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2HauuoHanbHbIN aBTOAOPOXHbIA YHUBEPCUTET; I. XapbKOB

POIb MAPAMETPOB NEPBOIO OTMYCKA B NOBbILUEHUN
CTOUKOCTU UHCTPYMEHTA U3 CTAITIN P6M5

Hceneoosano enusnue memnepanmypHoO-epeMeHHbIX HApaMEmpos Nepeoeo OmnycKa Ha CmpYKmypy u ceoticmsa
sakaneHHot bvicmpopedicyweti cmany P6MS nocne emopozo omnycka. Ilpednodicen npunyun gvib6opa memnepamypbol
U GLIOEPIHCKU NPU NEPBOM OMNYCKE 8 3A8UCUMOCHIY OM YCTI08UTI pADOMbI UHCIIPYMEHNA.

Knrouesvre cnosa: bvicmpopedcyuas cmainv, CHOBKOCHb PEXCYUe20 U WmamMnogo20 UHCMpyMeHma, ommnyck,
memnepamypHo-epeMeHHble napamempbul, YCA08Us SKCIYamayy UHCmpymeHma.

BBeaenne

[Tprmenenue ObICTPOPEKYIINX CTAJICH BBICOKOH TBEP-
JOCTH M TEIJIOCTOHKOCTH HE OTPAHHYHBACTCS PEKYIIIAM
HHCTPYMCHTOM. C BHCAPCHUCM B MPOU3BOACTBO TAKHX
TEXHOJIOTHUYECKUX TMPOIECCOB KAaK XOJOAHAS 00BEMHAs
IOTAMITOBKA OBICTPOPCKYINHC CTAH HAYAIH NMPUMCHATH
B KaYECTBE Marepuana i ITaMIoBol ocHacTke. K ma-
TCpHATy IITAMIIOB, IOMHUMO BBICOKOH TBEPAOCTH U TCI-
JOCTOMKOCTH, MPEABABIACTCA NEIBIH PAN AOMOTHUTEb-
HBIX TPEOOBAHUH, KOTOPBIC OTIPEICIIFOTCSI KOHKPETHBIMH
VCIOBHAMH POOOTHI HHCTPYMCHTA.

Jlnst ompesieieHrs KPUTEPHS KaUeCTBA MaTEpHaa pe-
Kymero WiId MTAMIIOBOTO MHCTPYMCHTA H606X0£[I/IMO
3HATh YCJIOBHS €TO HKCIUIYATAIMH, XapaKTep pa3pyIuaro-
IUX HANPsUKCHHH W MPUYHMHY BBIXOJA MHCTPYMEHTA M3
cTpos. Pexxymmii mHCTpYMEHT paboTaceT 10 OIpeacicH-
HOTO M3HOCA WJIM 3aTYIUICHUS PEKYINCH KPOoMKH. Boirs-
IIWHCTBO MMYaHCOHOB, KAK MPABUJIO, TAKKEC U3HAIINBACT-
ca [1], omHAKO B CAy4YAC MyaHCOHOB IS OOPATHOTO BBI-
JABIUBAHUS [TyOOKHX MOJOCTEH BOZMOKHO Pa3pyHICHHUE
OT HUKIHICCKUX CKUMAIOIIC-PACTATUBAOIINX HAIIPSDKEC-
HUW WM W3rHOaroImux Harpy3ok [2]. Hexoropsie pado-
YW ACTANH IITAMIIOB XOJIOJHOTO e (hOPMHUPOBAHI (MaT-
pULA, BRITAJIKABATCIIH, 01'[0pI>I) TAKKEC BBIXOIAT U3 CTPOA
BCIICACTBHUC MOABJICHUA YCTAJIOCTHBIX TPCIIUH. To ectb B
KQKIOM KOHKPETHOM CIIy4a€ KOHCTPYKUHOHHAS ITPOY-
HOCTHh MaTepuana OyAeT OMPEIACIATHECA THOO YPOBHEM
TBEPAOCTH, THOO0 IPENEIIOM TEKYUESCTH IPH M3THOC WA
pacTsLKCHUH, THO0 KAKUM-TO APYTHM KPHTEPHEM.

