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000 «3aBopg Cneuctanb IKP» - HOBbIl MeTanyprmyecknini KOMmnnekc
Mo BbIMJIABKE  HU3KOYINEPOAUCTbIX KOPPO3MOHHOCTOMKUX  MApPOK
CTanein 1 CnnaBoB METOAOM rasokucnopoaHoro paduHuposaHua (TKP).
Komnnekc pabotaeT no 3anaTeHTOBaHHOMW YyuyeHbiMM HaumoHanbHoWm
MeTalyprmyeckon akagemmmn YKpauHbl TEXHONOMMW, NO3BOMMBLLEN Ha

NPaKTUKe peann3oBaTb YHNKaJlbHbl€ NHXXEHEPHbIE peLUEHUA N HOY-Xay.
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BbinnaBka cTanen M CNnaBoB OCYLUECTBAAETCA Ha OCHOBE JynieKc-
npouecca (nnaBkM B  3NEeKTPOAYrOBbiX MeYax U  KOHBEPTEPHOro
nepegena). Ha npeanpuATMA YCTaHOBNEH KOHBEPTEP EMKOCTbIO 5 TOHH,

NPOU3BOANTENIbHOCTbIO 7,78 ThICAY TOHH B rOf BbICOKOKAY€CTBEHHbBIX MAPOK
cTanu n cnnaeoB. OTNNUUTENBHON OCOGEHHOCTbIO KOHBEpTEpa ABMAAETCA
BO3MOXXHOCTb Peann3oBaTb Kak OKUCIUTENbHbIE, TaK 1 BOCCTaHOBUTESIbHbIE
ycnoBusi  padrHMPOBaHUA Npu  BbiMaBke MeTannoB. B nmpouecce
KOMOWHMPOBAHHOWN MPOAYBKN TEXHUYECKMMU Fa30BbIMU CMECAMU »KUAKOro
pacnnaBa NPOMCXOAUT 06e3yrnepoXKnBaHne NOAynpoayKTa U NoBbleHNe
cteneHu ycsoeHua Cr (95 %), Mn (70 %) v opyrux san1emMeHTOB, yrap KOTOpbIX
npy O6bIYHON TEXHOMOMUW SNEKTPO-BbINIABKM OCOBEHHO BenUK. Arperat
OCHalleH KOMMbIOTEPHOW CMCTEMON YMNpaBfieHNA Ha OCHOBE KOHTponiepa
LyTbeBOro pexvima npoussoactsa dupmol «Allen Bradley» (CLLUA).

JaHHaAa  TexHonorMsa  NO3BOMIAET  MPOM3BOAWTb  CMeumnasnbHble,
KNCIIOTOCTOMKNE, »KapOrMpouHble, MPeLN3NOHHbIE MapKu CTanen u Tak
Ha3blBaemble CTanu KapboMUAHOro Kiacca ¢ 0Co60 HU3KUM COAepMKaHnem
yrnepoga (go 0,015 %), cTanu, nerpoBaHHble a30TOM, a TakXKe CTanu Ans
aTOMHOW MPOMbILLIEHHOCTN.
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OCHOBHble rpynmnbl BbIMaaBAAeMbIX CTaNein:

e cneumnanbHble CTaAM peLaloT 3ajauynm paboTbl TPYO6ONPOBOAHON apmaTypbl U
0bopynoBaHsA B 0CO60 arpeccnBHbIX cpeaax (a30THOM, CEPHON, CONAHOW 1 XPOMOBOIA
KMCNOTaX, XMOPHbIX CpeAax, CepoBOAOPOAE, YIMEKUCIOM rase u Apyrux cpefax
C KOHLEeHTpaLumen akTUBHbIX BelecTB A0 95 %), a TakkKe B YCJIOBUAX HU3KMX WK
BbICOKWX TemnepaTtyp

e 02X25H22AM2; 03X17H14M3 - cTanu KapbamMngHOro Knacca;

o 15[CATIO-TP; ASTM A350LF2 - xnagocTonkmne, KOPPO3MOHHOCTONKME CTanu AnA
3KCrnJlyaTaLmm B YCIIOBUAX HA3KMX TeMnepaTyp 1 BO3AENCTBUA OKeaHCKOWN BOAbI;

* 03(06)XH28MUT - BbICOKOHWKENEBBIN CNIaB ANnAa paboTbl B YCIOBUAX CEPHOKMUCIbIX
Npon3BOACTB;

* Npeuun3noHHble ctanu. TexHonoruaA N'KP no3sonsaeT nonyyaTb CTanm c 0cO60 TOUHbIM
cobnofeHnemMm XMMUYECKOro COCTaBa, YTO UMeeT MepBOCTeNeHHOe 3HauyeHue AnA
nonyyYeHna 3aaHHbIX MEXaHNYECKNX 1 XMMNYECKMX CBONCTB MaTepuasios n3genmi;

* 3KOHOMHoOJernpoBaHHble ctanu Tvna: 03X18H3AI5/1, 05X18AH5OJ1.

STa rpynna matepuanoB ABMAAETCA [OCTOWHOW anbTepHaTUBOW TpPaAnUMOHHbIM
NernpoBaHHbIM CcTanam. CyliecTBeHHOe ypelweBneHme 6e3 notepu
KOPPO3MOHHOCTONKOCTM MOMYYEeHO 3a CYeT CBEPXMAsoro cofepxaHua yrnepoga
B CTanfAX M YMeHbLUEHUA B MX COCTaBe JOPOrocToAwmx nuratyp. Ontummnsauma
npotecca NUTbA JaeT AONOSIHUTENIbHOE CHIUXeHMe cebecToMMOCTU Taknx CTanen.

B wutore - BHegpeHVe 3KOHOMHONErMPOBaHHbIX CTanell 3KOHOMUYECKWN BbIrOAHO
noTpebutenam TpaguLNOHHbIX BUAOB HepXKaBetoLyX N3ennii.

Pe3ynbTaTbl MexaHWYeCKMX WCMbITaHUA W AaHHble MO XUMWUYECKOMY aHanusy,
nonyyeHHble MPW NPOBEAEHUN OMbITHO-NPOMbILAIEHHbIX MABOK, MOKasanu, 4YTo
ncnonb3oBaHme Komnnekca NKP gaeT BO3MOXHOCTb MPOU3BOAUTL MeTannionsaenms
C 3aflaHHbIMW MApaMeTPaMy MO XUMUUYECKOMY COCTaBY U MeXaHUYECKUM CBOVCTBaM.
He6onbwon o6bem KOHBepTepa NO3BOJMSAET BbINOJIHATL 3aKa3bl U Manoro obbema
(0T 3,5 00 5 TOHH) COrNAacHO TeXHUYECKNM YCNOBUAM 3aKa3uumKa.

