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Paspabomana mexnono2us HcuoKopazno2o cnekanus NOPOUIKOSbIX HCapoOnpoOUHbIX CHIdA-
606 muna DIITA1HII, komopas coz0aem npednoculixu 0iisi ux depopmuposanus noo 6bi-
cokum oaenenuem. Ilokazano, umo 6 pezyibmame y0aemcs NOIY4UMb MUKPOKPUCTIAIU-
yecKull mMamepuai, No3eONAIOWUL 8 NOCaedyloueM OCYUecmsiamsb U30MepMUIecKyio
NPOKAMKY 8 YCI0BUAX C8EPXNAACMUYHOCTIU.

[Tocne MHOTOJIETHUX MCCIICAOBAHUM | JIETHON MPAKTUKH 3apyOeKHbIe (PUPMBI
IPUILUTH K BBIBOJAY O HEOOXOJUMOCTH JIOTIOJIHUTENBHON Ae(opMaliui 3aroToBOK
JIMCKOB U3 HUKEJIEBBIX ’KAPONPOUYHBIX MOPOIIKOBBIX CIIABOB, MOJTYYEHHBIX IOps-
9uM u3octaTudeckuM mpeccoBanuem (I'UIT). [lns storo m Obuta pa3zpaboraHa
TEeXHOJIOTHs «l'eTopai3uHr», koTopas BkiIrodaeT onepauuu ['UII, skcrpysun u
IITAMIIOBKH 3arOTOBOK B PEXKHMME CBEPXIUIACTUYHOCTH. Takas TeXHOJIOrus Tpedy-
€T MOIIHOTO MIPECCOBOTO 00OPYAOBAHUS U JOPOTOCTOSIIEH OCHACTKH.

HccnenoBanwust, nposeneHusie B Poccun (OAO BWJIC, HUUJL), mokasanw,
YTO MpsIMOE MpeccoBaHKe 3aroToBok, noiayuyeHHbix I'UII, ocobenHo B oTcyTCTBHE
OOKOBOI'0 MOJMNOPA, MPUBOIUT K UX Pa3pylICHHUIO, YTO CBSI3aHO C OCOOEHHOCTHIO
neGOopManiy IMOPOIIKOBBIX H3/ICTHA.

Jns pemeHust mpo6aemsl 1e(OPMUPOBAHUS 3aTOTOBOK U3 TMOPOIIKOBBIX JKa-
porpounbix craBoB tumna JI1741HIT Hamu Obuta pazpaboTaHa TEXHOIOTHS MX
xuzkogazHoro crekanus. OHa OCHOBaHA Ha TOM, YTO IIPU HArpEeBaHUHU CIUIABOB B
MHTEpBAJIC COJMIYC—IMKBUIYC B MaTepHalie MOsSBIIeTCs Kuakas (asa, KkoTopas,
B yacTHocTH 1uis criaBa OII741HII, orBewaer coctaBy y'-¢a3el. XKunakas ¢asza
MEHSIET CTPYKTYpYy MaTepualia W CO3/aeT MPEANOCBUIKH Ul ero JedOopMaluy.
OpHako OTHOCUTENbHAs IJIOTHOCTh MOJTYYEHHOM TaKUM METOAOM 3aroTOBKM Ha-
xomautcs Ha ypoBHe 0.93-0.95, uto Tpebyer ee ymiotHenus. [loaToMmy ObLIO MpH-
HSTO pellleHHe AJIs YINIOTHEHHs TaKUX 3aroToBOK ucrnoib3oBats ['UII npu BbIcO-
KOM JIaBJICHHH, a JiIsi (opMooOpa3oBaHus AHMCKA Mepell 3aBepIuaronield MexaHu-
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4yecKkoil 00pabOTKON — H30TEPMHUYECKOTO
dbopmMooOpa3oBaHusi Ha aBTOMATU3HPO-
BaHHOM JIMHUU packaTku auckoB AJIP/I-
800 (puc. 1).
Paboramu psana OpraHu3alui
(CKTB «Tanrtan», HUWU, UIICM u
Ip.) OBUIO MOKa3aHO, YTO MOHOJIUTHBIC
3aroTOBKM MpPU H30TEPMUYECKON pac-
KaTKe JOJDKHBI MMETh MHUKPOKPHUCTA-
JUYECKYI0 CTPYKTypy, chopmupoBan-
Puc. 1. ABromMaTu3upoBaHHas JIMHUS pac- HYIO TI0 CIIeIHaNbHOM TexHonoruu. Ha-
Katku ckos AJIPJI-800 MM HPOBENEHBI pabOThI C LENBIO TOIY-
YeHHs] 3aJaHHOM CTPYKTYpbl A TIO-
POILIKOBBIX CIJIaBOB. BBIIM M3rOTOBIIEHBI MOJENBHBIE 3arOTOBKH, Ha KOTOPBIX
orpabarbiBanach TexHonorus: ['UII, xxuakodasHoe crekaHue, MHOIOCTyTeHYA-
Tas ropsiuas ocajaka (puc. 2—4).

