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B. X. JAMMEP, E. M. BYTKEBH4

(ITpeacrasnena mpod. A. H. Jdo6GposuroBbinm)

Cnnas FOHIK35T5, TOCT 9575-60 . (35%Co, 15%Ni, 8%Al, 59%Ti,
4% Cu, Fe— ocraaproe), oGaamaer BbICOKON KO3DUUTHBHOH CHJOH, oOCTa-
TOYHOH HHAYKUHEH H HaXOJHT MHPOKOe [pPHMeHEHHe B PaJHONIEKTPOHHKE
H crenHanbHoM MauiuHoctpoeuun.” [locToOssHHBIE MAarHuTHl U3 3TOrQ CHJAaBa
B CBSI3H C €ro BLICOKOH XPYNKOCTbIO H3rOTaBJ/HBAIOTCA TOJNBKO B Buae (AacoH-
HBbIX OTJIMBOK C mnocjeiynomuM waudosanueMm. [Ipu sTom B mpouecce muin-
(oBaHMs Jaxke NpPH MaJbIX NMofgauax HabJMIJaTCA CKOJIbI KPOMOK MAarHHTOB
W BblKpalUHBaHMe OTAEJNbHLIX 3epeH. Jiag yayumesus wiandyemoctu
NpHMEHsIeTCS] JONOJHATENBHOE JIErHPOBAHHE CIJIaBa TAKHMH KOMIIOHEHTaMH
KakK S, Ce, Ca, V u npyrue. OpHako B GOJBIIMHCTBE ClyYyaeB YyKa3aHHbIE

- IeTHpytoute 100aBKH 3HAYMTEJBHO CHHXKAIOT MarHUTHLIE CBOMCTBAa CIJaBa,
YTO OrPAaHUUMBAET WX MPHMEHEHHE.
‘ B nacrosimteit pabote uccaeroBaAUCh MEXaHHUECKHE H MarHUTHble CBOM-
crBa cmnaBa  IOHJK35T5, jonoaHuTeabHo | JIerHpoBaHHOro  6opom
(0,003+-0,8%).

. CnnaBbl A5 HCCNeNGBAHKA BBIIJIABJASANCE B BBHICOKOYACTOTHOW Mequ
B HaOMBHBIX THIVIAX K3 IEKTPOKOPYHIA €MKOCTbIO OT 3 g0 15 ke, creueHHBIX
rpautoseiM wadaoHoM. [Tnasku npoBoauauck mox kpuoautom. [Hocmegnum
U3 LIMXTOBBIX MaTepuaJ/oOB BBOJAMJCH OOp B Buje JHUraTyphl Kejae30 — 6op
und dropbopara kaausa (KBF,). .

Kax usBecto (1), Tepmoobpadorka cnnasa OHIIK35T5 cBsasana ¢ ua-
IPEBOM 10 TeMnepaTrypbl, IPH KOTCPOH CIJaB HMeeT CTPYKTYpy TBepAOro
pacTBOpa ¢ NOCJAEAYIOUUM OXJIaKACHHEM B MarHUTHOM [OJIe ¢ peryJaupyeMoii
ckopocTblo. Ilpu atomM B BepxHem wuHTepBaste Ttemnepatyp (1200-+900°C)
006paslbl 0XJaXKaloTCsA ¢o cKopocTbio Gonee 100°/mun Bo n3GexkaHue BBICO-
KOTEeMIIeDaTypHOI'O y-pacrajf2, a B HuxXKHeM uHTepBate (850-—700°C) cko-
pocTh oxsaxaeHus cocraBaser 20 <+ 40°/ mun.

Psan aBtopos {1, 2] pexoMerayeT npuMeHeHHe JTONOJHHTEAbHEIX H30TED-
MHUECKHX BBHIIEepKeK B oBaactd 800-+700°C pas Gosee MOJHOrO MPOXOKIAE-
HHA B—Bo—pacnana, GOpMHUPYIOILETr0 BHICOKHE MarHUTHBIe cBoiicTBa. [locae
TEPMOMAarHuTHOH 06paGoTKu 06pasubl 0OLIUHO MOJBEPraloTCsi MHOTOCTYNEH-
YaTOMY OTIYCKY, HMOBBILIAIOIIEMY KODLHTHBHYI CHAY IPH HEKOTODOM CHH-
XKEHMH OCTATOYHON HHAYKIHH.

