of martensitic transformation upon cooling Mn below room temperature was promising, which causes
100 % residual austenite in the structure of the hardened part. However, for the conditions of unaccented
abrasive wear the ability of such austenite to transform into deformation martensite does mot manifest
itself sufficiently. It was shown [2] that for these conditions alloys with the onset temperature of the
beginning of the martensitic transformation in the range of 20...50° C are most acceptable. This provides
the structure of the alloy base with a small amount of hardening martensite and residual austenite capable
of turning into martensite with static abrasive impact. Such an approach can be considered the first of the
principles of choosing or developing materials for work under unaccented abrasive wear conditions.
However, the implementation of this principle 15 a necessary, but not sufficient condition for a significant
ncrease in wear resistance. Our studies have shown that the wear resistance of carbide-free steels alloyed
with Cr, Mn, N1 with different amounts of carbon (0,4-1.9 %), with a predominantly austenitic structure
capable of transformation into martensite deformation, may differ by more than an order of magnitude.
The highest degree of hardening and wear resistance 15 achieved in Fe-Cr-C steels with a high carbon
content {up to 1,5 %) and a relatively low amount of Cr (table 1). Ensuring the chemical composition of
the metal at this level can be considered the second principle of choice or creation of materials for work
under conditions of unaccented abrasive wear.

Table 1 — Chemical composition and properties of experimental alloys

Chemical Amount of | Amount of |Micro-hardness of .

. . . . Relative wear
composition, % | residual | deformation | friction surface _

L Cr  |austenite, % | martensite, %5 {Hes), GPa resisiance, &
.57 17,65 4 il Lk, 1 2,30
054 12,28 3] 58 104 340
0.5 10,45 R2 56 11.1 5,52
1,17 7,21 ®l 53 1.8 45
1,39 4,43 B2 44 11,9 4.41
1,52 3,58 &4 48 12.0 980

These two conditions (temperature M, in the range of 20...50° C and carbon content of 1,2-1,5 %)
correspond to the working zone chemical composition of the cemented laver of low-alloyed standard
steels of 20X, 15XM and other types after cementation at temperatures of 1000° C and cementation
heating quenching. At the same time there are no standard alloying materials that could fully meet these
conditions. Therefore, 1t is necessary to develop special alloying materials that would meet both
conditions mentioned above.
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VIIK 621.9
AOCAIHKEHHS MEXAHIMHOT OBPOBKH AYCTEHITHOI BHCOKOAIOTHOI CTAJI
THE TOOLING OF AUSTENITIC HIGH-NITROGEN STEEL

Banepiit Koaecnikon'”

' Ditmko-Mexan i tHoTHTYT 1n. [, Iispm:[-u.a HAH ¥Yepaian (m. Jlesig) ,
I.L['3 wlyrancekmii HanionansHui yHigepenTer i, Tapaca Lllesuenka (M. Crapofinecek)

A study of the mechanical processing of high-nitrogen steel type PON. Machining was carried out
in the mode of drilling and turning. The experiments were carvied ont under conditions of fubrication
with various coalanis.
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Bidomo, mo perani BNroToRicHi 3 BUCOROQIOTHHX CTancil (B T 9., M0 OTPHMAN] 30 A0NOMOTOK
CNCKTPOULIAKORONO NEPeMIary, PitHAX MeToqis ofpolkn THekoM, TepMivHol odpofen Ta 1M} 3JMBNSKH
CROIM BHCOKHM (IZHEO-MCXAHIMHEM BIACTHBOCTAM 3IHAXOIATE CBOE 3ACTOCYBAHHE ¥ PEHAX TLAYIAX
CHEPTETHIIL AETOMOOIICOYIVRAHHI T4 1H. 3 EOEHHM POKOM CTEOPIOETLCA Boe OLIRIIC MATEpPIANIS TAKOTOD
KIACY, ANn¢ 3apal CHCTEMATHMHI QaHH] CTOCOBHO iX Mexanivmol obpofmosanocTi Bipevrai. Ueii sun
CIUMAEBIR BITHOCATE 10 BA¥KOOOpOGn O BAILHIEL.

