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Fockopnopauua «Pocatom»

lockopnopayus «Pocamom» —3mo MHo2oNpPouIbHbIG X0/10UH2, B/Iaderowuli GKmuUuBamMu U KOMnemeHyusamu
BO BCex 3BeHbsIX NPOU3BOOCMBEHHO-MexXHO/102u4eckol yenoyku amomMHoU 3Hep2emuKu: 2e01020pa3Be0Ka
u 006bi4a ypaHa, KoHBepcus u obozaujeHue ypaHa, pabpukayus s0epHo20 MonuBad, MAQWUHOCMpPoOeHUe,
npoekmupoBaHue u cmpoumesbcmso A3C, zeHepayus 3aekmpuyeckol 3Hepauu, BbiIBOO 50epHbix 06beKkmos
u3 3KkcnJayamayuu, obpaujeHue c ompabomaswum 10epHbIM MONJIUBOM U pAOUOAKMUBHbLIMU OMX00aMU.

lockopnopaumsa «Pocatom» TakKe pPa3BMBAET HOBbIE HaMpPaB/ieHMs B3Heca 3a pamKaMi OCHOBHOW MPOM3BOACTBEHHO-
TEXHOMOMMYECKOM LIeMOYKM MO reHepaLmm 3neKkTposHeprum Ha ASC 6ObLIOM MOLLHOCTL: BETPO3IHEPreT1Ka, sAepHas
MedMLUMHA, NepcnekTUBHbIE MaTepuanbl WU TEXHOMOrMKW, LMbPOBblE MNPOAYKTb, MHOPACTPYKTYPHbIE peLleHus,
aOONTUBHbBIE TEXHONOTMN U HakonuTenu sHeprin, ACY TI1 1 3NeKTPOTEXHMKA, SKONOrMYeckmne peweHns 1 ap.

Kopnopauus obbenmHsaeT bonee 350 NpeanpuaTUin U OpraHmn3aLni, BKIKOYAs HayYHble UHCTUTY Tl U eQUHCTBEHHbI
B MM1pe aTOMHbI NefoKObHbIN GNOT. PocaToM ABNAETCA KpynHeKLen reHepupytoLern komnaHmer Poccnm n 3aHumaeT
nmaupylolee NoioKeHWe Ha MMPOBbLIX PbIHKAX AAEPHbIX TeXHONOrmMin (coopyxeHne A3C, ycnyrn no oboralleHuto

ypaHa, dabpukauma agepHoro Tonamea v ap.). MobanbHOCTb KOpNopaumm xapakTepusyeTcs O0MbLIMM KOMMYECTBOM
1N MaclWTabom peanmsyembix NPOEKTOB B MHOCTPAHHbIX FOCYAAPCTBAX, BbICOKOW A0NeN 3apy0exHOM BbIpyYKU.
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TonnuBHaa KomnaHua Pocatoma «TB2J1»

TonnuBHasi komnaHusi Pocamoma «TB3JI» — 00uH u3 KpynHelwux B mupe npou3zBodumesell s0epHO20
monsusa. TonauBHAS KOMNAHUS SIBJSemMcsi MOHONOJ/IbHbIM NOCMABWUKOM s10epHO020 monauBa O/is Bcex
pocculickux A3C, cydoBbix U uccnedoBamesibckux peakmopos Poccuu. Ha monnuse TB3/la pabomarom A3C
B 14 cmpaHax mupa, 3mo kaxosil 6-0 3Hepzemuyeckul peakmop.

B coctaBe TonnnBHOM KOMMaHWUN — npeonpunaTnda, cneynanmsnpyrowmeca Ha npon3BoaCcTBe ra3oBblX LI,EHTpIACI)yF,

oboraleHnm YpaHa n ¢)a6pl/IKaLl,l/Il/l AOEPHOIo TOMNJIMBA, a TakKXe Hay4YHO-MncCcienoBaTte/ibCkKMe N KOHCTPYKTOPCKMNe
OpraHMsaunn.

TonnmeHaa komnaHua PocaTtoma «TB3JT» akTMBHO pa3BMBAET HOBblE HaMpaBneHa b3Heca, TakMe Kak MeTanyprus,
BbIBOA, M3 3KCMMyaTaumMu Pas3fiMuHbiX OOBEKTOB, LUMOPOBbIE M aOOUTUBHbIE TEXHOMOMW, HaKOMUTENW SHepruu,
obopynoBaHune ana TIK, XMMMYECKasa NPOMbILLIEHHOCTb.
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MPOV3BOACTBEHHbIX yenoBek paboTaeT MWUPOBOTO PbIHKa BbIpYyUYKa
MoLWwanoK B KomnaHun habpurKkaumm MO HOBbIM MPOAYKTaM
AnepHoro Tonavea
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METANNTEX

000 «Pocatom MeTannTex»
OTpac/ieBoON UHTerpaTop No HanpasneHuo «MeTannyprusa»
TonnusHou KomnaHuu Pocatoma «TB3J1»

TonnuBHAsE KOMNAHUS QKMUBHO pAa3BUBaem HOBble bu3Hechl B cpepe npou3BoOCMBa Hes0epHOoU NnpooyKyuU.
OOUH u3 OCHOBHbIX Hesi0epHbIx busHecoB — «Memasnypausi», B e20 3a0a4u BX00sim: pacwupeHue KiaueHmckou
60361, pazBUMUE NPOU3BOOCMBEHHbIX MOUjHOCMel, CO30aHUe HOBbIX Q/IbSIHCOB U NAPMHepPCMB.

TexHonormyeckumm naptHepammn OO0 «Pocatom MeTannypryuyeckme TexHONOrMmW»  SBAAIOTCA MNPeanpuaTns,
Cneuranv3npylowmecs Ha NPOM3BOACTBE NPOAYKLMM U3 TYronnaBKMX M NErknx MeTannioB, a Takke CrIaBOB Ha WX
ocHoBe. VHTerpatop KoHconuampyeT komneTeHumn npeanpustui AO «TB3J1» B obnactn meTtannyprin: AO YM3,
AO «MC3», MAO «H3XK», OO0 «3JTEMALL MATHAT».

KoMnaHusi 3aHUMaeTCsi aKTUBHbBIM MPOABWXEHWEM MeTaypruuyeckor npoayKuMm MnpenpuaTuii Ha POCCUIACKOM
1 3apyOeXXHOM PbIHKaX.

HayuHblll  noTeHUMarn, TEXHONMOrMYeckue KOMMETEHUMW, KBaMMOUUMPOBAHHbIE  Kafdpbl  METaNypruydeckmx
NPeanpUATAIA MHTErpaTopa NMo3BoNAT MHULMMPOBATL Pa3paboTKy HOBbIX BOCTPEOOBAaHHbIX MAaTEPMAIOB 1 3aMycKaThb
B MPOW3BOACTBO MPOAYKLMIO U3 HUX, @ TaKKe ONepPaTMBHO pearmpoBaTh Ha 3ampockl U yAOBNETBOPSTL MNOTPEOHOCTY
BeAYLLMX BbICOKOTEXHOIOMMYHBIX OTPAC/IEN MPOMbILWIEHHOCTU.

AO «MC3
000 «Pocatom MimnnaHTaT» OOg) <<3)'I»EMALLI MATHUT
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NpeunmyuiecTBa

YHWKaNbHble MPOM3BOACTBEHHbIE MOLLHOCTH
C Pa3BUTOWN NOTUCTUYECKOM MHDPACTPYKTYPOM

CepTudmnumpoBaHHasa cuctema
MeHeO)XMeHTa KavyecTBa

CooTBeTCTBUE CTaHOapTam pOCCVII7ICKI/IX
N MeXAYHapPOAHbIX OpraHoOB aKKpeadnTaunu

(55;\\% Bonee 30 neT paboTbl HA POCCUMNCKOM
30 JIET

I N 3apybEXHOM pbIHKAX

N’

FOB Bonee 3200 BbICOKOKBANNPULNPOBAHHbIX
ﬂmﬁ cneunannucToB
N

Qgé;q BbicCTpOEHHOE B3aMMOAeNCTBUE

O.f.é_j,o c seaAyuwnMn Hay4HbiM OpraHnsaulmamun

7= CobcTBeHHbIM R&D-LeHTp
6@3\ Ha 6a3e OO0 «Pocatom MeTannTex»

* TuTaHoBas NpoayKLms

* KanbLmeBast MHXEKLMOHHAA MPOBOJIOKA W NTErMPYHOLLME SNIEMEHTDI
- Tyronnaekue, pegkue 1 peakosemesnbHble MeTan bl

* [opoLlKK H1Kena 1 KobanbTa

* [lepcneKkT1BHbIE NPOOYKTHI:

[pPOV3BOACTBO BbICOKOMPOYHBIX MPOBOLOB;

[pOV3BOACTBO NMPOAYKTOB HAa OCHOBE AMOKCUAA LIUPKOHUS;
To4yHOe UTbe, aMOMUHNIA;

MpoKn3BOACTBO MPELIM3NOHHBIX TPYD 13 HEPXKABEIOLLMX CTanen.



lMpousBoaAcTBEeHHO-
TexXHOoJIorm4yeckue BO3MOXXHOCTU
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MONHbIN LMK NPOU3BOACTRA,
OT CblPbs 10 FOTOBOW MPOAYKLNN

NMPON3BOACTBEHHDIE
N TEXHOJTOTMYECKUE
KOMMNETEHUUN

[MopomeTtannyprua

N MUPOMETANNYPrus.
JNEeKTPOXUMUS.

