H3BECTHHA
TOMCKOI'O OPLEHA TPYZOBOTO KPACHOIO 3HAMEHH
MOJIMTEXHUYECKOI'O UHCTUTYTA umenn C. M. KHPOBA

Tom 96 1961

BOMPOCHI NPOYHOCTH NPU OBPABOTKE JIUTO#H
BbICTPOPE)XYIEY CTAJIM HA BEWHHT

10. A. EBTIOIUKHH

{Npexcrasiaeno 1oxt. TexH. nHayx npod. A, H. 'lodposnaosniv)

Bnepsbie H30T€PMHHECKOC MPEBPAILEHHE B IIPOMEXKYTOYHOH (OeHnuT-
no#t) 3oHe Ob0 nonmeueHo C. C. llreiinbepromM 8 TPHAHATHX TOAax.
HO Oosee ToJHble HCCaAea0BaHus OB nposegeHun Dbeiinom, [ B. Kvp-
xomoBeiM, A. Il. I'yaseBnim, B. 1. Caxosckum.

OgnHako, Kak oTMeuaer psjg aBtopoB, [1,2] nmo cux nop GeilHuTHOC
npeBpalleHue M3yueHO HeNLOCTATOYHO, M B JHUTEPATYpe UMEEeTCa DPAjf Npo-
THUBODEUUBHIX MAHHHX U PA3NUUHBIX MPEAJOXKEHHUH 14 OODBACHEHHH CCO-
6enHocTel 3TOrO Tpespamenns |3].

ITpoAYKTH NAHHOrO NpeBpalleHHs HE HMET OOINeNPHHATOrO Ha3Bé-
Hua. B MertannoBenueckoil auTepaType UM NPHIHMCHIBAIOTCH pa3HbIE Ha3pa-

HUA —  HT0.1bYATHIl TPOCTHT®, ,O6e€ii-

40 ‘ ope bposerium. ™ HUT*, ,NCEBAOMAPTEHCHT®, ,HITEHE-
R e G bapasho Gei
< , SN -obpa3Hoit auarpamme Oeifi-
.600 = HUTHas 006JaCcTh HAaXOJAMTCA BBHIIIE
a Y TeMIepaTyp, COOTBETCTBYIOLIMX Map-
¥ 500 GYCTELHT y
RS TEHCUTHOMY npeppainenuio {(dur. 1).
& 400]_ befinu: npeacrap/asier BHCOKOIHC-
‘,‘:‘300 T A Ik HEPCHYIO CMECh NePeChIIEHHOTO yIe-
E \\ ey ; poaoM deppHTa H ClleHaJbHHIX Kap-
2000 L Mk L — L NS GunoB. OT TpoCTHTZ OGEHHHT OTJH-
100 PIAPTENCHT. i yaercs Hanbosbie#l pa3Me/bYeHHO-
cThio Pas, AOXOojALlel dd¥Ke J0 MO-
0 JEKVJsp - IUCHepconaa.  Belaesio-
i 0 10 ’033;04 o* mafca npu oﬁpa:g()BaHnu GelinyTa aan-
EMACEX  tha - pasa COMEPHUT B PACTBOpE 3HA-
dur. 1. YHTEAbHOC KOJHYECTBO JErHpYOIHUX

31€MEHTOB W YIJiepoaa; IIpH 3TOM

deppuT He ABISETCH BIOJHE PaBHO-

BECHBIM, & C/I€JIOBATEAbHO, AOJKHO CYIIECTBOBATH H HEKOTOPOE HCKaMKe-
HHE KPHCTANJHYECKOH pelleTKH.