Metannyprudeckun komnnekc KP pabotaet coBmecTHO ¢ OAO «Apmanpomy,
npon3BoAALLMM TPY6ONPOBOAHYI0 apmaTypy (06LEeNpPOMbILLIIEHHYIO U CleLranbHOro
Ha3HayeHwuA). icnonb3oBaHme 0060 HM3KOYrNepoanCTbIX MapoK CTanu Mo3BonAeT
yBENMUNTb CPOK SKCMNyaTaLmm nsgenni B 2,5-3 pasa.

TpybonpoBogHaa apmaTtypa v obopyfoBaHUe, M3roTOBSIEHHbIE U3 3TWX CTanen,
VMEIOT WMPOYANLLNIA Arana3oH NPYMEHeHNs, a 3TO JaeT BO3MOXHOCTb paboTaTh B
0C060 arpeccuBHbIX cpepax.

lMomnMO ynyulieHnA KauyecTBa OT/IMBOK, paclIMpeHns COpTaMeHTa BbiniaBnaemMblxX
cTanei (nx Bcero 6onee 90) TexHonorusa MKP no3BonseT nnaBuTb HU3KOYTNepPoANCTbie
XPOMOHMKesieBble KOPPO3MOHHOCTOMKME MapKKM CTanv 1 CNJiaBbl HA YPOBHE MUPOBbIX
CTaHJapTOB 13 BTOPUYHOIO MaTepurana, He NPUMEHAA CBEXEW LNXTbI.

Takxe cnepyeT OTMETUTb, UTO NPEANPUATMEM Y»Ke OCBOEHa TEXHONOrUA CUGOHHOM
Pa3nNMBKN BbICOKONErMpOBaHHbIX MapOK CTanu 1 CrjiaBoB B CZIUTKM Becom oT 0,25

[0 5 TOHH AnA nocneaytoLwero nosiyvyeHums nokoBOK UM COPTOBOroO MeTasiionpokKara.

HomeHKnaTypHbI nepeyeHb NPON3BOAMMON NPOAYKLUN:
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N3roTOBJIEHNE KOBKOW HA MPECCAX

