HM3BECTHHA

TOMCKOI'O OPJEHA OKTJABPHCKOW PEBOJIIOUHMHU U OPJEHA TPYJOBOrO
KPACHOI'O 3HAMEHHM NOJIMUTEXHUYECKOTO UHCTHTYTA umenn C. M. KHPOBA

Tom 241 1975

UCCJIENOBAHUE NJACTHYHOCTH KU MPOYHOCTH
CNJTABA FOHA K24

B. C. TOJIOBEHKO, JI. M. CEJOKOB, 0. d. UUTUPMHCKHUN
(IMpencras/ena HAYYHBIM CEMHHAPOM Ka(eApsl CONPOTHBIEHHA MaTepHAaJIOB)

B coBpeMeHHBIX 3/IeKTPHUECKHX MailllHHaxX U NpUOOpax, B PaAHOTEXHHUC-
CKUX M 3JIEKTPOHHBIX YCTPOHCTBAX NOJYYHJAH GOJbIIOE PACIPOCTPpaHeHHe Mo-
CTOSIHHBIE MAaTHUTBI, [J1S M3TOTOBJEHHST KOTOPBIX MHCIOJb3YIOTCS pasnoofpas-
Hble MATHUTHDBIE CIIJIaBbl HA OCHOBE XKeJe3a.

K Taxum cnsnaBam otHocktes cnnas JOHJIK24, xumuueckuil cocraB Ko-
TOPOro XapakTepHayercsa cieaylomumu gasneiMH: Al—8%, Ni— 14%,
Cu— 3%, Co— 249, ocranbnoe — Fe.

Crnnagp IOHZIK24 u ero MonndHKaLHH OTJIHYAIOTCS BBICOKOH MNpou-
HOCTHI0, HU3KOH MJI1aCcTHYHOCTbIO, MOBBIIIEHHOH aHU30TPOIIHEH CTPYKTYPHI, XO-
POIIUMH MAarHHTHBLIMY CBORCTBaMU. MarsuTHbie CBOMCTBA 3TOTO CIlJIaBa MOXK-
HO CYIIeCTBEHHO YJYULIHTb, IPHMEHAS, HAaIpUMep, npeABapuTe/bHOe 1J1aCTH-
ueckoe Acthopmuposanie. 1109ToMy BO3HHKJIA HeOOGXOAHMOCTL B pa3paboTke
MeTo/a, 103BOJAI0IEero 00ecrneynTh TMOBBIUEHHYIO TJIACTHUHOCTBH 4PE3BHI-
yaflHO XpYyNKOTo cnyaBa 0e3 HAPYIUCHHS CIVIOLWIHOCTH €ro CTPYKTYPHL.

Hast uayueuuss MexaHMUeCKMX CBOHCTB 3aKaJeHHbIX CTa/ieil H MOBbIUIC-
nus ux naactaudoctd B. 1. Tposun [1] ucnosb3oBas BcecTOpOHHee HepaB-
HoMepHoe cxkatue. O6pasel U3 3aKaJeHHOH CTaJH MO 3T0H METOAHKe BCTaB-
Jsica B o6oiiMy u3 muactuuHoro MartepHadsa. Ilpu cikarun obpasua B 060f-
Me yRaJaoch 3adHKCHPOBATb CYLLECTBEHHOE yBEJHYEHHE IJIACTHUHOCTH 33Ka-
JICHHOH CTaJu.

B pa6oTte [2] TakxKe ObIO NONYYEHO yBeJHUYEHHE IIJIACTHUECKHX CBOHCTD
ceporo uyryHa. 3Ty MeTOJHMKY Mbl' IOJIOXKHJIM B OCHOBY CMocoGa MOJyueHHH
[TOBBIIIIEHHBIX MATHUTHBIX CBOHCTB criiaBos tuna IOHAK24, Jlns mayuenus
Mexandueckux cpoiicts cmiiasa IOHIK24 Gbiin BeIGpaHbl MOIMGHKALHKL:
cunas MOHIK24T, saerupoBansbii 0,50% THTaHa, W HelNocpeICTBEHHO
IOHAK24.

JlernpoBaHHue Clj1aBa THTAHOM OBIJIO BBI3BAHO HEOOXOAHMOCTBIO NOJYYe-
HHS MCXOAHOH OJMHOPOMHON CTPYKTYPhl M YJYUIICHHEM YCJAOBHIl HCcaeLoBa-
HHsT pekpHcTannnzauuu craasa. C 3Toil Xe LeJablo NpefBapHTEALHO [0 Je-
(OPMHPOBAHHUS CNJABbl TepMooOpabaTeiBANHCL Ha 7 -dasy.

