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PYKOBOOAUN DOKYMEHT

CTUJIIOCKOIMMPOBAHUE OCHOBHBIX 1 CBAPOUHBIX MATEPUAJIOB
U rOTOBOU MPOAYKIIUU

Hara peemenns 2002- 11-22

1 OBJACTDb IIPUMEHEHNA]

Hacroamuii pyxoBoaamuii JOKYMEHT SBieTCA nepepabOTaHHBIM B paCIIUPEHHBIM NPOJODKEHH -
eM «MHCTpYKIHH N0 CTHJIOCKONHUPOBAHHIO OCHOBHBIX M CBAPOYHBEIX MATEPHAJIOB H FOTOBOM MPORYKIIHH
cornacoBanHoii ¢ I'TTH P® maceMoM oT Ne 12-6/1108 ot 10.12.96 u pacnpocTpanaeTca Ha COCYEL, all-
aparhl, BCe ICTAIM annapaTtoB ( o0evaliku, JTHHIA, NaTpYOKH, CBApHEIC COSAMHEHHA H IIp.), a TAKoke Ha
HCXOAHBIC MaTePHATEI B BUAE IPOKaTa, CBaPOYHBIX MPOBOJIOK, IPOMEXYTOYHBIX AcTalei Ha pa3IfIHbIX
3Tanax TEXHOJOIMIeCKOro mpolecca M T. 1.

Hacrosmuit pykoBoAdImMit JOKYMEHT MpeAycMaTPpHBAET onpeAelicHAE XHMHYECKOrO COCTaBa
BEIMEHA3BAHHBIX O0BEKTOB METONOM CTHJIOCKOIIMPOBAHHAA C IEIBIO YCTAaHOBJICHHS COOTBETCTBHA THIIA
YCHONMB30BAHHOM CTAIM ¥ CBAPOUYHBIX MaTepHanoB deprexxaM 1 P o cBapke, OTpacieBEIM CTaHAAPTAM
H PYKOBOAAIIAM JOKYMEHTAM C MMOMOIIBIO CTAIMOHAPHBIX H MEPEHOCHBIX CTHIIOCKOIIOB.

PJ1 oxBaTeIBaeT Mapku ctaneii, Haubonee pacnpocTpaHeHHBIC B HEPTAHOM, XHMHIECKOM H Fa3o-

BOM alapaToCTPOSHHH, K YHCY KOTOPHIX OTHOCATCA CTaJIM HU3KoJIerupoBadnanie 15XM, 40XM®A,
35X, 10X2I'HM, 30XMA, 16I'C, 091'2C, nerupoBannnie 15X5M, 15X5B®, 12X8B®, 20X13 u BrICO-
xonerupoBannarie 12X18H9. 04X18H10, 08X17H13M2T, 10X17H13M3T, 20X25H20C2, XH32T,

06XH28MIT = ap.

2 HOPMATHUBHBLIE CCbUIKU

B HacrofieM pyKOBOAALIEM JOKYMEHTE HCIIOIB30BAaHEI CCHUIKH Ha CJIEAYIOIHE CTaHAAPTHI, Npa-
BHJIA B APYTHE HCTOYHHNKH:

["OCT 495-92 JIuctsl ¥ 110JI0CHI MEAHEBIE. TE€XHAYECKHE YCIIOBUIA

["OCT 1012-72 ben3uHB! aBHALlHOHHBIE. T€XHHYECKHE YCIOBHA

TTOCT 1435-90 IIpyTkH, MOJOCH ¥ MOTKH H3 HHCTPYMEHTAIbLHOH HelernpoBaHHoi cranu. Obmme
TEXHAYESCKHE YCTOBHS

["OCT 2424-83 Kpyru mumudosansHble. TeXHUYECKUE YCIOBHA

'OCT 12.1.005-88 CCBT. O61npe caHNTapHO-rHrHeHHIecKHe TpeGoBaHN K BO3AYXY pabouei 30-
HEI

F'OCT 12.2.007.0-75 CCBT. Usnenus snextporexuudeckue. O6mme TpedoBannua 6€30macHOCTH

OCT 26-291-94 Cocynn u annaparH CTalbHEIE CBapHEIE. O0111e TEXHHYECKHE YCIOBAA

CH 245-71 CaadTapHble HOpMBI IPOSKTHPOBAHHUS NPOMBIIUICHHEIX NPEANPHATHHA
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CHnulI 3.05.05.-84 Texnonorugeckoe 060pynoBaHHe H TEXHOJIOTHYECKHE TPYOONPOBOALI

[1b 03-108-96 IlpaBuna ycrpoiicTsa u 6e30macHOM SKCIUTyaTalliH TEXHOJIOTHIECKHX TPYOONpoBo-
IIOB

16 09-170-97 O6mue mpasuia B3pHBOOE30aCHOCTH U1 B3PHIBOMIOXKapPOONACHHX XHMHYECKHX,
HePTeXHMHUYECKHX H HedTenepepabaTrIBalOMMAX IIPOA3BOACTB

I1b 10-115-96 IlpaBuna yctpoiicta 1 6e30macHOH 3KCIUTyaTalHH COCYAOB, paboTalomuX Moz
IaBJICHHEM

[IpaBuia mo yCTpOACTBY M COACPKAHUIO JIAOOPaTOPHH M NYHKTOB CHEKTPANLHOI0 aHAIH3a, 00513a-
TEJIbHBIC VI BCEX MHHHUCTEPCTB, BEAOMCTB H YUpEKACHHH

P11 009-364-00 Tunosas macTpyKnms 1o opranu3anyy 6e30nacHOro NpoBeIEHHA OTHEBRIX paboT
Ha B3pHIBOONIACHBIX U B3PHIBONIOXKAPHEIX 00BEKTAX

TY 48-19-102-82 Momua0acHoBBIE CTEP)KHHE 11 IEPEHOCHBIX CTHJIOCKOIOB

TY 48-19-57-73 BonpppaMoBHIE CTEPKHE I IEPSHOCHRIX CTHJIOCKOIIOB

TunoBast HHCTPYKIHA IO OpraHN3anAH 0€30IMaCHOro IMPOBEACHHA ra300NacHeIX padoT /Y TB.
I'TTH CCCP 20.02.85

IIpaBria TexHHYECKOH SKCIUTyaTallHH 3CKTPOYCTaHOBOK noTpeOuTeneii /yrs. 'ocanepronanzop
PP 31.03.92

[10T PO-14000-005-98 Ilonoxenre. PaboThI ¢ NOBBIIEHHOM OMaCHOCTHIO. Opranmn3amusa npose-
JICHHA.

[IpaBuna TexHHKH 0€30MACHOCTH NPH KCIUTyaTallHH 3JIEKTPOYCTAaHOBOK NoTpebureinei/yrs. I'oc-
HEproHaa3op PO

O0meMuaUCTEPCKUE HOPMBI 00CTY ) XKABAHHUA AJI1 BCIIOMOIaTeNbHBIX pabounx 1eX0B OCHOBHOIO H
BCIIOMOTaTENIbHEIX MPOU3BOACTB MHHHCTEPCTBA XUMHYECKOTO H HepTanoro MammHocTpoeHus CCCP. —
M., 1977.-c.41-51
BCH 21-77 UacTpyKnud O NMPOEKTHPOBAHHIO OTOIUIEHHA H BEHTHIAINH HedTenepepabaTsi-

BaIOIMHUX B HePTeXUMHYECKHAX ITpeaANIPASTHIA

3 OBILLME I10JIOXXEHIA

3.1 B ocHOBY P/l nonoxxeHE CTHIOCKONMHYESCKHE NMIPH3HAKH OLICHKH COEPKAHHA JIETHPYIOIIHX
3JIEMEHTOB, BHIOpaHHEIEC SKCHEPHMMEHTAILHO B YCIOBHIX cniexTpanbHOoM nadoparopun BHUUITT xum-
HedTeanmapaTypsl U1 CTajIei, IEpeYMCIICHHBIX B 1.3, IPH HCMIONBL30BaHUH CTALIHOHAPHEIX CTHJIOCKOIIOB
CJI-10, CJI-11, "Cnextp" u nepenocnoro "Merackona" ¢upmel Kpayrkpemep, @PI', a Taxxe apyrux
MapOK OTEYSCTBEHHOTO NMPOU3BOJACTBA, IPHUMEHAEMEIX Ha 3aBOJaX.

3.2 CtunockonmupoBaHHE METAJIa CBAPHBAEMBIX JeTajlel 1 MeTajUla IUBa MMPOU3BOAUTCA C LENBIO
YCTaHOBJICHUS COOTBETCTBHA MAapKH HCIOJIB30BAHHBIX JUIA CBAPKH MaT€pHANIOB TpeOOBaHUAM COOTBETCT-

Byromx HT/l u TY Ha H3roTOBJIEHHE H3OECIIHA.
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OO6sa3aTeNMPHOMY CTHIIOCKONMHPOBAHHIO JODKHEI TOABEPraThCA B H3rOTOBJIEHHOM COCYAE AeTaNH
KOpIIyca, Haxogsameroca nox gasneHueM (o6eqaiiku, AHAMA, NaTpyOKH, QaHIbl) U3 HH3KO-, CpeHe~ H
BEICOKOJIETHPOBAaHHEBIX MapoK CTaJjle#, a TaKk)Ke COSAUHAIOIIHNE HX CBapHHBIE MIBH B 00BeMe U MecTax, yc-
TAHOBJICHHBIX 3aBOAAMHU-U3TOTOBHTEILAMH.

CTHNOCKONMHPOBaHHUE CIIEAYET MPON3BOAUTL Ha 3aMHIIECHHBIX A0 Oecka ydyacTkax (IIomanKax)
IOBEPXHOCTH. Ilepen CTHAOCKOIMMPOBAHHEM COOTBETCTBYIOINHE YYACTKH HOIKHEI OBITH 3aMapKHPOBAHEI
C TAKHM PacyeToM, YTOOBI HX MOXKHO OBUIO JIETKO OOHApY XHTH Ha KapTaX KOHTPOJIA.

Brimonnenne CTANOCKONMMPOBAHUA METa/lIa CBApUBACMBIX ACTAJIEH ¥ MeTajla CBapHOTO MIBA CJIe-
IyeT OCYIIECTBJIATH C NOMOINBIO NMEPEHOCHBIX CTHIIOCKONOB. Ha CBapHEIX COeaMHEHNAX, BHIMOTHABINNX-
Cs1 ONHOBPEMEHHO JBYMS CBapIMKAMH, CTHIOCKOIMMPOBAHUIO JOJDKHEI IOABEPraThCa JBa AHAMETPAILHO
MPOTHBOMNOJNIOKHBIX Y9acTKaX MBa. B OCTAIBHEIX CiydasaX CTHIOCKONHPOBAHHE MOXXET MPOH3BOIHTHCA
Ha OTHOM Y9acTKe.