YcraHOBNEHO, 9YTO CTPYKTYpa OPH S3TOM COCTOSIHHUM MOJAYYAETCH He

B BHJE OKPYIJBIX BBLACJNEHHU, KAK B TPOCTHTE, 4 B BHAE HMIrOJbUYATHIX 06-

pasoBauuil, noA06HO MapTeHcHTy. OT MapTCHCHUTA 3TH HIVIH OT/AHYAI0TCH

TeéM, 4YTO B HHUX COAepxATCA Mejbdadmue xapbuaHole o6pasoBaHHS
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B CMeCH ¢ deppuToM. PasiiHyuTh BHYTPEHHIOW CTPYKTYPY OElHHTA MOX-
HO JIHIIb € AOMOIIbIO 3JeKTPOHHOTO MHKPOCKOMNA.

CymecrByer jgBa cnocoba mnosyuyeHuss OeHHHTA, B 3aBHCHMOCTH OT
KOTOPBIX DPa3/JH4aloT DePBHYHHA H BTOPHUHHE Oefiuut. [lepBuunnii Oeii-
HUT MOJY4YaeTcs B Pe3yabTaTe H30TEPMHYECKOrO paclaja IiepeoXJaMK/eH-
HOTO AayCTeHHTa. Bropuudniii GeliHUT moJayuaercsi B pesyabrate pacmajaa
IPH OTIyCKE OCTATOUHOTO AyCTEHHTA, eCJAH OXJaXKACeHHe CTAJIH IIPePBaHO
npH Temneparypax, OJH3KHX K Touke M, M faHa H30TEpPMHYECKAsT BH-
JepxKa.

Cuuraercd, 4t0 6€HHUT TOJBKO HEMHOTO MArde, HO ONpeje/IeHHo oJee
BA3OK H IUIACTHYeH, yeM MapreHcuT [2,4]. B aureparype Takxke ecThb yka-
3aHUA, YTO NPUCYTCTBHE GEHHHUTA B OHICTpPOpPeXYIeHd CTalu MOMXKET MOBH-
CUTb CTO{IKOCTH HHCTPYMeHTAa. HHorma mesecoo6pa3Ho, Kak IOKasasa
10. A. T'eanep [3], npumeHsiTh GEAHUTHYO 3aKAIKY OIS YMEHbIIEHHA fe-
thopManud H KopoOJeHHd.

[Mosplmlenne MEXaHHYECKHX CBOHCTB cTaJ/H, 060paboTaHHOll Ha GERHHT,
ABJISAETCA CJAEICTBHEM TOro, 4TO 00pa3oBaHHEe CTPYKTYDH OeiiHHTAa MpOHC-
xo/uT ¢ 60AblIEH BBIAEPKKOHA NNPU O0Jee BHICOKHX TEMNEPATYpPAX H C MEHb-
HIMM yBeJHuenneM o0bema, 4YeM MAapTeHCHTa, W NHO3TOMY ABJCHHUA, CHH-
matomue ¢$aszopunil HakJaen (MOCKOJAbKY NpH O6Gpa3oBaHHH MapTEHCHTHOTO
Wwid OCHHHTHOFO KpHCTa/JJa BO3HHKAeT MeCTHA® mJacTHuyeckas nedopma-
1iHfl), YCHeBaT IMpOHTH. B pesyabTare 3TOr0 yMeHLINAIOTCA BHYTPEHHHE
HanpsAXeHHsT B 3aKaJCHHOH CTaJH H ONACHOCTb BOSHHKHOBEHHA MHKPOTpe-
L{HH.

Kak n3BeCTHO, OCHOBHBHIM HEIOCTATKOM OHICTPOpPEKYILILEH CTaJjlH, OT-
JAWTOH B MeTalandeckue (OpMBI, ABASETCA MAaJas yjJapHas BS3KOCTb H
npouHocTh. HH3kas mpouyHOCTH JHTOH Cta/ihH 06YC/I4BJAUBAETCH HE TOJABKO
HaJHYHEM B CTPYKTYpe XPYNKOH 3BTCKTHKH, HO Tak)Xe OOJbIIHMH BHYT-
PEBHHMHA HanpsxeHusIMnun H MHKPOTPEIU,HH&MH.

