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CITIOCOB M3I'OTOBJIEHM I OCOBOTOHKOCTEHHBIX AJUTUIITUYECKUX
AHUII C MCITOJIb3OBAHMEM KOITHPA

3asgBnsgeMoe HU300peTeHHE OTHOCHTCS K OOIacTH 00paboTKH MeTaIoB
AABJICHHEM, B YaCTHOCTH, [/ IIOJNyYEHHs JeTaled THIa O0COOOTOHKOCTEHHBIX
SJUTMITAYECKUX JHMII rOpsAYeH JIMCTOBOH IITaMIIOBKOM, OTGOPTOBKOM M KacaeTcs
TEXHONIOTMH M3rOTOBJIEHHS OCOOOTOHKOCTEHHBIX OSJUIMOTHYECKHX IHHUIL C
D3/s>220, rne (D,) — BHyTpeHHumii auaMeTp mramiryemMoro gxHuma,  (S)
HOMMHAaJIbHas TONIUMHA CTEHKH JHMILA.

IIpoGrema, Ha peleHHe KOTOPOW HANpPAaBIEHO 3asBISEMOE u3obpereHue,
ABIAETCA OOECIEYeHHEe BO3MOXHOCTH H3TOTOBIEHHS OCOGOTOHKOCTEHHBIX
SJUIMNTHYECKAX [HHMIN, TNOBBIIIEHHWE KAauyecTBa HX IOBEPXHOCTH, CHIDKEHHE
TPYJOEMKOCTH NMpOLECCa H3TOTOBICHUS JHHUIIL

3ajavedi, Ha pelleHHe KOTOPOH HAMpABIEHO 3asBIAEMOE u3obperenue,
ABJIAETCSA CHIDKCHHE YPOBHA Opaka II0 YTOHEHHMIO CTE€HKHM AHHINA. YKa3aHHbIH
CIIoco6 MO3BOJSET MCKIIOYUTh KPUTHYECKOTO YTOHEHWS CTEHOK IHHII opu ux
INTAMIIOBAaHUM,  CKIafKooOpasoBaHue, roppooOpasoBaHHe M  HEPOBHOCTH
TIOBEPXHOCTEH AHHIIA [TPH 3TOM IIOJHOCTBIO OTCYTCTBYIOT.

VI3BECTHO TEXHHYECKOE pelleHHe M3 Croco6a (GOPMOBKH ClepHuecKX,
AIUMITAIECKHX, KYMONOOOpasHbIX MHHUII, KOTOPHIA OCYIIECTBISETCS B LITAMITE,
COZIepXKAIIEM JKECTKMH ITyaHCOH, MATpHIly, BBHIIIONHEHHYIO M3 Habopa CMEeHHBIX
KECTKUX KOJILEBBIX MaTPHL [aBTOPCKOE CBHIETENBCTBO Ha HM306pereHne SU

182667, MIIK B21D, ony6mukosano 09.06.1966.] Crioco6 OCYILECTBISIOT 3a TPH

nepexonma OAHUM JKECTKHM IIyaHCOHOM, HO C pa3Iu4YHBIMH MaTpU4YHBIMH
KOJIBLIaMH. HpI/I NINCPBOM MEpeExoae (pOpMyeTCﬂ TOJIBKO LICHTpPAJIbHAs 4acTh JHHUINA
C IIpuIaHUuEM el OKOHYAaTEeJIbHBIX pasMeEpoB U (bOpMBI, a 3aTEM IIOCJII€NOBATEIBHO
nepmbepnﬁHLIe KOJIBIIEBBIE YYaCTKH JHUIIA C IOCTEHNEHHBLIM YBCINYCHHEM

auaMeTpa cOpMOBAaHHOM 30HEL.



Henocratkom  ykasaHHOro  cmocofa  sBnsieTcsi  HEBO3MOXHOCTE
OCYIICCTBICHUSI BBITSDKKM JHUIIA 33 OAMH IEPEXOf, YTO YyBEIHYHBAET
NIPOROKATENBHOCTD MPOIlecca IITAMIIOBKH M OOLIYIO TPYZOEMKOCTh Mpolecca, a
TaKKe TO, YTO NPH HM3rOTOBICHMH OCOOOTOHKOCTEHHBIX O3JUIMIHMYECKHX MHULI,
YHUBEPCAIbHBIE NPHXMMHBIE KOJNbLA HE INpPEMATCTBYIOT rodpooGpa3oBaHHIO B
30HE 3ar0TOBKH, CBOOOHON OT KOHTAaKTa C NMPHKUMHEIM KOJBLIOM, YTO IIPHBOAT
K Opaky.

M3BeCTHO TeXHHWYeCKOE pelleHHe M3 Cnoco6a peBEPCHBHOM BEITSKKH
(BBITSKKA Yepes IepeTsHKHOe peGpo), BHIIONHIEMOE Ha THAPaBIMYECKUX Mpeccax
JABOHHOrO NEHCTBHSA [aBTOPCKOE CBHIETENHCTBO HA usobperenne SU 1180116,
MIIK B21D 22/24, ony6nukosano 23.09.1985.] Croco6 OCYILECTBIIAETCS
CIIERYIOLIMM 00pa3oM: 3aTOTOBKA yKJIA/[bIBAETCS HA BBITSHKHOE KOJBIIO (mMaTpmy),
TIPWXUMHOE KOJIBLO, 3aKPEIJICHHOE Ha HApYXXHOM IOJ3yHe Ipecca IPOM3BOIUT
NPIXAM U NEPBOHAYATBHYIO Ne(OpMAIMIO 3arOTOBKH; IyaHCOH, 3aKperUIeHHEIMH
Ha LCHTPalBHOM TMOJN3YHE, INPOU3BOIUT BBITSDKKY [€TalM; KaIHOPOBKY
MMIAHAPHYIECKON YaCTH NEeTalH B IITAMIIE HE IPOU3BOIAT.