Jlormamo NpPEANOI0KUTE, UTO OAUH U TOT KC PCKUM
CTAaHZAPTHOH TePMHUICCKOH 00padoTku cramu POMS, ko-
TOPBIH MPOBOANTCH B COOTBCTCTBHH C TPCOOBAHHUAMH
I'OCT 19265-73 (3akanka ¥ ABYKPATHBIH OTIYCK IIPH
560 °C mo 1 gacy), He MOYKET YIOBICTBOPATH PA3IHIHBIM
Tpe60BaHI/I}IM, IPEaBABILIEMBIM K PA3HBIM BHOAM HHCT-
PYMEHTA.

[NockombKy 3Ta CTAIh MOABEPTACTC MHOTOKPATHOMY
OTITYCKY, HCCIICOBAHMS OBLIN HAYATHI C M3YUCHHUS H3Me-

HCHHUH €¢ CBOMCTB MPH PA3JIHYHBIX TEMIIEPATYpaxX H BbI-
JEPKKAX 1nepso2o OTIMYCKA, A 3aTeM OLCHHBATIOCH BIIHA-
HHUE APAMETPOB 1€p6020 OTIMYCKA HA MEXAHUYECKHE CBOH-
CTBA MOCIIE 6/10p020 OTIYCKA. DTO MO3BOIHIO IPEIO-
SKUTh MPUHIAIT BEIOOPA PEKUMOB IIEPBOTO OTITYCKA CTAIH
P6MS5 ¢ yueTtoM TpeOyeMOoro KOMIDIEKCA SKCILTyaTalHoH-
HBIX CBOICTB.

Marepuajibl 1 METOAMKA NPOBEACHUST MCCJICA0BAHUIT

Br10op Marepnana MCCICAOBAHUS OOBICHICTCS TEM,
1yT0 cTams POMS Hanbomee IupoKko MPUMCHACTCS B KJIac-
ce OBICTPOPEKYIIMX CTaNeH. XUMHICCKUI COCTAaB CTAIH
coorsercTtBoBan [ OCT 19265-73.

3akanky 00pa3noB guaMerpoM 10 MM MPOBOAMIH OT
1220 £ 5 °C B macne. Temmepatypy mepBOTO OTIYCKA Ba-
psuposamnu or 350 °C mo 700 °C, a BpeMs H30TCpMHICC-
KOH BBIICPIKKH MPH KAXKIOH TEMIIEPATYPE — OT HECKOJb-
KHX CEKYHJ 10 8§ 4acoB. [ [poaomKuTEIbHOCTE HATPEBA 0
33JAHHON TEMIICPATYPHI C YUECTOM €€ BBHIPABHHBAHI 10
CCUCHUIO OTPEACILIIN ITPH MOMOIIH ABYX TEPMOIIAP, OXHY
M3 KOTOPBIX IIPUBAPHUBATIHU K IIOBEPXHOCTH, 4 BTOPYIO pas-
MEIIany B OeHTpe obpasma. Temmeparypy u BpeMs Bbl-
JICP’KKH BTOPOTO OTIYCKA HE M3MEHSUTH. OHH COOTBETCTBO-
BaJIM CTAaHZAPTHOMY pexxnMy — 560 °C, oxuH yac.

[Tocne mepBoro m BTOPOTO OTIYCKA H3MEPSUIH 3HAUC-
aus tBepaocti HRC, mpesiena TeKy4eCcTH pH CKaTuu S
H TIPEAETA NPOYHOCTH NPH H3THOE G,

TeepaocTs onpenerstn Ha mpudope Poksemna (TOCT
9013-59) anmMa3HbBIM KOHYCOM 10 mIKajie C ¢ HATpy3Koi
1471 H mo 5-6 usMepeHusIM.

Tpenen TeKyHeCTH MPH CHKATHH G°), OUCHUBAIH CO-
rmacao [OCT 25.503-97 Ha UHIHHAPHYUCCKUX 00pa3uax
tuna I no mectu 3amepam.

Ipenen MpOHOCTH NPH H3THOE G, H3MEPSLTH IO TIATH
3aMepaM Ha o0pasnax 6x6x 175 MM ¢ pacUeTHOH JTHHOH
60 mmM, cormacao ['OCT 14019-80, myteM pa3pymucHAS
H3ruOAOIMM MOMEHTOM ITPH HATPYKCHHHU COCPEIOTOUCH-
HOW CHITOH.