[Tpu oT/HBKe OLICTPOpPEXKVINEH CTakH B MeTAaMIHYeCKHe (DOPMHI IEHT-
poGeXHBIM CIOCOGOM KpOME H3MeJb4yeHHsT 3epHa NPOHCXOJHT H3Meabye-
HHe 3BTEKTHKH; CTPYKTypa CTalH CTAHOBHUTCHA Oo0Jee 0THOPOAHOH, HEXe-
JH IPH ApYrux crnocobax oTAuBKH. OZHAKO MPOYHOCTL CTAJH H IPH 3TOM
cnoco6e OTAMBKH OCTAaeTCAd HHU3KOH, H3-33 HaJUYHS BHYTPEHHHUX Hanps-
SKEeHHH.

Kaxk H3BeCTHO, NpH OTJHMBKE OBICTPOpeXyliei CTANH B METANJIHYCCKUE
opMbl BCleAcTBHE O60JBHION CKOPOCTH OXJaXAEHHS H nepenaja Temue-
paTypH IO CEeYeHHIO OTAHBKH BO3HHKAIOT GOJBIIHE TEMIepaTypPHHE Ha-
apaxenust. Ilpuy nOBHIIEHHH npeAena YNPYrocTH Pa3BHBAeTCHd MJACTH-
geckas medopmanust, Hakgaen. Tak xak mnpesen yNPYyrocTd ayCTeHHTa
0YeHb MaJ, TO BO3HHKHOBEHHE MECTHOW NJacTHueCcKoH dedopMauuu He-
usbexno. [lpouneccs oTABIXa BBUAY 60JbWOH CKOPOCTH OXJIAXKIEHUS
npoiitH He ycuepawt. [Ipy jaabrelimeM OXJIaXAEGHHH CTaaW K TeMmmepa-
TYPHBIM HANpPHXKEHUAM TNPUCOCIHMHAIOTCA  CTPYKTYPHBIe, BO3HHUKAKOIHE
B Pe3yJAbTaTe IpEeBpallleHUss AdyCTEHHTa B MapTeHCHT. B pesyabrare
npejesa NPOYHOCTH NpH H3rube JuMTOH OHICTPOpPEXYIHEl CTajiH paBed
BCErO O, , = 65 #2/MM?, B TO BpPeMsl KAK KOBaHas CTa/JTb HMEeT npejesn
NIPOUHOCTH G4, », = 240 xz/mu®.

TeepmocTh cTaad Mocjie OTJMBKH B KOKHJIb H3-3a HAJHYMA HaKJgeda
secbMa BHcokag (Mg, =62-—65), HecmMoTpa Ha GO/bLIOE KOJHYECTBO OC-

TATOYHOrO ayCTeHHTA.

JlaBast pJMTENBHYIO BBLAEDKKY JHTOH CTaAd B OCHHHUTHOM HHTEPBaJe
TEMIEpATyp, Mbl, TeM CAMBIM, CHHMAeM OCTATOYHHE HANpIKEHHS H Ha-
waen. Kpome TOro, 3ameHss MapTeHCHTHOE mpeBpametne OEHHUTHLIM,
nonyyaem @dasw ¢ McHbUIeH pasuHnefd obwema. Bece 3To faeT BO3MOXK-
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HOCTb YMEHBHIIHTL BHYTPEHHHE HANPSKEHHH, AePOPMANHUH H OHACHOCTE
BO3HHKHOBEHHS MHKPOTDEILHH.

QOcHoBHas 1eabL PAadOTH 3aKJAI04YAJNACH B TOM, 4YTOOH C NMOMONLK O-
paboTkH HA OEHHUT VBEJHYUTH NPOYHOCTHL JHTOH CTAaJH.