HOPMATUBHbIA AOKYMEHT HA

MOKOBKN N3 KOPPO3MOHHOCTOMKWMX MAPOK CTAJEW N CMJABOB,

MAPKMW CTAJIEN

TN NMNOKOBKAU 3CKMN3 NMNOKOBKM PA3SMEPbI, MM BEC, KI W CMJIABOB XUMCOCTAB HA3HAYEHMUE
KOPPO3MOHHOCTOMKas CcTanb ONS PEXYLUNX, MEPUTESNBHBIX U XUPYPrUUYECKUX UHCTPYMEHTOB, MPYXUH,
| 40X13 MapTeHCUTHOro Kfacca npeaMeToB AoMallHero obuxoaa, KapbopaTopHbIX UM, KnanaHHbIX NAacTuH
BAJ1bl FMAOKUE N 7 D 240 - 500 FOCT 5632-72 KOMMPEeCccopoB
CTYNEHDBYATDIE, D N\ Lmin 700 300 - 4000 . -
MNYHIKEPA T N Lmax 4500 KOPPO3MOHHOCTOMKas cTab ANS U34enuii ¢ 4OCTAaTOYHO YA0BNETBOPUTENBHBIMU TEXHOIOMMYECKUMUN
0 ) L 14X17H2 MapTEHCUTHO-(PEepPPUTHOro Knacca CBOMCTBAMWN B XMMUYECKOM, aBUMALNOHHON N APYrMX OTPACNaX MPOMbIWIEHHOCTH
LUTOKA, POJIUKU FOCT 5632-72
03X23H6 KOPPO3MOHHOCTOMKAasA cTanb
3yCTEHUTHO-(EpPUTHOrO Knacca ANS N3roToBJIEHUS annapaTypbl B XMMUYECKOM MALIMHOCTPOEHUM.
FOCT 5632-72 .
D < 500 ayCTEHUTHOrO KNacca Mapka ctanm 01X25H20 sasnsaetcsa aHaJ‘IOFOM..ZRElo no EN 1.4335 (MapkupoBka
EIABJ:II::Ti:ﬂAHuAMM || || || d > 180 300 - 3200 01X25H20% TV 27.1-30131 789-005-2004 dupmbl “CaHapuk”); S31002 no UNS ; X1CrNi25-21 no DIN
JJ_ Lmin 700 02X18H11 TY 14-1-3183-81
a ° N Lmax 4500
¢ > L | 10X17H13M2T KOpPPO3MOHHOCTOMKas cTab
L 10X17H13M3T PP AN U3roTOBNIEHNS CBApPHbIX KOHCTPYKUMI, paboTatowmx B yCNOBUSAX AeNCTBUS
ayCTEHUTHOro Knacca o - < o o
03X17H14M3 knnswern dochopHon, cepHon, 10 %-HOI YKCYCHOM KNCNOT U CEPHOKUCIBIX Cpej,
08X17H13M2T FOCT 5632-72
04X18H10 KOpPPO3MOHHOCTOMKas cTab AN U3roTOBMIEHUS CBapHbIX uU3aenuii, paboTalowmnx B arpecCuBHbIX cpeaax.
EEXLIF(&.II_(:OBFI:)HHHE \ B, B 350 03X18H11 ayCTEeHUTHOro Knacca Cranu mapok 04X18H10, 03X18H11 npumeHsatoTcsa u ana paboTbl B a30THOM
7 08X18H10T FOCT 5632-72 KWC/I0TE N @30THOKUC/bIX cpeaax Mpu MOBbIWEHHbIX TeMAepaTypax
NMPAMOYIoOJibHOIo H H 400 300 - 3200 pea p patyp
CEYEHUA i Lmin 700 XapoCToiKas CTanb ayCTeHUTHOro Knacca
L Lmax 3500 12X18H9 FOCT 5632-72
KOPPO3MOHHOCTONKAS CTalb AN N3roTOBJIEHUS XOSTIOAHOKATaHHOMO JIMCTa M NIEHTbI MNOBbILEHHOM MPOYHOCTH,
06X18H11 ayCTEHNTHOTO Knacca NS U34enunii, CBapnBaeMblX TOYEYHON CBaApKOW, ANA U3Aennin, NnoaBepraembixX
08X18H12T FOCT 5632-72 ANA M3Aennv, cBap pKown, AN UASNM, NOABEP
N TepMumyeckon obpaboTke
)KapoCToMKas, XXaponpoyHas cTtasb
12X18H12T AyCTEHUTHOro Knacca
Q FOCT 5632-72
UNNNHAPLI 2 l D 420 - 1000
rMMAAKUE U C — M s _ D+ < 1100 KapoCTonKas, KapornpoyHas ctasb
o fa ol o 1= o
BYPTAMMU y D, = 400 12X18H10T ayCTEeHUTHOro Knacca ANa CBapHOM annapaTypbl B pa3/iMYHbIX OTPAC/IsiX NPOMbILWIEHHOCTH
T ) g iooo-osso 300 - 3200 FOCT 5632-72
) ) L - 1600 06XH28MAT BbICOKOHWKENEBbIN CMaB Ha ANS CBapHbIX KOHCTPYKLMIA, paboTalowmx npu TeMnepatypax fo + 80 °C B
me 3000 03XH28MAT Xene3oHNKeneBom 0CHoBe CEPHOM KNCNOTE pasfINyHbIX KOHUEHTpaunii (3a uckioveHnem 55 %-Hoi
max OCT 5632-72 YKCYCHON 1 hOChHOPHOM KUCMOT), B KUCAbIX N CEPHOKUCAbLIX cpeaax
KOpPpPO3MOHHOCTOMKas cTab AN U3roToBneHnsa cesapHoro o6opyaoBaHuns, NCNOb3yemMoro Ansa Npou3BOACTBa
& 03X21H21M4Tb ayCTeHUTHOro Knacca IKCTPAKLMOHHOM U ynapeHHOM GochOpHbIX KUCNOT U KOMMIEKCHbIX MUHEPANbHbIX
KOJ1bLIA x OCT 5632-72 obpeHni
PACKATHbIE ’ D 800 - 2100 yaop
d— T d = 0,5D KOPPO3MOHHOCTOVKas CTasb
Z Hmin 100 - 150 300 - 3200 03X18H10T ayCTEHUTHOro Kiacca AN U3roTOBJIEHNSA CUIb(POHOB-KOMMEHCATOPOB
. D Hmax 700 FOCT 5632-72
KapOnpouHeli cnnas rasoorBoasiwime Tpybbl, TNCTOBbIE AE€TaNM BbICOKOTEMMEPATYPHbIX
XH32T Ha >XesIe30HNKeNeBON OCHOBE HedTexMMUIECKIX CTa,HOBOK
FOCT 5632-72 y
aHanor Sanicro 28 u Cronifer 3127 hMo
aTy#Krﬁ KOJECA g D 650 - 1580 XH30MIB CMNaB Ha Xene30HUKeNeBoit 0CHoBe ZN9 U3roTOBNEHUSA CBapHOI XMMUUYECKON annapaTypbl, paboTaloulei B
Anc T W] T d < D/3 TY 14-1-4056-85 ocoboarpeccmBHbIX cpefax: B G0oChOpPHON U CEPHON KMUCIOTaxX, CUSIbHO
v i H 300 - 800 300 - 3200 3arpsi3HEHHbIX raJioreHaMu, B CEpPOBOAOPOAOCOAEPXKALLMX Cpedax
D «
) cTanb “kapbaMuaHoro” kavecrtBa NMpUMEHSIETCS AJ1S U3roTOBJIEHUS
BbICOKOJIErMpPOBaHHas cTalb 6 6 6 . .
02X25H22AM2 ayCTEHUTHOIO Knacca o} opyp,osaHm6|, paboTatolero npy NponsBoAcTBe KapbamMmmnaa BbICOKON YNCTOThI;
TV 27.1-00218325-024-2005 Takxe ansg paboTbl B CEPHOKUCbIX, @30THOKMUCIIbIX, CEPOBOAOPOAOCOAEPKALLMX
cpenax, B yC/I0BUAX, BbI3blBAKOLWMX MUTTUHIOBYO KOPPO3MIO
B,
N J | B 450 - 950 XPOMOHUKENbMONMBAEHOBAS CTaNb ANnsa nrotoeneHns obopyaoBaHus, NpomM3BoAsiLLEro KanponakTtaM, kapbamua,
H H 120 - 450 03X24H6AM3 ayCTEHUTHO-(EPPUTHOrO Knacca 3KCTPAKUMOHHYIO POCPHOPHYO KUCIOTY, KOMMJIEKCHbIE MUHEPAsibHblE YA06peHUs;
T Lmin 2000 300 - 3200 Tgl/ 57 1—002183?55—020—2005 AN U3roTOB/IEHUS CBApHOro XMMmM4yeckoro obopyaosaHus, paboTatoLwero B
L ‘ L 400 ’ cpefax, coaepxalunx Xnopuabl U1 CEpoBOAOPOLA
max
% ayCTEHUTHOro Kiacca
02X8H22C6 (MO COFNACOBAHHOMY TEXHUYECKOMY Ans CBapHOro obopynoBaHus XWMMU4ECKoro E/laUJMHOCTpoeHl;m, pav60Tarou.lero nog
npoToKony) BO3JENCTBMEM KOHLEHTPUPOBAHHOW a30THOM KNUCIOTbI (85 %-HOM KOHLEeHTpauuu
* o
02X17H14C4 TV 27.1-30131 789-005-2004 M BbIllE) NpW BbICOKMX TemnepaTtypax Ao +100 °C

4

* [MOKOBKU 13 AdHHbIX MapokK cTanern nocTaBAsTCS Mo cornacoeaHHoMy C “3aka3zumkom” TEXHUYECKOMY NpOTOKONY
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APMATYPA TPYBOMPOBOOHASA, NINTbE CTAJIbHOE ®ACOHHOE N3 KOPPO3MOHHOCTOMKWMNX MAPOK CTANEA N CNNABOB

TN OTJINBOK

BEC, KT

MAPKMW CTAJIEN
M CNJIABOB

HOPMATUBHbIA AOKYMEHT HA
XUMCOCTAB

HA3HAYEHMUE

APMATYPA
TPYBOMNPOBO/HAS
OBLUENMPOMBILUIEHHASA
M CMEUUANIBHOIO
HA3HAYEHMSA U3
YINEPOAUCTbIX U
BbICOKOJIEFTMPOBAHHbIX
MAPOK CTANEN

M CMJIABOB CO
CMEUNAJIbHBIMMN
CBOMCTBAMMU

B OBOJIOYKOBbIE

DOPMbI

C NCNnoJZib30BAHMEM
XTC

800x500

1200x1200

1-150

10 - 2000

KOPPO3NOHHOCTOMKASA, NerMpoBaHHas
CO creumanbHbIMM CBOMCTBaMM CTasb

ANS U34EeNNIi C NOBbIWEHHOW NNaCTUYHOCTbIO, NOABEPXKEHHbIX YAAPHbIM Harpy3kaM, a Takxe usgenuii, paboTtatowmx B