3Ha4YUTeNbHEIE TPYIHOCTH BO3HHKAIOT NPH BBITSKKE NAHHEIM CIIOCOGOM
OCOOOTOHKOCTEHHBIX SJUIMOTUYECKHX JHHII (D3/s>220). VBennuenue CHIIEI
NpKUMa (IIaHLIEBOR YacTH 3aTOTOBKH HE MCKIIOYaeT oOpa3’oBaHMe CKIANOK Ha
CBOOOZHOM OT CONPHKOCHOBEHHS! C IIyaHCOHOM M MATPHIIEH yYacTKe 3arOTOBKH H,
B KOHEYHOM CYeTe, NPUBOOMT K Pa3sphiBy IITaMIyeMOro AHHINA. IIpuMeHeHwue
PasIHYHbIX KOHCTPYKIMH NEPETSHKHBIX IIOPOTOB Ha 3epKajle MAaTPHIBI TAKXKE He
HaeT TONOXUTENBHBIX PE3YNbTaToB. TO €CTh HEBO3MOXHO HAWTH ONTHMAIBHYIO
CHITy TNpPHXHMa, TpPH KOTOPOH OBl He MPOMCXOAWIO CKIAaAKOOOpasoBaHUS W
KPUTHYECKOTO YTOHEHHS CTEHKH OCOOOTOHKOCTEHHOTO SJUIMIITHYECKOTO NHHUIIA,
IIPUBOAAIIETO K Opaky. OTO sBNS€TCS CyIIECTBEHHBIM HEJOCTATKOM
BBIIIIEYKa3aHHOI'O CI0C00a BBITSIKKY JHHILL

Hanbonee 61u3kuM 10 TEXHMYECKOH CYIIHOCTH SBISETCS CIOCOG
H3rOTOBJICHHs] OTOOPTOBAHHOTO ILTIOCKOBBITHYTOIO JHHUINA MJIS aBTOLINCTEPHBI C

TonepeyHbIM cedenneM "deMofaH" [mateHT P® Ha m3o6perennme RU 2148459,
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MIIK B21B 19/08, B21D 22/02, B21D 5/00, onybmikoBaH 10.05.2000.] Cnoco6
3aKITIOYAeTCs B Pa3/ieNIeHUH NIpoLecca H3rOTOBIEHHUS INIOCKOBBITHYTOTO JTHHUIIA Ha
ABa OTACIBHBIX IPOLECCA: NMPEABAPHTENBHYI0 T'MOKY IIMCTOBOH 3aroTOBKH Ha
BaJIKOBOH JIMCTOrHOOYHOH MalllMHe C TOJyYeHHEeM IIOCKOBBITHYTON 3ar0TOBKH U
TOC/IEAYIOIYI0 OTOOPTOBKY €€ B INTaMIle Ha KPUBOLIAITHOM IIpecce. Bo3zgeticTBys
BBIYKJIOH MOBEPXHOCTBIO IyaHCOHA HAa BOTHYTYKO MOBEPXHOCTH 3arOTOBKH,
TNIEpEeMEINAIOT €€ OTHOCHTENBHO MATPHIbI Ha MPOXOJ, NMPOH3BOAS OTGOPTOBKY U
KaniOpoBKy ee 60pTa, CriaxuBaHue ropp B 3aMKHYTOM 3a30pe MEXAY MaTpulleit
Y IIyaHCOHOM.

HenocratkoM naHHOro crocofa sBAsETCS HEBO3MOXHOCTH H3rOTOBJICHHUS
OCOGOTOHKOCTEHHBIX [THMII, MMEIOIIMX CEYeHHe B (OpMe SIUIAINCA BCIIENCTBHE
KOHCTPYKTHBHBIX OCOGEHHOCTEH ITaMIa U HEJOCTATOYHOH UTHHEI X044 NOJI3yHa
Ipecca NpoCToro AEHUCTBHUSA, B TOM uHcie Mogenud K3539.

IloctaBnennas 3anada B 3asBISEMOM H300DETEHHH pELIAETCS TEM, YTO B
TNpeIaraeMoM Crocobe W3roTOBNIEHHs 0COOOTOHKOCTEHHBIX THHUIY ¢ D3/s>220, (B
YacTHOM BapHaHTe OCOGOTOHKOCTEHHBIX AHHLY auameTpoM (D,) B quamasoHe oT
2200 po 3200mmM, TommuHOM cTeHky AuEmA (S) N0 6MM), BKIIOYAKOIIEM o0pe3Kky
JIUCTOBO# 3arOTOBKM I10 KOHTYPY C MPHITYCKOM, YCTaHOBIEHHBIM TEXHONOTHYECKH
TOJ ITaMIOBKY M OTOOPTOBKY IO BCEMY NEPUMETPY KOHTYPA 3arOTOBKH, HAIPEB
3aroTOBKH HO WITaMIIOBOYHEIX TEMIIEpaTyp, B Auama3oHe ot 870°C mo 1150°C B
TepPMUYECKOH M€Y, (B YaCTHOM BapWaHTe B TEPMHYECKON TIa30BOH IeuH
KaMEpHOTro THIIA 1O TEMIepaTypel 1o TeMmmepaTypsl 940+10°C). Brrmsokky
3arOTOBKM OCYMIECTBJIAIOT HAa THAPABIMYECKOM IIpecce MpOCTOro NeHCTBHS,
OCHAINEHHOrO HIWKHHMM BBITAJIKMBAaTeleM (B YaCTHOM BapHaHTE Ha IIpecce
npocroro aevctsus 11-4658). Ilocne sroro PACKPBIBAIOT IITAMII M BEIBOAAT AHUILIC
3-TIO7] TIpecca. 3aTeM NPOM3BOAAT OKOHYATENbHOE 0GOPMIIEHHE IHTHHAPHYECKOMN
YaCTH AHMINA C HCHONB30BAaHHEM MAIIMHEI OTOOPTOBKHM, B KOTOPOH JIHHINE
PacroNaraeTCs «OTKPBITOH YaCTBIO BBEPX», IS Yero yCTaHABIMBAIOT BHYTDb
JHUIIA  KOTHD, TIPOQHIL KOTOPOTO IOJHOCTBIO TOBTOPAET  MPO(HIE