VogmaHoe paduHMpoBaHme

BbinnaBka meTannos

N CrnaBoOB

ObpaboTka MeTansos
JaBneHnem

OTnmBKa MeTannos

MexaHnyeckast 0bpaboTka,
nonyyeHune getanen
1 nx cbopka

MMEIOLWUNECA
TEXHOJIOr'MU

Mony4eHme NopPOLLKOB:
Ca, Zr,Nb, Ta, Li, P3M.
WoanpHblie: Zr, Hf

MonyyeHue cAUTKOB: Zr, Ti,
Nb, Ta, Hf, Li.
Jluratypsl, cnnaesbl

MNonyyeHre npokaTa:
Tpybbl, MPOBOMIOKA, MPYTKM,
JINCTbI, NpodUAn

TouHoe NnTbe, NosyveHune
NNTBIX 3arOTOBOK,
TepMuyeckasa obpaboTka

MexaHunyeckas 06paboTKa
MpownssoacTso CMNM

V13rotoBneHmne
obopynosaHus ans A3C

MCNOJIb3YEMOE
ObOPYONOBAHUE

PeakTopbl
DKCTPAKTOPbI
DNeKTponmM3epbl

Meyn rapHucaxHble
NHOYKUMOHHBIE Neyn
INeKTPOHHO-Ty4EeBbIE NeYn
BakyyMHO-ayroBble neyu

MpeccoBoe obopynoBaHme
KoBOUYHble KOMMEKChI
[MpokaTHble CTaHbI
BonounnbHble CTaHbl
Tepmunyeckoe obopyaoBaHme

3D-mopennpoBaHue
Wnpru-mawmHebl

STM-p0o60TN3MPOBaHHBI
Komnnexkc SHELL-O-MATIC

VHOYKUMOHHbIE

¥ ra3oBble neymn
ObopynoBaHue ost pesku
TokapHoe obopyaoBaHme
®pe3zepHoe obopynoBaHme

CBapoyHoe obopyaoBaHue




KoHTposnb
KayecTBa

KoHTponb KavecTBa npogykumm TomnnvBHOM KomnaHuu PocaToma «TB3J1»
1n OO0 «Pocatom MeTannTex» OCyLLeCTBAAETCA Ha BCEX 3Tanax NpOM3BOACTBa,
OT CbIPbS 40 FOTOBOrO M34eNus.

Ha npor3BOACTBEHHbIX MPeanpPUATUAX MeTaypruyeckoro Knactepa BHegpeHa
N CcepTMOUUMPOBAHA CUCTEMA MEHeIXMeHTa KayecTBa B COOTBETCTBMM
c TpebosaHusimm 1SO, MAFAT3, FOCT P®, POCTEXHAA3OPA.

CEPTU®UKAT TIc CEPTUDUKAT TIC . u
wpew — CucTeMa MeHe[KMEHTa kavecTBa T CwucTtema ynpaenesus -]
LT ———— T, 150 9001 5 oxpaHoit Tpyna OHSAS 18001  §
Tpefonanuam cTanaapToD 150 9001:2015, 150 14001:2015, BS OHSAS 18001:2007 * KAMeHTOOpHEHTHPOBAHHOCT '§ * BBISIBMEHUE OMACHIX COCTORNMI §
OHSAS 2007 i :|  *yaosnersopénnocT, knuenta .
E50 14001:2015 1 ::“m .um ] #150 s0att:2011 e mnenmasae % « ouerKa creneH pucka %
ScTheeceams & yssmenmns Aeraommocrs cnorawel - MeponpwATAR 10 perynupoBaKMio
i e X e e o o e xcon! £ g
it sl p— e wa mmﬂ"‘mum aan 1D 15 100 52672 ; 1D 15116 11266 ;

43TEI0, . Freasce, yn. Bances, &, T, ¥seypreses Pecapfiss,
Paccan

CucTema 3KONOrUECKOro
MeHepxkmeHTa I1SO 14001

CucTema aHepreTUyecKkoro
MeHepkmeHTa ISO 50001
« aHepreTusecKui nokasaTent
:| - onmummsaunn ucnons3osanms
aHepruw | pacxona aHeprw
- ynysienwe HepreTHICCKOR

* 3auTa OKpYKaloWeH Cpea KaK BeaywaR
aanava

P den

www.tuev-thueringen.de
www.tuev-thueringen.de

ID 15 104 10699 ID 15 275 14075

METO/[bl KOHTPONA
KAYECTBA

CneKTpanbHbI¥ aHanNu3

ATOMHas ammccns (oyrosas uicp) ATOMHasa abcopbuus

Macc-cnekTpomeTpus PeHTreHOBCKasi GiyopecLeHLms

Xvumunyeckum aHanms

doTomeTpuUs MoTeHumoMeTpuUS

TypbuamumeTtpus BoccraHoBuTENbHOE NNaBneHne
IKCTPaKLMOHHas GoTOMeTpHUSA NHbpakpacHan abcopbums
MpasumeTpuA BblcokoTeMnepaTypHasa s3KCTpakLums
TutpumeTpus NoHHaa xpomaTtorpadumsa
KomnnekcoHomeTpua [a3omeTpus

KynoHomeTpus

DU3MKO-MexXaHUYecKme NCMbITaHNA Koppo3noHHbIe UCMbITaHKA
MeTannorpadpuyeckmne nccnenoBaHms dnekTpodU3nYeCcKMe NCMbITaHMA




OTpacnun npyumeHeHus
BbINyCKaeMoM NpoayKLuuu

HaqubuZ noTeHuwnan, TexHonornmyeckme KomneTeHunn, KBaJ'Il/Id)l/ILI,l/IpOBaHHbIe Kadpbl I'Ipe,D,FIpVIﬂTVIVI Nno3BONAKOT
BbIMOJTHATb pa6OTbI no 3arycky B CepVIVIHOE NMPOn3BOACTBO HOBbIX MaTepPMasioB N MEePCrneKTUBHbIX HOMEHK/aTyp
npoaykunm, a TaKXe OonepatMBHO pearnpoBaTb Ha I'IOTpE6HOCTl/I BeayLwmx 0Tpacne17| MPOMbIWTEHHOCTHN
1 BbICOKOTEXHOMOMMYHbIX KOMMAHWIA.

ATOMHaA
NPOMbILWIEHHOCTb

ABUaLUNOHHO-KOCMUYECKanA
NPOMbILWIEHHOCTb

CypoctpoeHue
M KopabnecTtpoeHue

JHepreTuka

— PocaTtom
M MerannTex

HedTerasosas u
HedTexMmunyeckas oTpacib

MeTannyprus
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MepuuuHa

B

MawunHocTpoeHue

(-~

Mu KPO3/NTEKTPOHUKa




ATOMHasn MPOMBIWLNEHHOCTb

+ ObopynoBaHMe 2-1o 1 3-ro KNaccos 6e3onacHoOCTK ANa A4epHON
ycTaHoBkM (A3Q)

« EMKocTHOe obopynoBaHue 1-ro, 2-ro, 3-ro, 4-ro Knaccos
6e30MacHOCTM N3 KOPPO3NOHHO-CTONKMX CTanemn 1 CnnaBoB

* BblinapHble yCTaHOBKM, GUNLTPbI U TEXHOMOrMYeckue 6noku ans
HedTerasoxMMmM4eCcKom, XMMMYeCKoM, aTOMHOW MPOMbILIEHHOCTH

+ 3anacHble 4eTann U 0CHaCTKM B PaMKax NpoeKTa MoAepHU3aLmnm
1 NPOAIEHUS CPOKOB 3KCM/yaTaLnm SHeproboKos

« O6opynoBaHMe ast Hay4YHO-UCCnenoBaTeNbCckmx LeHTpos (MBUP,
MUK, CKN®)

OBMOTOYHBIV TEPMOPAAMALMOHHBIV MPOBOA NMPSMOYIONbHOIO
ceveHUs, NpefHasHavYeHHbIM Ans paboTbl NPUY NOBbILLEHHBIX
TemnepaTypax, Ao 450 °C, B yC10BUAX HEMTPOHHbIX MOTOKOB BbICOKOM
WMHTEHCMBHOCTU (CoKpalleHHoe 0603HaueHme MTPC-450)

TpyOKM KOHOEHCATOPOB 3HEPreTUYeCKnX YyCTaHOBOK, TPYOONpoBOab!
KOHTYPOB OX/TaX/1€HUS PEAKTOPOB

CBapKa n3nenuim n3 TuTaHa

SNeMeHTbI JHepreTnyecknx yCtaHoOBOK

e Ctennaxu 6acceitHa BblAepPKKH,
ctennaxwu pna TBC (ansa ceexero
TOonnuea)