20X13n
MapTEeHCUTHOro Kiacca cnaboarpeccuBHbIX cpeaax
OCT 26-07-402-88
»KapocTonkasl, nermposaHHas co
20X5M cneumanbHbIMU CBOMCTBaMM CTaslb AN N3roToBsIeHUs ,u.eraneﬁ apMaTypbl He¢Tenec[3epa6aTb|Barou.|,mx YyCT@HOBOK.
MapTEHCUTHOIO Knacca TemnepaTtypa pabouein cpeabl oT -40 o + 650 °C
FOCT 977-88
KOPPO3NOHHOCTOMKaS, AN N3roToBneHuns CBapHPVI XMMWYECKON annapaTypbl, paboTatoLern B arpecCMBHbIX cpeaax, Npou3BOACTBa C/IOXHbIX
MUHepanbHbIX yA06peHui (Ha OCHOBE CEPHOKMUCbIX, POCHOPHOKMUCBIX M @30THOKMCbIX Cpef, 3arpsA3HEHHbIX XJlopuaaMm 1
03X24H6AM3N* HUM3SKOYTNEPOANCTas as0THOCOAEPXaLLAs ¢dTopmaamm) n B cpegax npousBoacTsa kapbamuaa;
CTanb ayCTEHUTHO-MEpPpPUTHOro Knacca 2 o o,
TV V.27 1-00218325-021:2005 ANs AeTanei yCTaHoBOK, OXNIaX/AaeMblX MOPCKO/ BOAOH;
AN aetanen U y3nos rasonpombiwneHHoro obopyaosaHus, paboTtatoLwero B cepoBoA0POAOCOAEPXKALUNX Cpeaax
KOPPO3MOHHOCTOMKAs, IermpoBaHHas
16X18H12C4TION CO crneuunanbHbIMU CBONCTBaMM CTanb ONS N3roToBNIEHNSA CBApHbIX U3genuii, paboTalwmx B arpeCCUBHbIX cpedax, B YHaCTHOCTU AN KOHLEHTPUPOBaHHOW a30THOM
ayCTEHUTHO-(hepPpPUTHOrO Kiacca KWUCNOTLI Npu Temnepartype + 105 °C
FOCT 977-88
03X17H14M31* izggc?:véﬁgH(?cf:noamciaBﬂaﬁ;?:ﬁ;/?g;e:rg;?oray ANA U3rOTOBEHNA CBAPHBIX KOHCTPYKLMI, paboTalolwmx B YCNIOBUSX AENCTBUSA KUNswen GochopHOI, CEPHON,
10 %-HOW YKCYCHOW KUC/IOT U B CEPHOKUCIIBbIX cpeaax
NpOTOKOY)
BbICOKOJIErMpPOBaHHasi KOPPO3MOHHOCTOMKas [N U3rOTOBJIEHUA NINTLIX U3AENMIA, paboTalolmMX B arpeccuBHbIX cpeaax npu Temnepatype Ao +700 °C: B a30THOM KMCOTE,
03X18H3Arsn* CTanb ayCTEHUTHOIO Knacca B pacTBopax conei (a30THOKMCbIX, POChHOPHOKNUCILIX), B CpeAax, CoAepXallux OKUCb U ABYOKUCh a3oTa (ao +60 °C), B
TY ¥.27.1-00218325-021-2005 LENOYHbIX pacTBopax KoHueHTpauun 30 % (NaOH, KOH), B 3TMI0BOM 1 METU/IOBOM CNMpTax, B TpaHCGOPMATOPHOM Macne
KOPPO3MOHHOCTOMKASA, XXapocToikas,
10X18HON NervpoBaHHas co cneumanbHbIMm ONa N3roToBneHnsa aetanemn apmatypel, paboTaloLwux B cna60avrpeccmsHb|x cpesax v Bo BNIaXXHOM aTMocdepe, npu
CBOMCTBAMM CTaNlb ayCTEHUTHOIO Knacca OTCYTCTBMM TpeboBaHMNSA CTOMKOCTU NPOTUB MEXKPUCTANNIMTHON KOPPO3UKN (HEeCTOMKasa B CEPHUCTbIX cpeaax)
FOCT 977-88
KOPPO3MOHHOCTOMKAsA, NermpoBaHHas
12X18H12M3TN CO creuunanbHbIMU CBOMCTBAMM CTalb ONa N3roToBfIeHUN AeTanen apMmaTypbl, pa60Ta0|ou.|,mx B CEpHOM, kmnsiwen hocdOopHON KMCNOTax U CySIbPUTHOM LLENoKe, a
ayCTEeHUTHOro Kjacca TakXxe nNpu BbiCOKMX TemnepaTypax (4o +600 °C)
FOCT 977-88
KOPPO3MOHHOCTOMKASA, XXapocTonkas,
XKapornpouHasi, nermpoBaHHas co o . . . .
. AN U3rotoBneHus obopyaoBaHus Npu Hanuumm TpeboBaHUii BbICOKOW CTOMKOCTU MPOTMB ra30BOW U MEXKPUCTaIUTHOWM
12X18HITNI cneunanbHbIMKU cBouCcTBaMu cTanb KOppo3un: annapaTtypa Ans XMMUYECKON NPOMBbILIEHHOCTU, KONEKTOPb! BbIX/IOMHbIX CUCTEM, AeTanu NeyHor apMaTypsbl
ayCTeHMUTHOro Knacca ’ ! !
FOCT 977-88
nlerMpoBaHHas co cneuuanbHbIMU o o . .
07X20H25M3/2T/1 | CBOWMCTBaMM CTanb ayCTEHUTHOrO KNacca ans MBFO'gOBﬂeHVIFI AeTanen apmatypbl, paboTalowmx B cepHor U HoCcPOpHON KMCNOTaxX pasfMyHbIX KOHUEHTpauni
CT LIKBA 014-2004 (Ro +80 °C)
02X17H14C4N* ayCTEHUTHOro Knacca ANs CBapHOro OGOPY.CI.OBaHVIEI XMMUYECKOr0 MalLUMHOCTPOeHus, paboTaroLero noh Bo3aeNCTBMEM KOHLLEHTPUPOBAHHOM
TY 27.1-30131 789-005-2004 a30THOM KMCNOTbl (85 %-HON KOHLEHTpaLMM 1 BbilLE) MpU BbICOKMX TemMnepaTypax Ao +100 °C
05X18AH6M2M 3KOHOMHONEernpoBaHHas Ansa n3rotoeBneHna obopyaoBaHus, He NOABEPraLLerocs ceapke, Hannaske, paboTatollero B arpecCMBHbIX cpeax
CO crneuunanbHbIMU CBOMCTBAMM CTalb Cranb 05X18AH6M20J1 pekoMeHayeTCS AN 3aMeHbl ctann 12X18H12M3TJ1
05X18AH50 CT UKBA 014-2004 Cranb 05X18AH5®J1 pekoMeHayeTCs ANs 3aMeHbl cTann 12X18H9T/
BbICOKOHMWKEEBbIN CriaB
06XH28MAOT/T* Ha >Xefle30HMKEeNeBOW OCHOBE L1151 CBapHbIX KOHCTPYKUMI, paboTalowmx npyu temnepaTypax 4o +80 °C B CepHOM KUCNOTE PasinYHbIX KOHUEHTpauuii, B
03XH28MATN* (no cornacoBaHHOMY TEXHUYECKOMY KUC/bIX N CEPHOKUCBIX cpeaax, 3a UCK/oUeHneM 55 %-Hor yKCycHOM u dochOpHO KMCIOT

