HU3BECTHI

TOMCKOI'O OPJEHA TPYJOBOI'O KPACHOTO 3HAMEHWU IMOJIUTEXHHUYECKOTO
HMHCTUTYTA nmemn C. M. KHPOBA

Tom 157 1970 r.

O PE)XMME KPATKOBPEMEHHbIX OTHYCKOB BbICTPOPEXY-
IIEN CTAJIH

H. T. THXOHOB

(Ilpeacrasiera HayYHBIM CEMHHAPOM KadeAp MeTaJoBefeHHs, TeXHOJOTHH MeTraJaoB
H CBapoYHOrO IPOH3BOJACTBA)

[lpy noBHILIEHHH TeMIepaTyphl TPEXKPATHOrO OTIyCKa 3aKajieHHoil
GblcTpOpexylell CTalH IMPOJOJNAKHTEILHOCTh BbIIEPIKEK MOIKHA YyMEHb-
HIaThCsl B COOTBETCTBHH C YpaBHEHHEM
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T, = 1,72.10-18. U, (1

rie T — temneparypa ornycka B °K [1]. B pesyabrate B 3axanennod
cranu Gymer NOCTHraTbcs Ta »Ke CTeNeHL pachaja OCTaTOYHOro aycTeHH-
T2, UTO W TOcjae o0wluHOro ormycka npu 560°C ¢ BeimepxKamu no 60 mun.
ITosToMy Takne KpaTKOBpeMeHHble OTOYCKM ObJIH HA3BAHEL SKBHBAJEHT-
HBHIMH CTQHAAPTHOMY.

[IpuBenennass 3aBUCHMOCTh (1) MeXAy NpPOLOJdKHTENBLHOCTBIO Bbi-
JepxKeK W TeMIepaTypoll OTmycka Oblna HalACHA SKCHEePHMEHTAJIbHO AJS
crann P18, sakanennoii or 1280°C, u TpexKpaTHBIX OTIYCKOB C TeMmepa-
Typamun B npepenax or 560 go 620°C. ITpakTHueCKH MHTEPECHO OBLIO TaK-
JKe BBISICHHTb, KaK OyleT BJHATH Ha 3Ty 3aBHCHMOCTb H3MEHEHHE TeMIle-
paTyphi 3aKaJKH M BO3MOXKHO JIH e¢ HCIOJb30BaHHE I GLICTPOPEXKYIIHX
crajeil Apyrux Mapok. nas stoil uens OblIM NMpoBeAeHbl AOHOJHUTEIbHbIE
ONbITEl ¢ OOpasuamu cramu P18, sakaneunelMu or rtemneparyp 1230 wu
1300°C, u oGpasuamu craau P9, 3akaneHHbiMu ot 1230°C. O6paaipl Tpex-
KpatHo ornyckaJauck npu 560°C ¢ Buiepxkkamu no 60 muH. u npu 580, 600
u 620°C ¢ BbIZep:KKaMHM pPasiHYHOH NPOOKHTENbHOCTH. OTHYCK BhHINOJ-
HAJCA B BaHHE C KHJAKHM aJIOMHHHEBLIM CILIaBOM, IEpEe] IOrPyKEHHEM
B KOTOpyl o0pasupl NpefiBapHTeNbHO mnogorpesanucs no 550°C B pac-
naapjeHHoM cuHIEe. OOpasmsl HMead UHJAMHAPHUYECKYI0 (OpMY ¢ AHAMET-
pom 8 mm u pauHoll 60 mm. Bpems BBLIEpKKH 5KBHBAJEHTHHIX KPaTKOBpe-
MEHHBIX OTHYCKOB T, ONpPEAeJsaIOCh HO MAaTHHTHBIM CBOifcTBaM 06pasiloB
HpH TOMOIIKH aycreHoMmepa JH(PQepeHUHa bHOTO THUNA [0 paHee NPHHSA-
Tol meroauke [1], :