CneayeT OTMETHTh, UTO HCCJIEAOBAHHE MeXaHHYeCKHX CBOHCTB CIlJIaBa
IOHAK24 xak THIHYHOTO IpeACTaBUTENsI BeCbMa XPYIKHX MAaTepHAaJ/IOB Bb!-
3pIBAET ONpeesieHHBIH TeOPEeTHUECKHIH U NPaKTHYeCKHH HHTEepec H C TOUKH
3PEHHSI TEOPHM IJIACTHYHOCTH H IPOYHOCTH, METOAHMKH OIpeAeNeHHs Mexa-
HUYECKHX XapaKTEePUCTUK, H3YUeHHs TMpolecca paspylueHusi, HaKOIJIEHHUs
NOBPEXKAEHUH U CNOCOGHOCTH XPYNKHX MaTepHasoB K YIPOYHEHHIO.
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i 3KcriepHMeHTaNbHOrO pelleHHs YKa3aHHBIX BONpPOCOB B Jaboparo-
pHH Kadelpbl CONPOTUBJEHHS MaTepHaaoB TOMCKOrO NOJHTeXHHYECKOro HH-
CTHTYTa OblJIO TIPOBEAEHO HECKOJbKO CEpHil HCNBLITAHUWN CO CIJIaBOM
IOHK24: onpeneneHre MeXaHHYeCKUX XaPaKTEPHCTHK TNPH JHHEHHOM pa-
CTAXKEHHH W CXKAaTHH, HCCAeJOBaHHe MAACTHUHOCTH H MPOYHOCTH TIPH BCECTO-
POHHEM HepaBHOMEDPHOM CXKAaTHH.

TuaTenbHo NPOBENEHHLIMH ONBITAMH Ha JHHEHHOE pacTsiKeHue AeCSITH
npusMmatrHyecknx (17,50)X18X200 mu) wu necAtw xpyraslx o6pasios (aua-
meTp 8 mm, anuHa pabouelt yacTu 40 mM) NOSydeHbl CAEAYIONIHE MeXaHHue-
ckue xapaxtepuctukd ciiasa IOHJIK24: BpeMeHHOe conporuBaende paspbl-
By op= Il Ke/mm?, wmakcumaabHas oceBas gedopMmauns e == 0,065%,
koappuunent [lyaccona p = 0,27, Mmoaysns HopmaabHO# yupyroctn FE ==
= 2,04 - 108 ke/cm.

[Ipu HcnbiTaHuAX KHa OceBOe CxKaTHe OBLIH HCIOJL30BAHL LWJAHHJDHYC-
ckue o6pasibl, uMewniHe pasmeprl: gHametp 10 mm, Boicota 15 mm. Tpu Ta-
KOM OTHOIUEHHH BBICOTHI K HaMeTpy BJHsiHHe TPeHHs1 Ha Topuax obpasua
6bl10 He3HAUHTEJbHO [3].

[To pesysabraTam McIbITaHMIl Ha JHHeHHOe cKaTHe ABAALATH OILHOTO OG-
pasua Obuia noctpoeHa kpusasi (1) B KoopauHaTax o; —e, , NpeACTaBJICH-
Hasd Ha NpeaJaraeMoM PHCYHKe.

MakcuMa/bHoe HanpsXKeHWe TPH CKATHM COCTABHJO  sc = 163+
48,1 xe/mm?, nebopmanus, COOTBETCTBYIOLlAS 3TOMY HanpsXeHHIo, Oblia
pasHa e = 2,3%, a nepopManus B MOMEHT pa3pylieHHs NOCTHIaJa BeJH-
YHHB &€ == 39;.

PesysnbTathl HCObITAHWI IPH BCECTOPOHHEM HEDABHOMEPHOM CIKATHI
NpeacTaBJieHbl Ha PHCYHKe KPHBO# (2) aas crasa IOHIIK24 u xpusoii (3)
nast cnnasa IOHZK24T. Kpusble monyuenn mocne 06paBoTku peaynbraTosn
CKaThs 06paslioB H3 3THX CIVIaBOB B 060#fMax u3 cranu 10 ¢ BHCOTOH 15 A
H AuaMetpoM 60 mu.

M3 conocraBieHdsi YKa3aHHBIX KpPHBLIX 1, 2, 3 BHAHO, UYTO CIJaBLI
IOHIIK24, cxxnmaeMble B 060/iMe, HMEIOT NOBBILICHHYIO MPOYHOCTE Y 0J4a-
cruynocts. Tak, nas cnnasa IOHIK24 npemen mnpounocts cocrasun
3 = 680 Ke/mm?, MAACTHYHOCTb, COOTBETCTBYIOH{AS ITOMY TMpegeJy, —

e=28%, maa cnnasa IOH/IK24T coorsetcTBeHEG 65 = 705 Ko/mm® u
e =6,0%, 4TO cocraBasier

yBeniuueHne npefeia npoYHO- ‘ LI’;-_;, . .