B pofor npogomscHo AOCALTHCHHE pobovnx TR eKCIAVATANUIHMX BIACTHEOCTCH ayCTeHITHHX
BHCOKOAZOTHAX cTrancid [1 - 5], Xismivwawil cxknal oCcHOBHOT CTaml, mo JOcCHUTEYEANACE HABCICHO B
Tadmnmi | (TAKO®K BEBMAANCE CTAmi 1 3 MMM BMICTOM SEryiodMy eICMCHTIE, 8 TIKOE COTANE
I12XIRAIISIN). ¥  mikpocTpykTypl  cOnAaeis  3adlKCcOBAHO  AYCTEHITHY  MOTANCBEY  MATPILIHD
misporeepaicTio 4.2 5.0 GPa.

Tabmuug 1 — xivmisauE ckmaa crant PO
Men/n i i Mn Cr b Mo LY M
i .08 | 38 ) 190 | 178 [ 1IR3 ) @12 | {158

Mocnigmeno Mexanmuy obpolNoBAHICTE BUCOROAIOTHIY CTAICH B YMOBAX CECPANIHHA T TOMIHHA
NPH PIIHEX YMOBAX IMBMYBAHHA. B RKOCTI IMAMYEAAEHHX OXONOEYVBATEHHX 0N BHEOPHCTOEYEANN
rpaskn Hoeex 30P va ocosl conamnnkosod (30Pc), pimaroeot (30Pp) oniil ta sadrorol onnes (30PH)
- ET-2¥ (TY ¥ 00152365.133 - 2001), ix soanentparn T4 Mogntieatops omil (Tpreranomawis (TEA)
Ta monoeTanonasia (MEAY) [6. 7).

CTpy®Ey OTPUMYBANN, BITPIRIONH HA TOKAPHO-TEMHTOpIIHOMY Beporati MK 6141 Bin saroToBen
crani kpyrn & 30,1 mm (puc.l), TeepaicTs rpaska 52 . 60 HRc. Bukopucrosyeamn BUIpIIHEA piicih
OCHALCHNE TEepaocnnaedon mnactunoo BK-6. 8 Takom npoxitai pianl HIAX MAPOE TPHIHAMCH] ANH
oDpoOEN KOBRHNX, HAPOMITHEX TE BAKK00OpoGABANLHNX CTABIE.

Puc. 1. [lpogyveTn pilaaAs (CTPY®Ka) T BUCOKOATOTHO! CTAN —8; NOBCPXHA PIRAHHE — 6]
KOMN'IOTEPHA BISVANIIANIA NOBEPXH] PITAHHA — B

[A% CTROPCHER OJHAKOBNX YMOS TOMIHAA Piiclb MWTOMYEALN T2 BUCTARNHAN OJHIKOBMI EYT MiK
pizucs 1a zaroroerow. [locaigoeno nposenedo excnepuMenTy mig gac touiHg 3 30P as 100, 200, 315,
500 (obeprie 3a xenanuy). Bigpizannsa saroToror poditon 8K 00 4ac pyMelii TAK i MexaHM#HIl nogaqi
mpr 5 = 0.1 ado 0.2 mmiod. nnfnna pizanns cenogama gig 0,1 _.0.25 su. [Tapamerpn MIKpOCTPYETYPR
cTani BuIHakans Ha sikpockoni JJOMO EC METAM PB 21. Ocofnueocti sopdonorii cTpymkn
puedann Ha wmikpockoni ZEISS Stermn 2000C. OGmaoea mixpockonn ocnameni kamepon SIGETA
International Color Digital Camera MCMOS 5100 5.1 MP_1.