* HectaHpgapTHoe 06opyAoBaHue,
TeXHOJNIOrMYyecKas oCHacTKa,
creuuvanbHoe 3KCNepUMeHTalbHOe
obopypoBaHue

* PekTnduKaLMoHHasa KONOHHA,
Tpy6onpoeopabl BITMN/ YPXU, petanu
rMaBHOrO ynnoTHeHUs, GUNbLTPbI
cneuBoAoONOAroTOBKU

b neHaJ‘lbl, Yyexnbl

* Tpy6onpoBoabl, 6akn, GUNLTPBDI,
TennoobMeHHUKH, rHesga pns OTBC
(ananor CYXT), kancyna Ul

PaguaunoHHO-CcTOMKME,
)KapocToiiKue npoBoAa

(MOXX-npoeopa)
Tpy6bl TUTAHOBbIE

TuTtaHoBas NMPOBOJIOKa

MoKoBeKu, NPyTKKU, Kap6uabl, HUTPUABI,
6opuabl LUPKOHUA U radpHUA

ABMaLMOHHO-KOCMUYECKaA MPOMBIWNEHHOCTb

N3HOCOYCTOMUMBBIE MOKPbLITUSA Ha AeTansax
aBMALIMOHHbIX ABUraTeNnen

[BuraTenn, ruapaBnnyeckme CUcTeMbI,
CUCTEMA KOHAULIMOHNPOBAHMA 1 Mp.

CBapKa M34enum ns TUTaHa
Kopnyca gsuratenei, nonatku 1 AUCKM TypOuH

YOAVHUTENN ANS Nbe30pe3MCTOPOB (0aTYMKOB) AN aBUALMOHHbIX
aBuratenemn

* SKpaHupyoLLMe METaNMYeCKme NNeTEeHKM A8 3aLnTbl BOPTOBbLIX
Kabenew v XryToB OT BO3LEeNCTBUA INEKTPOMArHUTHBIX MOJen
1 3NEKTPOCTaTUYECKMX Pa3PALOB MPOBOAOB 1 KabebHbIX CKPYTOK
KOCMUWYECKMX anmnapaToB, MOHTaXHbIX MPOBOLAOB, Kabenen, XryTos;

* AHTEHHbI KOCMMYECKMX anmnapaToB C NMOBbILIEHHbIMM SKCMTYaTaLMOHHbIMU
XaPaKTePUCTUKAMM Ha OCHOBE MHHOBALIMOHHBIX MaTepuanioB B3ameH
JOPOroCTOALIMX BONbOPAMOBbIX HUTEI C MOKPLITUEM 30/T0TOM
(ceTenonoTHO);

* MOHTaXHbI TEM0- 1 PaAMALMOHHOCTONKIMI MPOBO Ha OCHOBE
CuNb-cnnaBa ¢ ynydweHHbIMW XapaKTeEPUCTUKAMM 01151 PAKETHbIX
OBUraTenen c Temnepatypoin skcnayataumm oo 1050 °C;

* ABMALIMOHHbIE npoBoda Masioro ce4eHna

KoMNOHeHT XKapOornpPOoO4HbIX N TYyronjiaBKMx CrjiaBoB
Ona aBaunm n paKeTHOl7I TEXHUNKN

KOH,D,eHCaTOpr Pa3/INYHbIX TUMOB U cq)ep I'IpI/IMEHeHI/IIZ

HukeneBblie
3NEKTPONUTUYECKUE MOPOLLKU

TuTaHoBble TPY6bI

TuTaHoBas NpPoBOJIOKa
MokoBKuK, NpyTKH

PagnauMoHHO-CTOMKMKE, XKapoCcToNKue
npoBeoga (MOX-npoBoaa)

0Oco60 TOHKMeE NPOBOAA C NOKPbITUEM
cepe6poM, 0ONIOBOM, HUKeNeM

FadHuin, kKapobuabl, HUTPUAbI, Gopuabl
LIMPKOHUA U radHUA

TaHTan
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CypocTpoeHue n KopabnectpoeHue

TuTaHoBbIE TPY6bI
TpybonpoBoabl 3a60pa Boabl, TPYO6OMPOBOALI CUCTEM MOXAPOTYLIEHUS

(umnopTozameLyeHue)
CBapKa 1U3genunin U3 TuTaHa CBapoyHas TUTaHOBas NPOBOJIOKA
lpebHble BUHTbI, Basbl TuTaHOBbIE NPYTKU, MOKOBKU

JHepreTuka

ObopynoBaHWe Ans 3HepPreTKu Bnoku BakyyMmHble 1 (popBaKyyMHble

[lna ansTepHaTUBHOWM 3HEPreTUKM — NaHeNen CoNHeYHbIx baTapen, ANna
0OMOTOK MMApPOreHepaTopOoB, YacTel AN reoTepMasbHbIX TEMIOBbIX ToHKue npoBoAa c NoKpbiTUEeM U 6e3
HaCOCOB W CMNOBbIX 3NeKTpoKabenen

MocTosiHHbIE peaAKo3emMesbHble

KomnoHeHT reHeparopa BETpO3HepFETVI‘-IECKOVI YCTaHOBKMU
MarHuTbl

Hed)TerasoBaﬂ n HECI)TEXMMVI‘-IECKaFI MPOMbBIWTIEHHOCTb

TexHONOrMa TOMHOro NINThA NO

MpUMeHSIeTCH MPW 3KCAyaTaLUmMm H B
PUMEHAETCA NPK SKCn1yaTal acoco BbiN/IaBASI€MbIM MOLENAM

BypoBble KOPOHKM 4118 OCHALLEHWS BYPOBbIX LITAHT MO Yo Kap6upgbl, HUTpuabl, 6opuabl
M NopoAe ¢ npeaenomM npoyHocth go 40 Mla LUUPKOHUA U radpHua
TpybonpoBoabl XMMWNYECKINX PeaKTOPOB TuTaHoBbIE TPYObI

MeTtannyprusa

B KayecTBe BOCCTAHOBUTENA OKCUAOB B METASIYPrM TYronnaBKux
V¥ pPeOKUX MEeTanoB, B KaYECTBE NErvpyoLLEro d1eMeHTa
1 pabUHUPYIOLLETO peareHTa B LIBETHOM MeTannyprm

MeTannunuyecknin Kanbuum
31eKTPONUTUYECKUN

[ins 06paboTkM MeTaNNypPruyeckmx pacrnaaBoB C LeMbo yyYlleHns
TEXHONOTMYECKMX CBOWCTB XMAKON CTaNn 1 NMOBbILEHNS
NOTPEBUTENBCKNX XapaKTEPUCTUK CTasIbHOM NPOAYyKLUMM PSOOBOro

KanbuueBas UH)XXeKLMOHHas
NPOBOMNOKa AN BHene4Hol 06paboTku

cTanu
M OTBETCTBEHHOMO Ha3HaYeHus
MpOM3BOACTBO BbICOKOMPOYHBIX HU3KONErMPOBaHHbIX CTasei Huo6wii
W XKapOMPOYHbIX CMIaBOB
JlernpoBaHue TUTaHOBbIX CM/1aBOB MoamnaHbiit uMpKoHwit
KOMMOHEHT aponpoUHbIX 1 TYromniaBKMX CNaBoB As aBmaLmm FacdHuin, kapbuabl, HUTPUABI,
N PAKETHOW TEXHWUKM 6opuabl LUPKOHUA U radHuUA

VIMANaHTaTbl 415 OCTEOCUHTE3a U SHOOMPOTE3NPOBAHNA,

TuTaHOBbIE NPYTKU, TPYOKU, NOKOBKMU
WHCTPYMEHTbI PYTKW, TPYOKW,

TuTaHoBble AUCKU, NPOAYKLUUA U3

HTaslbHble MMMNAHTAThI "
fewTa € narta LUPKOHUEBOW KEPaMUKK

MpoTe3bl opTOoNeamyeckme: Moaylb PeryMpoBOYHO-COeQNHUTENBHOMO TexHoOnorusa TO4YHOro UTbA No
yctpowncTtsa (PCY) BbiMJIaB/If€MbIM MOAENAM




MawwunHocTpoeHue

TexHOoNorma TOYHOro NUTbA
no BbiNN1aBNA€MbIM Mo eNaAM

BTynku ons gsuratenei

Kap6ugbl, HUTpuAbl,

CocTaBnsoLmMe METANIOPEXYLMX 1 OYPOBbLIX TBEPAbIX CMIaBOB
w XYW P PA 6opuabl UMPKOHUA U radHUA

HacocHble ycTaHOBKU AN
rmpponpuBoaa pasin4yHoro
rMaopoCTaHUMK BbICOKOI O AaBneHunA MPOMbILAEHHOrO OGOpynOBaHMH

MUWHM-CTaHUMM, HACOCHbBIE YCTaHOBKM Manon 1 CpeHen MOLLHOCTY,

BbICOKOCKOPOCTHOW ene3HOA0POXKHbIA TPAaHCMOPT: ANS TUHNK
KOHTAKTHOIO MPOBOa C BbICOKMM HaTAXKEHWEM, KOTopas No3BonT
06ecneynTb CKOPOCTb ABUXEHNS Xe1e3HOA0POXKHOMO TPaHCMopTa
[0 450 KM/Y

KoHTaKTHbIV npoBoa ans BCM

pebHble BUHTbI, Basbl Tpy6bl, NPYTKX, MOKOBKU TUTAHOBbIE

MukpoaneKTpoHuKa

FacdHuin, TOHKMe NpoBoAa
C NOKpbITUEM U Be3

MonyyeHne pPe3nCTUBHbIX MIEHOK C 0COObIMM CBOMCTBaMM

il

1
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MpoaykToBas nMHeUKa

npOAyKLI,MH N3 TUTaHa U TUTAHOBDLIX CMJ1aBOB

MpousBoaCcTBO NONMHOMO UMKNA, 6onee 500 TOHH NPOAYKLUM €XerogHo, ocBoeHo 6onee 200 HOMeHKNaTyp
NPOAYKLMN B COOTBETCTBMU C MEXAYHAPOAHbIMU CTaHAAPTaMU.