© T. A. OnpuweHko, C. C. ObaveHko, E. A. KysbmeHko, A. U. Xpuctocopos, B. O. Koctuk, 2011

34



CTPYKTYPOYTBOPEHHSA. OMIP PYUHYBAHHIO TA ®I13UKO-MEXAHIYHI BIACTUBOCT]

IMepwon pemmerku onmpenesim Ha ycranoske JJPOH-3
B m3nyucHnH Cr. MI3Mepenns mpoBomwH mo TuHud (211)
s o- assl u (220) st v- azeL

[TpoBoamnHCh TAKKE CPABHUTEIIBHBIC IPON3BOICTBCH-
HBIC UCTIBITAHMS OTBITHBIX MAPTHH PA3THIHBIX PEXKYIIHX
W IITAMIIOBBIX HHCTPYMEHTOB, TEPMOOOPAOOTAHHBIX IIO
Pa3HBIM PEKHIMaM.

O0cy:kneHne pe3yabTaToB HCCIIEI0BAHIS

Teepmocts ctanu P6MS nocne 3akaiku B MAcie Co-
orBeTcTBOBANA 64645 HRC.

Ha pucynke 1 xpuBoil 1 mpeacTaBicHO H3MEHEHHE
TBEPAOCTH 3aKaJcHHOU cTtamu P6MS B mpouecce nepso-
10 ormycka npu 560 °C B 3aBHCHMOCTH OT BPCMCHH BBI-
Jepxkd. Ha 3T0M KpHBOM MOKHO BBLICITUTH TPH Xapak-
TepHbIX craauu. Ha cragmu I mpoucxonut nepsuunoe pa-
3ynpouyneHue, KOTAA TBEPAOCTh MO CPABHECHHUIO CO
3HAYCHUAMHE 11 3aKancHHok ctamm (64—64,5 HRC) cuu-
skaerca 10 62,5 HRC u B TCUCHHC ONPCICIICHHOTO BPEME-
HU coxpansercs nocrosHuor. Ha craxum I1 Habmonaercs
ynpouneHue, © TBEPAOCTb JOCTHIAeT MAKCHMAIBHBIX 3HA-
yeHnit 66 HRC. Cramus 111 cOOTBETCTBYET gmopuyHomy
PpasynpouHenuio, TIPH KOTOPOM (DHKCHPYETCS CHIDKCHHC
tBepmoctH 10 64 HRC.
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Puc. 1. Usmenenue teppoctu cranu POMS B 3aBUcHMOCTH
OT BPEMEHH BBIJISPXKKH B TIpoliecce MepBOro OTIIycKa MpH
560 °C (xpuBas 1) u nocie BToporo oTnycka (KpuBas 2) npu
560 °C B teuenue 1 uaca. Ha ocu opauHat oTMmeueHa TBep-
JIOCTh 3aKajeHHON ctamu (*)

I, I, I — cTaguu nepBoro OTNycKa)

AHaTOrM4HBIN XapakTep H3MEHEHHS TBEPIOCTH HaOFO-
JIACTCA MPH BCEX HCCIICAOBAHHBIX TEMIICPATYPAX IEPBOTO
ormycka. OHAKO, YEM HIDKE TEMIIEPaTypa NepBoro OTIIyC-
Ka, TeM MPOJOJDKATEIIBHEE CTaaus | 1 TeM 3ameTHee CHH-
SKCHHE TBEPIOCTH HA CTAWH IEPBHYIHOTO PA3YIPOHEHIS.
Tak, mmurenpHOCTH cTamuu | mpu Temmeparype 560 °C
cocragisier nopsaka 30 ¢; mpu 500 °C — no 5 muH (TBEp-
JocTh cHmkaerca 10 61,5 HRC); mpu 400-350 °C moctu-
raer 1 14 u 6omee (TBepmocTs cHmkaercs A0 59 HRC).

W3 npuBencHHBIX HA pHC. 1 JAHHBIX CTACAYET, YTO CTAH-
JAPTHBIH pe;KUM TiepBoro ormycka (560 °C, 1 yac) mpen-
MOJAraeT €ro 3aBEPIICHUE HA CTAAHH 2, 711 KOTOPOH Xa-
pakTepHa caMad BbICOKas TBeprocTh 66 HRC.