NpoOTOKOY)

15M2CATION-TP*

HM3KOJIerMpoBaHHasa X1aAocTokas ctanb
(no cornacoBaHHOMY TEXHUYECKOMY
NpOTOKOJY)

AN n3rotoBneHns HedTsaHoro obopyaoBaHus, paboTalLero B YCI0OBUAX HU3KUX TEMNEpaTYp M BO3AENCTBUS OKeaHCKOMN
BoAb! (yrnepoaHbii akeuBaneHT Cy< 0,43, obecnedvBatoLmii CT > 300 MMa u KCv 0 > 24,5 [Ox/cm2)
Cranb 15M2CATHON-TP aBnsieTca ynydweHHbIM aHanorom ctanen 10r2Cn, 1501

ASTM A350 LF2*

KOHCTPYKLIMOHHAs HU3KoiermpoBaHHas
cTanb (Mo cornacoBaHHOMY TEXHUYECKOMY
NpoOTOKONY)

AN N3roTtoBneHnsa aetanen, paboTamlmnx B YCNOBUAX HU3KMX TeMnepaTyp noA AaBNeHUEM U NoABEpPXeHHbIX CyNbduaHoMy
1 BOAOPOAHOMY pacTPeCKMBAHMUIO.
Cranb aBnsgeTcs ynyyweHHbIM aHanorom ctanm 17IMN1C

* OTnMBKKN U3 AadHHbIX MapoK cTanen nocTaBAsAKOTCA Mo cornacoBaHHOMY C “3akazumkom” TEXHNYECKOMY MPOTOKONY
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2008 o 3A0 “MPOMAPMATYPA” o OAO “APMAMNPOM” o 000 “3ABOA CMELICTANb rKp”

XUMMNYECKUNA COCTAB MAPOK CTAJIEA U CINJIABOB AHAJIOI'M MAPOK CTAJIENA U CNJIABOB
CHEMICAL COMPOSITION STEEL AND ALLOYS GRADES SIMIRAL STEEL AND ALLOY GRADES
MAPKW CTANE | MACCOBAS! IONIS SNIEMEHTOB, % / FRACTION OF TOTAL MASS ELEMENTS, % FEPMAHMSA / GERMANY CIUA / USA
W CNNABOB HOMEP
STEEL AND c si Mn cr Ni Mo Ti N s p | MPUMEYAHMUE | MATEPUANIA | OBO3HAYEHME MO CTAHAAPTY
ALLOYS GRADES NOTES NUMBER OF DESIGNATION UNDER THE STANDARD
THE MATERIAL

40X13 0,36-0,45 | <0,8 <0,8 12,0140 | - 0,025 | 0,03 | Fe ~ 1.4031 X38Cri3 S 42080 (UNS)
14X17H2 0,11-0,17 | <0,8 <0,8 16,0 - 18,0 | 1,5-2,5 0,025 | 0,03 | Fe ~ 1.4057 X20CrNi17-2 431
01X25H20 0,015 0,15 1,8 24,5 20,5 0,1 0,005 | 0,02 | -- ~ 1.4335 X1CrNi25-21 S 31002 (UNS)
02X18H11 0,025 0,25 2,0 17,0-19,0 | 10,5-12,5 | - 0,02 0,025 | --- X1CrNi19-11 304(L)
03X23H6 0,03 0,4 1,0-2,0 |22,0-240 |53-6,3 0,02 0,035 | -- ~ 1.4362 X2CrNiN23-4
03X24H6AM3 0,03 0,4 1,0-2,0 |235-250 |58-68 2,5-35 | - 0,05-0,15 | 0,02 0,035 | -- ~ 1.4462 X2CrNiMoN22-5-3 531803
02X25H22AM2 | 0,02 0,4 1,5-2,0 | 24,0-260 |21,0-23,0 |20-25 | - 0,1-014 | 0,015 |002 | -- ~ 1.4465 X1CrNiMON25-25-2 N 08310 (UNS)
03X18H11 0,03 0,8 0,7-20 |17,0-19,0 |10,5-12,5 | - 0,02 0,035 | -- ~ 1.4306 X2CrNi19-11 304(L)
04X18H10 0,04 0,8 2,0 17,0-19,0 | 9,0 - 11,0 0,02 0,035 | - ~ 1.4303 X4CrNi18-12 304(L)
06X18H11 0,06 0,8 2,0 17,0-19,0 | 10,0-12,0 | - 0,02 0,035 | - ~ 1.4303 X4CrNi18-11 305(L)
08X18H10T 0,08 0,8 2,0 17,0-19,0 | 9,0 - 11,0 0,02 0,035 | --- ~ 1.4541 X6CrNiTi18-10 321
08X18H12T 0,08 0,8 2,0 17,0-19,0 | 11,0-13,0 | - Cx5 - 0,6 0,02 0,035 | -- ~ 1.4303 X5CrNi18-12
12X18H9 0,12 0,8 2,0 17,0-19,0 | 8,0 - 10,0 0,02 0,035 | --- ~ 1.4300 X12CrNi18-8 302
12X18H12T 0,12 0,8 2,0 17,0-19,0 | 11,0-13,0 | - Cx5 - 0,7 0,02 0,035 | - ~ 1.4303 X5CrNi18-12
03X17H14M3 0,03 0,4 1,0-2,0 |168-183 | 13,5-150 |22-28 | - 0,02 0,03 | - ~ 1.4435 X2CrNiMo18-14-3 316(L)
08X17H13M2T | 0,08 0,8 2,0 16,0 - 18,0 | 12,0-14,0 | 2,0-3,0 | Cx5-0,7 0,02 0,035 | - ~ 1.4571 X6CrNiMoTi17-12-2 316 T
10X17H13M2T | 0,1 0,8 2,0 16,0- 18,0 | 12,0-14,0 |20-3,0 | Cx5-0,7 0,02 0,035 | -- ~ 1.4571 X6CrNiMoTi17-12-2 316 Ti
10X17H13M3T | 0,1 0,8 2,0 16,0 - 18,0 | 12,0-14,0 | 3,0-4,0 | Cx5-0,7 0,02 0,035 | - ~ 1.4573 X10CrNiMoTi18-12 316 Ti
12X18H10T 0,12 0,8 2,0 17,0-19,0 | 9,0-11,0 Cx5 - 0,8 0,020 | 0,035 | -- ~ 1.4541 X6CrNiTi18-10 321 (J405)
02X8H22C6 0,02 54-67 |06 7,5 - 10,0 21,0-23,0 | - 0,02 0,03 | --
02X17H14C4 0,02 35-4,5 | 0,6 16,0- 18,0 | 13,0-150 | - 0,02 0,025 | - ~ 1.4361 X1CrNiSi18-15 1815
03X21H21M4r6 | 0,03 0,6 1,8-2,5 | 20,0-22,0 |20,0-220 |3,4-37 | - 0,02 0,03 | Nb Cx15-0,8 | ---
03X18H10T 0,03 0,8 1,0-2,0 |17,0-185 | 9,5-11,0 Cx5 - 0,4 0,02 0,035 | ---
03XH28MAT 0,03 0,8 0,8 22,0-250 | 26,0-290 |25-30 |0,5-09 0,02 0,035 | Cu2,5-3,5 ~ 1.4539 XINICrMoCu25-20-5 | 904(L)
06XH28MAT 0,06 0,8 0,8 22,0-250 | 26,0-290 |25-3,0 |0,5-009 0,02 0,035 | Cu2,5-3,5 ~ 1.4503 X3NiCrCuMoTi27-23