I'paduk ma puc. 1, mpsiMass KOTOGPOro COOTBETCTBYeT ypaBHeHHIO (1),
[I0Ka3blBA€T, 4TO B Mpejesax TOYHOCTH OIILITOB HOJNyYEHHAs paHee 3aBH-
CHMOCTb COXDAHSIET CBOEe 3HayeHHe JJisi BCeX BBIODAHHBIX  TEMIEPaTyp
s3akaaku or 1230 po 1300°C. Ha rpacdux Oblim HaHECEHL TOJIbKO TOYKH,
OTBEYAIOINHE 3HAYECHHAM T, , ONPEJENEeHHBIM [OCJAe TPEeXKPATHOTO OTIYCKa.
CymectBeHHO, OZHAKO, YTO H 3HAUCHHS T, , NOJIYYEHHbIE TOCAE HEpPBOIo
¥ BTOPOrO OTIYCKOB, NPAaKTHYECKH AT Te e pe3yabratel. CienoBarenb-
HO, IPH H3MEHEHHH KPATHOCTH OTIYCKOB, HAIPHUMEpP 3aMeHe TPEXKPATHOrD
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OTTiyCKa ABYXKpPaTHbIM, B ypaBHeHUH (1) OyAeT H3MEHATBHCS TOJNbLKO Nped-
SKCNMOHEHIHAJABHBIA MHOXHTEb.

OnbiTE, MpoOBeeHHble cO cTajbio P9, mokasajH, YTo H B 3TOM CJY-
yae MPOJOJIXKHTEIbHOCTH BBIAEDPKEK TPeXKpPaTHBHIX 3JKBHBANEHTHBIX OTIY-
CKOB, IMOJy4eHHbBle 3KCIIePHUMEHTaJbHO H ONpeJeJNeHHble MO0 YPaBHCHHIO
(1), umeror Gauskue 3HaueHHss. ITO MO3BOJISIET PEKOMEHJOBATH yPaBHCHHUC
(1) nmns OpHEHTHPOBOUHEIX TOACYETOB IPOJOMKHTENbHOCTEH BbIICPKEK
KPaTKOBPEMEHHBIX OTIYCKOB TaKxke craau P9.

Ecnu nonycruth, yto cyHiecTByer mpsiMas 3aBHCHMOCTb MEXAY KOJH-
yecTBOM of6pasyioleiica (peppoMarHuTHOH ¢hassl M MPOLECCAMH, INPOTE-
KAOWHUMH TNpH HarpeBe 3akKaJeHHON ObiCTPOpeXylied craju BO BPEMsA €€
0TTycKa, TO ypaBHeHue (1) MOXHO NpeACTABHTb B BHAE

Q 75000
t, = C-eRT = 1,72.10-18.¢ KT mun, (2)

rae R —rasoBas nocrognHas, a Q — Tax HasbiBacMad 3IKCIEpAMEHTAJIb-
Hag sHeprua aktHBauud [2] npomecca, o6yciaOBJAMBAIOINEro pacnajg ocra-
TOYHOTO AayCTEHHTa INIPH OTHycKe ObicTpopexymleit cramu. Iloayuennoe
3HayeHne Q =75000 kas/mosp He-
CKOJNBKO GOJblle BeJIHYHHBI 3HEPTHH

aktuBanun Q = 61000 kaa/moas, on- Temnepamypa
penenennoin I1. M. IOwmkesuuem [3], amnyc;aa ¢ 56
JAJdsi  mOoJUMOP(HOr0  NpeBpalleHHA ‘52|0 ,5‘,’0 . 9 '
4 —>0 B NpoUecce OTHycKa ObICTpo- 60
pexxymet craau tuma P18 ¢ 1,569% C.
[Ip 5ToM mnpeBpalleHHe MPOTEKAIO 40
TpW  BBHILEPKKAX,  NPOJOKHTENb™ 3
HOCTb KOTOPHIX 3HAYHUTEJbHO IMpPEBOC- T
XOAMJA JJUTEABHOCTb SKBHBaJdeHT- 3 40
HEIX OTIYCKOB. 3“

