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PE®EPAT

Junmomuas padota: 49 c., 29 puc., 9 tabu., 20 ucrt., 1 mpu.

BbhICTPOPEXYIIAA CTAJIb P18, OBJIYUEHHUE JSJIEKTPOHAMMU,
CTPYKTYPHO-®A30OBBLIE MU3MEHEHUA, PACTPOBAA JSJIEKTPOHHAA
MUKPOCKOIIMA, PEHTTEHOCIIEKTPAJIbHBIN MUKPOAHAIJIN3,
ATOMHO-CUJIOBASI ~ MHKPOCKOIIMS, PEHTTEHOCTPYKTYPHBIN
AHAJIN3, MUKPOTBEPJOCTD

OOBEKTOM HCCIIeIOBaHUS SBJSUTHCH 00pa3ibl ObicTpopexymei cranu P18
00JTydeHHBIE 3JIEKTPOHAMMU.

Ilens pabOThI: U3YYUTH CTPYKTYPHO-(Da30BbIE U3MEHEHHS OBICTPOPEKYIICH
ctanu P18 nocne obnyyenus snekrponamu (100 uMmysnbCcoB).

MeTtonbl  WCCIIEIOBAaHWSA:  pacTpoBas  DJIGKTPOHHAS  MHUKPOCKOIIHS,
PEHTTCHOCTIEKTPATIbHBIA ~ MHKPOAHAJU3, aTOMHO-CWJIOBAasl ~ MHKPOCKOTIHS,
PEHTTCHOCTPYKTYPHBIA aHAIN3, MUKPOTBEPIOCTb.

OOHapykeHO, 4TO TMOocie OOJydeHUs] DBJICKTPOHAMHU, Ha MOBEPXHOCTHU
obicTpopexyieid cranu P18 oOpa3oBanachk oOkalduHa, 4YTO MOATBEPXKAACTCS
HEPAaBHOMEPHBIM  paclpelefiecHue XUMHUYECKUX DJIEMEHTOB B  pe3yJjbTare
PEHTIEHOCTIEKTPAIbHOrO MHUKpoaHanu3a. da3oBblil cocTaB 00pa3loB /10 U MOCIe
o0NydeHusl MPaKTUUYEeCKU HE MU3MEHWICS, Y 000uX 00pas3IloB MPEeUMYIIEeCTBEHHAsS
opueHTupoBka 3epeH (2 2 0). HabGmromaercs pactBoperue ¢da3zpr MqC B
obnmydeHHoM oOpasiie. Mukpotrsepnocts HV o6iaydenHoro obpasna yBeauyuiach
Ha 15% no cpaBHEHUIO ¢ HCXOAHBIM, 11 KoToporo HV = 1,98 I'la.

[Tommy4yeHHBIC PE3yABTATHI MOTYT OBITH UCIIOJIB30BAHBI JIJIST aHATTN3a METOIUK

M0 YAYYIIEHUIO ObICTpopexyIeit ctanu P18.



PODEPAT

Jeimmomuas npana: 49 C., 29 man., 9 tabin., 20 kpbid., 1 mpbiM.

XYTKAPD3HASl CTAJIb P18, AIIPAMSIHEHHE DJIEKTPOHAMI,
CTPYKTYPHA-®A3ABBISI  3MEHBI, PACTPABASI DJIEKTPOHHAS
MIKPACKATIIS,, POHTTEHACIHEKTPAJIbHbI MUKPAAHAIJII3, ATAMHA-
CUIABASI  MIKPACKAIMNIS,  POHTTEHACTPYKTYPHBI  AHAJII3,
MIKPATBEPJIACLIb.

AO'exktaM pacnenaBaHHS 3'SYIsUTics  Y30pbl  XyTKapa3Hait ctami P18
arpaMEHEHbIS SJIEKTPOHAMI.

MbTa npansl: JacieaaBalb CTPYKTypHa-(a3aBbls 3MEHbI XyTKapa3Hail cTail
P18 nacns anpamsinenus snexkrponami (100 immynbcay).

Mertanpl nacinefaBaHHS: pacTpaBas MIKpacKaiis, pIHTIE€HACHEKTPalbHBI
MiKpaaHaii3, aTaMHa-cilaBas MiKpacKamis, PpIHTTCHACTPYKTYpHbI  aHai3,
MIKPOTBEPAACIIb.

Boigynena, mTOo macias anpaMsiHEHHsI JJIGKTPOHaMi, Ha MaBepxHI
XyTKapa3Hail crami P18  yTBappuiacs  akamaHel, IITO  NaUBsSp/pKaerua
HEpayHaMEpHbIM  pa3MEpKaBaHHEM  XIMIYHBIX  JJIEMEHTay Yy  BBIHIKY
pPHTreHacneKkTpajiibHara Mikpaananizy. ®dazaBbl cKJlaj y3opay JAa 1 macis
anpaMeHbBaHHA amajdb HeE 3MsHIycs, y a0oAByX Yy3o0pay MepaBakHas
apsleHiipoyka 3epHs (2 2 0). Hazipaera pactBapsnne gaszsl MgC ¥ anpamMeHeHbIM
V30py. Mikpausépaaciib amnpamMeHeHara y3opy mnaBsuiubuiacs Ha 15% y
napayHaHHI 3 3bIXOAHBIM, Juis sikora HV = 1,98 I'na.

ATpBIMaHbIsl BBIHIKI MOTYIIb OBIllb BBIKAPBICTAHBI VISl aHANII3y METOABIK Ia

NaJSIIIIPHHIO XyTKapa3Hai crani P18.



ABSTRACT
Thesis: 49 pp., 29 pics, 9 tables, 20 sources, 1 app.

R18 HIGH SPEED STEAL, ELECTRON IRRADIATION, STRUCTURAL
PHASE CHANGES, SCANNING ELECTRON MICROSCOPY, X-RAY
SPECTRAL  MICROSCOPY, X-RAY STRUCTURAL  ANALISYS,
MICROHARDNESS

The object of the study: samples of high-speed steel P18 irradiated with
electrons.

Purpose of the work: to study the structural-phase changes of the high-speed
steel P18 after electron irradiation (100 pulses).

Research methods: scanning electron microscopy, X-ray spectral
microanalysis, atomic force microscopy, X-ray diffraction analysis, microhardness.

Was found that, after electron irradiation, dross formed on the surface of
high-speed steel P18, which is confirmed by the uneven distribution of chemical
elements as a result of X-ray spectral microanalysis. The phase composition of the
samples before and after irradiation remained virtually unchanged; both samples
had a predominant grain orientation (2 2 0). The dissolution of the M¢C phase in
the irradiated sample is observed. The microhardness HV of the irradiated sample
increased by 15% compared to the initial one, for which HV = 1.98 GPa.

The results obtained can be used to analyze methods for improving high-

speed steel P18.