Cdepbl npumeHeHus:

aBMalUMOHHO-KOCMMNYeCKad, aTOMHad, HquTFIHaFl N XMMMYeCKada NMPOMbILWNTEHHOCTb,

MaLLINMHOCTPOEHME, KopabnecTpoeHue.

— CopTameHT —

MpopyKuusa Pasmepbi, MM
BecluoBHble Tpy6GbI:
— xonogHoaeGopMMPOBaHHbIE;
— ropAYyenpeccoBaHHble; 0 3-325
— TpyOHble 3aroToBKM
MpyTKKn

(B TOM YmCIIe NPAMOYrONbHOMO
CeyeHus), NoKoBKM

@ 8-350

MpoBonoka ©0,8-7
Cnutkmn

@ 280-360
— OJJHOKPATHOro Nepennaea
Cnutku:
— IBOVHOrO nepen/aea; @ 360-500
— TPOWMHOro Nepennasa
Konbua n guckm @ 200-500

Mapku cnnaBoB

BT1-00, BT1-0, BT6C, MT-1M,
MNT-7M, NT-3B, OT4-1B
(3,0Al-2,5V), 5B, cnnas 14,
cnnas 37, 3,0A1-2,5V 1 op.

BT1-00, BT1-0, BT3—1, BT5,
BT5-1, BTo, BT6C, BTocs,
BT6u, BT9, BT14, BT16, BT20,
BT22, OT4, OT4-0, OT4-1,
MT-3B, 3M, 2B, MT-7M,
Ti-6Al-4V, Ti-6Al-7Nb,
Ti-3AL-2,5V u gp.

BT1-00cs, BT2cB, BT6cB,
BT16, BT20-1cB, BT20-2cs8,
MT-7McB, OT4-1cB, OT4cB,
CnT-2, 2B v op.

BT1-00, BT1-0, BT3-1, BTS5,
BT6, BT6C, BTéu, BT8, BT9,
BT14, BT16, BT20, BT22, BT23,
MT-3B, MNT-1M, MT-7M, MT-7
Mcs, 2B, 5B, 3M, cnnas 14,
cnnas 19, cnnas 37, BTV-4,
BNT1, Gr2, Gr4, Gr4dB, Gr5,
Ti-6Al-4V 1 ap.

3M, MT-3B v gp.

TexHu4eckue TpeboBaHUA

roCT 22897-86, TY 1-5-421-90,
TV 5.961-11916-2007

(TY 14-3-820-79),

TY 1825-123-07516250-2013,
TV 1825-147-07516250-2013,
TY 1825-155-07516250-2014
(TY 14-3-821-79), n ap.

rOCT 26492-85, TY 398-2008,
OCT 190107-73, OCT 190202-75,
OCT 190173-75, OCT 1 92062-90,
OCT B5P.9325-2005, AMS 4928,
AMS 2380, AMS 4911, AMS 6931

FOCT 27265-87 (OCT 1 90015-77),
TV 1-809-273-81
(TY 1-809-1174-2009)

rOCT 19807-91, OCT 1 90013-81,
OCT 192077-91,

TY 5.961-11951-2009,

TY 404-2015, ASTM B348

OCT B5P.2005, OCT 1.9000-70



Mpoaykuna us HepXxaBeloLWmX cTanem

TOHKOCTEHHble XONoAHOKaTaHble TPYObl NOBbILEHHOW TOYHOCTU KPYI/IOro UAKU WECTUrPaHHOro ceYyeHus us
BbICOKOMPOY4HbIX, TPyAHOAEePOPMMPYEMbIX MAPOK CTaNu U CNJ1aBOB

Cdepbl npumeHeHus:
aBMALMOHHO-KOCMMYECKas, aTOMHast, HedTsaHaaA U XMMUYECKas MPOMBbILWIEHHOCTb,
MaLUNHOCTPOEHMe, KopabnecTpoeHue.

— CopTtameHT —

Hapy»Hblii AMameTp TonwmHa CTEHKM TpeGosanus
HomuHanbHbIN MpenenbHoe HomuHanbHbii  MpepenbHoe Mapky cnnagos K nosepxgocm
pa3smep, MM OTKIIOHeHWe pa3mep, MM OTK/IOHEHne TRY
Tpy6bI Kpyrbie
0,5..3,0 T&T -;583,03 0,12..0,5 fg’gl“fgg; Cranu ayCTEHWTHOrO Kacca:
o S 06X18H10T, 08X18H10T, 511847,
+0,02..+ 10,02+ HC68, 2K164. Hapy»xHas
3,0..300 0,2..6,0 MOBEPXHOCTb —
Cranm GeppuTHO- . 3K18] TepmoobpaboTka
30,0...110,0 %00 0,5..6,0 19%e-1007  MApTEHCTHOTO Knacca. © B Bakyyme/
Cranu MapTeHCUTHOTO Kacca: B Cpene
Tpy6bl WecTUrpaHHbie Ppa3sMepPOM «MOA, KNoY» 3M810. 3alLMTHBIX ra30B/
YKaponpouHble ctanu: 3823, WAMpoBaKMe.
3M450, 4C139.
BHyTpeHHss
»KaponpoyHble CnnaBbl: MOBEPXHOCTb —
3M912, 3M915, 31747, BX4A. TepMoobpaboTka
BH. 28,8... +005..+0.4 04.25 +0,05..+0,4 MpeLm3rOoHHbIe CrIaBbl: B BaKyyme/
BH. 103 -0,05...-0,4 Yt L, -0,05...-0,4 42XHM’ 36HXT|-O B Cpeu,e 3aWMTHBIX
rasos.

CnnaB »aponpoYHbIN
Ha »Kere30HMKENeBOom
ocHose: YC116.

Flpop,yKu,Mﬂ n3 antoMmmHuUeEBbLIX CrnJiaBoB

MpokaT U3 antoMMHMUEBbIX CM/TAaBOB: GeCLIOBHbIE TPYObl, NPYTKU, Npodunn.
Cdepbl npuMeHeHUs:

adBMaUMOHHO-KOCMMYeCKad, aTOMHad, Heq)TﬂHaFl N XMMmn4yeckKad NpomMbllLTIEHHOCTb, MalLMHOCTPOEHME,
KopabnecTpoeHue,.

— CopTtameHT —

Mpoaykumna Mapku cnnaBoB Pasmepbi, MM

MpyTok CaB1 @55, 60, 70, 80, 85

MpyTok CaB1T @ 40x440; @ 25x2700; @ 15x1000; @ 15x1500

Tpy6a CaB1T @ 30x1,5x2100; @ 50x2x1100; @ 50x2x3700; @ 85x8,5x500; @ 74x2,5x1100; @ 70x2x1100

13



14

npOﬂyKU,VIFl n3 KanbuuA

MeTannn4yeckuin Kanbuum 3NeKTPOSIUTUYECKUN

AO YM3 aBnsaeTca KpynHeUwWmnmM B Mupe
npousBoAUTENEM XMMUYECKN YACTOro
MeTaNININYeCcKoro Kanbuus

No 3NEeKTPONUTUHECKON TEXHOJIOTUN.

MpumeHeHne: MeTanyprysa TyronaaBKmx
W pedKux METANOB, LBETHAA MeTanIyprums.

PbiHku: PO, EC, CLUA, CHT.

HasHauyeHue:

INEKTPONUTUYECKMI KaNbLIMA MPUMEHSIETCS B KayecTBe
BOCCTAHOBUTENA OKCMOB B METANTYPrnM TYronnaBKux

M PedKMX METaNsIOoB, rae K XMMUYeCKOMY COCTaBy
METaNIMYecKkoro KanbLUmsa NpeabsaBasioTcsa BbICOKMe
TpeboBaHWS MO COAEPXKAHNIO MPUMECEN, CKITOHHbIX

K nmepexoay B LieNeBoi MeTass, B Ka4ecTBe NerMpyouero
3M1eMeHTa U PadUHMPYIOLLLEro peareHTa B LIBETHOM
MeTannyprum.