H3roTaBJIMBacMOro OCOOOTOHKOCTEHHOTO SJUTHNTHYECKOro JHHIIA, pasMenaroT
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JHALIE BMECTe C KONHPOM B pabodyee NpPOCTPaHCTBO MAIMHBEI OTOOPTOBKH,
NPOU3BOJAT BO3AEHCTBHE (HOpMOOGPasyoIlero # GOPTYIOIEro POIHKOB Ha JHHILE
C KOIMMpOM C HX II€pEeMELICEHHEM OTHOCHTENBHO IpPYr Opyra, 3a CYeT 4Yero
NIPOUCXOIUT CTIAXKMBaHHE rOPPOB M HEPOBHOCTEH MOBEPXHOCTH JHHINA B 3330pe
Mexay (popMooOpasyomM pONUKOM, GOPTYIOIIMM DPOJNHKOM H KonupoMm. [lpu
3TOM OMNepalMio OTOOPTOBKM - KalMOpDOBKM HpoOBOAAT B 2 3Tama C
NPOMEXYTOYHBIM y/aJIeHHEM TEXHOJIOTHIECKOTO IIPHITYCKa [0 EPUMETPY JHHILA,
JUIs MCKIIOYeHHs JedekTta «cknankooGpazoBaHHe». BTopoil stam oTGOpTOBKH
nocne ynaneHus NpHUITyCKa aHaJIOrWYeH MPOBEJCHHIO OTOOPTOBKH IIEPBOTO 3TaIla
JO OOpe3KH MpHITyCKa, YCTAHOBJIEHHOTO TEXHOJOTHYECKH, IUIS  Yero:
YCTaHaBIMBAIOT BHYTPh JHHINA KOIHUP, IPOQUIE KOTOPOTO IIONHOCTBIO IIOBTOPSIET
NpoQHIE H3rOTaBIUBAEMOIO  OCOGOTOHKOCTEHHOTO 3JLIMITHYECKOTO ITHUIIIA,
pasMelIaloT JHHIIE BMECTe C KOIMMPOM B pabodee MpPOCTPAHCTBO MAIIHHBI
OTOOPTOBKH, TIPOM3BOIAT BO3ZIEHCTBHE (OPMOOOPA3yIOWEro | 6opTyroiero
POJIMKOB Ha THHUIIE C KOITHPOM C MX NEPEMEIEHHEM OTHOCHTENBHO APYT ApYyTa, 3a
CYET YEro MPOMCXOJUT CrIaXHBaHHE rOPPOB M HEPOBHOCTEHN MOBEPXHOCTH AHHILA
B 3a30pe Mex 1y HopMooOpasyIoIHM POIUKOM, GOPTYIOIIMM POIMKOM H KOITHPOM.
B yacTHOM BapHaHTe, omepanys OTGOPTOBKHM — KaTHOPOBKH IPOBOAUTCS B JiBa
dTamna ¢ IPOMEKYTOYHEIM yIaIeHHEM TeXHOJIOTHYECKOTO MPUITYCKa 110 TIEPUMETPY
AHMING, JUII HCKIIOYEHHs JedekTa «CKIaAKooOpa3oBaHHME» HAa MallHHE
otbopToBKH Mapku M-714751. Jlaee NpOM3BOIST OKOHYATENBHOE yaaneHue
TEXHOIOTHYECKOTO NPUITyCKa IHUINA, 3aJaHHOTO TEXHOJOTHYECKH (B YaCTHOM
BapHAHTE ra30BOW PE3KOM UM MEXaHHYeCKO# 06paboTKok).

Crioco6 OCyIIECTBILIIOT CleAYIOWUM 06pazoM. 3aroTOBKY IIOJy4alOT M3
JIMCTa HU3KOJETMPOBAaHHBIX CTajled (B YaCTHOM BapMaHTE M3 CTAJIBHOTO JIMCTA -
mapks 09T1,C wm Cr3, TonmuHo# 10 6 MM) myTeM ero packpos. Ilonyuyennyro
IIOCKYIO JIACTOBYIO 3arOTOBKY C IPUIIYCKOM Ha OTOOPTOBKY KPOMKH IO BCEMY
IIepUMETPY KOHTYpa 3aroTOBKH HArpeBalOT JO INTAMIIOBOYHBIX TEMIIEPATYp, B
auanazone ot 870°C no 1150°C B Tepmmueckoii meun (B yacTHOM BapHWaHTe B