JononuurenpHoe snerapoBanue crmiaa OH/K35T5 Gopom onpeneseH-
HBIM OOpa30M MEHsSIeT ero CTPYKTVPY H CBOHCTBA.
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I1pu HCC/IeIOBAHHH MHKPOCTPYKTYDPBI JIHTHIX OGPa3LoB ONbITHbIX IJIABOK
Ha HeTpaB/JeHHOM MIIu(pe HaGMONAIOTCA BKAIOYEHHS, KOMHYECTBO KOTOPHIX
3aBHCHT OT COAEpKaHHA 6opa B craaBe. MUKPOTBEpAOCTh OT/ENbHBIX BKIIO-
yenuit JexuT B npenenax ot 1200 po 2900 xa/mm?,

BhicoKas TBEPMOCTb BKJIOUEHHI, XapaKTePHOE PACIOJIOKEHHe B 0OaacT
rpaHull 3epeH H NpAMas 3aBHCHMOCTb OT COAeprKaHusi 60pa MO3BOJASIOT CUH-
TaTb, YTO 3TH BKJIOUEHHS SBJAIOTCA NPOCTHIMH WK KOMIUIEKCHBIMH Gopufa-
mu Ha ocuoBe Fe, Al, Ti. PeHTreHOCTPYKTYPHBIH aHalH3 TaKXe MOATBEpKAa-
eT Hannywre Gopunos tuna FeB, TiB,, AlB,;. Ha o6pasuax nocie nuThs MpH
conep:kaunuu 6opa cbie 0,06% nocnae Tpas/enust HaOMIOAAIOTCH BhIACIEHUS
BTOPOil (pa3bi B OCHOBHOM IIO PPaHHLlaM 3epeH, a [P ColepkKaHHH Gopa CBBI-
mwe 0,1% —u BHyTpu 3epedH. B otiHyue oT BelcOKOTEeMOepaTypHO# y-Pasni
na6jofaemasi BTopass dasa He HMeeT XapaKTePHOTO HroJbuaToro CTPOEHHS,
KOJIMYECTBO ee MpH BbIAEpXkKKe B 006JacTH TeMmiepaTyp Hau0oJjiee MHTEHCHUB-
Horo y-pacnagna (1100-+1150°C) ne Bo3pacTaer, a IPH BblAepkKax B 06/1acTH
teMnepatyp cabiiie 1220°C, OCTAaTOYHBIX AJIS TIOJIHOTO PacTBOPEHHS y-(Pasl,
uccaenyemasi gasa ue ucuesaer. [To Bceit BeposiTHOCTH, HabJ0RaeMas dasa
AIBJsIeTCst OOPUHON 3BTEKTUKOM. :

OnpiT nokasaJ, 4ro npu BBejeHuu B cmnaB IOHIK35TH Goree 0,08%
Gopa ob6pasyercst CIMOIIHAA ceTKa GOpHAHON 3BTeKTHKH. [1pn 3TOM Temnepa-
Typa HauyaJla ONJaBJieHMsi 00Pa3llOB CHUXKAETCs C 1260°C (6e3 6Gopa) 1o
1230°C (0,08% 6opa).

B paGore npoBefeHO KCCIeLOBaHMe 3aBHCHMOCTH TBEPAOCTH CIJIABa OT
KoHnentpauua 6opa. Mcnpitanua npoBoAuaucy AByMs cnccobaMu: TBEPAOCTh
o6pa3uoB uaMmepsaaach Ha npubope Bukkepca npu Harpyske 20 k2 © MHKpO-
TBEPJOCTh 3epHa H oTnesbHLIX (a3 Ha npubope [IMT-3 npu narpyske 100 a.
51 BBIpaBHUBAHHSA CTPYKTYPH 00pasnbl ObIM NPeJBaAPHTENbHO OTOXKKEHD
upu 1220°C B Teuenune nByx uyacos. Kak M cjeqoBano 0XKHOAaTh, TBEPAOCTD,
u3MepeHHas Ha npubope Bukkepca (650690 xe/um?), noayunnach cpenHed
MexX1y MUKpOTBepaocTbio 3epha (700780 xe/mm?) u GopunHoit dasu
(490700 xe/mm?), pacnoJioxeHHOH [10 rPpAHHLAM.