Xumunueckunin coctas INNEKTPOJIMTUYECKOIro MeTaJiJZiIn4eCcKoro Kanbuuma

Copep)xaHue aKTUBHOroO Kanbuus, % CopepixaHue npumecen, %
Ca Mg Al Si K+ Na
99,0 0,03 0,003 0,01 0,07

nponyKuMﬂ U3 3N1IEKTPOJINTUHECKOIro mMeTalJiu4eCKoro Kanabuua

HaumeHoBaHue MapameTpbl YnakoBka

Kycku kanbLms Bec <15 kr

CTpy)KKa Kanbums TonwmHa <5 mm bouka 115 kr,
Kpynka kanbums Onametp—010 mm 28:2 lgg EF
[paHynbl KanbLms OnameTp 0—3 MM cpena ynakoBKM — aproH
[PaHybl KanbLMEBbIX CM/1aBOB Ouametp 0—3 MM

MpumedaHne — KnaccndurkaumorHsin wdp 4312, cepuinblin Homep OOH 1401.




KanbuneBas nHXeKUMOHHas NpPOBOJIOKa AN BHENEYHOU 06paboTKm cTanu

o= _LE "V AO YM3 sBnseTca KpynHemwmnm

B MMpe NPou3BoAUTENEM KallbLiMEBOW
MH)XXEKLMOHHOM NPOBOJIOKU Ha OCHOBE
3KCTPYAUPOBAHHOIO XMMUYECKU
YNCTOrO SIEKTPOJIMTUHECKOTO
MEeTaJINIMYECKOro KanbLus.

MpumeHeHune: yepHaa MeTanyprusa.
PbiHku: PO, EC.

Ha3HauyeHue:

KanbuneBas MHXeKLNOHHas MPOBOJIOKa Ha OCHOBEe
SKCTPYAMNPOBAHHOIO XMMNYeCKMN YACTOTO
SNEKTPONTINTNHECKOTO KallbLUMA NPUMEHAETCA O1A
O6pa6OTKl/l MeTannyprn4ecknx pacnsiaBos C Lesibio
yny4duweHna TeXHoorn4ecknx CBOMCTB XMWOKOW CTanu

1 NOoBblWeHWNA I'IOTpE6l/lTEJ'IbCKl/IX XaPaKTEPUCTNK CTaNbHOM
npoayKumn pagoBoro M OTBETCTBEHHOIO Ha3Ha4eHUA:

— NOBbIWEHNA YNCTOTbI CTaJIN MO HEMETaJTTMHeCKMM
BKJ/THOHEHUAM;

— ynyduweHnAa pa3sinBaeMoCTu )KI/I,D,KOVI CTanu,;

— MOBbILEHMSA BbIXOAA FOAHON HEMPEPBIBHOMNTOM
3aroTOBKY;

— CHMXeHNA OTCOPTUPOBKK CTaJIbHOIO NpPoOKaTa
MO NOBEPXHOCTHbIM M BHYTPEHHNM ,u,queKTaM;

— MOBBILEHUSA KOPPO3NOHHbIX N LINKNYECKINX
CBOWCTB CTasu.

Xumuueckuii cocTaB HanonHUTens (KasnbLUEBbIN SKCTPYAUPOBaHHbIW NPYTOK)
KaNbLiMEBOWN UHXXEKLMOHHOI NPOBONOKU

CopepraHue aKTUBHOIO Kanbuus, % CopepxaHue npumecen, %
Ca Mg Al Si K+ Na
99,0 0,03 0,003 0,01 0,07

I'Iapameprl KasibUuueBbIX NHXEKLUMWOHHDbIX NPOBOJIOK ANnA BHene4yHomn OGPaGOTKM CTanu

[An3aiiH MHXXeKLMOHHOW NMPOBOJIOKU Kun 11x0,8 KUM9x0,6 KW 10x0,8 KW 10x1,0
[vameTp MHXEKLMOHHON MPOBOIOKM, MM 11 9 10 10
TosLWMHa 3aMKOBOW CTasibHOW 000104KM, MM 0,8 0,6 0,8 1,0

Bec MHXEKLMOHHOM NPOBONIOKU, /M 350 240 285 330
Bec HanonHuTens (KanbLUWeBbl NPyToK), r/M 95 74 73 65
CpenHsasa onmMHa MHXEKLMOHHOM MPOBOMOKN, M 3500 5200 4700 4650
CpenHnin BEC MHXEKLMOHHOW NPOBOMOKMN, K 1200 1250 1300 1500
CpenHuii BeC KanbLms B OYHTE MHXEKLMOHHON NPOBOMOKN, KI 330 390 350 300
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NMpoaykuua us TaHTana

Mpepnaraemas NPoAYKLUMA NPOUM3BOAUTCA U3 CIUTKOB COGCTBEHHOrO NPOM3BOACTBA.
B 3aBMcMMOCTU OT TpebGoBaHUI 3aKa3uMKa KOHTPONb MPOU3BOACTBA M CAAYM rOTOBOIN MPOAYKLUM MOXET
OCyLeCcTBNATbCA € y4acTuem BM MO PO, AT, PMPC.

Cdepbl npuMmeHeHuUs:
aBNALMOHHO-KOCMMYECKasa MPOMbILLIEHHOCTb, MAWMHOCTPOEHME, HeDTAHAA U XMMMYeCKas
NPOMBILIEHHOCTb, KOPAbNecTpoeHne, aTOMHas NPOMbILLIIEHHOCTb.

— CopTaMeHT —

Ha npeanpusatim ocyLecTBNAETCS OCBOEHME MPOM3BOACTBA ClieAyoLLMX BMOAOB NPOAYKLIMM U3 METaNIMYeCKoro TaHTana:

Mpopykums Matepuan TexHu4yeckue Tpeb6oBaHUa

MopoLok
KOHOEHCAaTOPHOro Knacca

JlucT, nexTa, donbra

TaHTan B cooTBeTCTBUM

MpyTok .
MeTaNnyecKui C TpeboBaHNAMM 3aKa3uMKa

[MpoBonoka

BecwoBHas Tpyba,
B TOM YMCIIE KanunnspHas

MpoayKkuua ns LMPKOHUS

18 % MMPOBOro pbiHKa LLUPKOHMEBOrO NpPOKaTa obecneymnBaeT
TonnuBHaa komnaHusa PocaTtoma «TBIJ1I».

MpumeHsaembit MeTog oauaHoro padpMHUPOBaHUA [AET CBEPXUYUCTDIN
Mo rasoBbiM NpUMecam paprUHUPOBaHHDBIN LLUPKOHUNA.

MpoayKUMst U3 LMPKOHUA MPUMEHSETCA B aTOMHOM MPOMbILLIIEHHOCTU.
OCHOBHOE OT/INYME LIMPKOHWEBLIX CM/IaBOB HEALEPHOro MPUMEHEeHNS
COCTOUT B MOBbILIEHHOM CofepPXaHun radHus (He bonee 4,5 %)

MO CpaBHEHWIO C saepHbIM LnpKoHneM (He 6bonee 0,05 % radHus).

Cdepbl npumeHeHuUs:
HedTAHAA U XMMMYECKas MPOMbILLIEHHOCTb, MALLMHOCTPOEHME,
aTOMHas NPOMbILLIIEHHOCTb.

— CopTaMeHT —

Mpopykuus Mapka/CopT Pasmepbl HopmaTueHas pokymeHTauus
[MopOoLWOoK LMPKOHNUS Mu3-3P, MU3-3P 0.u., He pername oTC TV 95 259-99
3NEKTPONNTUYECKIUIA Mus3-0P, MU>3-0P o.u. PEaMEHTNPYETCA

TabneTkmn NpeccoBaHHble 13 3N1eKTPONNTUYECKOro @ 35x10 Mm

N3 3NEKTPONMNTMYECKOrO  MOPOLLKA LIMPKOHMA MapoK:  Macca ofHom TabneTku: TY 95 856-90
NopoOLWKa LUMPKOHMS MU3-3P, MLU3-3P 0.u. He 6onee 55 rp.

ASTM B494/B 494M-08,

lybKa LUMpKoHMeBas CopT1 R60702 He pernameHTnpyeTca TV 001.378-2003
LInpkoHWI MognaHbIiA LlnpKoHnin noamaHbin, @ 16-20 MM TV 95 46-97
(B BMOE NPYTKOB) UnpkoHnin nogmaHbii 0.4.  OnnHor 1200-1400 mm



Mpoaykuusa

MeguuyHcKre n3genms:
MMMNNAHTaT AeHTabHbIM OAQHOKOMMOHEHTHbIN
Kepammyeckmm

MoAWVNHUKN CKOMBbXEHNSA

DOopCYHKM, TBEPAbIE NEKTPONUTBI 1 Ap.

OnucaHue, xapaKTepPUCTUKU

MpoTe3npoBaHue: A9 BO3MELLEHWA MOCTOAHHOM YacTu 3yba,
HeCcyLLen xeBaTeNbHYO Harpy3sKy

MoBbILEHHAs KOPPO3NOHHAA CTOMKOCTb,
M3HOCOCTOMKOCTb K abpa3uay.

* MnoTHOCTb: 6,1 r/cm?