Ha pucynke 1 xpuBoil 2 MpEeaCTABICHO U3MCHCHHE
TBEpAOCTH ctaau P6MS5 mocie BTOPOro OTIyCKa MpH
560 °C B Teucnue 1 yaca. Kak BUAHO, MAKCHMAJILHBIC 3HA-
yeHuA TBepaoctH (66,5 HRC) mony4aroTcs He mocie oa-
HOYACOBOH BBIACPYKKH B XOZC IEPBOTO OTIYCKA, KAK 3TO
tpedyer [OCT 19265-73, a mocne npepsIBaHUS IIEPBOTO
oTIycka Ha craaud I. Eciu mepBslif OTIyCK MPOBOAMTH
o cravgapraoMy pexmmy (560 °C, 1 1), TBepAOCTH CTa-
JIH TIOCITC BTOPOTO OTIYCKA He mpessmmacT 65,5 HRC. Xa-
paxTep M3MEHEHH TBEPAOCTH MOCIIE BTOPOTO OTIIYCKA HE
MEHSETCS U BCEX HUCCIICIOBAHHBIX TEMIICPATYP MEPBO-
TO OTIYCKA, HO CHIDKCHHE TEMIICPATyPhI IEPBOTO OTITyC-
Ka 10 450-500 °C 1omOTHUTEIHHO HOBBIIIACT TBEPAOCTH
mocye Broporo ormycka A0 67 HRC. Crnemyer oTMETHTS,
YTO BO3MO)KHOCTH CHIDKCHHS TEMITCPATYPhI MEPBOTO OT-
MyCKA MMEET BAXKHOC TPAKTHUICCKOE 3HAYCHHE, TAK KaK
TO3BOIIIET JOOUTHCA OOJNee PaBHOMEPHOTO IIPOTPEBa U
BBIPABHUBAHUS TEMIIEPATYPHI MO CEUCHUIO MACCHBHBIX
3aTOTOBOK U CATKU H3ACIHN.

Ha puc. 2 nmpuBeAcHO H3MEHEHHE TBEPAOCTH, MPEAc-
J1a TEKYYECTH MPH CKATHHU | IIPEIEIA MPOYHOCTH IIPH U3~
THOC TOCIC MICPBOTO OTIYCKA mpH TeMmeparype 560 °C,
MPEPBAHHOTO HA PA3HBIX CTagWAX (KpuBBIC 1), U mocme
BTOPOTO OTIYCKA MO CTAHAAPTHOMY peskmMy — 560 °C, 1
yac (kpusble 2). Kak u c1e10BaI0 0:KUAATh, 660)2 H3MCHSA-
€TCs aHAJOTHYHO TBEPIOCTH M €T0 MAKCHMAJbHBIC 3HA-
YCHUSI IOCJIC OKOHYATEIFHOTO OTIYCKA JOCTUTAFOTCS TIPH
NPEPHIBAHMHE TIEPBOTO OTIYCKA Ha cTamuu [ [t & Ha-
Omrongaercs 00paTHast 3aBHCHMOCTD — MPECI IPOUHOCTH
IpH U3rH0E MPHOOPETAET MAKCUMAIILHOC 3HAUCHHUE TIOC-
JIe IpEPBIBAHUS NIEPBOIO OTMYCKA Ha craauu I11.

OOHapy>KeHHbIC 3aKOHOMEPHOCTH TTO3BOILIFOT YIIPAB-
JITh KOMIUIEKCOM MEXaHHYCCKUX CBOMCTB B OBICTpOpE-
sKymiesa ctanu POMS, MeHsM mapaMeTpsl IEPBOTO OTIYC-
Ka. JJIs1 JOCTIDKEHHSI MAKCHMAIIBHOTO 3HAYCHHS TBEPIO-
CTH M TpEeia TEKy4eCTH MPH CXKATHU JIHTSIHLHOCTD
TIEPBOTO OTIIYCKA CJICAYET OTPAHWIMBATEH IEPBOH CTaIH-
eH, a A JOCTIHKEHUSI MAKCUMAJIBHBIX 3HAUCHUH TIpeie-
JIa MPOYHOCTH Tpu mu3rude — craauei 111 U B ToM, u B
JPYTOM CIy4ae IapaMeTPhl PEKOMEHIYEMBIX PEKHMOB
OTITyCKOB HE COOTBETCTBYIOT CTAHIAPTHOMY.

JULt M3yYCHHA CTPYKTYPHBIX H3MCHCHHUH, MPOUCXOAA-
IIYX B 3aKAJICHHOH CTAIH IIPH OTIyCKE, OBLTH MPOBEICHbI
PESHTTCHOBCKHE H JJIEKTPOHHO-MUKPOCKOTIHUECKHE HCCIIe-
JIOBAHUSL.