B cnydae HEynOBIETBOPUTENBHEBIX PE3YIBTATOB MPOH3BOAUTCA NOBTOPHOE CTHIOCKOIMTHPOBAHHE
METajlla CBapHBAacMEIX ASTaNlCH U METALIA IBA B 3-X Pa3sjHYHEIX y4acTKaX.

[IpH BEIABIICHAH HECOOTBETCTBHA MAapKH HCIOJB3YEMOMH CTAIH HIIH CBAPHOrO COSAMHEHHS XOT4 OBl
Ha OAHOU AcTanH, MPOBEPECHHEBIX B HEIIOHOM 00BeMe, CTHNOCKONMUPOBAHMIO NOJ/DKHE OHITH NOIBEPTHY-
THl BCE OAHOTHIIHBIE JECTAJIM, CBAPHBIC COSTHHCHUSA, Y3JIbI.

Pes3ynbTaThl CTHWIOCKOMUPOBAHHA HA COOTBETCTBHE MAPKH CTANIH HCIOJIL30BAaHHBIX MATEPHAIIOB
TpeOOBaHHAM TEXHHYCCKHM YCJIOBHI Ha H3rOTOBJICHAE H3ZE/NA AO/DKHEI OHITH 3a()HKCHPOBAHKI B CITe-
OHAILHOM XYPHaje ¢ Bhia4eH COOTBETCTBYIOIMUX MPOTOKOJIOB.

KOHTpOJIH CTHIOCKOIMMPOBaHHEM HE NMPOU3BOIATCA:

- TIPH HEBO3MOXKHOCTH OCYIIECTBICHHA KOHTPOJIA BCJICACTBHE HEAOCTYIHOCTH CBapHEIX IIBOB;

- 110 YCIIOBHAM TEXHHUKH 0€30I1aCHOCTH.

4 CTUJIOCKOTIMYECKUI KOHTPOJIb XUMHUYECKOI'O COCTABA CTAJIEN, CBAPHBIX
COEJUHEHUN

4.1 CyimqHocTh pabOTH Ha CTHIIOCKOIIC

[TosykomraecTBEHHBIH aHAIH3 IIPH NOMOIIH CTHJIOCKOIA MPOU3BOAANTCS CICAYIOIMUM 00pa3oM:
MeXAy 00pa3loM H BCIOMOTraTe/IbHbBIM HIH «ITOCTOSHHBIMY 3JIEKTPOAOM 3a)XKHTaeTCS AYTrOBOH paspin.
Ero a3ny4eHHne HanpaB/feTcd Ha BXOAHYIO IIENb CTHIOCKOoNA. [ 'oOpeHHE AYyTH COMPBOXKAACTCA IIEPEHO-
COM BEILIECTBA JICKTPoAa ¢ OAHOTO nomoca Ha Apyroi. 1103ToMy 3aTOYKY MOCTOAHHOIO 3JIEKTPOJAA He-
00X0aMMO NPOU3BOIUTE NEPEA KaXIBIM HOBEIM aHAITH30M.

Jna yCTaHOBJIEHHA KOJIMYESCTBEHHOTO COACPXXAaHHUS 3JIEMEHTA B CIUIABE MONB3YIOTCA OLICHKOH OT-
HOCHUTEIbHON HHTCHCHUBHOCTH aHAIM3UPYEMOM JINHNH H JIMHUHM CPaBHECHHA.

OnHako BO3MOXXHOCTH I'/Ia3a Kak H3MEPHTEJHLHOro mprubopa orpaHmyeHE!. I 1a3 He MOXeT AocTa-
TOYHO TOYHO ONPEIECIHTh OTHOIIEHHE HHTEHCHBHOCTEH IBYX CHEKTPAIbHBIX JIMHUH. HO OH 04eHb YyB-
CTBHTEJIEH K YCTaHOBJICHHIO PAaBEHCTBA HJIH HEPABEHCTBA HHTEHCUBHOCTEH JBYX CBETOBBLIX JIHHHIA (IBYX
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CIEKTpaNbHBIX THHUI). Ha 3TOM npuHIHIIE 1 OCHOBaH METOZ KOJHYECTBEHHOrO aHAIM3a C IIOMOINBIO
CTHJIOCKOIA.

4.2 IIpubGopr u MaTepuanel. BecrnoMorarenbHOe 000pyIoBaHHE

4.2.1 IIpuGopmn

Bce BHAR! CTAITHOHAPHBIX CTHJIOCKONOB, BeinMyckaeMble B CCCP panee u B HacTosimee BpeMs B
P®, k yucny xotopeix otHocarcs CJI-10, CJI-11, "Cnextp”, a Taxxe neperHocneie Tana CJII1-1, CJII1-3,
CJIII-4, CJIY-1 ( B 1ByX BapHaHTaX - CTANHOHAPHOM U NEPeHOCHOM) B "Mertackon” ¢pupmer Kpaytkpe-
Mep nmpoussoacTsa OPT.

4.2.2 Marepuaiel

MenaHbie AUCKOBEIE NMEKTPOABI 11 CTAHOHAPHBIX CTHJIOCKONIOB, H3rOTOBJIEHHEIC H3 METH Map-
xu M2 (I'OCT 495), crampHble u3 ctamm Y 7 (T'OCT 1435 ). Moim6eHoBEIe H BOTB(paMOBEIE CTEPKHH
IS IEpEeHOCHBIX CTHIIOCKOMOB ( TY 48-19-102 u TY 48-19-57 cooTBETCTBEHHO ), pa3MepH H (hopMa Ko-
TOPHIX PEKOMEHAOBAHE B ONTMCAHUH K NPHOOPY; KOMIUIEKTH! 3TAJIOHOB Pa3sIMYHBIX MAapOK CTajieli, BEI-
nyckaeMsix BHUMCO, seo6xoaumele a1 mpoBepKH H pa3spaboTKH CTHIOCKONMYECKAX MMPH3HAKOB
OLICHKH COACP)KaHHA JIETHPYIOIHX 3JIEMEHTOB.

4.2.3 BecnioMorarenbHoe 060pyIoBaHHE

Kpyru mnudosansaeie ( OCT 2424 ) u3 351eKTPpOKOPYHIOBBIX MATEPHAJIOB i 3aTOYKH IO-
BEpXHOCTH P00 NpH paboTe Ha CTAIHOHAPHBIX CTHAOCKONAX, HaOop HATHILHUKOB 1 3aTOYKH aHAJIH-
3HpYeMOH NOBEPXHOCTH N3ACNHI NIPH IIPOBEACHAN CTHIOCKONMMYSCKOro KOHTPOJIA XHMHYECKOTr0 COCTaBa
C IpUMMEHEHHEM NEPEHOCHBIX CTHIJIOCKOTIOB.

4.3 INoaroToBka K aHAIIU3Y

4.3.1 IloaroroBka snexrponoB u 06pas3ioB

[ToaroToBka 3n1€KTPOIOB BKJIOYAET B cebst 33TOYKY JIEKTPOAOB C NOMOIIBIO TOKAPHOI'O CTAHKA
(MenHBle, )XEIE3HBIE CTEPXKHEBEIC AJIEKTPOABI I CTAHOHAPHBIX CTHJIOCKONOB ), 3aTOUYKY C MIOMOIIBHIO
Kpyra MOJMOACHOBRIX B BOJb(GPaMOBEIX 3JIEKTPOIOB )11 NEPEHOCHRIX CTHIOCKONOB. JIACKOBBIE MEHEIE
3JICKTPOAEI 3aTA9MBAIOTCA 110 IIEPUMETPY HATMIIBHHKOM.

[Ipu 3aTouKke 3)eKTPOAOB He TpedyeTca crpororo coxpanennsa ¢opM, He HeoOXOMUMO 1O BO3-
MOYKHOCTH IIPHACPKUBATHECA eAMHOo0Opasusi B mx noarotoske. Hosasa ¢opMa 3aToUKH BieUeT 3a co0oit
HEeOO0XOAMMOCTH MPOBEPKH CTHJIOCKONMUYECKHX IIPH3HAKOB 10 00pa3iiaM ¢ H3BECTHHIM XUMHYECKHM CO-
CTaBOM.

[Tepen HavanioM pa®oOTEI aHAIM3HpPYEMas NMOBEPXHOCTH 00pasiia A0/DKHA OBITH TIHATENBHO 3a4H-
meHa. IIpo6a, aHam3npyeMad Ha CTAlIMOHAPHEIX CTHIOCKOIIaX, MOXKET ORITh 3aTOYEHA HAa TOKAPHOM,
¢pe3epHOM CTaHKaX, HAKIAYHOM Kpyre HIH HAlMMIbHUKOM.

B o6pa3ne nna 3aToukn npu 06paboTke NOBEPXHOCTH HAMMIBHAUKOM HIIH HAa HAKOAYHOM Kpyre
BeIOBpaeTcs HeOONBINOH IIOCKHH yYacTOK. 3auHiieHHAd MOBEPXHOCTD NOJDKHA OrITh HE MeHee 20x20
MM. OKaniHa, aHTHKOPPO3KOHHEIE NOKPHITHA, P)KaBYHHA, )KHPOBBIE U MIPOYHE 3arpA3HEHHA, a TakkKe Je-
¢deKTH B BHAE NOP, HIJIAKOBREIX BK/IOYEHHH, TPEINHH, pAKOBHH ¥ OPYTUX MOPOKOB ITOBEPXHOCTH NOJIE-
KaT ynaneHmo. Ecii anam3supyeMslit o6pasen NpoXoAui TpaBlIeHHE WM XUMHYECKYIO 00paboTKy, TO
IpH 3a9HCTKE 3TOT CNOK HEOOXOAHMMO CHATH BHIICONUCAHHEIM CIIOCOOOM.

4
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AHanu3 roToBBIX H3JEUH, KPYITHBIX 3arOTOBOK H MPOYHX 00OBEKTOB, HE NMOICKAIUX TPAHCIIOP-
THPOBKE B J1a00paTOpHIO, BEIMIOHAETCA IEPEHOCHEIMH CTHIIOCKONAMH. B 3TOM ciTydae moBepXHOCTh
IMpoOH! 3aYUINACTCA HAITWIHBHAKOM.

4.3.2 Iloarotoska npundopa K padore

[Tocne prmonHenua pabot no 2.2.1 npu npoBeIcHAH CTHIOCKONMYECKOro KOHTPOJIA Ha CTallHo-
HapHHIX cTHNOocKonax tHna "CnekTp” mpoHu3BeCTH YCTaHOBKY NpoObl H B 3aBHCHMOCTH OT aHAJIMTHYE-
CKHX 3a1a4 YCTAHOBHTH OMH M3 PEXHMOB HCTOYHHKOB BO30Y)XKACHHSA CNIEKTpA.