« [Mpenen npoyHocTM Npu n3rnde 1200 MlMa
* Mopuctoctb < 0,1 %

* [pegen npoyHoOCTH Ha OxkaTre 1000 MlMa
« TBepaocTsb (Mo Bukkepcy) 1200 HV

Pa3nnM4yHOro HasHa4yeHus no Tpe6OBaHI/IF|M 3aKa34uMKa

17
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Mpoaykuua us rapHusa

Mpoaykuua xapakTepusyeTcs HU3KUM cogepaHuem npumeceit (1X10-2 — 10-4 %),
B TOM Yncne uupkonmsa (0,1-0,5 %).
Cdepbl npumeHeHus:

dBMaUMNOHHO-KOCMMYeCKad N aTOMHaA NMNPOMbILWTEHHOCTb, MallMHOCTPOEHWE, METAsTTypIrnA,
MUKPO3MEKTPOHWKA, OMNTWKaA.

— CopTaMeHT —

XUMMYeCKMIM coCTaB npoayKumMn Ha OCHOBE MeTaJlJIM4eCKoro I'aCle/IﬂZ

MaccoBas ponsa npumeceii He 6onee, %

Mpoaykr . . .
Ti Al C C Fe Si 2Zr Ca Cu Mg Mn Mo N Nb Ni O W Zr+Hf
nra 0,01 0005 001 0005 004 0005 10 001 0005 0004 00005 001 0005 001 002 005 001 998
ron1
0,005 0,005 001 0,003 0,04 0005 10 001 - 0004 00005 01 0005 - 005 - - 99,8
(rOCT 22517_77) ) i ’ ) ’ ’ ’ ) ) ’ ’ ’ i B
Mpoaykuua Pasmepbl TexHuuyeckue Tpe6oBaHUsa

TabneTMpoBaHHbI

. @ 30 mm; h=10 mm -
3NEeKTPONUTUYECKMIM NOPOLLOK 113

CnnTKK, BbINNaBNEHHbIE

@ 360 MM; < 1,5 TOHHbI -
N3 3NEKTPONNTMYECKOrO NMOPOLLKA

MpyTkn nognaHoro radHus Fen-1 - roCT 22517-77
MNpoBosioka @ 1-4 MM ASTM B737-10/15 mapok R1 /R3 / R3
fuet, nonoca L <2500 Mu; B < 250 mu; H < 0,6 mm RAMMHECKIM COCTaB

npUMeHnTeNbHO K MM

npOAyKLI,VIf-l Ha OCHOBE€ rnpounseoacTBa radmm:

* Jluratypa rapHuii-Hukenb (Hf-Ni) ¢ Kap6ug radpHusa (HfC)
» TeTpaxnopug radpHus (HfCl4) ¢ Auokcupg rapHusa (HFO2)

Avokcua rapHmsA, NoOpoLoK

TunoBble NokasaTenu
MaccoBas gons npumecen, % He 6onee
HfO,+ZrO, ZrO, Sio, Fe,O, AlLO, TiO, MgO Cao nnn
99,5 0,5 0,01 0,01 0,005 0,01 0,01 0,01 0,1



CoepuHeHNsA LUPKOHUA U radHusA

EAuHCTBEHHbIN B Poccuu npouseoguTesb NOIHOrO TEXHOIOrMYECKOro LMKJ/a, Ha4nHas oT nepepaboTku
McXoAHoro cbipbs (BCKPbITUSA LUPKOHUEBOW PyAbl) M 3aKaH4YMBas Nosly4eHUeM roToBo NPoayKLUnu —
XUMUYECKU OYMLLEHHDbIX COEAVNHEHUIN LUPKOHUA U radpHus.

Cdepbl npumeHeHus:
aBMALMOHHO-KOCMMYECKas NMPOMbILLIEHHOCTb, MalLMHOCTPOEHME, HedTsHasA
N XMMMYeCKas NPOMbILLIEHHOCTb.

CoepunHeHus radHusn

OCBOEHO MPOWM3BOACTBO TYroMiaBKMX COedMHeHWU radHMa (no TpeboBaHMAM 3aKasumka): KapObuoos, HUTPWUOOB,
60pnaoB. B CTagum 0CBOEHWS TEXHOOMMSA NMPOM3BOACTBA TeTpaxnopuaa radHus.

Xumunueckuin coctae okcupa rapHus

MaccoBas gonsa, %
HanmeHoBaHue nokasarens

N2 1 Ne 2
HfO2 + ZrO2, He meHee 99,8 99,3
Zr02, He bonee 0,4 1,0
MMM, He 6bonee 0,5 0,5

CoeanHeHnsa LUPKOHUSA

Avokcna UMpKoHUA HecTabunusnpoBaHHbi no TY 95 2782-2001
I'Ipe,u,Ha3Haqu onda  WMN3rotoBieHNA MOPOLWKOBbIX KOMI‘IO3VILI,VII;I, OrHeyrnopHbIX KepaMn4eCKMX MaTepnalios,
Nbe30KepaMnKn, MeTanim4ecknX nraTyp.

Hopma ansa mapok, %
HaumeHoBaHue nokasatens

au1 aua LUpO-2
MaccoBas 0ona CyMMbl AMOKCUMAOB LMPKOHNS, radHUs, He MeHee 99,3 95,8 99
MaccoBasi nons noTepb NPY NPOKanMBaHMK, He bonee 0,5 - 0,5

Avokcna LMPKOHUA, CTabUNN3NPOBaHHbIN OKCUAOM UTTpUA, no TY 344-2000
I'Ipe,u,HasHaqu ON4a N3rotoBneHms TeXHUYecKom KepaMnKun.

Hopma ansa mapok, %
HavmeHoBaHuWe nokasarens

Aums auva
MaccoBasi £oNs CyMMbl AMOKCUAOB LMPKOHNUS, FadHNUS 1 OKCMAA UTTPUS =992 =992
MaccoBas gons okcmaa nTTpus 4-6 15-17
MaccoBas gons notepb NPV NPOKaIMBaHNN <0,5 <0,5

OKcUHUTpPAT uMpKoHusa no TY 427-2021
OcBOEHO MPOM3BOACTBO: KapboHaTa LMPKOHWS OCHOBHOro no TY 335-97, TyronnaBKMX COeOMHEHWI LIMPKOHMSA
no TpeboBaHMAM 3aKa3unka (Kapbuabl, HUTpUabl, 6Gopuabl).

HanmeHoBaHue nokasartens Hopma, %
Maccosas nons umpkoHus (Zr) 2250
MaccoBas nons radHus (Hf) <0,01
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Mpoaykuua ns HMo6umsa

Hno6uit u cnnaebl Ha ero OCHOBE OTNIMYalOTCA:

BbICOKOW TEMMNepaTypoi NnaBneHus;
YKapOMNpPOYHOCTbIO;

ManbiM CeYEeHMEM 3axXBaTa TEMNNI0BbIX HENTPOHOB;
BbICOKOI KOPPO3MOHHOM CTOMKOCTbIO;

camoli Manoi NIOTHOCTbIO U3 XKapOmNpPOYHbIX METaNNoB;
BbICOKMM YPOBHEM CBapUBaeMOCTU

Cdepa npumeHeHus:

meTannyprvs (Mpom3BoACTBO BbICOKOMPOUHbIX HU3KOErMpPOBAHHBIX CTaNEl M )KapONPOYHbIX CMIaBOB).

— CopTamMeHT —

OCHOBHbIM BUOOM MPOAYKLMM ABASETCA HNOOWIA B CIUTKAX, NPOU3BOAMMbIN B cooTBeTCTBUM € TOCT 16099-80

n cnegyrownMmMm XMMM4eCcknmM CoOCTaBOM:

Mapka MaccoBas gons npumecei He 6onee, %

N o H C
0,01 0,01 0,001 0,01

H6 1

Mpopykuus

CANTKM 13 HNOBMSA BbICOKOM YMCTOThI 4151 U3rOTOBEHNS
CBEPXNPOBOASALMX MaTepumanos: H6 M — TBepaoCTb MeHee
50 HB, H6 b — TBepaocTb oT 50 o 65 HB, H6 T — TBepaocTb
oT 65 0o 80 HB

JluraTypa Ha 0CHoBe HUKeNb-HMobua HMHO40, HUH640-1,
HnH660, HMH660-1, HUHB80, HMHBG80-1

CnnTkM HMobust RO4200-Type-1, R0O4210-Type-2
JINCTbl N3 HMObUA

MpyTKM 1 NPOBONOKA M3 H1OOMS
XonoaHoobpaboTaHHble MPYTKK, MPOBOOKA M3 HMOOMS
BecwoBHble TPyObI M3 HNMOOUS

3aroTtoBKM U MPYTKN N3 CMNJ1aBOB HNOBUIA-TUTaH

Si Ta
0,005 0,1

Pazmepbi, MM

2 130-250

@ 10-100

@250

WnpwnHa ot 152,4
TonwmHa o1 0,5

@ 2-63,5

@ 2-63,5

@ 6-140
@ 20,5

Fe Ti W+Mo
0,005 0,005 0,01

TexHuyeckue Tpeb6oBaHUsA

TY 001.395

TY 406-2015
ASTM B 391
ASTM B 393

ASTM B 392
ASTM B 737
ASTM B 394
ASTM B 884
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KabenbHo-npoBogHMUKOBas NpoayKuus

