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3HOCOCTIMKICTHh BUCOKOA3OTHUX CTAJIEN IMICJISA
HABOJHIOBAHHS

®izuko-mexaniuynuii iHcTuTYT HAH Ykpainu im. ['.B. Kapnenka

AnoTanisi. HaBemeno y3araapHeHHS JOCTIKEHD 110 iIHTCHCHBHOCTI 3HOIITYBaHHS BUCOKOA30THUX
CTaJieil siki OyJIn eNeKTPOTITUYHO HABOIHEHI B yMOBax 30i1bLIeHHs] HaBaHTaxkeHHs Bix 200 mo 600 H.
JocnimpkeHHs MpOBOIMIN B yMOBaxX CyXxoro TepTs kodeHHs. [lapa TepTs: BUCOkoa3oTHa CTajb — CTaNb
45. Cxema TepTs: POJIHK TI0 POJTUKY.

Kuro4oBi cjioBa: 3HOIIYBaHHS, TEPTS KOYECHHS, CyXe TEPTsl, BUCOKOA30THA CTallb.

[TpomoBxkeHO DOCIiKEHHS 3HOCOCTIMKOCTI BUCOKOA30THHX CTaJIeH B yMOBAX CyXOT0 TEPTS KOUCHHS
3a cxemor0 pomuk-poiauk [1 - 3]. 3HocoTpuBKicTh BHM3Hawaau Ha MammHi Teptss CMT-1 (2070).
IlIBuakicTh KOB3aHHS HWKHBOTO posivka 1480 RPM, a Bepxuboro 1240 RPM (nipokor3yBanHs 15%).
Hwxwiit ponuk Burotosiennit 3i crani 45 tBepaictio 55 HRC. Ilicnsa rapTyBaHHS MaB MIKpOCTPYKTYPY
MapTeHcuTy. BepxHili — 3 BucokoaszotHux craieii: DDT 68, 52 HRC, P900, 48 HRC. JliniiiHa
HIBUIKICTh BEPXHBOTO ponuka 2,27 m/s, a HwkHboro 3,08 m/s. B ymoBax Teptsi 6e3 3mairyBaHHs
HaBaHTaxeHHs ctanoBmio 200...600 N.

Brmu BogHIO Ha TEpTSI TOCIIHKYBAIH Ha 3pa3kax i3 BUCOKOA30THOI CTali, 3a3/aJleriib HABOIHEHNX
y 26%-My po3unHi CipuaHoi KUCIOTH 3 KaTanizatopoM 5 mg/l okucy apceny 3a cuimu ctpymy 0,5 A/em?,

KoHueHTparito BoiHIO BU3HaYaId Ha ycTaHoBIi Leco. BukoprucToByBanu 3pa3ku CBiIKH po3MipoM
55 %10 % 5 mMMm.

Y MiKpOCTpYKTypi CIUTaBiB 3a)ikCOBaHO ayCTEHITHY MeTajJeBy MaTpPHUIl0 MikpoTBepaicTio 4,2...5,0
GPa. Awnaii3 ricrorpam, Mokasye, JUis ayCTCHITHOI CTaji 3TiJIHO 3 KPUBOK HOPMAJIBHOTO PO3IOILTY
cepeaHii po3mip 3epeH i ctani DDT68 — 25 MM, a nuisa crani P900 cranoBuB 43 mxm. Ctans DDT68
BoJIOi€  NpiOHImOI0  MiKpocTpykTyporo. llpoBemena cratuctuyHa 0OOpoOKa  mapaMeTpiB
MiKpPOCTPYKTYpH.

Ha puc. 1 HaBemeHo CTOBMYACTI JiarpamMu iHTEHCHBHOCTI 3HouryBaHHs (I) mpu 30imblneHHI
nasanTtaxeuus (P).
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Puc. 1. CroBmyacTi giarpamu iHTeHCUBHOCTI 3HotryBaHHs (1) mpu 30inbineHHi HaBaHTaxeHHs (P).
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[Ipuunzu MeHiol 3HococTiKocTi ctanm DDT68 micis HacuYeHHs BOAHEM:

1. Mixpocmpyxmypa (po3mip 3epHa).

DDT68 mae menmmii cepenHiii po3mip 3epHa (~25 Mxm) nopiBasiHO 3 P900 (~43 MKm).

