOKa3aTelnel, OnpeaesIOIIX
B TOM YHCJIE€ M XapaKTep pacHpeAeIeHus] KOHTAKTHBIX TEMIIEPaTyp, CJeAyeT YUUTHIBAaTh IPH pa3padoTKe HO-
BBIX KOMITO3ULIMH U CTPYKTYP U3HOCOCTOMKUX MOKPBITUN HapsAy ¢ UX HU3UKO-MEXaHUIECKMMHU CBOWCTBAMHU
Ha MUKPOYPOBHE.
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Abstract

The article is devoted to an experimental study of the influence of wear-resistant coatings ZrN, TiN+ZrN,
(Ti-Zr)N, ZrN-(Ti-Zr)N-TiN, TiN, deposited on T15K6 hard alloy inserts, on the tribological and defor-
mation characteristics of the process of turning steel workpieces 45 and 12X18H10T, and subsequent com-
parison of the calculated values of the maximum temperatures of the rake face of the lathe cutter. When
processing steel 45, a significant reduction in contact and average temperature in the cutting zone is ensured
by a combination of tribological and deformation indicators when using TiN+ZrN and ZrN+(Ti,Zr)N+TiN
compositions. When turning stainless steel 12X18H10T, the presence of coatings on carbide inserts had a
lesser effect on the course of deformation processes. The main effect of modifying the working surfaces of
the tool is to change the thickness of the zone of secondary plastic deformations and reduce the length of
contact of the chips with the rake surface. In this case, the greatest effect in reducing surface temperatures
due to the influence on the complex of tribostrain indicators and enhancing the thermodissipative capabilities
of the contact zone is demonstrated by ZrN and ZrN+(Ti,Zr)N+TiN coatings. Based on the results of full-
scale experiments and digital modeling using the obtained experimental data, it was established that the tem-
perature distributions in the area of tribocoupling of chips with the surface of a hard alloy in the presence of
a multilayer coating on it are associated with the wear of a metal-cutting tool, which makes it possible to
evaluate the impact of wear-resistant coatings through changes in the temperature regime in contact zone.
This influence of surface modification on a set of tribostrain indicators, which also determine the nature of
the distribution of contact temperatures, should be taken into account when developing new compositions
and structures of wear-resistant coatings along with their physical and mechanical properties at the mi-
crolevel.

Keywords: hard alloys, multilayer (combined) coatings, plastic deformation, cutting zone’s temperature,
wear resistance.
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