Onucatiue oNbITOB

ViccaenoBanvio noapepraJjach Jutas ObHCTpOpexyunias cranb Thua Pi8.
Iasa noasieHus craad 6bl1 HCNOJB30BAH JaMnOBHI renepatop THBH.
Cranp umnaBuJach B HaOMBHOM CBHEMHOM THIJIE eMKOCThIO 2 k2. Buropa-
HHe yIJIepofida KOMICHCHPOBAJOCh 100aBKOH ,OBICTPOPEKYUIETO YYTYHA™ -
HayrJaepokXenHoil 6ulicTpopexylied craan. OTauBka 06pasLOB MPOU3BO, M-
Jach B MeTasiHueckue (GOPMH LeHTPOOEKHBIM CHOCOOOM.

Tepmuueckass o6pa6orka o06pasoB MNPOH3BOAUIACL HO CALAYIOHIMM
peXHUMAM:

i. lHopManwsHas 3axkanka (CpaBHUTEbHBIIl BAapHaHT).

2. 3akasxa Ha NEepPRUUYHBIA OeHHUT.

3. O6pafdoTka Ha BTOPHUHLIE OefHUT.

Bce 3TH pexuMmbl TepMuueckoil 00pabotku rpaduueckH npeiacrasie-
HBl Ha ¢ur. 2.

Heopransuas
' 3GKANKA

3eKBARA HA

FTIEPBHYH b1 A
BENAHAT

580°
30}(#/7)(/‘7 HAR
BTOPUYH 614 R
SEUHHT 266°_ rok Sesc
Iy T
20487 ¥3.4 o 8.0
3.M-30880KA 8 rihcaE; 8.0-Bo309WHOE GXARNKQ.;
120 -rorPauee oxnaxaenve, 3 0 -3aKa0KG 101 OTALBKE

bnur, 2.

flocie TepMmuueckoli 06pa0OTKH IPOU3BOAHAHMCH MEXAHHULCKH:
NHITaHUA, PE3yJAbTATHl KOTOPHIX CBEJEHH B TabGa. 1.

M3 cpaBhenus pe3yabTaTOB MCIBITAHHH BHIHO, 4TO 06pasipl, o6nd-
OoTannble na BTODUUABIH OelHUT, HMeloT 60Jee BHCOKHE MeXaHHYEeCKHC
CBOHCTBA, HewxeJau o6pasubl, B KOTOPHIX MOJYyYCHA CTPYKFypa HEpBHUIIO-
ro O6efinHTa. 3JTO MOXHO OOBACHUTL TeM, YTO BTOPHUHHIH GeiiHUT 06pa-
3yeTcsi H3 OCTATOYHOrO ayCTEHHTA, KOTJIa YK€ 4aCTb ayCTeHUTa nepens:
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Tad6auwuwa 1

' s ’ : : ' lpenen npoa- | IBEpROCTD Y napHas
MN‘B H(Fc'ri npnpns_ no BA3KOCTb
o CocTosnne cramu rnGe B Kzlun? | POKBELTY B K2Mlcu®
1 [ocae oranBku 60 62 0--0,2
2 JinTas ¢Tanp mocae HOPMaNbHOH 3a-
KaJKH 54—65 65 0,1—0,3
[TepBHUHBI Oefinur 85—100 60 0,2---1
4 Bropuunbiii GeHuur 188196 60 1,51,
Kosanaa crais 240 i 63 {,7-2

!

B MapTeHCHT W JajbHeluee o6pa3oBaHHe aapTelCHTa HPOMCXOAHIO Obl
B MOYTH LEeJALHOA MapTeHCUTHOH Macce. DTO BH3BAJAO Ob 60ABIIHE BHYT-
PeHHUE HANPSAKEeHHS W HAKJEN [0 TpaHHLaM 3epeH. BoT mouemy 3TH noc-
JenHHe NOPUHH MAPTEHCHTA BHTOAHO 3aMEHSTH OeliHHUTOM.