CBepXxnpoyHble NPOBOAA NOBbILEHHOM 3NeKTponpoBogHocTu u3 cnnaea CuNb

MpeumywecTsa nposopa us cnnasa CuNb:
* NoBbIWeHHas 3nekTponpoBoaHocTb (55-90 % IACS);

* BblICOKasi MexaHunyeckas npovyHocTb — 600—1600 MIMa (B 3-4 pasa Bbiwe meaun),
B TOM ymcne gns paboTbl npu Temnepatypax: ot -120 °C go +700 °C noCcToAHHO
n +1050 °C kpaTKOBpeMeHHO 6e3 NoTepu NPOYHOCTY;

* CTOMKOCTb K M3rMBHbIM HanpsxeHUsam (KonnyecTBo «rmbos c nepernbamm»
Ha 180° B 5 pas BbiWwe, 4eM y NPOBOAA U3 YNCTOM MeAK);

* CTabUIBHOCTb MUKPOCTPYKTYPbI NPY NOBbLILLEHHbIX TEMMepaTypax;

* MEHbLUMI BEC U3[ENMA 33 CHET NPUMEHEHUS Bonee TOHKUX
CuNb-npoBogos/nposonoku (0,03-0,1 mm).

Cdepbl npumeHeHuUs:
BbICOKOCKOPOCTHAs Xene3HOL0POXKHast MarmcTpanb, aBUaLMOHHO-KOCMUYecKas
NPOMbILWNEHHOCTb, TOYHOE MALLIMHOCTPOEHWE, MUKPOINEKTPOHNKA, POOOTOTEXHMKA.




Mpoaykuus

KOHTaKTHbIM NpoBOA
onsa BCM

PaguMaLMOHHO-CTOMKME,
)KapOCTOMKME NPOBOAA
(NMOX-npoeopa)

Ocobo ToHKMe
MPOBOAA C MOKPLITUEM
cepebpom, 0NOBOM,
HUKenem

ToHKKe 1 ocobo
TOHKWMe NpoBoaa
6e3 NoKpbITHS

CBepPXBbICOKOMPOYHbIE
NpPOBOAA ANA Hay4YHbIX
UMMYbCHBIX CUCTEM

(MarH1THbIE NpoBoaa)

ToHKKe NpoBoda
C NOKPbITVEM 1 Be3

TexHU4eckue
XapaKTepUCTUKu

MpoYHOCTb
=510-570 MPa,
3M1EKTPOMNPOBOAHOCTb
85-95 % IACS

MpoYHOCTb
He meHee 400 MPa

MpoYHOCTb
=900-1700 MPa,
3/1eKTPOMNPOBOAHOCTb
=54-80 % IACS

[NMpoYHOCTb
=900-1700 MPa,

3MEKTPONPOBOAHOCT

54-80 % IACS

MpoYHOCTb
1100-1300 MPa,

SNEKTPONPOBOAHOCTb

=60-80 % IACS

MpoYHOCTb
500-1200 MPa,

3MeKTPONPOBOAHOCTb

70-95 % IACS

Pazmepbi

NpoBofa

CTaHAAPTU3MPOBAHHOM

bopmbl ceveHnem
o1 100 go 150 mm?

MakcrmanbHbIin
pa3sMep ceveHns
npoBoaa 4,5x5,3 MM

lNpoBofa AMaMeTpOM
0,025-0,09 mm

NpoBofa AMamMeTpom
0,025-0,09 mm

MNpoBoda AMaMETPOM
> 0,06 MM

MNpoBofa AMaMeTpOM
0,1-0,9 Mm

— CopTameHT —

MpumeHeHne

BbICOKOCKOPOCTHOW KENE3HOOOPOKHbIN
TPaAHCMOPT: AN IMHNM KOHTAKTHOTO

MPOBO/A C BbICOKMM HaTSKEHMEM, KOTopas
MO3BONNT 00ECMEYNTb CKOPOCTb ABMKEHNS
KENe3HOO0POXHOIO TpaHcnopTa Ao 450 Km/u

ATOMHas 0Tpac/ib; OOMOTOUHbIN
TepMOpPaaVaLMOHHbIM MPOBOL MPSIMOYrOIbHOMO
CeYeHus, NpefHa3HaYeHHbIR AN paboTsl

NPV NOBbILWEHHbIX TemnepaTypax, 4o 450 °C,

B YC/TOBUSIX HEMTPOHHbBIX MOTOKOB BbICOKOWM
MHTEHCMBHOCTM (COKpaLLleHHOe 0D603HaYeHme
MTPC-450)

ABVALMOHHO-KOCMMYECKast OTPaC/Ib: B Ka4eCTBe
YOMHWUTENS AN Nbe30PEe3UCTOPOB (AAaTYMKOB)
A5 aBMALMOHHbIX ABUraTenen

ABVALMOHHO-KOCMMYECKasa OTPaC/b:

* 3KPaHMPYIOLLME METANINYECKME NAETEHKM
4119 3aLUMTbl DOPTOBbIX KAbenen 1 KryToB

OT BO3AEMCTBMSA 31eKTPOMArHUTHbIX MoNen

1 3NEKTPOCTAaTUYECKNX Pa3PSL0B NMPOBOLOB

1 KabenbHbIX CKPYTOK KOCMMYECKMX anmnapaTos,
MOHTaXHbIX MPOBOAOB, Kabenew, XryTos;

* QHTEHHbI KOCMWYECKMX annapaTos

C MOBbILEHHbBIMM SKCMYaTaLMOHHbBIMM
XapaKTEPUCTUKAMU Ha OCHOBE MHHOBALMOHHbIX
MaTEPMAOB B3aMEH JOPOrOCTOALIMX
BOMbMPAMOBbIX HUTEN C MOKPbITMEM 3010TOM
(ceTenonoTHO);

* MOHTaXHbI TENO0- U PaanNaLMOHHOCTONKINIA
npoBop, Ha ocHoee CuNb-cnnaega ¢ ynyyeHHbIMM
XapaKTepUCTUMKaMM 419 PAKETHbIX ABUraTenein
C TemnepaTypow skcnayataumnm go 1050 °C;

* ABMALMOHHbIE MPOBOAA Maoro CeYeHms

IKpaHUpYOLLME MaTEPMAbI: TKaHW C 3bdeKTom
3aLUMThI OT INEKTPOMArHUTHOIO U3MTyHeHus,

B TOM YKC/1e A1 NPOMBbILLNIEHHOMO 1 BOEHHOIO
NpPYMEHEHNS

TexHnyeckme nccnenoBaHns (Ml/lpOBble Hay4Hble
na6opaTopMV|): MNCroJib30BaHKMe B Ka4ecTBe
BbICOKOMPOYHOIo 0OMOTOYHOrO npoBOAda

B MMNYNbCHbIX MarH1Tax, KOTOprPI Mo3BOJIAET
CO30aTb YHMKaJbHbl€ UMMYbCHbIE CUCTEMbI

C PeEKOPAHO BbICOKMMK NONAMN

CBEpPXNPOYHbIe 1 rMbKme Kabenu:

* N5t POOOTOTEXHUKM, MUKPO3NEKTPOHMKN,
00OMOTOK poTOpa/reHepaTopa;

* B KQ4eCTBe 3aroTOBOK /151 BbICOKOMPOYHbIX
KOHTaKTOB M KOHLIEBbIX KOHTAKTOB, B TOM YMC/le
AN paboTbl NPU NoBbILeHHbIX, 0 400 °C,
Temnepatypax 6e3 noTepr NPOYHOCTK;

* 0715 aNbTePHATUBHOM SHEPreTUKM — MaHenen
COMNHeYHbIX GaTapei, ans 0OMOTOK
MMOPOreHepaToPOB, YacTel A5 reoTePMarbHbIX
TeNnoBbIX HACOCOB W CUTOBbIX 3/1EKTPOKabenen
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Hukenesble ANEKTPONMUTUYECKHNE NOPOLLUKHN

DNeKTPONUTUYECKNE MOPOLLKU U3rOTaBIUBAIOTCA 3MIEKTPOXUMUYECKUM OCaXKAEHUEM U3 BOAHbIX PAacTBOPOB
coneit MeTaJNIOB C nociefylowei CyWwKon M TepMoob6paboTKoil B BOCCTaHOBUTENbHOW cpepe. UmeloT
AeHAPUTHYI0 PopMy YacTul,.