JJst onpenenenus BAHSHES 60pa HA MarHUTHBIE CBOHCTBA 06GPa3Lbl OMBIT-
HBIX IJIABOK MOABeprajuch cranaaptHoi ajaga cniaa IOHIAK35T5 tepmo-
MaTHUTHO# o6paboTke no pexumy:-Harpes fo 1220°C, suimepxka 2030 mun
oxJaxaenue Ha Bosayxe (B00--350°/mun) no 850--840°C wu pmagee B cre-
LuanbHOI Kamepe co cKopocTelo 20-+-30°/mun B MarHuTHOM moJe go 600°C.
(locne 3akanku obpasibl moasepraauch ornycky npu 640°C B TeueHue
4-+6 uvacoB. MarHuTHble CBOICTBA HaxoddTcsa B npepeaax 'OCTa 9575—60
npu cofepxauun 6opa no 0,1% u pe3ko.cHMKAIOTCH NpH AajbHeHIEM yBe-
JHYEHHH KOHIleHTpauuu Gopa. ’

B GosblukHCTBe ONBITOB TepMOMarHuTHass o6paGoTKa MPOBOAMIACH TIO
JABYXCTYNMEHYATOMY peXHMMY, BK/IOUYAIOIIEMY 3aKajJky o06pa3snoB B Macie
¢ temnepatypsl 1220+-1240°C nns pUKCHpOBAHHS TBEPHOrO pacTBopa H IIO0-
CAeAYIOLMHA NOBTOPHBIH Harpes N/l TepMooGpPaGOTKH B CIENHAJbHOH MeYH-
KaMepe ¢ Ha/JIOXKeHHeM Mar{HuTHoro nogsi. HauGoJsiee BhiCOKME MAaTHHTHBIE
CBOHCTBA MOJIYUEHBI NPH CJAELYIOLUEM PeXUMe TepMcoGpaGOTKU: Harpes o
840°C, Bhimep:xka — 3 muH, oxnaxkIeHHe ¢O cKopocTbio 30°/mun no 800°C,
BoigepxKa 800°C—10 mun, oxaaxnaenue no 750°C, puimepxka 750°C—20 mur,
oxsmaxnenre no 600°C u npanee Ha Bosayxe. O6pasubl, o6paBoTaHHbe IO
TAaKOMy DeXHMY, MOC/Je JOMOJHHUTEJNbHOro ortnycka npu 640°C B TeueHue
6 vacos u npu 550°C B Teuenue 20 yacoB HMeNnM MarHHTHBE CBOMCTBA
(Br==0,8 r4, Hc=124 ka/n), 3nauritessno npesuimaiomue 'OCT 9575—60.
Ha puc. | noxasaHa 3aBHCHMOCTb OCTATOYHOH HHAYKIHHM H KOIPHUTHBHOM
CHJTBE OT KOHIEHTpanuu 6opa B CljiaBe.
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HccnenoBasioch TakKe BJAHSHHE HA MarHUTHblE CBOHCTBA TEMIIEPATYpPb
Harpesa noj 3akaJjky. Bout BuiGpau unrepsad remnepatyp ot 1180 o 1240°C.
Hu3kHl ypoBeHb MarHMTHBIX CBOHCTB NpH Temnepatype HarpeBa 1180°C

Ta6aunal
J | Pacemoe | . | Crocog_mmeoms
6opa, % MM[NDOXOR IHBaHHA
130 0,007 0,05 HeT Propbopar Ka/Hsx
0,075 »
0,1 »
0,125 ecTb
0,15 =
0,20 : »
134 0,008 0,06 HeT ~PropGopar Kaaus
0,075 ‘ . '
0,1
0,125 .
0,15 ecTh
0,20 ' »
135 0,05 0,05 HeT Peppobop
0,075 ,
0,1 ’ .
0.125 B
0.15 .
0.20 .
0,30 ” ,
127 0,08 ' 0,05 HeT deppobop
0,1 .
0,15 »
0,2 .
0,3 .