TEPMHUYECKOH ra30BOii II€9M KaMEPHOTo THIIA 0 TemiepaTypsl 940+10°C). 3atem
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YKJIa[IBIBAIOT TOPSAYYIO 3aroTOBKY 6 Ha NPHXXHMHOE KONBLO 3, BKJIOYAIOT XOJ
TPaBepChl BHU3, 3aKPBIBAIOT LITAMIl M BKJIIOYAIOT MMOJA4Yy >KHAKOCTH BBEICOKOIO
MlaBIeHUs Ha MyNbTE yHpaBleHHs (He MOKa3aH); NPIKUMAIOT 3al0TOBKY YCHIHEM
TpaBepCHl B uana3oHe oT 1500 Tc no 4500 Tc (B yacTHOM BapuaHTe Ha [ CTyNEeHU
yewnuss (3000 1c). Brmouyaror paboumii Xo[ BEITAIKMBATENS (He mokazaH) B
Auanasone ot 500 Tc mo 1500 Tc, (B YacTHOM BapHaHTe BKIIOYAIOT pabounii xoz
BeITanKuBaresns Ha Il crynenn ycunus (1055 1c), nocTeneHHO CHUMAIOT pabouee
AaBJICHHE Ha MOJI3yHEe OJHOBPEMEHHO C XOJOM BEHITAJKHMBATENS B IHAINA30HE OT
4500tc mo 450TC (B YaCTHOM BapHaHTe CHHMAIOT paboyee naBieHHe Ha MON3YHE
nocne 5+10 cexyHI xoa BEITAIKUBATENS IO 150Tc), npu 3TOM BEITSIKKa IHHUINA HE
NPEKpaINaeTcss (HIKHUH BBITATKHBATENb (OPMHUDYET 3aroToBKy). OKOHYaHHMe
INITAMIOBKA  MPOMCXOOUT TNPH JAOCTHXKEHHM MAaKCHMaJbHOH BBICOTEI XOJa
BBITAJIKUBaTE, ,z[aﬂeé BBITAJIKUBATENIb OIyCKA€TCSd B HCXOOHOE IIOJIOXKEHUE,
OTLITaMIIOBaHHAs 3arOTOBKa OCTaeTCs Ha MPWXXKMMHOM KOJBIE. 3aTeM
PaCKpBIBAIOT IUTaMIl ¥ BBIBOAAT [HMINE H3-TIOA mpecca. Jlna ymoGcTBa
TPaHCIOPTHPOBKHM JHUINE MHOrZA MOTYT OXJIaXJaTh B TedyeHue 5+10 MUHYT mpu
TeMnepaType OKPYXAIOIETo BO3AyXa MOMEINEHHsS Ha MEXaHW3aluM BBIFPY3KH
npecca [1-4658, npu 3ToM (GH3HUKO-XMMHYECKHE CBOMCTBA NHHUINA He MEHSIOTCAL
Hist obecrieueHns: OKOHYATENBHOTO OGOPMICHHS IHIMHAPHYECKON YacTH JHMINA
Ha MallMHEe OTOOPTOBKH, B KOTOPOH JHMIIE PacloNaraeTcs «OTKPHITON YacThio
BBEDPX», HCIPABISIOTCS BBIIYKIOCTH [HHWINA, HaXo4dIOudecs Ha wu3rube ero
TIOBEPXHOCTH, JJI 4€ro: BHYTPh AHWIIA 10 ycraHaBnuBaroT komup 13, namee
auume 10 Bmecte ¢ komumpoM 13 ycTaHaBIMBAaIOT Ha oropy 12 mammHI
orbopToBkM 11, BKMOYaOT (HOpPMOOGPasyOmMil PONHK 8; MOMKMMAIOT omnopoi
AHHILE C KOIIUPOM [0 KacaHHs POJIMKOM M Hayajla JBIDKEHMS PONIMKA; BKIIOYAIOT
BpaleHne GopmooGpasyIoIIero poiuKa; IOABOAAT GOPTYIOIMIA POHK 9 K JHUIILY
C KOIMHpOM M HA4YHMHAIOT KalMOpPOBKY: KaTHOpOBKa OCYINECTBISETCS 3a CYET
XONOJHON IUIACTUYECKOH JedopMaluy MaTephana IHHINA MO BO3AEHCTBHEM
JaBNeHHs OOpTylolmero ponuka. Ilepuogudeckd BO BpeMs KauOpoBKH