[To noBoxy BO3MOXKHOCTH JOCTH- &
JKEHHSI B pe3yJbraTe KpaTKoBpeMen- T {0 4
HEIX OTINYCKOB ONTHMAJBHOTO COCTO- o /
HHSl ¥ CBOMCTB OBICTpPOpEXKYINeH cTa- « 6 .
JAM  CYWECTBYIOT  [POTHBOpEYMBBIE & /
muenus [4, 5]. [Ipoueccel, nporexawo- 14 4
M€ TPH OTIyCKe 3aKa/ieHHol OwicT- @ /
pOpexylledl CcTanH, elle He Ioj-
HOCTbIO M3YueHH. Opmako, mO-BHIA- 2
MOMY, MOXKHO CUHTaATh, UTO OCHOBHOl:i /,/g 1,15 1,20
samauell  OTIYCcKAa  OGHICTpOpexXylleH 1 (%K <« 10°
cTanau ABAsIeTCS TpeBpallleHye ocTa- T
TOYHOTO ayCTEHHTA B MapTEHCHT NpH
JOCTHXKEHHHU BBICOKOMH BTOpI/IlIHO]L/'I Puc. 1 3aBuCHMOCTb NMPOMOJIKH-
TBEPAOCTH 3a CYeT JHCIEPCHOHHOrO TEBHOCTH BUACIIU O TPeX-
TBEPIEHUSA MapTeHCHTa [4. B atom ufeﬁ cranu 01‘y Be.)'[H‘«IHHbII,) (fépa}Tl-
cjydae OTKJOHEHHE OT OIITHUMAJIbHBLIX HOfi ero a6coJIOTHOH TeMmnepary-
pe3yJabTaToB B CBA3H C 3aMeHOH pe: O —szakaaka oT L230°C,
O6BIYHOTO OTIYCKAa 3KBHBAJEHTHLIMH @ — saxaaka or 1300°C.

KpaTKOBpPeMeHHbIMH OTMyCKaMH TOMH

K€ KPaTHOCTH, OYEBH/HO CJIeyeT OXKHAATh JHIIb TOTAd, KOIa C MOBBIUICHH-
eM TeMrepaTyphl OTHycKa OyIeT 3HAYHTeNbHO H3MEHATHCA COOTHOLIeHHE
MeXKIY CKOPOCTSIMH TEUeHHs MPOLECCOB, BLISHIBAIOWIMX pacmaj OCTaTOYHOro
ayCTEHUTA U AUCIEPCHOHHOE TBepPAeHHE MapTEHCHTA. HNuaue rosopd, 6yLyT
CYILECTBEHHO OTJIHUATbCSl IKCIEPHMEHTA/bHbIC 3HEPrMH AKTHBALHHM ITHX
npoueccoB. B OfHOH W3 NOC/TeIyOUMX paboT HA3BAHHOrO BhHILIE aBTOPA
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[6] o ckopoctu pocra GaokoB a-asbl Gblaa onpefeneHa BeHYMHA 3HEpP-
IMM aKTHBALMH IpoOLecca pasyNpOyHeHHs MAapTEHCHTA 3aKasieHHOR ObiCT-
popexymeii craau P18. Jlas Temnepatyp po 620°C oma cocrasnsnaa
60000 xas/moav, a nas Temmeparyp 6oaee 650°C — 80000 kaa/mosre. bau-
30CTh 3THX BEJHYHH C BHILICIPHBENCHHBIMH 3HAYEHHSIMH 3HEPrHH aKTHBA-
IIHH DO3BOJIIET MNpeJnosaratb, YTO B pe3y/JbTaTe 3KBHBAJCHTHLIX KPaTKO-
BPCMEHHBIX OTHYCKOB Oy/eT AOCTHraTbCs HE TOJBKO OObluHAs CTENeHb
pacmajza OCTaTOYHOr0  aycTeHUTa, HO M pAaBHOLEHHAss  CTAHAAPTHOMY
OTNYCKy CTAAMsi AHCHEPCHOHHOTO TBEDAEHHS MAapTeHCHTa. JTOT BHIBOX
HOATBEPKAAETCS IKCIEPUMEHTANbHBIMY  JaHHbIMH, COTJIACHO KOTOPBIM
nocje KpaTKOBPEMEHHLIX OTIYCKOB Habmoaannch oObiuHble aas  Oblct-
popexyLieli cTaJHd TBepPAOCTb M KpacHocrofikoctb [7, 8] Pexyumme CBOH-
CTBa 1OCJA€ KPATKOBPEMCHHBIX OTTYCKOB, IO-BHAMMOMY, TaKXKe MOXKHO
CUHTATb COXpaHsIIOLIUMHMCH Ha oObluHOM yposHe [7, 8, 9, 101.