CpaBHUTCTIHHBIH HICKTPOHHO-MHKPOCKOITHICCKHI aHA-
JM3 CTalM, OTIYHICHHOH IO CTAHAAPTHOMY PEKUMY (IIBY-
KpaTHbIA ormyck B Tedenue 1 wyaca mpu 560 °C) m mocne
JBYKPAaTHOTO OTIYCKA C IPEPhIBAHMEM IICPBOTO HA cTaanw |
(B mampHCHIIICM OYICM HABBIBATH CTO «HOBBIMY), TIOKA3AJ
caenyromee (puc. 3). M B mepBoM, M BO BTOPOM CIy4yac B
CTPYKTYPE HAOIFOIArOTCSI KPYIHBIC ¥ METKUE Kapousl. [1pu
3TOM pa3Mep KPYIHBIX KaPOMIOB MPAKTHUCCKH OWHAKOB, a
MEJIKHE KapOuabpl BO BIOPOM CIy4ac IO Pa3Mepy 3aMETHO
OJHOPOIHEE M JUCHIEPCHEE (CPSOHMI pa3Mep MENKUX Kap-
OunoB ymeHbpImIc ¢ 75 HM 10 40 HM), oOIIee uX KOIuHe-
CTBO YBEIIMIUIIOCH, PACIIOJIOKCHBI OHH B MATPHIIC IUIOTHEE.
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Ha pucyHke 4 mpeacTaBIcHO H3MEHEHHE MapaMerpa
PEMETRH (d,,,) MAPTEHCHTA MOCTIE CTAHAAPTHOTO M HOBO-
r0o pe:kuUMOB OoTIyCKa. Kak BUAHO M3 MPUBEICHHBIX JaH-
HBIX, IO MEPE PAa3BUTHA MPOLECCOB OTIYCKA B XOAE CTAH-
JAPTHOTO PEKHMA 3HAYEHHUE o, YMEHBIIAETCA (KPUBAS
1). Ilpu mpoBeACHHHU OTIYCKA MO HOBOMY PEKHMY IIEp-
BBII HATPEB, 3aBEPIICHHBIN HA CTaguM I, Tarke yMEHb-
IIAET MEKIUIOCKOCTHOE PACCTOSHIE, OTHAKO MOCTICAYFOLIHI
OTIYCK HE H3MEHAET 3HAYECHHA d, | (KpUBas 2), ¥ OHO 0CTa-
€TCA CYIECTBEHHO OONBINE BEMMMMHEI o, | IOCTIE CTAHIAPT-
HOTO PSXHMMA. JTO CBHACTEIBCTBYET O TOM, UTO JICTHPO-
BAHHOCTB Ol- PACTBOPA HOCJIE HOBOTO PEKMMa OTIYCKA

ocraercs domee BBICOKOHM, UEM TIOCTIC CTAaHAAPTHOTO.
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1 — nepBeIit otniyek npu 560 °C;
2 — gropoit otnyck npu 560 °C, 1 4
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Puc. 3. Ctpykrypa ctanu P6MS nocne cranpaptaoro (a) u
HOBOTO (6) peXKUMOB TepMuueckol obpabotku; x 40000
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Puc. 4. VsMenenue MEXKIITOCKOCTHOTO PACCTOAHUSA dyyq IS
crangapTHoro (1) 1 HoBoroO (2) pexXUMOB OTIyCKa

VBEmMUCHUE CTENICHH JICTHPOBAHHOCTH METAJITHICC-
KO MAaTPHIIBI M HAIMYUE OOIBINOTO KOIMYECTBA METKHUX
W PABHOMEPHO PACIIPEICICHHBIX KapOUIOB JOILKHBI IIPH-
BECTH K MOBBIIICHUIO TEIUIOCTOMKOCTH CTaiH [3], 4TO u
HAOTFOOAH HA TpakTHKS. TBepIocTh cramm P6MS5 mocme
Harpesa 10 600 °C B TeucHue 4 1acoB ObLIA BHIIC HA 1—
1,5 HRC mocze oTmycka 1o HOBOMY PEKHMY.