CMa3BIBAIOT POJIUKH JIIOOO0H CMa3KoM, HalIpUMEp HHIYCTPHATBHBIM MaciioM U-12A
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I'OCT 20799-99. Kamubposky BeayT g0 o6pasoBaums HUIHHAPUYIECKON YacTH
JHHUINA. 3aTeM OTBOAAT GOPTYIOLIMIA POTHK OT JHUINA, OCTAHABIMBAIOT BpalleHHe
hopMoO6pasyIommero poirKa, OMYCKAIOT OMOPY MALIMHBL, H3BIEKAIOT THUIIE
BMECTE C KOMHMPOM C ONOpHI MAUIAHBI OTGOPTOBKH. Omnepanuio oT6OPTOBKH
MPOBOAAT B 2 3Tala C POMEXYTOYHBIM YIAlIeHUEM TEXHOJIOTHYECKOro NpUIyCKa
[0 IEpUMETPYy ZHMINA, [UIA HCKIOYEHMS Je(eKTa «CKIaAKooGpa3oBaHUEy.
Bropoii aran 0T60pTOBKH MOCIE yHaNeHHs NpHIYCKa aHAIOTHYeH IIPOBEICHHUIO
OTOOPTOBKM IIEPBOrO 3Tana 10 06pe3KH TEXHOJIOMHYECKOTO IIPUITYCKa, AJISA Yero:
BHYTpb AHMIIA 10 ycraHaBnuBaroT komup 13, manee muumme 10 BMecTe ¢ KOITHpOM
13 ycranaemuBator Ha onopy 12 MammHb oTGOpTOBKH 11, BKNIOYAIOT
(opMooGpasyromuii ponHK 8; MOIKUMAIOT OTIOPO#t JHUILE C KOIKMPOM JI0 KacaHHs
POJIMKOM U Havalla IBHXXCHHS PONMKA; BKIIOYAIOT BpalleHue GopMoobpasyromiero
poONHKa; MOABOIAAT OOPTYIOIMH PONMK 9 K [JHMLIy ¢ KONMPOM M HAYMHAIOT
KaHOpOBKy: KamubpOBKa OCYLIECTBNSETCS 3a CYET XONOAHON IIACTHYECKOM
neopManuy MaTepuana JHMINA IIOX BO3LEHCTBHEM NABIEHHS Sopryrorero
ponuka. Ileproauyeckd BO BpeMs KalIMOPOBKM CMA3bIBAIOT POJNMKH OGO
CMa3KO#, HanpuMep HHAYCTPHAIBHEIM Maciom W-12A TOCT 20799-99
Kannbposky Bemyr mo o6pa3oBaHvsi LMNMHAPHUYIECKON YacTH HMINA. 3aTeM
OTBOMAT ~ OOPTYIOLMMH PONMK OT [HMING; OCTAHABIMBAIOT  BpAUICHUE
opmMOOGpasyromero ponuka, OIYCKAOT ONOpYy MAlHHBI, W3BIEKAIOT IHHIIE
BMECT€ C KONMPOM C OIOphl MalIMHBl OTOOPTOBKH. B uyacTHOM BapmanTe,
ornepanus 0OTOOPTOBKHU — KaJMGPOBKH IIPOBOAMTCS B /IBA ITAIA C IIPOMEKYTOUHEIM
YAaJIeHAEM TEXHOJIOTHYECKOro MPUITYCKa [0 IepUMETPY JHMINA, IS HCKIIOYEHHS
AedeKkra «cKIankooGpa3oBaHHe» Ha MallMHE OTOOPTOBKH Mapku M-714751.
Hanee NpPOM3BONAT OKOHYATENBHOE YAATEHHE TEXHONOTHIECKOrO TIPHUITyCKa
AHHMINA, 3aJaHHOTO TEXHOJIOTHYEeCKH (B YaCTHOM BapHaHTe ra3oBOH pe3Kol HiH
MEXaHM9IECKOH 06paboTKOif).

B camoM Hadasne BBITSXKKH YCHIIHMe NPHKMMA MaKCHMAIBHO (B JHANa30He
ot 1500Tc mo 4500TC), MpH OKOHYAHUM XOHa BEITAIKHBATES YCHIIME NpHXXuMa

CHHXaCTCs N0 MHHUMAIIBHBIX 3HaUeHHWi B auamazoHe ot 4500tc mo 450rtc, (B
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YaCTHOM BapuaHTe B CaMOM Havajle BEITSDKKH oT OmM g0 400MM  xoma
BhITaKMBATelId ycuine mpmwxuMa mnpecca I1-4658 makcumansao (3000 Tc), a Ha
nocnepHux 200 MM pabodero xona BHITAJIKHBATENs OHO CHHKAETCA N0 Beca
TPaBEPCH M BEPXHEH 9acTH IITamIa, TO €CTh 10 1501c.) CHsATHe yCHIHS NpmxuMa
IIpH NIPOXO0XIEHHUH MAaKCHMANBHOIO HM3ruda MOBEPXHOCTH IMO3BOJHIIO H36eXaTh
PE3MEPHOro yTOHEHHs CTEHKH IHHILA. YMEHBIIEHHE CKIaqKooO6pa3oBaHHS Ha
NOBEPXHOCTH 3arOTOBKM OCYIUECTBISETCS 3a CYET BEIGOPAa ONTHMAIBHOTO
3HA4YEHHs pajuyca pabouel KPOMKHM MaTPHIBI IPH MPOEKTHPOBAHHH IITAMIIOBOI
OCHACTKH.

Paznenenve nponecca U3roTOBIEHHs 0COGOTOHKOCTEHHOTO 3JUIHIITHYECKOrO
AHHINA IUCTEPHBI HA IITAMIIOBKY IUIOCKOM 3arOTOBKH Ha THIPABIMYECKOM IIpecce
NPOCTOro AEHCTBHsI, OO0PYIOBAHHOM HY)XHHM BBHITAJIKHBATENIEM H HOCIIEAYIOIIYIO
ee OTOOPTOBKY-KanmMOpOBKY Ha MallMHE OTGOPTOBKH C HCIOJB30BaHHEM
TOIICTOCTEHHOTO KONHpA, NMPOQHIL KOTOPOTo INOJHOCTBIO MOBTOPSET MPOdMIb
TOTOBOTO0 OCOGOTOHKOCTEHHOTO 3JUIMITHYECKOrO IHUINE, MO3BOJIHIIO YCIIELTHO
PEIUMTEL TEXHUYECKYIO 3a/1a4y U3TOTOBJIEHHS BBIICYKa3aHHBIX AHHIIL

IlepeMelneHre OTIITAMIIOBAHHON 3arOTOBKM M KOIIMPA, pa3MeEIIEHHBIX
Mexay ($opMoobpasylomuM U GOPTYIOIMM POIHMKAMHE, MO3BOJIHIIO IIPOU3BECTH
OTOOPTOBKY — KalMOPOBKY LMIMHIPHYECKOH YaCTH AHHUINA, CrIAKHBAHHE ro¢p B
3a30pe MEeXZy BBINIEYKAa3aHHBIMH POJIMKaMHM. JTO YIyYIIHJIO KAa4yecTBO JHHUIIA,
TEOMETPHIO €ro KOHTYpa, YCTPaHHIIO HEOOXOAUMOCTE MOCIEAYIOIIEl BalbIIOBKH
ero 0OpTa, TO €CTh CHH3HIIO TPY[O3aTPAaThl HA €ro M3rOTOBJIEHHE. VY nydurenue
TCOMETpHH KOHTYpa JHHMINA BIIOCIECTBIU CHHXAET TPYJOEMKOCTh €ro COOPKH C
00evalikol M TOBBILIAET KAYECTBO CBAPHOTO IBA HA COEAMHEHHH OGEYaiiKh C
THUIIEM.