0GbsICHAETCS HaJIUUHEM B CTPYKType y-da3sbi, yTO MOATBEPKAAETCA MeTal0-
rpapuueckum aHaauzoMm. Temnepartypa 1220°C, no-suauMomy,. Takxe He
ABJAseTCA AOCTATOUHOMH, TaK KaK MOBHIUeHHe TeMnepaTypsl no 1240°C Ha
o6pasuax mnaBku 132 oGecneudsio NPHPOCT MATHHTHBIX CBOHCTB. B cBsizu
C BO3MOKHBIM OmJiaBjieHHeM 00pa3loB npu 0oJiee BLICOKOH TeMrepaType Ha-
rpeBa ONTHMAJILHCH TeMnepaTtypoil Aas o6pasimoB ¢ comepxaHueM Gopa oOT
0,003 no 0,008% cnenyer cuutats 1230 1240°C. )

Kak oTmeuasioch Bbiue, cnias JOHOK35T5 o6aanaer oueHb HU3KOH 06-
pabarbiBaemoctblo. Corntacio T'OCTy 9575—60, nonaua Ha BpesaHHe NpH
YepHOBOH Mexanuueckod o6paboTKe 10/KHa GbiTh He Gosee 0,05 mm/mpoxoa.
OxkonuaTenbHas MWIKGOBKA A0MKHA IPOU3BOJHTLCA C MMOJayell Ba Bpe3aHue,
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pasho#t 0,01 mm/npoxon. B nposenenHoii padore 06pa3ub1 maH(pOBaNHCh Kak
B JIUTOM COCTOSIHMH, TaK M [0C/Je TepMOMarHuTHo# oOpaGorku. Mcnuitanus
NPOBOAMJKCh Ha MJocKolaudosaibHoM cradke 3[71, aGpasuBHBIM KPyrom
mapku CM, seprucTocTBIO 46, MO peXUMY: CKOPOCTb prra—30 Mmlcex, cko-
pocTb cTosa — 15 m/mun. PesyabTaTthl MCIBITAHUH NpejacTaBjeHsl B Tabia. |.
Kak Bugno us ta6a. 1, ysenuuenue KoHuenrpanuu 6opa ot 0,007 zo 0,08%
. 3HAYUTEJBHO YJAVYIIHIO MIU(YEMOCTD.
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. Puc. 1. 3aBucHMOCTL KOIPUMTHBHO CHJAB H OCTAaTOUHOR  HMHAYKUMH  CIJIaBa
IOHOK35T5 or Kouumeurpauuu Gopa .

AHanusupysi NOJYyYeEHbie pe3yJbTaTbi, MOXKHO CJelaTh CAeAYIOLIHe
BbiBOJbI.

1. MccnenoBano BansHHe Majibix 0o6aBOK 6opa, BBOAHMOIO B KOJMHYe-
ctBe ot 0,003 mo 0,8%, Ha maudyemMocTh H MAarHuTHble CBOKCTBA cljaBa
IOHIK35T5.

2. Onpeneyied uHTEpBaX KonueHTpanuu Gopa or 0,003 no 0,01%, B xo-
TOPOM €3 CHHXKEeHHS MArHMTHbIX CBOHCTB 06pabaThiBA€MOCTh y.JIquHPIJIaLb
B 2—3 pasa.

3. DKcHepUMEHTaNbHO pa3pa60TaHa TepMOMarHuTHasi 06paboTKa cijtaBa
IOHAK35T5, nerupoBanHOro 60pOM.

JIUTEPATYPA
1. . M. ToBraJaesckui, JINTHe MarHUTH M3 cnAaaBoB Marsuxko. M., usz. Mamu-

HocTpoeHue, 1964.
’ 2. A. A, lexaaos, HoBule cosaBpl AAS JHTHIX TNOCTOSHHEIX MariHutos. JI., cepus

«Meranageenenne 1 TepMoodpatorka», sun. 3, JIAHTII, 1963.

17. 3akas HUsi