Bxmounts npubop. I'oToBHOCTE Npubopa k paboTte, mopanok paboTH yKa3aHBI B TEXHHYECKOM
OIMCaHHWK H MHCTPYKUHUM IO IKCIUTyaTauuH mpHOopa.

Y6euBmHUCH B IPaBHJIBHOCTH BHINIOHEHHBIX ONepaluii, HAKAaTh KHONKY "IycK", 3aKe4b AYTY
HJIM MCKPY, OTHICKATh HY)XXHYIO I'PYIILY JIMHHH H MOCJIE COOTBETCTBYIOMIETO PEKOMEHAOBAHHOrO AN
JAHHOTO JJIEMEHTa BpeEMEHH OOBICKpHBaHHUA MPOU3BECTH OUECHKY COACP)KaHUA ero B mpode (Tabmuna 1 ).

[ToaroToBKY NEPEeHOCHBIX CTHIOCKOIORB K paboTe NMpOou3BOANTD B NTOCJIENOBATEIPHOCTH, OIACAH-
HOH B TEXHHYECKOM OIHCAHHU ¥ HMHCTPYKIIUH NO SKCILUTyaTaluu mpuodopa.

4.4 Ilopsanok paboThI

4.4.1 CtHnockonsl CTafiOHApHEIE

Crunockonsl ctannonapaeie Tana CJI-3, CJI-10, CJI-11, CJI-12, "Cnexrp", CJIY-1 u ap. Bemryc-
KaeMble paHee H B HACTOAIIEE BPpEMs OTEUECTBEHHOM NNPOMBIILIEHHOCTHIO.

I[Ipusects npubop B pabodee cocroanue. [IpeasapruTenbHo B 3aBUCHMOCTH OT aHAM3HPYEMOTO
3JIEMEHTA YCTAHOBHTH TpeOyeMele NapaMeTphl paspsaaHOro KOHTYpa QYT UJIM HCKPHI. 3aTeM, BHICTABHB
110 MAa0JIOHY aHAJIMTHYECKHN MPOMEXYTOK, YCTAHOBHUTH P00y TakuM 00pa3oM, YTOOH! pa3paz OXBaThI-
BaJI 3a9MIICHHYIO 9aCTh IIOBEPXHOCTH 00pasna.

BxymouuTs paspsan, Habmogad B OKYJIAp CIIEKTP, YCTAaHOBHTE HEOOXOMMMYIO AJIs (OTOMETpHPO-
BaHHUA 00JIacTh cCieKTpa. BpeMs npeaBapHTENBHOTO 00BICKpHBaHHA YCTAHOBHTD corjlacHO Tabmmuna 1. Ilo
HCTEYECHHH BpeMEHH OOBLICKPHBAHHS NMPOMA3BECTH OLICHKY COAECPKaHHS JIETHPYIOIHX SJIEMEHTOB 110 CTH-
JOCKonH4YecknM mpu3HakaM. [locnenoparenbHOCTE CTHIOCKONIMPOBAHHAA MPOU3BOJIbHAA B CHITY HHIHBH-
OyaJbHBIX OCOOCHHOCTEH rma3a oneparopa K pasMuuyHoMYy LBeTy. YICKimo4YeHne coCTaBlIIeT ciaydaii pas-
OpakoBKH, re NOCJIEA0BATEIFHOCTD ONepandiil 0JDKHA OBITE CTPOro COOMOAEHA COTIaCHO PHCYHKOB
1,2.

B nepuon npeaBapuTeIbHOro OOBICKPHBAHNA MOXXHO NMPOU3BECTH KOHTPOJIH HAJIHYUA HJIH OTCYT-
CTBHS APYTHX JISTHPYIOIMMUX 3JIEMEHTOB, €CIIH HE TPEOYETCA HX KOIMYECTBECHHAs OLICHKA.

4.4.2 CTHNIOCKONEI ITIEpEeHOCHBIE

Tun CJIII-1,CJIII-2, CJIII-4, CJTY-1 B nepeHOCHOM BapHaHTe, "Merackon" ¢pupmer KpayTkpe-
Mep.

ITocne cooTBeTCTBYIOUIEH YCTAaHOBKH 3JIEKTPOAA, MaTepHAIEI ¥ PopMa 3aTOYKH KOTOPHIX pas-
JIMYHA B 3aBECUMOCTH OT MapKH CTHJIOCKONA, HeOOXOAUMO YCTaHOBHTE MpHOOp TakUM 00pa3oM, YTOOH
3JIEKTPOJ, PacIoJIarajicsa MPOTHB 3aTOYSHHOM NOBEPXHOCTH. C HaXKaTHEM KHOMKH "MyCK" HaKJIOHATH
CTHJIOCKOH JIO TEX MOP, NOKa He 3aroputcd paspal. JJoOATECS ¢ MOMOWIBIO CIeHaNbHBIX KOHCTPYKTHB-
HBIX IPHCNOCO0NIEHHH YCTOMYMBOTO ropeHns. BricTaBuB TpeOyeMylo 0051acTh CIEKTpa, MPOU3BECTH
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OLICHKY COACPXaHHA JISTHPYIOIIHX 3JIEMEHTOB COrIacHO Tabime 1.

4.5 Crunockonuyeckue Ipru3HAKH NOMYKOMHYECTBEHHOTO ONpeAeiICHHS JIETHPYIOIMX J/IEMEH-
TOB.

4.5.1 CTHIOCKOIBI CTallHOHAPHEIE
AHanu3 BHITONHAETCA IO IpynnaM JTHHUH, NpUBEACHHLIX B Ta0nune 1.

[IpUHATEI clieayiomue OLEHKH NI CPaBHEHHA HHTEHCHBHOCTEN IMHMH HCKOMOTO 3JIEMEHTA H
JIMHAHU CpaBHEHHA OCHOBHI - XeJe3a:

1) paBeHCTBO HHTEHCHBHOCTEHH;

2) aHaMMTUYEeCKas JIMHUA Spde JIMHAN cpaBHeHHA ( CHMBOJ Oonpime, cM. Tabmmy! );

3) aHaMTHYECKAd JIMHHA ci1abee JIMHMM XKene3a ( CHMBOJI MEHBINIE, CM. Tadiuy 1 ).

He Bcerna B 001aCcTH oA 3peHUA OKYJLApa YAABANOCh OTPAaHUIATECA ITOMH OEHKOMH, 0COOEHHO
NpH MANEIX B 6ONBIINX COACPXKAHHAX 3JIEMERTOB BBHAY OTCYTCTBHA AHHHIf CpaBHEHMA, B Takux ciry4a-
AX OBUTH NPHHATH OPHEHTHPOBOYHEIC OLICHKH TaKHe Kak : "exBa BHAHA Hax ypoBHeM ¢oHA", "deTKo
BHIHA", "3HAYNTEIILHO HHTEHCHBHEE" H T.J., KaK 3TO HMEET MECTO B CIIy4dae OLICHKH COep)KaHHA XpOMa,
HHUKEJIA, BONbdpaMa, TUTaHA B KpeMHHS ( cM. Tabmmmy 1 ).

4.5.2 CTHUNOCKONEI MEPeHOCHRIE

Tun CJIII - 1, CJIY - 1 n0o3BOJLAIOT MOJIHOCTHIO BOCHPOH3BECTH YCIOBHA ONpeeiacHHU JIerH-
PYIOIIHX 3JIEMEHTOB B CTANAX H CBapHBEIX COCAHHEHHAX Ha XpOM, HAKEJb, MOJIMOACH, THTAH, BAaHANHM,
BONb(PpaM, HHOOHIi. CozeprkaHue KpEMHHA HE ONpeacieTCs.

Yro kacaerca ctuinockona CJII1-4, To onpeneneHHIO MOUISXKAT XPOM, HHKENb, MOJIHOIEH, THTAH.
Ornpeznenenne HAKENI B HU3KOJCTHPOBAHHEBIX CTANIAX, A TAKXKE BaHa usd, HHOOM, BeCbMa 3aTpYAHUTEIIb-
HO. [Io3TOMY MpUMEHEHHE AAHHOTO CTHJIOCKONA CIeAYyeT OrpaHHYNTD 3aJadeii pa3sOpakoBKH pe3Ko OT-
IHYAIOmMuXCcd MapoK CTalelt.

Hau6onee 6naronpuaTHEIC YCIOBHS BOCIPOM3BEACHHA CTHIOCKONMNYECKUX MPH3HAKOB, pa3pabo-
TAHHBIX HA CTAROHAPHEIX CTHJIOCKOIIaX ¢ MpHMEHEHHEM AYrd IEpEMEHHOro0 ToKa, o0ecneunBaer "Me-
rackomn" ¢upmel KpayrkpeMmep. Jlaaaeii npabop no3soigeT HaxexxHO onpenenars XpoM ¢ 0,05 %, map-
ragen ¢ 0,2 %, monubaeH ¢ 0,2 %, aukens ¢ 1,8 %, sanamuii ¢ 0,1 %, Bonsdpam ¢ 1,5 %, tarau ¢ 0,05
%. UyBCTBHTEJILHOCTH OnpeneneHud Huobus - 2,0 %, xpeMuus - 5,0 %.

4.5.3 CxeMsl pa3OpakoBKH cTajicl B CBapHBIX LIBOB

IIpuBeseHHBIC HA pUCYHKaX 1, 2 cxeMBl pa30paKoBKH JaHBI JJIA PEIICHKS 3aa4H COPTHPOBKH
cTajnel pasIHYHBEIX MapoOK, OYepeIHOCTD ONpEe/ICHAS JIEMEHTOB KOTOPLIX IPEACTaBIeTC Uenecoo0-
pasHoi# ¢ TOYKH 3peHUs IKOHOMHH ONEpatuH.

[TepBoHa9aNbHEIH 3Tan pa36pakoOBKH BKIIOYACT B cebd cxeMy :

OBPA3EII -HUKEIb, XPOM — " /yer—"  POHE [ repomncran = CTAMD.

Haiee Mpon3BOAATCA MOJYKOMHMICCTBEHHAA OLIEHKA COZICp’KaHMA XpOMa, HHKEJIA K APYTHX JICTH-
PYIOLIX 3JIEMEHTOB 110 CTHJIOCKOIMYESCKUM NPH3HAKaM IPpYIIEl IHHHUH 110 Tabimuel.

TTocne OUEHKH COEPKaHHI BCEX DJIEMEHTOB IO COBOKYITHOCTH BCEX ONpEeICHHI HeN3BECTHLIM

oOpa3zel] OTHOCAT K TOH WX MHOM MapKe CTaJIH.