BoiBoanl

1. IlpeanoxenHoe paHee ypaBHeHHue (1) aJas oupeAeseHHa MNPOAOJ-
KHTEJIbHOCTH BHIIEPYKEK TPeXKpPaTHBIX IKBHBAJEHTHBIX KPATKOBPEMCHHbIX
OTIYCKOB 3aKajieHHo#l OwicTpopexxkyuieft craan P18 coxpausier csoe 3Haue-
HHE s WHPOKOro HMHTepBasa TteMaepaTyp sakaaku orT 1230 po 1300°C
M MoOXeT ObiTb PEKOMEHAOBAHO [AJs OPHEHTHPOBOYHLIX  PACYETOB MpH
ornmycke craad P9.

2. ConocTaB/eHHe BEJIUYHH 3KCMEPHUMEHTaJbHbIX 3HEPruHd aKTHBALHH
IPOLLeCCOB, INPOTEKAKIWUX TMPH OTIYCKe 3aKajeHHCH OLICTROPEKYILeH
cTand, NMOKa3LBaeT, YTO B pe3yJbTaTe KPaTKOBPEMEHHBbIX 3KBHBAJIEHTHBIX
OTIIYCKOB CJIEAYeT OXHUAATb JOCTHXKEHHs T€X »Ke CBOWCTB, 4TO H [oc/e
o6LIYHOrO OTIyCKa craju mpu 560°.

JIUTEPATYPA

1. I. T. Tuxounos. Has. TIIH, 1. 147, 1965.

2. K. A. Ocunos. Hexkoropsle akTHBUpPyeMBI€ NpoOLecChl B TBEPAbIX MeTalaax u
cnaasax. Msa. AH CCCP, 1962.

3.71. M. I0Dm ke B uu. K. Texuuueckoit ¢uzuxku. 1. 24, B. 4, c1p. 715, 1954

4, 10. A. Tennep. Hucrpymentranpuue craiad. Meraanyprusaar, 1961
19605' IB. Koporymenko. Usp, Bysop CCCP — Ueprast MeTanmnyprus, Ne 8, ctp. 128,
19596. M. M. Dwxesuny. Pusuka MeTaqJoB H MeTajnoBeAeHue, T. 8, B. 6, crp. 896.

7. K. AL Maaunuuna. MerannoBeieHHe H TepMuueckass obpafoTka Meraaion, No 3,
ctp. 47, 1960.

8 U. T. Tuxounos, HH C. Kuaskos, E. [T Puaumonona. M3s. By3os
CCCP — Yepnas merannyprus, Ne 10, crp. 112, 1964,

9.1 A IOnxosckui, B. I. Bynaunos, 0. H ) Kypasaes, A [1. lleseas.
Crauxku ¥ HHcTpyMeHT, Ne 12, ctp. 27, 1963.
196%0' H. C. Kuabkos, U. T. Tuxounos, E. I[I. ®uaumonosa. HUss. TIIHU, 1. 147,