Cdepbl npumeHeHuUs:

NMPUMEHAKOTCAB I'IOpOLLIKOBOl\/ﬁ METannyprmmKak CoCTaBAroWNME METANTOPEXYLLNX N 6ypOBbIX
TBEpPAblX CM1aBOB, B NMPOM3BOACTBE MalrHNTOB, aKKyMY/TATOPOB, CI)VIJ'Ipry}OLLI,l/IX 21eMEHTOB,
SJ1IEKTPOKOHTAKTOB, CrnelnanbHbIX I'IOKprTl/IlZ, KpaCMTeﬂeﬁ, KaTalln3aTopoB, CBaPO4HbIX
JNeKTPOoO0B, KOMMO3MUMOHHbLIX KIlees, C])eppMTOB, npn CcosfaHnmn M3HOC0yCTOlZ‘-IMBbIX
I'IOKprTl/ll;l Ha OeTangax aBMalMOHHbIX ﬂ,eraTeneM, a TaKXe B Ka4yecCTBe CBA3KWM Ha OCHOBe
HWKend, onga yCTOﬁ‘-IVIBbIX K KOPPO3Un N HeMarHMTHbIX TBePObIX CM1aBOB.

MNpounsBopATcA B COOTBETCTBUM C TPE6GOBaHMAMU TEXHUYECKUX YCNIOBUIA:
* TY 1793-001-07622839-2002 — mapku MH3-1, MH3-1 «JTioke»;

* TY 1793-005-07622839-2003 — mapka A-2;

* TY 1793-007-07622839-2004 — mapka A3-II-BT.

XapaKTepVICTMKM HUKeNEeBbIX SNTEKTPOIUTUYECKUX NOPOLUKOB

MaccoBas gons yactuy HacbinHasa
P EEEITE Cpe::e::::qzrcl:e oL &an:;": K('\dn:p) /" ykasaHmbix pasmepos (MkM)**,%  nnoTHoCTb,
AR ’ <45 45:71 271 PH, r/cm?
A-2 (19,6+4,0)/(17,5%4,0) 90+93 7+10 - 14+1,6
A3-1I-BT (27,4%4,0)/(26,4%4,0) 80+90 10+20 - 1,6+1,8
MH3-I (32,0%5,0)/(30,0%5,0) 230 <66 <4 3,0+4,0
MH3-1 «JTOKC» (42,0£5,0)/(40,0%5,0) 30+45 51+66 <4

* Orlpe,u,eneHo METOLOM CeAMEHTALUN. ** Orlpe,qeneHo MEeTOA0M CMTOBOTO aHaM3a.
[To »kenaHuto 3aKa3ynka MOPOLOK MOXET NMPOn3BOANTbCA KaK B COOTBETCTBUN C TY, Tak 1 MO 4ONONHUTEbHbBIM Tpe6OBaHl/IF|M.

- CepuiiHoe NPpoOuU3BOACTBO -

HukeneBble 3n1eKTPOabl, U3rOTOB/IEHHbIE M3 TOHYANLWIMX MOPOLLKOB, NCMOAb3YOTCA M B TOMAMBHbLIX 31EMEHTax. 34echb
ocoboe 3HavyeHWe MPUODPeTalNT KaTanUTUYeCKMe CBOWMCTBA HUKENS W ero CoeuMHEeHWn. Hukenb — npekpacHbIi
KaTanmM3aTop C/IOXKHBIX MPOLECCOB, MPOTEKAOLWMX B XMMUYECKUX MCTOYHMKAxX Toka. VccnepoBaHns mopdonornm u
KPUCTaNIOXMMUYECKNX XapPaKTEPUCTUK MOPOLLKOB HUKENs, NpoBeAeHHbIe VIHCTUTYTOM XMMUK TBePLOro Tena YpanbCckoro
otaeneHns PAH MeTogamu peHTreHOBCKOW AMbpakumMy WM CKaHWPYHOWEN 3M1eKTPOHHOM MMKpockonum (S3M) Ha
3NEeKTPOHHbBIX MUKPOCKOMaX MOKa3asn, YTO SNEKTPONUTUYECKME MOPOLLKN HUKENS ABAAIOTCA HAHOCTPYKTYPUPOBAHHBIMM.

XapaKTepuCTUKN COCTaBa 3NIEKTPOSIMTUYECKOIO HUKENEeBoro nopoiuka A-2

Ni, He MmeHee, % CopepixaHue 31eMeHTOoB, He 6onee, % Macchbl
Macchbl Cu Fe Al Mg Si Sn Mn Pb
0,05 0,05 0,005 0,01 0,006 0,005 0,005 0,005
929 Zn Cr Sb Ca S C 0] Bnara
0,005 0,005 0,001 0,02 0,008 0,1 0,5 0,3
XapaKTepuCTUKU cocTaBa SNEKTPONUTUYECKOro HuKenesoro nopotuka A3-11-BT, MH3-1, MH3-1 «JTIOKC»
Ni, He meHee, % CopeprKkaHue 3N1eMeHToB, He bonee, % Macchbl
Maccbl C Fe Co Si Cu S (o)
99 0,02 0,1 0,2 0,03 0,06 0,008 0,1

SOM-u306paxkKeHns 3NeKTPONIUTUHECKOro MOPOLLKA HUKENSA AeMOHCTPUPYIOT MOXO0XKYIO
Ha KopasJibl 4eHAPUTHYIO CTPYKTYPY CPOCLUMXCSA YaCTUL, MOPOLLKA.

Mpw yBenuueHnm 8 10 Thicay pas ; b | Gornee pgetanbHoe
BMAHO, YTO CPOCLUMECS YACTULLbI SOM-unccnegoBaHne NOPOLLKa

OJINHOM 2—3 MKM U1 ToALWMHOM oT 0,5 npu yBennyeHun B 50 Toicay
00 1,0 MKM pa3MeLLeHbl Kak UFoMKu / \ pa3 MoKasasno NpuUcyTCTBue
Ha enoBbIX BETKaX AIMHOM MHOXEeCTBa YacTuL,
10—15 MKM. ¢ pazmepamm 100 Hm.




I'Ipop,yl(u,vm, N3roToesieHHad meTogom TO4HYHOro JInTbA

FaBHble NnpeumyLlecTBa:
¢ BblCOKadA TOYHOCTb M IMMaAKOCTb NMOBEPXHOCTU M3,D,eﬂl/llﬁ

JluTeliHbIN Liex cneumanusmpyeTca
Ha NPOU3BOACTBE OT/INBOK U3:

* YrnepoaucTbix cTanen

¢ JlermpoBaHHbIX CTanemu

* HepxaBelowmx u monuéaeHcoaepKalmx
ctaneri no FOCT 977-88

* JlTaTyHu, GpOH3bI M Ap.

¢ AOCTYNHOCTb NPON3BOACTBA [eTanem 13 CNNaBos, cnabo noABepXeHHbIX MexaHKn4eckom O6pa6OTKe
* NPOon3BOACTBO C/TOXKHbIX n3genvn, KOTOpPble MHbIMKN METOOaMW MPULLJTOCb Obl U3roTaBNMBATL YaCTAMMN

n CO6l/IpaTb BOeAMHO

* BO3MOXHOCTb MHOIropa3oBOro npnmeHeHna noy4eHHbIX CI)OpM

* HM3Kas cebecTonMMoCTb NMPOon3BOACTBa Mo CpaBHEHWUIO C BbIMNJ1aBiAeMbIMU N3O TNAMUA.

TexHUyeckue xapakTepucTuku
HaumeHoBaHue napameTpa
MakcrmManbHbIA pasmep n3genus, Mm
Macca oTnmeku, kr
Knacc pa3mepHoit TouHocT otmekm (TOCT P 53464-200)
MuHMManbHas ToNMHA CTEHKK, MM

YumcToTa NnoBepxHOCTH He Bonee, Ra

Mpumepbl BbINOSHEHHBIX CTOPOHHUX 3aKa30B
Mpopykuus OTpac/ib NPOMbILLIIEHHOCTH

BTynkun onsa guratenein CTpouTefibHas, ropHO-LLIaxTHas,

Caterpillar (RFT3500) aBTOMOOUNbHAA
NpoTe3bl opToneanyeckmne:

MOAY/b PEryIMPOBOYHO- Meanuva
COeAVHUTENBHOMO

yctpoincTea (PCY)

KpbinpyaTka HedTaHana
MopwmnH1koBas onopa HedTsHan

BypoBble KOPOHKM HedTsaHas, ropHo-LaxTHas

TakTuIbHbIE MHOMKATOPDI KKX

MNMokasaTenb
450*450*450
0,5-40
6-11
2
6,3

Ha3HauyeHue

MpyMmeHseTcs npu
3KCNAyaTaUMM CneuTexHnKM
Caterpillar

[ns nammMH1poBaHus
B MPVEMHYIO MMIb3y NpoTe3a
C BO3MOXHOCTbIO POTaLMN.
MpuMeHsieTcs Ans
coefyHeHNs C afanTepom
TNa «MMpamnaKa»

MpumeHsaeTca npu
3KCMNyaTaLmMm HacoCoB

MpumeHseTca npu
3KCMNyaTaLmMmM Hacoca
B ycnosusax KpanHero Ceepa

OcHalleHne BypoBbIX WTAHT
Mo yrmo 1 nopope
C NPeaenom NpoYHOCTH
00 40 MMMa

MpUMeHSIeTCA NPy pa3meTke
MyTeln AN HE3PAYMX, KaK B
NoMeLLeHNAX, TaK
1 Ha ynunue, a Takxke B MecTax,
I OTCYTCTBYET BO3MOXHOCTb
YKNaaKy TaKTUNbHON NANTKM
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