6
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Mapxku craneii, aMeromue OJIM3K0e COASPKAHKE JICTHPYIOMMX IEMEHTOB, HE BCCTAa YAAETCA
pa3HYUTh, IO3TOMY BHYTPH OIPEACIICHHBIX IPYNII, K KOTOPHIM OBLI OTHECEH HEU3BECTHRIN 00pasen,
HeOoOXOMUMO BHIIONHUTH KORTPOJIb XHMHYECKOr0 COCTaBa Ha COOTBETCTBHE TOM MIIM HHOH MapKe CTaIH
IpyruMu 6onee TOYHEIMH METONAMH aHaJIN3a.

C nensio BRIABICHHA COOTBETCTBHSA MApKH HCIOJIb30BAHHBIX NMPHCAZIOYHBIX MAaTEPHAJIOB B KaX-
JAOM KOHKPETHOM CJIy4ae B CBapHBIX MIBaX MPOH3BOJAT MOCIEAOBATEBHO OLICHKY COAEPXKAaHNA OCHOB-
HBIX JIETHPYIOIIHX 3JIEMEHTOB XpOMa M HAKEJIA H BEMBIIIOT HAIMYME JIHO0 OTCYTCTBHE XapaKTEPHOTO
NETrHPYIOLIEro JEMEHTA.

B kadecTBe npuMepa B Tabymiie 2 Janel Hanbosnee XapaKTEpHBIE dJIEMEHTHI, KOTOPHIE IIO3BOJIIOT
CYAHUTH O COOTBETCTBHH MAapKH HCHIOJIL30BAHHBIX MaTEPHANIOB IIPH aBTOMATHIECKOH CBapKe, BHIIOJIHEH-
HOM pa3/IHYHOU MapKOH 3JIEKTPOLOB..

4.6 Yxa3aHHA IO TeXHUKE 0€30aCHOCTH

4.6.1 PaboTta Ha CTHJIOCKONHEIX ycTaHOBKax ¢ HanpsokeHrneM 1000 B u 6onee.

4.6.1.1 Ilpn sxciryatanun crinockonos CJI-3, CJI- 10, CJI - 11, CJI - 12, "Cnextp”, CJTVY -1
HeoOxoauMo cobmoaats "IIpaBuna mo ycTpoHCTBY H COAepKaHHIO JIA0OPATOPHH U MYHKTOB CIIEKTPaJIh-
HOI'0 aHAH3a, 00A3aTeNbHEIE IJI1 BCeX MIHHCTEPCTB, BEIOMCTB H YUpeXXAeHHH", yrBepxkaeHHEIE [1pe-
sumuyMoM AH CCCP no cornacoBanmio ¢ BLICIIC 29.06.53.

4.6.1.2 Ctunockonsl, ykazanasle B 2.7.1.1, mo cnoco6y 3aluTh OT NOPAKEHA 3NEKTPHIESCKUM
TOKOM oTHOocsATCA K Knaccy 1 mo 'OCT 12.2.007.0.

4.6.1.3 Paboty co cTmnockonaMu MOryT BHIIOJHATS JIHLR, gocTurmme 18-nerHero Bo3pacra,
npolneAire ooydeHne, HHCTPYKTaXK IO TEXHHKE 6€30MIaCHOCTH M HMEIONIHE IrpyIy He HIKE TPeThel
KBAJIM QHUKAUOHHOM B COOTBETCTBUH ¢ TpeGoBaHAAMA "[IpaBii1 TEXHA9ECKO# SKCILTyaTaLIHA JIEKTPOYC-
TAHOBOK NOTpeOuTeNell H MpaBII TEXHAKH 6€30aCHOCTH TIPH SKCIUTyaTallH SJIEKTPOYCTaHOBOK NOTpe-
6urenest” ( IITO u IITD ), yrBepxaeHREIX I'oconepronanzopoM POD.

4.6.1.4 B nomemeHnn, ri¢ YCTaHOBNCHBI CTAllHOHAPHBIC CTHIIOCKONE], JOJKHA OBITh MPUTOYHO-
BBITA)KHASA BEHTHIIALNA.

4.6.1.5 Bo BpeMs paGoTHl CTHIOCKOIIA HENB3A MPUKACATHCA K NOJIOBKE CTHIIOCKONA B 3JIEKTPOAY.

4.6.1.6 CMeRY 3MIEKTPOAOB IMPOU3BOAUTD TONBKO MPH OTKIIOYECHHOM OJIOKEe NMUTaHMS.

4.6.1.7 Bce BHABI pEMOHTHBIX paboOT AOJDKHBI IIPOU3BOAUTECS NPH OTKIIOYEHHH ITpUOOpa OT ce-

4.6.1.8 He octaBnate npunbop moa HanpmKeHHEM MeXIy aHaJIA3aMH M 110 OKOHYaHUH paboT.
4.6.1.9 B cnyuasx nepepriBa B I1oAa4e ANMEKTPOIHSPrun NpHOOPH HE0OXOAUMO CPOYHO BHIKIIO-

4.6.1.10 3anpemaerca CMOTPETh HE3AIHIEHHRIMH IIa3aMH HA 3JIEKTPUYSCKHI pa3pan,

4.6.1.11 He monmyckath npeBEHIIIEHHA HOPM CTHJIOCKOIIHPOBAHUA ™, a TaKKe YKa3aHHH OTHOCH-
TENBHO paboT, CBA3aHHBIX ¢ HOTOMETPHPOBAHHEM CIIEKTPOB B OJHY CMEHY, KOTOpoe, coriacHo "IIpasri
10 YCTPOMCTBY H coepKaHHIO 1aGopaTopHii 1 MyHKTOB CNIEKTPAIHHOIO aHAIN3a", COCTABILIET 4 Jaca.

4.6.2 Paborta HanepeHocHBIX cTiiockonax Tuna CJIII - 4 u "Mertackon” ¢pupmel KpayTkpemep
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B03MOXHOCTE KOHTPOJIA XHMHYECKOT'0 COCTaBa BHYTPH H3NEIHiA.

13 Bcex BHITYCKAaEMEIX paHee OTeISeCTBEHHOM MPOMBIIIIEHHOCTHIO TONBKO NEPEeHOCHOM CTHIIO-
ckon CJIII - 4 obecneuriBaeT BO3MOXHOCTD KOHTPOJIA BHYTpH H3aemmii. Hanpsokenne mutanng oOprIB-
HOM ILYTH, perymupyeMoe IAThio CTyleHaMH B npeaenax 20,0 - 34,0 B, umeer oCHOBaHHE OTHECTH €TI0 K
pa3psixy npuOOopoB 3MIeKTpHUECKU 0€30NnacHEIX, paboTalomMX Ha OCHOBE KOHTAKTHEIX pa3panos. Ero
IIpUMEHEHHE BO3MOXXHO B JIFOOOM MecTe, BOJIM3H KOTOPOTO €CTh MPHCOSAHMHEHHUE K CETH NNEPEMEHHOTO
tToka. IIpu rcnons3osanuu ctwnockona CJIII-4 anga KOHTPOIIA XHMHYECKOr0 COCTaBaBHYTPH allapaToB ¢
Henpio 6e3omacHoCTH paboTE HEOOXOIHMO BEIHECTH 32 IIpeAe/Ibl KOHTPOJIMPYEMOro o0beKTa 010K MH-
TaHHA, YIUIHHAB COSQHHUTENBHBIM MpoBoA X0 15,0 - 20,0 M.

Manzsrni pasMep u Bec "Merackona”, noiHad 3nexkTprgecKas 6€30nacHOCTD MPH IKCILIyaTallHH
(HanpsoKeHHE Ha 3eKTpoaax 24 - 42 B ), BO3MOXXHOCTb €ro NpUMEHEHHUS B MOO0M MecTe, Jaxe B MECTaxX
C OrpaHHYECHHEIM JOCTYIIOM 3a CYET-CrIeIHANIbHOM KOHCTPYKIHH YATHHUTEIHLROTO Kabend ¢ obecnieye-
HUEM CTaOHIBHOCTH rOPEHU UCTOYHHKA BO30YXXIEHHS CIIEKTPpa AENIalOT €ro He3aMEHMMEIM IIpH CTHJIO-
CKOIMKPOBAHKHM BHYTPH alnapaToB. "MeTacKomn" 3alMIleH OT NPUKOCHOBEHHS K TOKOBEXYIIMM JacTAM
H, Oy1arogaps 3TOMY, IPHIOACH TaKXKe Ui NPUMEHEHHA B HCIIBITAHUM MAaTEpHAJIOB MPH BEICOTHOM MOH-
TaXke METAJUIHYECKUX KOHCTpYKIUM. JUid paGoThl B 3alIMTHHIX MOMEIMECHUAX MM HA MOBTAXXHBIX 1110~
maaKax npubop HMeeT COCAUHUTENbHBIN Kadenp amunHoi 50 M. "Mertackon" 1erko TpaHCIIOPTHPYETCS
6e3 BCIIOMOraTeNIbHRIX CPEACTB, NEKTPHYCCKU abCOMOTHO 6€30maceH, T0O3TOMY €ro NpHMEHEHNE BO3-
MOXHO B mo6oM MecTe. PekoMeHAyeT s I CTUIOCKOMMYCCKUX paboT Ha NPESANMPHATHAX XUMHYECCKOTO
MAaIIHHOCTPOCHHA.

4.6.2.1 PaboTy BHIOJHATE COTJIaCHO MHCTPYKIHH K IpHOOPY.

4.6.2.2 IIpn BomoMHEHUH paboT BHYTPH H3ACHi pabOTy NPOU3BOAUTH IPH BEIHECEHHOM 34 IIpe-
nemsl 06bexTa 61oke muTanud ( yuymHATeNbRBIE mpoBoa mia CJII-4 - 15-20 M u "Merackona” -50M).

4.6.2.3 IIpn paboTe BHyTpPH animapaToB HEOOXOAUMO PYKOBORCTBOBATHECA " THIIOBOH HHCTPYKIIH-
eif mo opraHu3anuy 6€30NMaCHOrO MpoBeACHHUA razoonacHeIX pabot ( Y1B. 'ocroprexnamsopom PD),
"TunoBo#t HACTpYKIMEH MO opran3anun 0€30MacHOro MpoBEACHHAA OTHEBRIX padoT Ha B3pHIBOONACHBIX
H B3pHBONOXapoonacHbIX 00bekTOB" (Y TB. I'ocroprexsansopom P®), "IlpasunamMu Trexumdeckoit sxc-
IUTyaTaouH 3MEeKTpOycTaHOBOK noTpebureneit” u "[IpaBnioM TexHHKN 6€30MaCHOCTH MO SKCIUTyaTalMy
3JIEKTPOYCTaHOBOK notpedbuteneit” (Y1B. I 0caHepronanzopoM PP).