Nb 0,05-0,2
XH30MAB 0,02 0,02 0,5-1,8 |27,0-290 |290-31,0 |28-35 | <01 0,02 0,02 | Cu0,9-1,5 ~ 1.4563 X1NiCrMoCuN31-27-4 | 28

B 0,004
XH32T 0,05 0,7 0,7 19,0-22,0 | 30,0-34,0 | - 0,25- 0,6 0,02 0,03 | Al<0,5 ~ 1.4958 XSNICrAITi31-20 800H
20X13/1 0,16-0,25 | 0,2-0,8 | 0,3-0,8 | 12,0- 14,0 0,025 | 0,03 | - ~ 1.4021 X20Cr13 420
20X5MN1 0,15-0,25 | 0,35-0,7 | 0,4-0,6 | 4,0-6,5 0,3 0,4-0,65 | <0,2 0,04 0,04 | --
03X24H6AM3NT | 0,03 0,4 1,0-2,0 | 23,0-250 |58-68 2,5-35 | - 0,05-0,15 | 0,02 0,035 | Al+Ti<0,1
16X18H12C4TION | 0,13-0,19 | 3,8-4,5 | 05-1,0 |17,0-19,0 | 11,0-13,0 | -- 0,4-0,7 0,03 0,03 | AI0,13-0,35
02x17H14can | 0,02 35-4,5 | 0,6 16,0 - 18,0 | 13,0-150 | - 0,02 0,025 | - ~ 1.4361 X1CrNiSi18-15 1815
03X18H3ArSN | 0,03 0,4 40-55 | 17,0-19,0 | 3,0-4,5 0,15-0,22 | 0,03 0,035 | - ~ 1.4371 X2CrMnNiN17-7-5 202

0,07 0,8 0,8 19,0-21,0 | 24,0-260 |23-30 |04-0,7 0,02 0,02 | Cu 1,822 ~ 1.4536 GX2NiCrMoCu25-20 194650 (UNS)

10X18HO/ 0,14 02-1,0 |1,0-20 | 17,0-20,0 | 8,0-10,0 0,03 0,035 | - ~1.4312 e TNILSS 3192710
12X18HOT/ 0,12 02-1,0 |1,0-20 |170-200 |80-11,0 |4,0-50 |5xC-0,7 0,03 0,035 | N 0,22 ~ 1.4439 Gs-X12CrNiTi18.9
03X17H14M3N1 | 0,03 0,4 1,0-2,0 | 16,8-183 | 13,5-150 |22-2,8 | - 0,02 0,03 | - ~ 1.4435 X2CrNiMo18-14-3 316(L)
12X18H12M3TN | 0,12 02-1,0 | 2,0 16,0-19,0 | 11,0-13,0 | 3,0-4,0 | 5xC-0,7 0,03 0,035 | - G-X5CrNiMoNb18.10 | 192971
05X18AH5®JT 0,07 02-1,0 |1,0-20 |170-200 |55-65 0,12-0,16 | 0,03 003 |V 0,10,3

Ca 0,005-0,02
05X18AH6M2®N 0,07 02-1,0 |1,0-20 |17,0-200 |55-7,0 2,0-3,0 | -- 0,12-0,16 |0,02 003 |V 01-0,3

B 0,01-0,2
03XH28MATN 0,03 0,8 0,8 22,0-250 |26,0-290 |2,5-3,0 |0,5-0,9 0,02 0,035 |Cu2,5-3,5 ~ 1.4539 XINiCrMoCu25-20-5 | 904(L)
06XH28MATN 0,06 0,8 0,8 22,0-250 |26,0-290 |2,5-3,0 |0,5-0,9 0,02 0,035 |Cu2,5-3,5 ~ 1.4503 X3NiCrCuMoTi27-23
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2008 e JSC “PROMARMATURA” e JSS “ARMAPROM”

e LLC “SPECSTAL GKR PLANT”

LLC «Specstal GKR Plant» is a new steelmaking complex for production
of low carbon corrosion resistant grades of steel and alloys using
gaseous oxygen refining (GKR). Complex uses the technology patented
by the scientists of National Steelmaking Academy, which allows
practically uses unique engineering solutions and know-how.