JpibHo3epHUCTa CTPYKTYpa Ma€ OUIBIIY IIIOILY MK3EpPEHHUX MEX, SIKi:

€ 30HaMH aKyMYJIALi1 BOIHIO;

€ TOTCHIIMHIMH JKepeslaMu 1HIITiaIlii MiKpOTPIIIHH MPH Aii MUKITIYHAX HaBAaHTAKCHb.

Le cripusie BogueBiit aerpananii (embrittlement), ocobauBo npu Tepti 6€3 3MalyBaHHS.

2. Mexanizm mepmsl.

B yMOBax KOHTaKTHOTO CYyXOTO TepPTsS HABOJHEHHH ayCTEHIT BTpAavyae IIACTUYHICTb.

UYepes BUCOKY LIUIBHICTD AeeKTiB y npidHo3epHucTii crani DDT68 Bogens mBuame qudyHmye ta
3HIKYE OMip AUCIOKALIHHOMY PyXYy, CIPHUSIOUH JIOKaJi30BaHOMY PYHHYBaHHIO [TOBEPXHi.

3. Teepodicmob i cmabinvhicms aycmenimy.

[Ipu HaBoAHEHHI TBEPAILIMI CIUIAB MOXE BTpavaTH IUIACTUYHICTD 1€ OiJIbIe, OCKITBKH YKOPCTKIIIa
MaTpHLs OUTBII «KPUXKilIa» 10 PO3TPICKYBaHHS Y IPUCYTHOCTI BOJTHIO.

4. Cxnao ma ne2y8amHs.

¥ crani P900 memno sumuii BMicT Ni (~1,18% npotr ~0,13% y DDT68). Hikens cripusie crabimizamii
ayCTEeHITHOI (a3u i MOKpallye CTIHKICTh A0 BOJHEBOI KPUXKOCTI.

Cranxs DDT68 mae sumuii BmicT azoty (0,97% npotu 0,58% y P900) 1 Gunpmunit BMiCT MOIiOnEeHY
(2,08% mpotu 0,13%). Bucokuii BMicT a30Ty Ia€e 3MOTY HiHATH MILHICTh Ta KOPO3iiHY CTIHKICTb, ajie
BOJIHOYAC HAJTO «HABAHTAXKEHUI» MIIHICHUH CTaH MOXE BUSBHUTHUCS OiJIbII YPA3JIUBUM JIO BOJHEBUX
TPILMH (3aJIEKHO Bifl IHIIUX MIKPOCTPYKTYPHUX YHHHHUKIB).

5. Pi3Huys y 3epHi ma x0n00Hiti dehopmayii.

Crane DDT68 mae nmpi6Hime 3epHo (25 MxM npotu 43 MM y P900), 1o 3a3Buuaii mo3uTHBHO IS
MIIHOCTI ¥ B’s3K0CTi. J{JIs1 BUCOKOJIETOBaHUX ayCTEHITHHX CTajel i3 BHCOKHM BMICTOM a30Ty (5K y
DDT68) y moenHaHHI 3 BHCOKOIO XOIIOAHOKO JedopMalli€cl0 TPOSBISETbCS CXUIBHICTH IO
JIOKAIIi30BaHUX TPIIIUH ITiJT Ti€10 BOJHIO.

TakuM YMHOM, TIpHU 3HOIIYBAaHHI B TaKUX yMoBax HaBoaHeHHs, cTaib P900 mokasana BHIY
3HOCOCTIHKICTh 3aBJISIKA MEHIIIIH CXUIILHOCTI 10 BOAHEBOT KPUXKOCTI, IOMPU HHKYY TBEPAICTb.
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kolesnikov197612@gmail.com

WEAR RESISTANCE OF HIGH-NITROGEN STEELS AFTER
HYDROGEN CHARGING

Abstract. A generalization of investigation on the dry wear rate of high-nitrogen steels that have been
electrolytically after hydrogen charging under conditions of increasing load from 200 to 600 N is presented.
Friction pair: high-nitrogen steel - steel 45. Friction pattern: roller on roller.

Key words: wear, rolling friction, dry wear, high nitrogen steel.

Kolesnikov Valerii, PhD in Engineering, Researcher, Karpenko Physico-Mechanical Institute of the NAS of
Ukraine, Lviv, kolesnikov197612@gmail.com
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