[Ipu paGoTre BHYTpM anmapaToB 00eCeYHTh YHCTOTY BO3AYyXa, OTBEYAIOLIYIO HOPMaM IPOH3BOA-
CTBEHHOH CaHHTapHH.

4.7 Texunueckoe o6CIyXKHUBaHHUE, YXOX 3a NpuOopaMHu

4.7.1 Texauueckoe oOCITyKHBaHHE NpEICTaBIIeT Co00i cHCTEMY NPOPHUIAKTHIECKHUX MEP,
oOecneynBaloX NOCTOAHHOE pabodee cocrogaue nmpubopa. TexHnyeckoe 00CITyKHBaHHE MPOU3BO-
IHATCA CIICHHATHCTAMHA, IPOIICAIHMH CIEIHANBHYIO IOATOTOBKY

4.7.2 Bugsl B IEpHOANYHOCTh TEXHAYECKOro 00CTyKHBAHNA 3aBUCAT OT MapKu npHbopa.

4.7.3 O6mmM AN BceX BUAOB CTAIlHOHAPHBIX CTHJIOCKOIIOB SABJIAETCA YACTKA pa3pAIHUKOB, KO-
topasd npon3Boaurca gepe3 S00 4 paboT ¢ NOMOINEIO MENKOA HAXKAAYHOH MKYPKH.

3
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4.7.4 OnTUyecKkne NOBEPXHOCTH JIMH3BI OKYJIAPa, 3aIUTHOE CTEKJIO HEOOXOAUMO OYMIIATE IO
Mepe HX 3arpsA3HEeHUA C OCTOPOXKHOCTHIO, MPHMEHAA 11 3TOr0 KHCTOYKY H MATKYIO calipeTKy, KOTOpYIO
cinerka cMaguBarotT netponeineiM 3¢pupoM (I'OCT 1012). OnTrudeckue petann XelarelbHO YHCTHTh Kak
MOYKHO peXe, CTapasich 110 BO3MOXXHOCTH o0eperath HX OT 3arpA3HeHHil. 3aMEHY 3alIUTHOTO CTEKIa
IMPOU3BOANTE O MEpPE €ro MOpPHM M3-3a pa3OpEI3rNBaHNA OKHUCIIOB pa3paja.

4.7.5 Y3nel H AeTaIN CTHIIOCKOIIOB JEPKATh B YHCTOTE, CBOEBPEMEHHO OCBOOOXIadA UX OT IBUIH.

4.7.6. IIpu sxcruryaranum npubopa nmpeaoXpaHATh €ro OT MEXaHHYECKUX MOBpeXACHUM, 0CoOeH-
HO IIpH paboTe ¢ MepeHOCHBIMHA CTHJIOCKONAMH, Iie HauOoJee yI3BUMBIMH Y3JIaMH ABJIAIOTCA OKYJHIP,
KOHTAKThI B NIEKTPO, MAXOBHYOK NEPEeMEIICHU CIIEKTpa H T.J.
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Y X5M. SOXMA

| X MO

| XA 10H 10|
O4X18HY
O8X 17/ y V12 |
|OX17H13M3'|
D6 XH28M /1 |
0X25H20C2

i PYlllld
[ HHHH
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9=R|H!

QO0J1acTh CrieKTpa

OIITPEAEIJEHWI
lEHA

MOJIHWNDb)
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. i T — i el

ske 561.6
~-5Fe 558.6
ke 557.6

| I[pU3HAKH CpaB-
HEH M

-

2 1Mo < |
>4 |Mo,> 7
3y 1Mo,<6
6 1Mo,<5
5 3Mo,= 6

4 |Mo,> /
6 5SMo,< 7/
6 3SMo,= |/
> 3Mo0,= 6

“1 {‘I
YyMO,2 S
[\;IUI S

| Ipenesibl onpe-
[eJiieMOH KOH

LeHTpaLKH, %o
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O/ —-04Y

H/ —-0Y

YCIIOBUSA CTHJIO-
CKOITHPOBAHHS

O

ayra rnoCToAHHOI'O

rokKa, TOK 3 A, (asa

nomxKura Y0°. Ko-

JIMYECTBO UMITYJIb-
coB 100 B cekyHAy.

BpeMsl MpeaBapH-

reJibHOro OObBICKPH-

BaHUS |0 cek
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JIOMOJIHUTEJSIbHO KOH

[POJIMPYEMBIE

JICMCH

\ 1"'-

KOMILIC]
)1 AJIOHO]
BHWN KN
UIA TN
BCPKH 11D}

A HA KU



) . . . . - ‘ . ‘ ' . o -
U1eH | pynn ObnacTe criekTpa [Tpu3naku cpaB- | [lpenensi onpe- VenoBus cTUao- | JIOMOJIHUTENBHO KOH- KoMITIEeK
IHHHH HEH U | nensieMol KOH: CKONMUPOBaHUA | TPOJIMPYEMbIE 3JIEMEH ' TAJIOHOR
[IeHTpaLuH, %o | bl BHUNCO
ISt TIPO
BEPKH INpH
JHAKOB
OINNPEAEIJNEHWI
BAHAILW
4 1V,<5 | 0,05 - 0,10 | Iyra nepeMeHHoro | N1, Mo, W 9, 32,9
B | TOKa, TOK OyrH 3A, | 1 16
4 2V,=5 | 0,15 -0,20 | aza nomkura 90°, |
KOJIMYECTBO HM-
4 3V,<4 0,0 —-0.,4 nmvJiscoB 100 B ce-
| KYHIY, BpEMS
3V | : 0,5 0,7 peaABapHUTEeIbHOIO
: oObickpuBaHus |0
| | ‘ | | CeK
ke 457,0 -~ 3V,439.5
4Fe 437.5. — 2V, 438,9
|V,4379-
OINMPEAEJEHWE
BOJIbD®PAMA
W\ | | N1, Mo, 1.
"R O 7KC
|W,<<3 2W,- | 0,4
suiHa cnabo |
[W,<3 2W,- | 0,6 0,5
BUAHA OTYETHBO | \ \
e .f 12— 1.5 | | N
IW, €3 |W,=4 ' a |
i S
| 3Fe 505,1- 4Fe 506,5 | - "y
|W, 505,3 — 2W, 5054 | | | | o
S




Vlapka craJjieH

35X, 40X,
| SX5M. 30 XMA.
IOXMDA. 16] C,
091 2C

[ 2XI8HYT,
D4X18H 10,
OX17HI3MI3T,
OX25H20C2
D6 XH28MIT.
O8X17HI13M2}

| pynna
NMTHHUN

. F II'.'
L.-II".L .-.’,."{.."L

}';’.’x’/jj, A

ObnacTh CriexkTpa

'-..qi‘-JI

OINMPEAEJNEHMWE
KPEMHMWA

' 6Fe 630.1

|1S1, 6347

I'

251, 637.1-

~TFe 642.1
- 4Fe 64(.0

TR e

e e e —

[ [py3HaKH cpas-
HEH U

ISlﬂ 6 28[1“ /

ISIQH 6 :_).Sij_' ]
2Si‘_v"5i 6
1Si, =4 2Si, > 7
ES!j > 6
2S1,> 6 181,
2S1, - OYEeHb
MHTCHCHBHDbLIC

|IS1,<< 4 1851,<6

ltﬁlr 4 |SII 0

1Si,> 4 2Si,< 4
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2Si, > 4 1Si,>>8

e ——— e - ——

[ I[penenbl onpe-
1eJI9eMOH KOH-
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YCIIOBUS CTHIIO-
CKOTMTHPOBAHUS

N

"JKecTKHI" peXxum
HU3KOBOJIbTHOH
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1
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JHAKOB
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lapka ctasie
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N6 XH28M T

| pynna
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lapka crasief | pyrina (O)0J1aCTh CNEeKTpa | IpU3HAKH cpas- | [penesnbl onpe- Y CITIOBHUS CTHUJIO- JIOMOJIHUTEJILHO KOH KoOMIUIEK
IHHU T HeHUS : nensieMon KOH- CKOMMUPOBAHUS rPOJIMPYEMBIE IJTEMEH- ) TAJIOHORB
| ueHtpaunu, % | ’ bl BHUNCO
IS 1po
BEPKH MMPH
| : | | JHAKOR
4 : Y * 6 1 | 5
QllERE HEIIERA] |
MAFPILI ARILA
2Mn <] sMn- | ] - () PexumMm KOMOHUHU-
'Mn ejle BUHA Hall | POBAHHOIO pa3psna
| AMn ypoBHEM (hoHA | . HU3KOBOJILTHOI

| MCKPbI: MHIYKTHB-
2Mn=6 3Mn>l] | D4 -0.5 . HOCTB 3 MKI'H. eM-
kocTh 60 MKD, (a-

2Mn <7 3Mn =6 i 0.6 -0./ ya noskura 90
| KOJIHYECTBO HUM-
ZMin =2 MmN =/ l 0,8 --1,0 | DYIRCOBR ZU0 B CE | |
' Bpems npeasapu- |
i — | = 3Mn =7 ,2 | TEJILHOTO 00BICKpPH- i
e 399,/ — ske 003D | BaHUusa |Ocek
2Fe 600,0 — -TFe 603, ] L < 3Mn < 3 . | 3 |
3Fe 600.3 ——{|lll “—6Fe 602.7 YMn < &
)Mn 601,7 —|{|*1Mn 602, |
iiVin 001 3= = SEe HUZ.( 3Mn = 3 | 5
\Fe 601,9 4 <2Mn <35
IMn=4 2Mn>$ | 7-20
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O
&
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. ) - ¢« * o , -
/7 UPR /171, XA
Mapka crasnei 'pynna | O6s1acTh CNEKTPa | [TpU3HaKK cpaB- | [Tpenensi onpe- Y CloBHSA CTHIIO- JlononuutenbHo KoH- | Kommiek
IMHHU T | HEHWS | nensieMoi KOH- CKOTTHPOBAHMA TPOJIMPYEMBIE JJIEMEH- | ITAJOHOB
' LIeHTpauuH, % (b . BHUUCO
| IS TIPO-
| BEPKH [pH-
| , | 3JHAKOB |
|
ONPEJIENEHHUE | | |
HUOB U S
| | Cr, N1, Mo. W. V 27,93, 46
raJIH BBICOKOJIE | Nb. _ |Nb << | no 0,10 Jlyra nepeMeHHOro |
| HIH‘!HHI“”:!U . th BN 'I‘ | | | TOKd. TOK _‘;A‘ (I]a']ﬂ
coIepKaHHEM INb = | 0,2 nopkura 90°, ko- |
HHOOus 10 1,5% THYECTBO UMITYJTb- 5
INb <2 2Nb = | 0,3 cos 200 B cek., |
BpeMs TpeBapH- |
d INb <3 2Nb =2 0,4 - 0,5 reJIbHOro OOBICKPH-
aHus 10 cek. |
INb=3 2Nb <3 0,9 - 1,0 |
| | |
' ; ONb = 3 1,5 |
| 2Fe 466.9 3Fe 468,4 | ;
| INb 4672 — 2Nb 467,5 |
| IFe 467.3 —— ' ;
| | 1 |