The plant has the converter of 5 t capacity and output of 7,78 thousand
tones of high quality steel grades and alloys per year. Main feature of this
converter is the possibility to use both oxidizing and reducing stages
during steel and alloys melting. On the stage of combined blowing of
liquid steel with technical gas mixtures decarburizing of semiproduct

is on and the rate of Cr (95 %), Mn (70 %) and other elements recovery
increases, melting loss of which is extremely high. The unit is equipped
with computer control system on the base of blowing mode controller
produce by «Allen Bradley» (USA).

The present technology allows producing special, acid resistant, hot
resistant, precision steel grades and so called steels of carbamide class
with extremely low carbon content (not more than 0,015 %), steels
alloyed with nitrogen, and steels for nuclear industry.

Main groups of melted steels:

« special steels solve tasks of reinforcement bars and equipment operation
in aggressive medium (nitrogen, sulfur, hydrochloric, and chromium acids,
chlorine mediums, hydrogen sulfide, carbon dioxide and other mediums
with active agent concentration up to 95 %), as well as in conditions of low
or low temperatures

* 02X25H22AM2; 03X17H14M3 - steels of carbamide class;

« 15TCATHO-I'P; ASTM A350LF2 - cold and corrosion resistant steels for
operating in low temperatures condition and ocean water influence;

» 03(06)XH28MAT - high nickel alloy for operating in sulfuric production;

« precision steels. GKR technology allows producing steels with highly
precise their chemical composition, which is of primary importance for
receiving necessary mechanical and chemical properties of materials;

« sparingly alloyed steels of types: 03X18H3AI5/1, 05X18AH5/1.

This group of materials is a good choice for traditional alloyed steels.
Considerable cost reduction with corrosion resistance saving was reached
by ultra small carbon content in steels and expensive hardeners reduction
in their chemical composition. Optimization of melting process permits
additionally reducing costs of such steels. As a result - implementation of
sparingly alloyed steels is profitable for the consumers of tradition alloyed
steel types of stainless products.

Results of mechanical tests and chemical analyses, received during tests
melting process execution, showed that GKR technology using allows
producing steel goods with set-up parameters both chemical composition
and mechanical properties. Moderate size of the converter allows to
executed orders for small amounts (from 3,5 to 5 tones) according to
technical conditions of the Client.

Steel Making Complex GKR operates together with JSS «Armapromp,
producing pipe fittings (common and special purpose). Using of particularly
low carbon steels allows increasing the term of products life in 2,5-3 times.
Reinforcement bars and equipment produced of these steels have very
wide range of application. It gives the possibility to operate in extremely
aggressive media. Besides molds quality improvement, increasing the
number of produced steels (there are more than 90 steel grades), GKR
technology allows melting low carbon chrome-nickel corrosion resistant
steel grades and alloys of secondary materials without fresh fusion mixture
use, and these alloys correspond to world standards.

Also, it is necessary to underline, that the plant has already mastered
technology of highly alloyed steel grades sylphon casting in molds having
the weight from 0,25 to 5 tones for further production of forgings or mill
bars.

List of produced Items:
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FORGINGS OF CORROSION RESISTANT STEEL AND ALLOYS GRADES, PRODUCED BY FORGING PRESS

FORGING TYPE FORGING DRAWING

DIMENSIONS, MM WEIGHT, KG

STEEL AND
ALLOY GRADES

STANDARD FOR CHEMICAL
COMPOSITION

PURPOSE

12

()
N/
e
L

=

>
L
B
l <
H
Tl
L

d
D

a
. H

A

l <B,

H

T<—>‘
L

D 240 - 500
Lmin 700
Lmax 4500

300 - 4000

D < 500
d > 180

Lin 700
Lmax 4500

300 - 3200

B 350
H 400
Lmin 700
Lmax 3500

300 - 3200

D 420 - 1000
D; < 1100
D, > 400

d 200 - 650
b > 100

Linin 600
Lmax 3000

300 - 3200

D 800 - 2100
d > 0,5D
Hpmin 100 - 150
Hmax 700

300 - 3200

D 650 - 1580
d <D/3

H 300 - 800 300 - 3200

B 450 - 950
H 120 - 450
Linin 2000
Lmax 4000

300 - 3200

corrosion resistant steel

for cutting, measuring and surgery tools, springs, household ware, carburetor

40X13 of martensite grades .
GOST 5632-72 pins, compressor valve plates
corrosion resistant steel . . . L .
14X17H2 of martensitic-ferrite grades gci): grr;)fcth;cr’]cz E?r\]/ér;g:nednuoslégizssatlsfactory technological properties in chemical,
GOST 5632-72
03X23H6 corrosion resistant steel
of austenitic- ferrite grades for equipment production in chemical engineering steel grade 01X25H20
GOST 5632-72 e . - “ i R
austenite grades is similar to: 23E10 accordllng EN _1.4335 ( SANI_DVIK marking);
01X25H20%* TR 27.1-30131 789-005-2004 $31002 according to UNS ; X1CrNi25-21 according to DIN
02X18H11 TR 14-1-3183-81
10X17H13M2T corrosion resistant steel
10X17H13M3T . for manufacturing welded structures operating in conditions of boiling
of austenite grades - - - - .
03X17H14M3 GOST 5632-72 phosphorous, sulfuric, 10 % acetic acids and sulfuric mediums
08X17H13M2T
04X18H10 corrosion resistant steel for manufacturing welded structures operating in aggressive mediums steel
03X18H11 of austenite grades grades 04X18H10, 03X18H11 are used for operating in nitric acid and in nitrate
08X18H10T GOST 5632-72 mediums under high temperatures
heat-resisting steel of austenite grades
12X18H9 GOST 5632-72
corrosion resistant steel of austenite
06X18H11 grades for production of cold rolled sheets and strips of extended toughness, for goods
08X18H12T GOST 5632-72 welded by spot welding, for the goods subjected to heat treatment
heat-resisting high-temperature steel
12X18H12T of austenite grades
GOST 5632-72
heat-resisting high-temperature steel
12X18H10T of austenite grades for welded equipment in different industries
GOST 5632-72
. . . for welded structures operating in temperatures up to + 80 °C in sulfuric acid
06XH28MAT high nickel alloy on ferrous —nickel base ) - . o . . -
03XH28MAT GOST 5632-72 of_dlfferent con_centra_tlons (excluding 55 % acetic and phosphorous acids), in
acid and sulfuric mediums
corrosion resistant steel . . .
GOST 5632-72 P phosp P
corrosion resistant steel
03X18H10T of austenite grades for manufacturing of silfons- compensators
GOST 5632-72
high-temperature alloy
XH32T on ferrous —nickel base gas removing pipes, sheet articles of high temperature petrochemical devices
GOST 5632-72
similar to Sanicro 28 and Cronifer 3127 hMo
XH30MAB alloy on ferrous -nickel base for production of welded chemical equipment operating in extremely aggressive
TR 14-1-4056-85 mediums: in phosphorous and sulfuric acids severely contaminated with
halogens, in hydrosulfuric containing mediums
steel of “carbamide” quality is used for production of the equipment operating
02X25H22AM2 high alloyed steel of austenite grades for high purity carbamide production; also for operation in sulfuric, nitro-acid,
TR 27.1-00218325-024-2005 nitro-acid, hydrosulfuric containing mediums, in conditions followed by pitting
corrosion
chromo-nickel-molybdenum steel for equipment manufacturing, producing caprolactam, cerbamid, extracted
03X24H6AM3 of austenitic-ferrite grades phosphorous acid, complex mineral fertilizers; for manufacturing of welded
TR 27.1-00218325-020-2005 chemical equipment operating in mediums containing chlorides and hydrosulfur
02X8H22C6* austenite gr'ades ) for welded equipment of chemical engineering operating under pressure
(after coordinated Technical Protocol) of concentrated nitric acid under high temperatures (85 % concentration and
02X17H14C4* TR 27.1-30131 789-005-2004 more) and temperature up to +100 °C