VBenmicHIE TBEPAOCTH IIPH MIEPBOM OTITYCKE ITO CTaH-
JaptHoMy pekmMy (craams 11) oOBACHACTCA AUCHICPCH-
OHHBIM TBEPACHHEM M PACTaZOM OCTATOYHOTO AyCTCHH-
Ta. IIpu 3TOM MPOTEKAFOT CIEAYIOMIHE MPOIECCHI Kapou-
JI000pa30BaHK: BBIICJICHAC METACTAOMIIBHBIX £- KAPOHIOB
Fe,C ¢ rexcaroHanbHOM PEIMIETKOH, KOTEPEHTHO CBA3aH-
HBIX ¢ MATpHLEH |3, 4], 00pa3oBaHue CTAOMIEHBIX KAPOH-
nos Fe C, ux xoarysmus M HOCIenyromee GopMuposa-
HUC W KOAryJanud JICTHPOBAHHBIX I(ap6I/IZ[0B OTITyCKa.
LemenTHT MO0 00pa3yeTCs MyTEM NEPECTPOHKH PEeIeT-
KU €- KapOmna, b0 BBIJCIACTCS U3 TBEPAOTO PACTBO-
pa, UTO CONMPOBOKIACTCS PACTBOPCHHUEM YACTHUIl PAHES
00pa30BaBIIETOCS U MEHEE CTAOMIBHOTO e- KapOuaa.
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BrIIFOUCHIS IEMEHTUTA O HAYAJIA BBIICICHHS CIICIAATb-
HBIX KapOWIOB YCIICBAIOT KOATYIHPOBATh, YTO IMTPHBOIUT
K YMCHBIICHHIO HX KOIM4eCcTBA B Marpuue. Hambomee
BEPOSITHBIM MEXaHI3MOM 00PA30BAHMS CIICIIHABHBIX Kap-
OHIOB B OBICTPOPCIKYIIHX CTAJIAX CUMTACTCH MCXAHH3M
«in situy» [3], TO eCcTh CICHHATBHBIC KAPOHIBI BRIACTIIIOT-
CS Ha TOTOBBIX ICHTPAX KPUCTAIHM3ANMNH (JACTHIAX IIe-
MEHTHUTA), IOBTOPSIS PACIPEACTICHIE HX B MATPHIIC.

[NepBuiHOE MaACHAUE TBEPAOCTH 3aKAICHHOM CTAH HA
TIEPBOI CTAWH OTIYCKA CBI3aHO C OOCTHCHHEM METall-
JIIECKOI MaTPHIIBI YTICPOAOM B XO/C BBIICIICHHS £- Kap-
6maos. Ecim mpepsarth OTIYCK HA CTaauu | 1 mpom3BecTH
OXIIA’KACHHE 10 KOMHATHOH TeMIepaTypsl, Oyaer 3aduk-
CHpOBAaHA CTPYKTYpa ¢ OONBIIMM YHCIOM MENBIAHImX
€- KapOouaoB. Bo BpeMs BTOPOTO OTIYCKA IEMEHTHT, a 3a-
TEM U CIICIHAIBHBIC KapOUIbI OyAyT BBIACISTHCS Ha MHO-
TOUMCIICHHBIX JUCTIICPCHBIX £- KapOnaax, uTo MPUBEACT K
TIOJTYYCHHIO CTPYKTYPHI C OONIEe BBICOKOH ILTOTHOCTBIO
pacrpeneicHus BBICOKOAMCIIEPCHBIX KApOWA0B B MaTpH-
e. T0 WLTIOCTPHPYST MEKPOCTPYKTYpa (pHC. 3).

Uem mombIme JUMUTCS MEPBBIM OTIYCK, TEM OOJIbIICe
pPa3BUTHE YCIEBAIOT HMOJYYUTH IPOLECCHI KOATYILIHA
LEMEHTHTA U TEM KpYyITHEE OyAyT CIieHHAIbHbIC KapOHIb
TOCJIE BTOPOTO OTIIYCKA.

Koarymsimust kapOuaos CONMpPOBOKIACTCSI MAJCHUEM
TBEPAOCTH. DTHM OOBACHACTCSH CHH)KCHHUC TBCPAOCTH HA
CTaIUH BTOPUYHOTO PA3yNMpPOYHEHHUS IPH IIEPBOM OTITyC-
K€ HJIH TOCJIE BTOPOTO OTIIYCKA.

Bornee BBICOKYIO CTETICHB JIETHPOBAHHOCTH TBEPAOTO
pacTBOpa MoCIe HOBOTO PEKUMA OTIYCKA MOPKHO OOBsIC-
HuUTh ¢ mo3umuu pador A. X. Korrpemna, pa3BHTHIX
C. T. KoHOOECEBCKIM, COTTIACHO KOTOPBIM BBIJCIICHHC BbI-
COKOZIMCTICPCHBIX KAPOMTHBIX YACTHII CABUTACT PABHOBEC-
HOE COCTOSIHHE TBEPJOTO PacTBOpPAa B CTOPOHY YBEIHYC-
HUS JICTHPOBAHHOCTH MAPTCHCHTA.