CyIHOCTD 3asBI€MOT0 H300PETEHNS MIOSCHIETCS (BUIYpamMH:

Ha ¢ur.l m300paxkeH OO BHA INTAMIIA I BBITSDKKH JHWIIA Ha Ipecce
TIPOCTOTO NEHCTBHSA, OCHALIEHHOTO BBITAIKHMBATENEM; LITAMII CONEPIKHT: BEPXHIOIO
IUIKTY 1, 3aKpeIuIeHHyI0 Ha TpaBepce MPecca, HIKHIOK ILTHTY 4, YCTaHOBIIEHHYIO

Ha CTONE mpecca 5; IUIATHl CIyXaT I YCTAHOBKA B HHX MATPHOBl 2 H
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INPHXHMHOrO Kosiblla 3, (opMOOOpa3OBaHHE OCYLIECTBIAETCS C ITOMOIIBIO
IlyaHCOHA 7, YCTaHOBJIEHHOTO Ha HIDKHEM BHITAIKUBATeJIe TIpecca;

Ha (QHT. 2 IpeACTaBNens!: GOopMOOGpasyroLHii pouk 8, GOPTYIOLIHIA POIHK
9, nnume 10, ycmoBHOe 0603HaYeHIE MAIITHHEI orbopToBKH 11, omopa 12;

Ha Qur. 3 mpeacTaBNeHsl: GOpMooGpasyrommit poHK 8, GOPTYIOLIHit pOJIHK
9, nuuiue 10, ToncTocTeHHBIH Konup 13;

Ha ¢ur. 4 mpeACTaBIeH 3CKH3 M3IOTOBIEHHOTO OCOGOTOHKOCTEHHOTO
SIUTMIITHYECKOTO JTHHUIIA.

Ha AO «HIIK «YpanBaroH3aBo/» HCIIOJB3YIOTCS 3asBISEMBI CrIoco6 s
U3rOTOBJIEHHs OTOOPTOBAHHOTO OCOGOTOHKOCTEHHOTO JHHINA BATOHOB - IIHCTEPH,
TOATBEPXKAAIOIIK BO3SMOXXHOCTh IPOMBIIITIEHHOTO IPUMeHeHus u306petenus. Ha
NPSAIPUATHA UCTIONB3YEeTCA THAPABIMYECKUN IIPECC IPOCTOro AeicTBus (MapKa
I1-4658), o6opymoBaHHEIH HHXKHHM BBITQJKHBaTeNeM, ¢ ycrideM 10000 Tc u

xonoM nonsyHa 600 MM, a Takke MallliHa 0TGOPTOBKY (Mapka M-714751).



Dopmy.ia H3obpeTeHns

1. Croco6 H3roToBIEeHHS O0COBOTOHKOCTEHHEIX SJUTHIITHYECKUX JHMIL,
BKITIOYAIOIHA 0Ope3Ky JHMCTOBON 3aroTOBKH IIO KOHTYpY C IpPHITyCKOM Ha
OTOOPTOBKY IO BCEMY MEpHMETpY KOHTypa 3aroTOBKM, HarpeB 3aroTOBKH IO
[ITaMIIOBOYHBIX TeMIlepaTyp B AuanasoHe ot 870°C mo 1150°C, B Tepmmyeckoit
N€YH, BBITAXKKY IUIOCKOH 3arOoTOBKA Ha THAPABIMYECKOM IIpecce IIPOCTOrO
AeHCTBUA, 06OPYAOBAHHOTO HIDKHUM BBITAJIKUBATENIEM, IS 4Yero YKJIaAbIBAIOT
TOPAMYIO 3arOTOBKY Ha NPHXMMHOE KOIBLO, BKIIOYAIOT XOJ TpPaBepChl BHH3,
3aKPBIBAIOT IITAaMIT ¥ BKIIOYAIOT [I0/1a4y XKHUAKOCTH BBICOKOTO JABJICHUS Ha IyJIbTe
YUPABJICHHS, NPHKHMAIOT 3aTrOTOBKY YCHJIMEM TPaBepPCHI B quamazone ot 1500 Tc
mo 4500 Tc, BKIIOYAIOT paGoumMii X0 BBITAIKHBATENS B auanasoHe ot 500Tc 1o
1500 Tc, mocrenenHo cHuMaroT paGouee HaBNeHue Ha MIOJI3yHE OJHOBPEMEHHO C
XOJIOM BBITAIIKUBATENSl TPaBEpPCH B Auama3oHe oT 4500Tc mo 450Tc, okOoHYaHUe
IITaMIIOBKH  NPOHUCXOIUT IPH JAOCTHXXKEHHHM MAaKCHMATbHOM BBICOTHI XOZa
BHITAJIKUBATENIs, Jallee BBITAIKHBATEND OITyCKAalOT B UCXOMHOE IIOJIOXEHHE, NpPH
STOM OTINTAMIOBaHHAs 3arOTOBKA OCTaeTCAs Ha IMPHWKAMHOM KOJbUE, 3aTeM
PaCKpBIBAIOT INTaMIl W BBIBOAAT [HHUINE M3-IIOA IIpecca, OKOHYATEILHOEe
OOpMIeHHe WIMHAPHYECKOH 4YacTH JHHIIA OCYIIECTBIISIIOT Ha MallHHe
OTOOPTOBKH, B KOTODPO# JHHUINE pacroiaraercs «OTKPBITOH 4aCThIO BBEPX», IIyTEM
YCTaHOBKH BHYTpE JHMINA KONHpA, PasMELICHHMs NHHINA BMECTE C KOIHPOM B
paboyee MPOCTPaHCTBO MAaUIMHEI OTGOPTOBKH, BO3IEHCTBHS dopMoobpasyromero
u OOpTyIOLIEro ponMKOB Ha M[HHINE C KOIHPOM C HX IepeMeleHHeM
OTHOCHTEJIBHO NpYT JApyra, 3a CYeT 4Yero NPOMCXONMT CIVIaXHWBaHHE ToppoB
HEPOBHOCTEH IIOBEPXHOCTH JHHINA B 3a30pe MeXay (dopMoobpasyromum
POJMKOM, GOPTYIOLIM POHKOM U KOTHPOM, IIPH 3TOM orepanuo oT6OpTOBKH -
KamuOpOBKH TIPOBOJAT B fBa 3Tama C NPOMEXYTOYHBIM  yAaJICHHEM
TCXHOJIOTMHMECKOr0 NpHUIYCKAa IO MEepUMETPy IHHMINA, [pHYeM BTOPOH ITaml
omepanuy  OTOOPTOBKH-KAIUOPOBKM  aHAJIOTMYEH [IEPBOMY, IIOCIIE  Yero