[lepBuudbifl xe OefHMT He Tak ad(deKTHBEH NO T€M NPHUYMHAM, YTO OH
3aMeHsieT INEepBbLie MOPIHHM MapTEHCHTA, KOTOPHE O0Pa3ylOTCA B MATKOM
aycresure. Kpome TOro, oO0pasyoimuiics npu oTnyCckKe U3 OCTaTOYHOro
ayCTEHUTA MAPTEHCHT CHOBA CO3JaeT BHYTPEHHHe Hanpsixkenua # ¢aso-
BHH HaKJel H TeM CaMBIM JMKBHAMDYET 0JaroTBOpHOE BJAUAHHE BHJIEPK-
KU NpH NePBHUYHON OCHHHTH3ALUM.

M3 Tabauuel pe3y/abTdTOB MUCHOBITAHUH TaK:Ke BHABO, 4YTO KpakHue
3HaYeHHus IPOYHOCTA Y 00pa3unos, o6paloTaHHEX HA BTOPHUHBIH OEHHHT,
HAXOAATCS B 3HAUYMTEALHO OOJee Y3KHX Npeje/ax, uYeM NpH APYyrux pe-
®HMax o6pabotku. OTK/JOHEHHS OT CpPEAHEero 3HAUEHHs MNpeneaa Npou-
HOCTHM COCTaBJATEY % a1 HOPMaabHOM 3aKaJKu; + 8 % 1% NEePBHYHO-
ro 6efinuta M + 2 9% aJas BTOpHuHOro Oefinmta. Takme xosebOaHua 3Haue-
HUl TNPOYHOCTH MOJAYYAlOTCH 334 CYET HAJHUYHA BHYTPEHHHX Ae(dEKTOB,
BOSHUKIIMX IIPH TepMmHueckoih ob6pabotke. !loHATHO, 4TO CTOJb 3HAuYH-
TeJbHble KOJe0aHdss (0cOO0eHHO HpH HOPMAJbLHOH 3aKajxe) He MOryr olec-
NeYUTL PABHOMEDPHON CTOHKOCTH JUTOrO WHCTPYMEHTA, OCOOEHHO €CJAH O
paboTtaer ¢ yRapamu.

UroOH HarjisiiHee BHSBUTbL JAelcTsiHe OelHUTHOH 00paGOTKH HA HPOU-
HOCTh JMTOIl CTaad, 4YacTb 06pa3luoB OTNYCKajgach HAa TBEPAOCTbL OeliHil-
ta Hp,= 60. O1naxo NpoYHOCTL 3THX OO0PE3LOB OKA33J1aCh 3HAYHTENLHO

HUKE 0,4 =065--84 re/unm®.
BuiBOb

O6paGoTka GHCTpOpEXYUlel CTaJH, OTJHTOH B Meraaandyeckue ¢op-
MH Ha3 BTOPHUHEIH OGefHHT, 1103BOJHU/IA YCTPAHUTH BHYTPCHHUE HANPsKEHHA
H CHATH HakJjen. B peayabrare NPOYHOCTH CTAAH 3HAYUTEJILHO yBCJIHYH-
J1ach.

Jas ctany, oTaHTOH B 3eMasiHele (GOpMbl, OeifiuuTHas oOpaboTka Ma-
a03ppexTHBHA, TAK KAK 3J€Cb OCHOBHOE BJHAHHE HA NPOYHOCTbL OKAa3bi-
BAIOT HC BHYTPEHHHe HanpsAxeHHs M HE (a3oBHE NPeBpAlLEHHS, a HAIH-
qhe rpyO6oiH, XPYNKOH CETKH 3BTEKTHKH.

Tepmuueckana o6paGorka Ha BTOPHUHBIE OeHHMT OyleT HoJe3HA A5
JHTOrO HHCTPYMEHnTa, paloTalomlero Ha H3rHO HAM C YAADHHIMH HArpys-
KaMH, NMOCKOJLKY TBepAoCcTh GefiHuta HE3HAYHTENABLHO MEHbIe, uUeM Map-
TEHCHTZ, HO 3dTO €ro BA3KOCTH MHOTO BHIIE.
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