* Forging of given steels grades are delivered according Technical Protocol coordinated with the “Client”
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VALVES, STEEL CAST SHAPES OF CORROSION RESISTANT STEEL AND ALLOY

DIMENSIONS WEIGHT

MOLDIN TYPE

KG

STEEL AND
ALLOYS GRADES

STANDARD FOR CHEMICAL
COMPOSITION

2008 e JSC “PROMARMATURA” e JSS “ARMAPROM” e LLC “SPECSTAL GKR PLANT”

GRADES, USED FOR MOLDS PRODUCTION

PURPOSE

PIPELINE FITTINGS
OF COMMON AND
SPECIAL PURPOSE
OF CARBON AND
HIGH ALLOYED STEEL
GRADES HAVING
SPECIAL FEATURES

IN SHELL MOLDS

USING HTS

800X500

1200X1200

1-150

10 - 2000

corrosion resistant alloyed with special

for products with high plasticity, exposed under mechanical impacts, and for the products operating in low

20X13n1 features steel of martensite grades agaressive media
GOST 26-07-402-88 99
heat-resisting alloyed with special
20X5MN features steel of martensite grades for production of the fittings for oil treatment units. Operating temperature: from -40 go + 650 °C
GOST 977-88
corrosion resistant low carbon for equipment production in chemical engineering, operating in aggressive mediums, for production of compound
nitrogen containing steel mineral fertilizers (on the base of sulfuric, phosphoric and nitrate mediums, contaminated with chlorides and
03X24H6AM3J1* gen co ng fluorides) and incarbamide production medium;
of austenitic-ferrite grades ; . )
. for elements of units cooled with sea water;
TR U.27.1-00218325-021:2005 . . . L . - .
for elements and units of gas extracting equipment operating in hydrosulfuric containing mediums
corrosion resistant alloyed
16X18H12C4TION with special features steel for production of welded elements operating in aggressive mediums, namely: for concentrated nitric acid under the
of austenitic-ferrite grades temperature + 105 °C
GOST 977-88
corrosion resistant steel of austenite . L - - . o o
03X17H14M31* grades ZZGfTr?QLr:EZEtiEI;r]sg welded structures operating in conditions of boiling phosphorous sulfuric, 10 % acetic acids and
(after coordinated Technical Protocol)
high alloyed corrosion resistant for manufacturing of molded elements operating in aggressive mediums under the temperature up + 700 °C: in
03X18H3AI5* steel of austenite grades nitric acid, in salts (nitric, phosphoric), in mediums containing nitric oxide and nitrogen dioxide (to + 60 °C), in
TR U.27.1-00218325-021-2005 alkaline solutions having 30 % concentration (NaOH, KOH), in grain and methyl alcohols, in dielectrical oil
corrosion resistant heat-resisting
10X18HO/ alloyed with special features steel for production of elements and fittings operating in low aggressive mediums and in damp atmosphere, when there
of austenite grades are no demands to intercristalline corrosion resistance (unstable in sulfuric medium)
GOST 977-88
corrosion resistant alloyed with special . - L . . - . . .
12X18H12M3TN features steel of austenite grades ;ciwr[]Jrtzcri]:lc;|;r;uit;2t(tégg+el6e£eor1ct)s operating in sulfuric acid, boiling phosphorous acid and in sulphite lye and under
GOST 977-88 9 P
corrosion resistant heat-resisting
12X18HOTA high-temperature alloyed steel with for equipment production when there are demands for high resistance to gas and intercrystalline corrosion:
special properties of austenite grades equipment for chemical industry, exhaust system collectors, elements of furnace fittings
GOST 977-88
alloyed steel with special properties
07X20H25M342TN | of austenite grades for manufacturing of fittings operating in sulfuric and phosphorous acids of different concentrations (to +80 °C)
ST CKBA 014-2004
02X17H14CA4N* austenite grades for welded equipment of chemical engineering operating under pressure of concentrated nitric acid under high
TR 27.1-30131 789-005-2004 temperatures (85 % concentration and more, and temperature up to +100 °C)
05X18AH6M2d/ sparingly alloyed steel with for equipment production not exposed for welding, weld deposit, operating in aggressive medium
special properties steel 05X18AH6M2®J1 is recommended for replacement of steel 12X18H12M3TJ1
05X18AHS®] ST CKBA 014-2004 steel 05X18AH5®J1 is recommended for replacement of steel 12X18H9TJ1
06XH28MATN* high nickel alloy on nickel-iron base for welded structures operating under temperatures up to +80 °C in sulfuric acid of different concentrations, in acids
03XH28MATN* (according to agreed Technical Protocol) and sulfuric acids, excluding 55 % acetic and phosphorous acids

15M2CATIOJT-T'P*

low-alloyed cold resistant steel
(according to agreed Technical Protocol)

for manufacturing of oil equipment operating in low temperatures conditions and exposed in ocean water
(carbon equivalent to Ca< 0,43, providing 0—,- > 300 MPa and KCV®° > 24,5 J/cmz)
steel 15M2CATHOJ1-TP is improved analogue of steels 10r2CJ, 151

ASTM A350 LF2*

constructional low-alloyed steel
(according to agreed Technical Protocol)

for manufacturing the elements operating in low temperatures conditions and under pressure and subjected to
sulfide and hydrogen cracking steel is improved analogue of steel 17I'1C

ﬂ

* Molds of given steels grades are delivered according technical protocol coordinated with the “Client”
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