CTH N0 CPABHEHHIO C JHHef- . T o]

HbIM cxkatueM B 4,2 pasa u = 3
COOTBETCTBYWOLIEH eMy Iia- % g v =3 S g,
CTHYeCKOH  gedopmauuu B s ,O"’/‘ S
2,8—3,5 pasa. . ’Lj’/ ;

Tem caMbIM TOATBEPK- . J/ 1- nunednoe cxcamue KWHLK 24
A2eTCsl ynpouHenue matepna- ¥ ,7[ 2- ocadka § sdoime WHIKZ
JIOB B 3TOM cCaydae, eCcJH yC- 2 3
MOBHAMH Harpyyx&eﬂnﬂ yraer- ! 3-ocadka § ofsime HEDBAT

Cst YBEJHYHTL BEIHUYHHY OTHO-
CHTEJbHOH ILJIAaCTHUECKOH Je-
dopmaunu. Ilocae mocTuxe-

YHS TIpejeJtia 1IPOYHOCTH 1pH Puc. 1. Kpusbie nedopuuposanus cnaasos IOHAK24
NHHEHHOM H  BCeCTOPOHHeM ! IOHIKZ24T npu 0aHOOCHOM M BCECTODPOHHEM Cxa-

THH
_cxaTuu HabJoJaeTcd MOHH-
A€HHC HalIPSIXKeHHOCTH, 4YTO COOTBETCTBYeT Hauady Ipolecca paspyuieHus,
COMpOBOXAAaloHlerocss HHTCHCHBHBIM YBEJHUCHHEM KOJIMYECTBA MHKpOTpE-

LUHH H POCTOM HX Pa3MepOB. DTOT NPOLeCC XOPOIIO HabJII0AaeTCsl IPH HCCIe-
JOB2HHH CTPYKTYPbl COOTBeTCTBYIOIIHX OGpa3LoB.

[loce nenerranuii cnnasa YOH/1K24 npu HepasHOMepHOM BCecTOpOHHEM
CKaTHH ObIJIH TIPOBEJeHbl CHeLHAMbHbIE HCCACN0BAHHSA MO BHISBJICHHIO BJIHS-
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HHS NMPeIBapUTENbHON IJIACTHYECKOH AedopMalHu Ha Npollece PeKpHCTal -
34llM CILIaBa W YJYyUlleHHs er0 MAarHHTHBIX CBOHCTB.

Cixkatnle B ofoiiMax o6pasubl n3 cnaasa OHK24 no pasnnyHbIx cTe-
nedelt ocaaku (ot 1 m1o010%, npumepHO Yepe3 OJAHH NPOLEHT) HOABEPragHcCh
OTXKHTY B TeUeHWe OJHOTO yaca npu TeMmepartypax 1250°, 1300° u 1350°. 3a-
T€M CTPOHJACh AHArpaMMa PeKpPHCTA/IH3alLHH MeTajJorpadHuecKHM MeTo-
JIOM 11O CTATHYECKOMY H3MEHEHHIO BeJHYHHbl 3epHa, UTO I[I03BOJIMJIO HaiiTH
KKPHTHYECKYIO» cTereHb NeGopMalliy U COOTBCTCTBYIOUIYIO TEMIepatTypy pe-
KPHCTAJIH3aLHH.

[Ipu temneparype 1250°C onTtumasbHas npejiBapHTebHast IJACTHUEC-
ckas pedopmanus cocrasasetr 6,22%.

Ecuiu cpeqHuil CTAaTHCTHUECKHUIT pa3Mep 3epHA B HCXOJLHOM COCTOSHHH Da-
Ben 0,08 mu? 10 IpH TeMnepartype pekpHcranaiusauuu 1350°C u nmpeasapu-
TeTbHOH MJAacTHUecKol nedopManuu nopsiaka 4% ou cocrasua 1,21 mu? 1. e.
uMeer MecTo 10—15-kpaTHoe yBesaunuenue. OnpejeseHHble 3epHA IPH 3TOM
Bo3pactaad B [50—200 pas [4].

TakuM 006pa3oM, BRCEeCTOPOHHee HEPaBHOMEpDHOe CXKaTHe CILIaBOB
IOHOK24 u IOHOK24T He TOMbKO pe3Ko HM3MeHsIeT €ro IPOYHOCTb H ILIa-
CTHUHOCTb, HO CYIUECTBEHHO YJyyliaeT PeKPHCTAJJIH3AalUHOHHBIE CBOMHCTBA,
4TO NpeiCTaBAseT ONpele/CHHBIN PAKTHUECKU] HHTepec.
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