IIPOU3BOJAT OKOHYATEIIBHOE YAQII€HHUE TEXHOJOTHYECKOTrO IIPpHAITyCKa THUIIA.



2. Choco6 mno nmnl. ommuyaromuiicsi TeM, OCOGOTOHKOCTEHHbIC
SIIMNTHYCCKUE AHHUINA H3roTaBauBaroTcsa auamerpoM (D,) B amamasone ot 2200
1o 3200MM, ¥ ToMIMHO#M cTeHKH qHUINA (S) 10 6MM.

3. Cnoco6 mo m.l. orTnmyarommiics TeM, YTO 3arOTOBKY, IOAJIEXKAIIYIO
¢opMoo6pasoBaHmo MONYYalOT M3 CTanbHOro nucra Mapku 091'2C wmm Ct3,
TONIMHOM (S) Mo 6MM.

4. Cnoco6 mo mn.l. oTimMvaromuiics TeM, YTO HarpeB 3arOTOBKH,
nomexaiued  $popMooOpa3oBaHHIO NPOHU3BOAAT B TEPMHUUYECKOH Ta30BOM Meym
KaMepHOro THIa 10 Temnepatypsl 940+10°C.

5. Cnoco6 mo m.l. oTnHYarOmMiic TeM, YTO BHITAXKKY 3arOTOBKH
OCYLIECTBIIAIOT Ha T'HPABIM4YECKOM Npecce MPOCTOro AeicTBrs Mapku I1-4658.

6. Cnoco6 mo m.l. OTIMYAIOMMIACA TeM, 9TO 3arOTOBKY MPHXHMAIOT
yCHIIMEM TpaBepchl Ipecca Mapku [1-4658 na I ctynenn ycumus (3000 1c).

7. Cnoco6 mo mn.1. oTIUYaroWuiics TeM, 9To pabodmii X0/ BHITAIKHBATENS
npecca Mapku [1-4658 sxmouaror Ha III crynenn ycunus (1055 Tc).

8. Cnoco6 mo 11.1. oTMyaroIuMiics TeM, YTO i (POPMHPOBAHHS 3arOTOBKH
AHUINA BBITAJIKMBaTeneM npecca Mapku [1-4658, cauMarot paboyee fapneHne Ha
noj3yHe nocie 5+10 cekyHn xona BeITanKkuBarens 1o 150tc.

9. Cnoco6 mo m.1. oTIMYAIOIKICS TeM, YTO OKOHYATENbHOE O(hOpMIICHHE
UUTMHIPUIECKON YaCTH JHHUINA OCYIIECTBIAIOT B [Ba 3Tama ¢ MPOMEXYTOYHBIM
yZaJICHHEM TEXHOJIOTHYECKOro NPHUITyCKa 110 HEpUMETPY AHUINA, IJIS UCKITIOYEHUS
Retexra «cknaaxkoobpa3oBaHue» Ha MallMHe OTOOPTOBKH Mapku M-714751.

10. Cnoco6 mno m.1 oTauyaromuiics TeM, YTO OKOHYATEILHOE yaajleHue
TEXHOJIOTHYECKOr0 IPUIyCKa IHHINA OCYINECTBISIETCS TIa30BOM pe3KOH MM
MEXaHU4YeCKOH 06paboTKOIH.

11. Crioco6 mo 11.1. oTnuyaromuiics TeM, YTO B CaMOM Hadasle BhITOTHEHHUS
npouecca BBITAXKHA AHAL oT OMM 10 400MM Xonma BEITaKMBATeNs YCHIHE
npmwkuMa npecca I1-4658 makcumansHo (3000 TC), a Ha mocnemuux 200 MM
pabodero xona BHITANKHBATENS OHO CHHXAETCS 1O Beca TPaBepChH U BepXHeil

YacTH lITaMIia, To ecTh 1o 150Tc.