S
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Tabnuua 2 - [Ipumepnan cxeMa AN YCTAHOBJICHHS COOTBETCTBHA MAPKH HCNOAL30OBAHHLIX NPHCAAOUHLIX MATECPHAIOB NIPH
KOHTPOJIe XHMHYECKOI'0 COCTaBA CBAPHLIX IBOB

Mapka 351eKTpoaos Mapka npoBoOOKM It abToMa- | THIHIHEH XUMHYECKHii COCTaB HalLlas- Hoanexur CTUNOCKONHPOBAHHIO
THYECKOH CBapKH JICHHOIO METajlia

IId

O3]1-14 Cs-01X19H9 08X18H9 1. Ouenka coaepxxanns xpoma (18-21%) u uukena (7-10 %)

AHB-3 Cs-04X19H9 2. Orcyrcreue MomibaeHa, nnobua, BaHaMA

AHB-24 Cs-06X19HOT

9-10X25H13I'2b Cs-06X25H12TIO 10X25H13 1. Onenka coaepxanna xpoma (17-27 %) n nuxena (7-14 %)

1JI-11 Ce-05X20H9®C 08X19H9D 1. Ouerka coacpxxanua xpoMma (17-23 %) u Hukens (7-11 %)

03J1-7 CB-07X19H10b 2. Hammuue HroGua

T-15

AHB-23

AHB-13

DA - IT6 _ 1. Ouenka conepxanus xpoma (17-21 %), uuxens (7-11 %), mapratua (3-7 %)

3H10O-7 Cs-08X25H13bTIO 10X25H13b 1. Onuenka conepkanuna xpoMa (17-27 %) u nukenn (7-14 %)

11J1-9 2. Hamraue HHoOua

AHB-9

AHB-10

JA-400/y Cs-04X19H11M3 10X17H11M2 1. Ouenxa coaepxanua xpoMa (16-22 %) u uuxena (9-12 %)

LUI-4 2. Orcyrcreue HHOOHA

HUAT-1

HHUAT-6

O3J -28 Cs-06X20H1 1IM3Th 10X18H12M2b 1. Ouenka coaepxanua xpoMa (17-21 %), nuxenn (8-12 %), monubaena (2-3 %)

HX-13

DA-400/13

3-06X19H1112M2 10X 18H12M2dD 1. Ouenika coacpxanms xpoma (16-20 %), suxens (8-13 %), monubacua (2-3 %)

O3)1-20 IAII551(01X17H14M2) O3X16H14M2 1. Ouenka coaepxkanna xpoMa (16-22 %), nuxens (15-25 %), monubaeHa (2-

17 CHIGHITIAMT |5 maprann G790

O3M - 17y 1. Onierxa conepxans xpoma (21 -25 %), Hukena (23-29 %)

N =

N
S
[

ke



P11 26.260. /5-A1

Ilpanoxenne A
(pekoMeHAyEMOE)

Bo3MoxHOCTE pa3OpakoBku crany Mapok tuna 161°C u 091°2C

B npaxTrke AOCTATOYHO 9acTO BCTAET BOIPOC pa3bpakoBKH cTany Mapok THna 16I°C u 09I'2C.
B cBsi3H ¢ NepeKpHITHEM IIPAKTUYESCKH BEPXHEr0 B HIDKHETO IIPEesioB COAep KaHAsI Mapraina B
craimax 16I'C u 091'2C nocrapieHHas 3aAa4a 3aK/modanacs B pa3spaboTke MPH3HAKOB OLIEHKH COZEpKa-
HHuA Mapradua 1,2 u 1,3 %.
IIpenBapuTenbHO B JaHHBIX MapKax cTajel 1enecoodpasHo IpoOBEPHTh COOTBETCTBHE COAECPIKA-
HHS KpeMHAHA Ha cTaockone "CrekTp" ¢ HCIOJIB30BAaHHEM ")KECTKOrO" peskuMa HU3KOBOJIBTHOM HCKPEI
no nmpusHakaM Tadbnuuel.
I oTpaboTKH CTHIIOCKOIMHYECKHX IMPA3HAKOB B3ATH 06pa3nkl ¢ conepxkanueM 1,00 - 1,24 %
V11 BepXHero npeaena no Mapraany cram 161°C u 1,31 % mna auxaero - ma crama 091°2C.
OnpoSoBaHHBIC ¥ PEKOMEHIOBAHHBIE JIMHIH ¢ HCIIONE30BAHUEM NyT'H IIEPEMEHHOr0 TOKA B Ka-
4eCTBE HCTOUHHMKA BO30YXKICHHUS CICKTPa IIPOU3BECTH pa30pakoBKY 3THX COACpKaHUH He IT03BOJIAIOT.
Hannyvqmyio KOHIEHTPAIMOHHYIO YYBCTBHTENBHOCTE BO30YKACHHA THHUH Maprannia M,
601,3; 601,6; 602,1 HM n3 BCcex peKIMOB, peaIn30BaHHBIX B reHEpaToOpe CTHiockona "Cuektp”, obec-
MeunBaeT KOMOMHHPOBAHHEIH pa3psal, apaMeTphl pa3spaAHOro KOHTYpa KOTOPOro, a TakxKe NMpH3HaKH
OIICHKH COACpKAHUA MapraHua AaHH B Tabmuue 1.
B cBsA31 ¢ NOHH)KeHHON YYBCTBHTEIHLHOCTHIO IJ1a3a K XKEJITO-KpacHOH 00J1aCTH TOJIBKO MOCIE
COOTBETCTBYIOIIETO ONBITa H HABBIKOB OLICHKH yAaeTcd pa3inyarh no Mapraduny cram 161'C u 0912C

22



P11 26.260, 444X

[Ipunoxenue b
(pexoMenayeMoe)

[Ipenmpusrue
HasBanmue anmapara

3aBoackoi Ne
Perncrpannonnsni Ne

CnpaBka __ or 200 r.
1O pe3yNbTaTaM CTHJIOCKOIIHYECKOr0 KOHTPOJLA

Ha arnmnapare
B cooTBercTBHE ¢ PJ 26.260.75 -200/
«CTHIIOCKONMHPOBAaHAE OCHOBHFIX H CBAPOYHEIX MaTEPHAIIOB H rOTOBOH IPOAYKIHHY,
corjltacopanHoi ¢ I'ocroprexnanszopom Poccru nuceMoM Ne

PesynbTaThl CTHIIOCKOITHPOBAaHUA
XuMHu4ecKHii coctaB B %

3aB. naboparopueii / /
( moanucs ) (A.0. bamunusa )

Oneparop / ] ymocroBepeHHe Ne

( monmuce ) (A.0. damuma )

oo 200 r.

23
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IIpunoxenne B
(cnpaBo4HOE)
Tabmuua B.1 - Mapku craiiell 0TCYeCTBEHHOro M 3apy0eXXHOro nNpou3BOACTBA

TaHHAA

DIN (Deut- | EN (Euwronorm | AFNOR B. S. (British | UNI JIS (Japa- I'OCTwm | UNE ASTM
TY (American
Society for
Testing
Materials)
wu AISI

sche Indus- | resp. European nese Indus-
R N O L R R A O N LT

Standard) strial Stan-
Craimu KOHCTPYKIIMOHHBIE

dard)
34/20 HR SS 34 ot 2nc K02502
B.S. 1449 (91) ‘ JIS G3101 rOCT 380 AISI
34/20 HR et 2cn
I'OCT 380
8863 (87)

100761097 9T 1 d

trienorm)

RSt 34-2 AF 34 C10
(S250G2T) AFNOR A 33-
DIN 17100 101 (82)

St 34-2
(S250G2T)
DIN 17100

B.S. 1449 (91)




[Tponomxenue Tabmuel B.1

Ust 37-2 EN 10025(93)
(S235 JRG1)
DIN 17100

S235JRG1 | 40B Fe 360 B
AFNOR A 35- | (S235JRG1) | FN
501 B.S. (S235JRG1)

UNI

1311 cT 3Kn AE235B | K02502
(S235JR) |rOCT380 [FU AISI
S.S. S235JRG1

UNE 36

080-90

RSt 37-2 EN 10025(94) | T24-2 NE 40B Fe 360 B 1312 ot 3ncC AE 235B | K02502
DIN 17100 (S235JRG2) | (S235JRG2) | FN S.S. roCT380 |FN AISI
AFNOR A 35- | B.S. (EN (S235]RG2) S235JRG2
501 10025(94)) UNI UNE 36

080-90
AE 235D | K02502
FN
S235JRG2
UNE 36
080-90

RSt 37-2

DIN 17100
St 37-3

E24-2 NE
(5235 JRG2)
AFNOR A 35-
501

40B
(S235JRG2)
B.S. (EN
10025(94))
37/23 HR HS,

CR,CS

Fe 360 B
FN
S235JRG2
UNI

1312 CT 3¢cn

S235JRG2 | I'OCT 380
S.S.

EN 10025(94)

DIN 17100
S235JRG2 FN
DIN 10 025

B.S.