OHLITHO-H[)OM])IHI.]'ICHHLIC HCHBITAHUSA

[TpoBencHHbBIC HCCIEIOBAHIS O3BOIIIIH CIEIATh BAXK-
HBIC BEIBOJHI:

- ©CJIM MaTepHa HHCTPYMEHTA JOJDKCH HMETh BBICO-
KHC 3HAYCHHS TBEPIOCTH M IIPEICTIA TEKYHECTH MPH CHKa-
THH ¥ TETUIOCTOMKOCTH, TICPBHIH OTIIYCK 3aKaJICHHOH ObIc-
TPOPSIKYLICH CTATH HEOOXOOMMO TIPSPHIBATE HA CTAIMH [;

- €CJIH OT MaTepHaja HHCTPYMCHTA TpeOyeTcs BBICO-
KOC COMPOTUBIICHHUE H3THOAFOIMM HATPY3KAM, TO IICPBBIi
OTIYCK CJIEAYET 3aBepuarh Ha craguu 11

DTOT NMPUHOMI BHIOOPA TEMIIEPATYPHO-BPEMEHHBIX
MAPAMETPOB OTIMYCKA OBLT MPUMEHEH K TEPMHYECKOH 00-
PpaboTKe PeKYLIETO H INTAMIIOBOTO HHCTPYMEHTA UL IIPO-
BCACHIA OIBITHO-ITPOMBIINIICHHBIX HCITBITAHHH. HpI/I Huc-
TIBITAHAH PA3TAYHOTO PEXKYIIETO HHCTPYMEHTA (3CHKEPOB,
CBEpJI, Pa3BEPTOK, OTPE3HBIX HOXKCIT) B KauecTse obpada-
THIBAEMOTO MaTepHaa Oparm Maxo- U CPeIHEYTICPOIIC-
ThIc cTamm 45, 15X, 40X, 34XM, 36XT'CA, a TakKe He-
pxaseromue cramu 12X18HIT u X17H5M3.

YOpouHArOmAs TCPMHUUCCKAS 00padOTKA IO HOBOMY
PSKHMY C 3aBEPLICHHEM MEPBOTO OTIYCKA HA cTaadu |

MOKA3a71a TIOBBIICHAE CTOMKOCTH HCCIIEIYEMOTO HHCTPY-
MCHTA KaK MHHHMYM B 2-3 pa3a. OcoOCHHO 3aMETHBIH
3(deKT OBUT ONYUCH PH PE3AHUH TPYAHO 00padaTsiBa-
CMBIX HeprkaBerommx crajch. Tak, mpu 00paboTKe mImo-
HOuHBbIME (hpe3amu cramm 12XI8HIT He Tombko BO3pOC-
J1a BABOEC WX CTOMKOCTH, HO Ml 3aMETHO YIIYYIIHIOCH Kave-
CTBO 00padaTsIBacMON MOBEPXHOCTH.

brima Taxke HCCICAOBAHA CTOMKOCTH IYAHCOHOB M3
cranu P6MS5 mpu AByXIIEPEXOAHOM MPOLIECCE XOJOAHOTO
BBIJABIMBAHU TOPMO3HOH BTYIKH Beocuiena. Ha mep-
BOM TIEPEXO/IC IyaHCOHBI PA3PYIIAOTCS OT H3THOAFOIIHNX
HArpy30K, a Ha BTOPOM BBIXOZAT U3 CTPOA H3-3a HHAKIH-
YECKHUX CKHMAOIIC-PACTATHBAIOINX HampsoxeHud. Co-
I71aCHO pa3padOTaHHOMY MPUHIUITY BEIOOPA TEMIIEparyp-
HO-BPEMCHHBIX ITAPAMETPOB MIEPBOTO OTIYCKA, AJISI MyaH-
COHOB TIEPBOTO IEPEX0Ja MEPBHIA OTIYCK HEOOXOAMMO
3asepmiath Ha craaud 111, a Amg myaHCOHOB BTOPOTO Iie-
pexoma — Ha craguu 1. /{1 mpoBEpKH 3THX MOJIOKEHUI
TIYaHCOHBI, 00PAOOTAHHBIC MO YKA3AHHBIM PSKHMAM, OBLTH
TOABCPTHYTHI HCHBITAHUAM B ITPOMBIINIICHHBIX YCJIOBHAX.
CroMKOCTh MIyaHCOHOB OLICHUBAJIA IO KOJIM'ICCTBY BbIAAB-
JICHHBIX /:[eTanefI A0 UX BBIX0OAA U3 CTPOA. PGSYJ'II)T.':ITBI Huc-
TIBITAHUH MOKA3QJIH, YTO CTOMKOCTh IYaHCOHOB Ha TIEp-
BOM Iiepexozne Bo3zpocia B 1,6 pa3a, a Ha BTOpoM — B 2 pasa.