«Cr1oco06 u3roToBiIeHHS 0COO0TOHKOCTEHHBIX SJTHIITHYECKHX JHHUII C

HCIIOJIb30BAaHUEM KOIIHpa»
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«Crnioco6 u3roToBiIeHHS 0COO0TOHKOCTEHHEIX 3JIIHIITHYECKHX JHHUIIT C

HCIIOJIb30BAHHUEM KOITHpa»

1

¢ur.2



«Croco6 H3roToBIEHHS 0COOOTOHKOCTEHHBIX QIUITANTHYCCKUX THHUI C

HCII0JIB30BaHHUEM KOITHPa»
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«Crnoco6 u3roToBieHUs 0COO0TOHKOCTEHHBIX QJUTAIITHYCCKUX OHHUIL C

HCII0JIb30BAaHHUEM KOIIHpa»
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OTYET O MATEHTHOM IIOVICKE  [Hovep eapasuiickoi sassicu:

(cratba 15(3) EAIIK u nnpasuno 42 IlateHTHOM HHCTPYKLMYU K

EAIIK) 202000234

A. KITACCHOUKALMS TIPEJMETA W30BPETEHMSI:
B2ID 22/22 (2006.01)
B2ID 19/02 (2006.01)
B2ID 51/18 (2006.01)

CornacHo MeskayHapoaHoi natenTHo# kiaccudukanun (MITK)

b. OBJIACTb NHOUCKA:

TlpocMoTpenHas JokymeHTaumsa (cuctema kiaccudukauny u nuaexcel MITK)
B21D 7/00, 11/00, 19/00, 22/00, 51/00

OnexkTponHas 6a3a JaHHbIX, HCMOMB30BABIIAACA IPH MOUCKE (Ha3BaHKE 6a3bl U, ECITH, BO3MOXKHO, HCIIONIb3YEMbIE HIOUCKOBBIE TEPMHUHDI)
EAPATIS, ESPACENET, rouckoBbie CHCTEMbI HALMOHA/IBHBIX BEAOMCTB, OTKDPbITbIC HHTEPHET-HCTOYHHKH

B. JOKYMEHTBI, CHUTAIOLIMECS PEJIEBAHTHBIMHU

Kareropus* CcbuikK Ha IOKYMEHTBI ¢ YKa3aHHEM, I'ie 9TO BO3MOXHO, PEJICBAHTHBIX YacTei OrxocuTes K myHKTy Ne

A Txaues A.I'. Texnonorus annaparoctTpoeHus. Y4ebHoe nocobue. 1-11
Mocksa, U3narenscTBo «Maitmnoctpoenuey, 2001, crp. 74-85

A US9771630B1 (SAMUEL SON & CO LTD), 26.09.2017 1-11
pedepar, kon. 1 ctpoku 6-15, 61-66, koi. 4 ctpoku 8-58, kos. 5
cTpokH 13-43 onucanus usobpereHus, pur. 2-6

A RU2148459C1 (OAO «'PABOBCKUI 3ABOJI CITELIUAJIU3U- 1-11
POBAHHBIX ABTOMOBUJIEM»), 10.05.2000
pedepar, neBas KOJIOHKa CTPOKa 9 — mpaBasi KOJIOHKa cTpoka 20 Ha
cTp. 4 onucanus usobperenus, pur. 1-4

A JP2014208374A (TOYOTA CENTRAL RES & DEV), 06.11.2014 1-11
a63aupl 0031, 0032, 0051-0056, 0074-0079 onucanus u306peTeHus,
dwr. 1-5

D NOCHeNAYOUIUE NOKYMECHTBI YKa3aHsbl B NPOJOIKCHUH

«T» - 6onee no3nHUI TOKYMEHT, ONYOANKOBAHHBIM NOCIE RATHI NPHOPUTETA H
* OcoBble KaTEroOpHH CCHUTOUHBIX JOKYMEHTOB: AHUA A0KY > oy A pHOp

«A» - JOKYMEHT, ONpeAeasioumit oB1uii yposeHb TEXHHKH NIPUBCACHHBIH A1 OHUMARHA H30OpeTeHus

«D» - IOKYMEHT, IPUBENICHHBIH B €BPA3NICKON 3asBKe «X» - IOKyMEHT, UMelowuii Hanbonee GIU3KOE OTHOLIEHHE K IPEAMETY NIONCKa,

«E» - Gonee panHmii TOKyMEHT, HO OMyGAHKOBAHHBIA HA ZATY NOZia4M T0pOYaLKi HOBH3HY UM W300PETaTeNbCKHH YPOBEHD, B3SThIH B OTAENLHO-

leBpasniicko 3aMBKK HIM NOCHE Hee e

O - IOKYMEHT, OTHOCALLIMFICH K YCTHOMY PACKDHITHI0, SKCTiOHHpo- | ~IOKYMEHT, uMeioluii HanGolee G3K0€ OTHOICHHE K IPCAMETY TOHCKa,
BAHHIO 1 T L NOPOALIHi H306PETATENLCKHI YPOBEHE B COUETAHHU C APYTHMH IOKYMEH-

TaMH TOH e KaTeropuu
«&» - IOKYMEHT, ABAKIOLIMICS FaTeHTOM-aHaN0roM
«L» - TOKYMEHT, PUBEICHHBIN B IPYTrHX LEMIX

"P" - NOKyMEHT, OnyGIMKOBAHHBIN 10 AaTht [10NA4H EBPASHHCKOH
38%BKH, HO NOC/IE JIaThl HCIIPALIHBAEMOTO NpUOpUTETA”

Jlara nposeaenus natenrtHoro novcka: 13/07/2021

VronHomoueHHOE 11110:
3amecTuTeNb HAYAIbHIKA OT/E/A MEXAHVKH,
DM3UKM U DAEKTPOTEXHHUKH M.H. IOcynos
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