EN 10025(94) 40B (S235]R) SM41B et 3lcn Grade B
Ste 460 Grade C
DIN 17102 ASTM A633

St 52-3 U
DIN 17100
Ste 420
DIN 17102

II'd

/00-¢! 0909
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IIponomkenue Tabmume! 1

St 52-3N
(S355J2G3FF)
DIN 17100

Ste 355
DIN 17102

EN 10025(94)

E36-3

(S355 JO)
AFNOR A 35-

501
36-4
(S355J0)

AFNOR A 35-

501

50/35 HR, HS
B.S. 1449(91)

50D
(S35512G3)

B.S. 4360(90)

Fe510C
FN
S355JR
UNI
Fe510B
FN
S355JR
UNI
Fe510B
UNI
7810(79)
Fe 510C
UNI
7810(79)
Fe 510D
UNI
7810(79)
Fe 510
UNI
8913(87)
Fe E420
UNI
7810(79)

SM 490A
JIS,
G3106(88)
SM 490B
JIS
G3106(88)
SM 490C
JIS
G3106(88)
SM 490YA
JIS
G3106(88)
SM 490YB
JIS
G3106(88)
SNY70N
JIS G3128

[ o0¥ -
- ¢/°09T°9T Id

AE 355D | Grade F
$355)2G3 | ASTM Aj514



IIponoyxenue Tabminm B.1

C22

DIN 17200
Cm22

DIN 17200
St35

DIN 1629/3

1450 cT 20 1020

S.S. "OCT 1050 ASTM
A29/A29M
1023
ASTM
A29/A29M

S20C
JIS G4051
(79)

S20CK

JIS G4051
(79)

S22C

JIS G4051
(79)

STKM 13B-
W

JIS
G3445(88)
STKM 12A-
S

JIS
G3445(88)
SNCA15(H)
JIS
G4052(79)
SNC815

XC18 055 M15 C 20
AFNOR A 35- | B.S.970 Part | UNI 6403
566 (83) 1(91) (86)

XC25 070 M20 C25
AFNOR A 35- | B.S.970 Part | UNIEN
566 (83) 191 10083-2(91)

14Ni1Cr10
DIN 17200

16NiCrl1
UNI
8550(84)

F.150.1 E3310
UNE non | ASTM A837
standard- | 3415

ized steels | ASTM A837

14NC 11
AFNOR A35-
551(84)

16 NC 11

12XH3A
['OCT 4543
12XH2

I'OCT 4543

F.1540-
15N1Crl1

UNE 36
013-76

JIS
G4052(79)

AFNOR A35-
551(84) non
standardized
steels

N
~J

. 4/*097'9Z X1d

/
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[Iponomkenue Tabmune! B. 1

15Cr3
DIN 17210

25CrMo4
DIN 17210

EN 10083-1(91)

15Cr2RR
(15C2)
AFNOR A36-
102 (93)
12C3
AFNOR non
standardized
steels

18C3
AFNOR non
standardized
steels

25CD4
AFNOR A35-
556 (84)
25CrMo4
(25CD4)
AFNOR A35-
552 (84)

523M15 SCr 415
B.S. 970 Part 1 JIS G4104
(83) (79)

SCr 415

JIS G 4052
(79)

25CrMo4K
B

UNI 7356
(74)

SCM430
JIS G4105
(79)
SCM432

708A25(708
CrMo4d)
B.S.

JIS G4105
(79)

2225
(25CrtMo4)
S.S.

15X
I'OCT 4543
15X
['OCT 1050

30XMA
'OCT 4543

Mo4
UNE
36256-76
F.8330-
AM25Cr
Mo4

1 007
-¢1°097°9CId

5115
ASTM
A29/A29M
3015

ASTM
A29/A29M




[Ipogomxenne Tabnune B.1

41Cr4 EN 10083-1(91)
DIN 17200

42C4 (41Cr4)
AFNOR A35-

41CrS4
DIN 17200

552
42C4U
(41CrS4)

AFNOR A35-
352

21CrMoV 5 -
7-DIN
17240.

SMn438

JIS G4106
SMn438H
JIS G4052

530 M40
(41Cr4)
B.S.
41CrS4
B.S.

41Cr4
UNI EN
10083-1(91)
41Cr4KB
UNI
7356(74)
41CrS4
UNI EN
10083-1(91)

SCr440
JIS G4104
SCr440H
JIS G4052

4012
['OCT 4543
36I'2C

TY

40X
['OCT 4543

25XIMOD -
['OCT

20072;

1141
ASTM
A29/A29M
1340
ASTM

A29/A29M
134H

ASTM F 304
1541

ASTM

5140

ASTM

A29/A29M
514H

A 304

v
=
X
O
b
S
-
e
3
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ITpononxenue Tadbmuuel B. 1

X 2 CiNi189 | X 2 CrNil8-9
DINE 17440 | EN 10088 Teil 1-
3(93)
X 2 CrNil8-10
EN 88-86/1, 88-

86/2, 88-86/3

Z1CN 18-12
AFNOR A35-
573(90), A 36-
209(90)
Z2CN 18-10
AFNOR A36-
607(84)
Z3CN 18-10
AFNOR A35-
573(90), A'36-
209(90)
Z3CN
19.10M
AFNOR Steel
castings,
Z3CN 19-11
AFNOR A35-
574(90)

Z 3 CN 19-11
FF

AFNOR A35-
577(90)

Craji KOppo3HOHHOCTOMKHE

304S 11

B.S. 970 Part 1
+ Part 3(91),
1449 Part
2(83), 1501
Part 3(83),
1502(82),
1506(90),
1554(90).

304 S11(304,
S30)

B.S. 1503 (89)
305 S11

B.S. 1554(90)
304 C12 LT
196

B.S. 3100(91)
S.536

B.S. aerospace
matenials

T.74

B.S. aerospace
materials

LW 20

X 2 CrNi18
11

UNI 6904-
71

X 2 CrNil8
11

UNI 6901-
71,
7500-73,
7660-77,
317-81

GX 2
CrNi19 10
UNI 3161-
83

SUS 304L
JIS G 4303
(91), G 4305
(91), G 4308

(91), G 4309
(88), G 4318
(1),

SCS 19

JIS G 5121

1)

2352
S.S.

03X18H11
I'OCT 5632

F.3503-X
2 CrNil8
10

UNE 36
016-89(1)

304L
AlSI

) 00Y
- §/°09T9C Id



[Iponomxenue Tabmuuel B.1

X6Crl3
DIN 17440
X7Cr14
DIN 17440

X8CrT117
DIN 17440

X8CrNb17
DIN 17440

X6Cr13

EN 88-86/2,
10088 Teil 1-
3(93)

Z18C12 403517 X6Cr13
AFNOR A35- | B.S.970 Part1 | UNI6901-
573(90) +Part3091), |71

Z18C13 FF
AFNOR A35-
577(90)

1449 Part 2(83)
403817
B.S 1503(89)

SCS 23
JIS 23

06X28MAOT
I'OCT 5632

SUS 410 2301
JIS G S.S.
4304(91),
G4305(91)

SUS 403

JISG
4303(91), G
4304(91),
G4305(91)
SUS 429
NIS G
4304(91),
G4305(91)

SUS 430 TK 08X17T
JIS G3446 I'OCT 5632

08X13
I'OCT 5632

410S AISI
403 AISI
429 AlSI

TP430Ti
ASTM A268

100757 09T9C I1d



o 5
S
N
S
Ilponommkenne Tabmune B. 1 b
36 016 - 89
(2), 36 016 -
X10CrNiMoTils- iiﬂ 9S§:r£ ;B'S' 89(1).36 | 5Us316-
12 - DIN 17440, i s 10 | an % | 1S G 4303 BXITHIMIT | X6CENMo |,
X10CrNiMoTi (83); 5.3. T | o1), G 4304 T1-
_DIN 17440- S33 - B.S. 1503 | X6CiNiMoTi o1
? (89); 17 - 13 - UNI O1).
6901 - 71,
8713 - 81;
X10CrNiTi18- | X6CrNiTi18-10 | Z6CNT 18 PB21S31-B.S. | X6CINiTi |SUS321- [2337-S.S | 08X18HIOT | F.3523- | 321 - AISI

9-DINE
17440;

- EN 88 - 86/1, 88
- 86/2;

X6CrNiTi 18 - 10
- EN 10088 Teil 1

10 - AFNOR  [1501 Part 3(90); | 18-11 -
A3S- 321 S31-B.S. | UNI6901 -
573(90), A 35 P605 Part 1(91), | 71, 8317 -
-574(90); Z6 PB606(92); 81;

JISG
4303(91),

04304(91),
G 4305(91),

I'OCT 5632 | X6CrNiT1
18-10 -
36 016 -
89(1), 36

- 3(93): CNT1810- PB21S51-B.S. | X6CrNiTi 04308(91), 016 -
X6CrNiT1 18-10 | AFNOR A 36 {1501 Part 3(90); | 18-11- 04309(88). 89(2), 36
KT - EN 141 - 79; { - 209(90); 321 S51-490- | UNI 6904 - 087 - 89/4;
X10CrNiT118 - B.S. 1502(82); 71; F.332 —
10 - EN 95 - 79; 321 S51-510- | X6CrNiTi He HOPpMM-

B.S.1502(82); | 18-11KG;
321S51-490 | KW - UNI
321 S 50) - B.S. | 7660 - 77;
1503(89); X6CINiTi
321851-510 | 18-11KT-
321 S 50) - B.S. | UNI 7660 -
1503(89) 77

poBaHHbIe
CTAIH;




IIponomxenue Tabnune B.1

Z2CND24 -
08Az -

AFNOR A 35

- 583(90);

Z 3 CND 25 -

06-03Az- |318S13-BS.

SUS 3291 -
JIS
04303(91);
SUS 329J3L

X2CrNiMoN2 | X2CrNiMoN22 -
2-5-3-DIN |5-3-ENI10088

08X21H6M2T
2377 -8S.S.: | -TOCT

- AISI
AFNOR A 35 | 1503(89); 329 - AIS

E EN10088; Teil 1 - 3(93); - 583(90); JIS 5632;
Z3CND22 - 04303(91).
05Az -
AFNOR A 35
- 573(90);
08X22H6T
-TOCT

X7CrN1Al 17 -7 -
EN 10088 Teil 1 -
3 (93);

X7CrN1A1 17 -7 -
EN 151 - 86;

SUS 631 -
JISG

X7CrN1A1 17 -
7-DIN

Z9CNA17 - 07
1-B.S.
) OR A 301 S8 S

35 - $74(90);

09X17H7IO
-TOCT
5632;

2388 -S.S.; 631 - AISI;

2056(91); 4304(91), G

4305(91).

17724,

SUS 202 -
JIS G
4303(91), G
4304(91), G
4305(91).

X12CrMhNil8 | X12CrMnNil8 - 9
-85 -DIN -5 -EN 10088

12X171'9H4
-I'OCT
5632;

202 - AISI;

—f
=
N
O\
N
o0
&
S
¥

17440; Teil 1 - 3(93);

/.



142
1007
. ¢1°09T9Z I1d

[Iponomxenne Tabmunel B.1
321 S51 -B.S.