Kinexicuy oninky (a3osoro cEaaay MIKPOCTPYETYPH CITARIE, 3 TAKDE POIMIPH NOMEMDECHE HA
NMOBEPXHAX PiIaHHA OPOBOININ 14 JONOMOr0le EoMn wTepHol obpoikn 300pakeds MIEPOCTPYETYPH
inporpasunii kosmmnexs TOUP VIEW 3.7). Maxkpoziiomks crpysen Gyna npoBencHa 38 000MOGH
nudpposoi kamepn Canon SX 100 15, 3aeasen 10-xpatHouy onTiMHOMY 3¥M-00'€KTHEY 31 cTadinizaTopos
robpamenna PowerShot SX100 15, mo gozromuro poduTn BIAMIEHL THIMEH OPOAVETIE Pi3aHHA.

KoMmmicxkcHi JocnigscHEA NOKA3an, moe opMyBaHHE CTPYRER ¥ BHIORAL qoeroi cripam (puc. la
{cTpyikxka [)), MAE CYOPOBOAMVEATHCA BIZBCACHHAM i 13 30HH pizanas (pro. la (dopuycteca y Buraami
cTpy®kn TAny [f)), iHaEme BoHa nomeonkye Bme obpobaeny noBepxmmr (pnc. 16 (3oma f). [das
poie’szanuA  uiei npofaedmn  Tpefia 3acTOoCOBYBATHM  cneniansHi  “crpymronodu’”.  [linsnmenns
TCMOCPATYPN B I0HI pPilHHA T2 oncuudika NpoucciE, OPHIEOANTE 10 3 HENCHHA MapTCHCHTY
nepopManii, & TAKOHK 3'ARICHHA VARTPAANCHCPCHO! CTPYKTYPH B NOBEPXHERHX TH NPHOIOBCPXHEBHX
mAPEX, WO BETOWAKTE O-dasy, KopealoBaHEA Teryioqnx elcMeHTIE B XIMIMHOMY CENAJl Q01ROISE
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BOMHEATH KA xapakTep diopmyBands crpymes. Huno obpobmosanicts cran 45 ofipate 3a 1, 1o ans
MOCMIAECHEY IVCTEHITHRXE cTanc Bona Oyne cknamata 0,22 — 0,48,
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VIIK 672.1

NIABHIEHHA BTOMHOI MILHOCTI HOXKIB KYTEPA WIAAXOM IX HOBEPXHEBOI'D
IMINLHEHHHA

INCREASED FATIGUE STRENGTH OF KNIVES OF BOWL CUTTERS
BY THEIR SURFACE STREXGTH

Daexcanap Hexos', Oaexcanap barpauen KO

I - - x ot
Ha LIQHAAEHIH YHIBCPCHTET XAPHOBRHY TEXHOLACIH,

1 % % i - 4 .

'“EFHEELKHH NCPpHAEBHHH TCXHOMOMMHMH YHIBEDCHTET

A new way of strengthening the knives of how! cutters is proposed. It consists in creafing a viscouy
core af the knife and its hardened surface. Such o knife can ewhance its fatigue strength. For these
purpases it is expedient to apply surfece plasic deformation.

Juaunon npolneMon 118 M'AconcpepofiunKia ¢ pyiiHyBIHHA HOKIB KyTepa mig vac poborn. [pn
HEOMY BTPAMAETRCR OAHH a00 OQCeKITBKE HOWIE BapricTH nopagxy 200-2000 € xomuwi, cHpoENHA
{Dmm3sko 125-T500 1), NMUKOIAYETRCE SAIMA TA KPHUIKE HOMOBOT MOUIDBKH KYTCPE, [NUIHITHHER
HOKOBOID BATY MMBHAKD BHXOIATE 3 nagy. o pyiiHyEaHHA HO®IB TPHIBOINTE WLNTAH KOMIZICKC TPHYUAH.
Homornii pan oGepTacTees 3 vactoron 1o 100 ¢, BRACAIOR Y0r0 WBWAKICTE PYXY HOKIE MOBE CAFLTH
IR0 wfc. Ilig wac pooTe HRE HIE D0TH PIIHOHAOPABICH] CHIH, M0 OPHIBOIATE A0 fOro CKIAAHODO
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