Taxum 00pa3oM, H3MEHEHHE PE;KUMA IIEPBOTO OTITyC-
Ka MO3BOIIHIIIO 3HAYUTEIHHO MOBBICHTH CTOMKOCTB KaK pe-
JKYIICTO, TAK H IITAMIIOBOTO HHCTPYMCHTA, H3TOTOBJICH-
HOTo U3 ctam P6M5. ECTeCTBEHHO MPEANONI0KUTD, YTO
pa3paboTaHHbIH MOAX0A K BEIOOPY IAPAMETPOB OTIYCKA
MOKHO HPHUMCHATh KO BCEMY KJACCy OBICTPOPEKYIIHX
CTaJsieH BHICOKOH TBEPAOCTH C KAPOUIHBIM YIIPOUHCHHEM,
KOPPEKTHPYS TEMIIEPATYPyY W MPONODKHTEIBLHOCTD TIep-
BOTO OTIIYCKA C Y4ETOM XMMHYECKOTO COCTaBA.

BLiBoanI

1. YcraHOBNEHO, YTO MPH (PUKCHPOBAHHOM PEKHUME
3aKAJIKH ITTABHBIMH (DAKTOpaMH, OTPEACILIFOIMMHI CBOH-
cTBa ctanu P6MS5 nocrne BTOporo OTmycKa, ABIA0TCA TEM-
TIepaTypHO-BPEMEHHBIC TIAPAMETPhI IIEPBOTO OTITYCKA.

2. IpeamoxeH MPHHIMIT BEIOOPA TEMIICPaTyPHO-BpC-
MCHHBIX TAPAMETPOB MEPBOTO OTIYCKA B 3aBUCHMOCTH OT
ycIoBuH paboTHI HHCTPYMEHTA. JIJIs1 HHCTPYMEHTA, KOTO-
PBIit TOJDKEH UMETh BBHICOKHE 3HAYCHUS TBEPAOCTH, TIPE-
Jie7a TEKYUECTH MPH CKATHH U TEIIOCTOMKOCTH, MEPBbIt
OTIYCK 3aKAJICHHOH OBICTPOPCSKYIICH CTATH HCOOXOIHMO
MPEPBIBATh HA CTaaud 1. J14 HHCTpyMEHTA, OT KOTOPOTO
TpeOyeTCs BBICOKOC COMPOTHBIICHIC H3THOAFOIIM HATPY3-
KaM, IEPBBIA OTIYCK CISAYET 3aBepmarh Ha craguu 111
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Onpimenxo T. A., Isauenro C. C., Ky3emenko 0.0., Xpucropopor A. L., Koctik B.O.

Poss mapameTpiB nepmoro Biamycky y miaABumenHi crifikocti incrpymenry 3i crani P6MS

Jlocnioncenuti 6nnig memMnepamypHo-4aco8ux napamMempis nepuio2o iOnycKy Ha cmpyKkmypy ma 81acmueocnii
3a2apmoganol weuoKopisanvHoi cmani POMS nicia opyzoeo gionycky. 3anponoHoganuii npunyun euéopy
memnepamypu i 4acy sUmpuMKy npy NePuLomMy 8ionycKy 3anelcHo gio yM0g pobomu iHCmpyMeHnty.

Knrouosi cnosa: wisuokopizaneHa cmanv, Cmitikicms pisaibHo20 Ma WMAMNO8020 iHCMPYMeHmY, 8iONYVcK,
memnepamypHo-4acogi napamempu, yMogu eKCniyamayii incmpymeHmy.

Oprishchenko T., Dyachenko S., Kuzmenko O., Christoforov A., Kostik V. Role of the first tempering
parameters in the increase of tool resistance from the high-speed steel P6MS

The influence of the first tempering time-temperature parameters on the structure and properties of the condi-
tioning high-speed steel P6M5 after second tempering was investigated. The principle of choosing the first tem-
pering temperature and holding time depending on the tool operating conditions is proposed.

Key words: high-speed steel, cutting and stamping tool resistance, tempering, time-temperature parameters, tool
operating conditions.
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