3059 Part

2(90);

321 S51-B.S.

1501 Part3(90);

321 S51-490-

B.S. 1502(82); SUS321 -

321 S51-510- JISG
X12CrNiTil8 - Z6CNT18 - 10 | B.S. 1502(82); | X6CrNiTi 4303(91), 12X18H10T
9-DINE - AFNOR A 321S51-490 | 1811-UNI | G4304(91), 12337-S.S.; | -I'OCT 321H - AISI;
17440; 35-578(82); | (321S50)- 6901 - 71; G 4305(91), 5632;

B.S. 1503(89); G 4308(91),

321 S 51-51C G 4309(82).

(321 S 50) -

B.S. 1503(89);
321 S 51( - 490;
- 520) - B.S.
1506(90);

12CrMo 19 -5 10.3. 501 -
- DIN 17440; AISL




IIponomkenue Tabmmnel B.1

X8CrTi25 —
DIN E 17440

X20Cr13 -
DIN E 17440;

X20CrNi 17 2
(X19CrNi 17
2)-DIN
17007

X20Crl3 - EN 88
- 86/1, 88 - 86/2;
X20Crl3 - EN
10088 Teil 1 -
3(93);

X19CrNi 17 2 -
EN 88 - 86/1,
10088 Tei1l 1 -
3(93);

Z20C13 -
AFNOR A 35
- 573(90);
Z20C13 - A 35

- 574(90);
Z20C13 Cl -
AFNOR A 35
- 595(92);

Z15CN 16 -
02 - AFNOR
A 35 -
574(90);

Z 15 CN 16.02
Cl-A35-
595(92);

420 S37 - B.S.
970 Part I +
Part 3(91),
1554(90);

431 S 29 -B.S.

970 Part 1+Part’

3(91),

1554(90);
6 S.80—
Aerospace
materials;

X16CrNil6 -
UNI16901 -

71;

SUHA446 -
JIS G
4311(91)
SUS 420 -
JISG
4303(91);
SUS 420 J1 -
JISJIS G
4304(91), G
4305(91), G
4308(91), G
4309(88);
SUS 420 J1 -
JISG
4303(91).

SUS431 -
JIS G
4303(91).

2321 -S.S.;

15X25T -
'OCT 5632

20X13 -
I'OCT 5632

20X17H2 -
T'OCT 5632

F.3402 -
X20Crl3 -
UNE 36
016 -

89(1), 36
016 -
8(2);

F.3427 -
X19CrN1
17 2 -

UNE
36016 -
89(1);

446 - AISI

420 - AISI;

431 - AISI

100Y-.¢/'0979C I1d



13

[TIponomxenne Tabmuuel B.1

X15CrNiS125
-20 - DIN

X15CrNiSi25 - 20
-EN 95 -79;

17440;

X105CrMol7 -
EN 10088 Teil 1 -

X105CrMol7 -

DIN 17440;
3(93);

13CrMo4 - 5
(13CrMo4 - 4)
- WBI 403;

13CtMo4 - § -EN
10028 - 2 (92);

Z15CNS 25 - 20
- AFNOR A 35
- 573(90);
Z15CNS 25 - 20
- AFNOR A 35
- 578(82), A 36
- 209(90);
Z100CD17 -
AFNOR A 35

- 595(92);

15CD 4.05 -
AFNOR A 35 -
558(83);
15CD4.05 -
AFNOR A 36 -
602(88);
15CD4-05
(13CtMo 4-5) -
AFNOR A 36 -
205/206 (EN
10028 - 2(92);
15CD 3.5—
AFNOR non
standardized
steels;

314 S25 -B.S.

1554(90);

620-440-BS.
1502(82);

620 - 440 - B.S.
1503(89);

620 -470 - B.S.
1502(82);

620 - 540 - B.S.
1502(82);

620 - 540 - B.S.
1503(89);

620 - B.S. 1501
Part 2 (88);

621 - B.S. 1501
Part 2 (88);
13CrMo4 -

5(620;621) - B.S.

EN 10028(92);

X16CrNiS1
25 20 - UNI

6901 - 71;

SCS 18 - JIS
G 5121(91);
SUH 310 ( -
JIS G
4311(91), G
4312(91).

SUS 440 - JIS
G 4308(91), G

4309(88).

Cranu >xaponp4Hbie

13CrtMo 4 -
5 (14CrMo
4 5) - UNI
EN 10028 -
2(92);
14CrMo 3 -
UNI
5462(64);

SFVAF12 —
JISG
3203(88);
STFA 22 - JIS
G 3467(88);
STPA 20 - JIS
G 3458(88);
STPA 22 - JIS
G 3458(88);
STBA 20 - JIS
G 3462(88);
STBA 22 - JIS
G 3462(88).

2216 - S.S.

20X25H20C

2-TOCT
5632;

95X18 -
I'OCT 5632;

12MX -
['OCT
20072;

F.3310 -
X15CrNiS
12520-
UNE 36
017 - 85;

F.2631 -

14CtMo 4 5

(Mcna-
An4/SP) -

UNE 36087

- 76/78;
TU.E —

UNE non
standardize
d steels;
TU. F—
UNE non
standardize
d steels;

/
-¢1°'0929C IId

310 - AISI;
314 - AISI;

440FSe -
AISI;
440C - AISI,;

T3b - ASTM
A200;
F.11Cl1.1 -
ASTM A 182;
F.11C1.2+3 -

ASTM A 182;
F.12Cl.1 -
ASTM A 182;
F.12Cl.2 -

ASTM A 182;



[Ipopomxkernue Tabnmuuel B.1

STPA - 22 -
JIS
03458(88).

12X1IMO -
I'oCT
20072

14MoV6 -3 -
WBI 403;

660 - 460— B.

S. 1503(89);

321 S51-B.S.
3059 Part
2(90);

321 S 51 -B.S.
1501 Part
3(90);

321 S 51 -490 -
B.S. 1502(82);
321 S51-510-
B.S. 1502(82);
321 S 51(-490;
- 520) - B.S.
1506(90);

321 S 51 (1010)
- B.S. 3605 Part
1(91);

321 S 51 (1105)
- B.S. 3605 Part
1(91);

X6CiNiTi

1811 - UNI

6901 -71, | SUS 321-
7500-75, | JIS G - 4303,
8317-81; | G4304(91),
X6CINiTi | G 4305(91),
1811 -UNI | G 4308(91),
6904 -71, | G 4309(91).
7500 - 75,

8317 - 81;

12X18H9 -
I'OCT 5632;
12X171'9H4

I'OCT 5632;
10X14I"14H4T

I'OCT 5632

X12CrNiTi 18
-9 -DIN
17440;

2337 -S.8

P24 - ASTM

A405

321 - ASTM

A276;

(o8Y-¢! 09T 9 IId



8¢

IIponomxenue tabnuuesl B.1

X10CrNiT1 18 -
9-DINE
17440;

X6CrNiTi 18 -
10 - DIN 17440;

X6CrNiTi 18 10 -
EN 88 - 86/1, 88 -
86/2;

X6CiNiTi 18-10-
EN 10088 Teil 1 -
3(93);

X6CrNiTi 18 10
KT - EN 141 - 79;
X10CrNiTi 18 - 10
-EN 95 -79;

Z 6 CNT 18 10 -
AFNOR A 35 -
573(90), A 35 -
574(90);

Z6CNT 18 10 -
AFNOR A 36 -
209(90);

321 S 51 -B.S.
1501 Part 3(90);
321 S51-490-
B.S. 1502(82);
321 S 51-510-
B.S. 1502(82);
321 S51-490
(321 S50)-B.S.
1503(89);

321 S51-510
(321 S50)-B.S.
1503(89);

321 S51(-490; -

520) - B.S.
1506(90);

321 S 51 (1010) -

B.S. 3605 Part
1(91);

321 S 51 (1105) -

B.S. 3605 Part
1(91);

LW24 -B.S.
6323 Part 1(82);
LWCF24 - B.S.
6323 Part 1(82);

X6CrNiTi 18
- 11 -UNI
6901 - 71,
8317 - 81;
X6CrNiT1 18

- 11 KG; KW

- UNI 7660 -

77;

SUS321 - JIS
G 4303(91),
G4304(91), G
4305(91),
G4308(91),
G4309(88).

2337 -S.S.;

12X18HOT

I'OCT 5632;
12X18H10T
I'OCT 5632;

F.3523 -
X6CrNiTh
18-10-
UNE 36
016 - 89(1),
36 016 -
89(2), 36
087 - 89/4;
F.332—
UNE non
standardize
d steels;

321 - AISI;

-¢7'09T9CIId




IIponomxenue Tabnuans B.1

13CrMo 4 - 5
(13CtMo 4 -
4) - DIN EN
10028 - 2;

5CrMoS5 -
15CrMo5 o1);

DIN 17210;
16CtMo 4 -4 -
DIN EN
10028 - 2;

13CrMo 4 -5 -
EN 10028 -2

15CD 4.05 -
AFNOR A 35

- 558(83):

15 CD 4.05 -
AFNOR A 36

- 602(88);

13CtMo 4 -5

1(15CD4-

05) - AFNOR
- EN 10028 - 2

(92) (A 36 -
205/206);

15 CD 3.5—
AFNOR non
standardized
steels;

620 - B.S. 1501
Part 2(88),
3604 Part
2(91);

620 - 440 - B.S.
1502(82);

620 - 440 - B.S.
1503(89);

620 -470 - B.S.
1502(82);

620 - 540 - B.S.
1502(82);

620 - 540 - B.S.
1503(89);

621 -B.S. 1501
Part 2(88),
3604 Part
2(91);

13CrMo 4 -5
(620; 621) -
B.S. EN 10028
-2(92);

14CrMo3 -
UNI
5462(64);
A;B
ISCrMo 4 5
KW:KG -
UNI

7660(77);
13CrMo 4 -
5 (14CrMo
45)-EN
10028 - 2
oD

SCM 415 -
JISG
4105(79);
SFVAF12 -
JISG
3203(88);
STPA 20 -
JISG
3458(88);
STPA 22 -
JISG
3458(88), G
3467 (88);
STBA 20 -
JISG
3462(88);
STBA 22 -
JISG
3462(88).

15XM -
TI'OCT 4543;

F.2631 -
14CrMo 4
5 -UNE
36 087 -
76/78;
TU.F—
UNE non

standardiz
ed steels;

TU.E—
UNE non
standardiz
ed steels;

4118 -
ASTM
A29/A29M;

/09¥-¢/°09T'9C IId



o
-

[Iponomxenue Tabmmiel B. 1

)oY
-¢7'097°92 XId

12CrMo 195 - STBA 25 -

DIN 17440; JIS 501 - AISI
’ 03458(88).

21CrMo5 - 7 - 15X1M® - P-24-

DIN 17240; I'OCT ASTM
’ 20072; A405.

X19CrMoVNb

N11-1-DIN X20CrMoNi

17240; 1201 XG, —— 15X11M® -

X20CrMoV12 KW - UNI I'OCT 5632

-1-DIN 7660 - 77;

17175;

Z17 CNS 20 -
12 - AFNOR

. A35 - 573(90); _
X -B.S. | X16CrNi 23
15CrNiS120 X15CrNiSi2012 | Z17 CNS 20 - 309524 -B.5 '

-12 - WBI 1449 Part 14 - UNI

F.3312 -
X15CrNiSi

20-12 -

SUH 309 -
IS G
4311(91), G
4312(91).

20X20H14C2
240. -EN 95 - 79; 12 - AFNOR 2(83) 600471, FOCT 5632: 309 - AISL:
’ A35 - 578(90), ’ ’

UNE 36
017 - 85;

A 36 - 209
(90);