a 0

Puc. 2. MexanooOpaboTaHHbBIC 3aTOTOBKH TOCIIEC PEKUMOB. @ — KUAKO(PA3HOE ClieKaHue +
+ ra3ocTaTUpOBaHue, 6 — ra30CTaTUPOBaHUE + KUAKO(]a3HOE CTIeKaHHe

a 0

Puc. 3. 3aroroBku u3 cruaBa OI1741HIT B mporecce ropsiueit ocaaku (a) u mocie fe-
thopmanmu (6)
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B pesynpTaTe mnpoBeneHUsS BbI-
IIeyKa3aHHbIX  OMepanuil  pa3mep
3epHa B MaTepHalie 3aMETHO YMECHb-
mricsi. To J1ajJo HaM BO3MOXHOCTD
OTIPEJIETTUTh TEXHOJIOTHYECKYIO CXe-
My TOJIy4eHUS MHUKpPOKpHCTaJIMYe-
CKON CTPYKTYpBI KPyMHOTaOapUTHBIX
3aroTOBOK, HAINpaBisieMbIX Ha H30-
TEPMHUYECKYIO PACKATKy B YCJIOBHUSIX
CBEPXILJIAaCTUYHOCTHU. Y TIaKOBaHHYIO B
METAUINYECKUN KOHTEHMHEp 3aroToB-
Ky BecoM 32 KQ crmekamu ¢ KHIKOM
¢a3oii, mocie yero Karcyiy yaajasuii
JUIsL KOHTPOJISl KauyecTBa 3aroToBKU. Jlanmee 3aroToBKY YMAKOBBIBAJIM B HOBYIO
kancyuy u noasepranu ['UIT B razocrare kKABRA» (OAO «Kommo3ur»).

N3otepMuueckyro ocaaky OCyIIeCTBISUTH Ha mipecce moaenu [TA 2642 B u3o-
tepmuueckoM Omoke YUJIMH-400M. Kamcyny c 3arotoBkoil momemanu B J0-
MOJIHUTEJIbHBIN TEIJIOM30JIALIMOHHBIA KOHTEWHEp, HAIOJIHEHHBIM MYJIbTHUMEIKO-
3epHUCTBIM Boitiokom MKPB-20, u ocaxxuBanu taxke cuiamu OAO «Kowmmo-
sut». [Ipu ocanke nmamerp 3arotoBku yBenuuuicsa ¢ 201 mo 378 mm, a koH-
TaKTHOE JIaBJICHWE Ha 3aBeplIAloNIei craauu neGopMUpOBaHUS HE MPEBBIIIATIO
13.8-11.7 kgf/mm2 [0 CPaBHEHUIO C HAYaIbHBIM 3HaUeHHEM 32.7 kgf/mmz.

Kak u3BecTHO, OTHUM M3 OCHOBHBIX NMPU3HAKOB MOSIBICHUS MUKPOKpPHCTAILINYE-
CKOM CTPYKTYpBI B MaTepHualie SBISCTCS PE3K0e CHIKCHUE HANPSHKCHUS MaTepuaia
nipu ero nedopmarn. Ha ocaskeHHOM 3aroToBKe HUKAKHUX J1e(heKTOB OOHAPYKEHO HE
ObUTO. DTO JaeT OCHOBAHUS OXKHIATh, YTO JAHHASI MOPOIIKOBAs 3arOTOBKA MOXKET
OBITh IOJIBEPTHYTA U30TEPMUYECKOM PaCKaTKe B PEKUME CBEPXILIACTHYHOCTH.

Puc. 4. MukpocTpykTypa cIuiaBa mocie MHO-
TOCTaIUIHON OCAJKHU

V.A. Poklad, O.l. Samoilov, |.A. Burlakov

FORMATION OF BILLETS OF NICKEL ALLOY 3IM741HTI1
BY MULTISTEP ISOTHERMAL DEFORMATION

A technology of liquid-phase sintering of powder superalloys of the DIT741HII type has
been developed making their deformation possible under high pressure. It is shown that
the resulting microcrystalline material can be isothermally rolled under superplasticity
conditions.

Fig. 1. Unmanned line for disk rolling ALRD-800

Fig. 2. Machined billets after regimes: a — liquid-phase sintering + HIP, 6 — HIP + liquid-
phase sintering

Fig. 3. Billets of alloy DIT741HII under upsetting (a) and after deformation (6)
Fig. 4. Microstructure of multistep deformed billet
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