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Mpeaucnoswne

Lenn n npuHunnel ctaHaapTusaumm B Poccuinckon ®egepaunn yctaHoBneHsl PeaepanbHbiM 3aKkOHOM OT
27 nekabps 2002 r. Ne 184-93 «O TexHn4eckoM perynmpoBaHumy, a npasuna npumMmeHeHns HauMoHamnbHbIX
ctangapToB Poccunckon ®egepaummn — FOCT P 1.0—2004 «Crangaptunsaums B Poccuitckon deaepauun.
OCHOBHbIE NONOXEHUS»

CBepeHus o cTaHpapTe

1 NOArOTOBMNEH ®eaepanbHbIM rocyAapCTBEHHBLIM yupexaeHnem «HayuHo-yuebHbIn ueHTp «CBap-
Ka 1 koHTponb» Nnpu MITY um. H.3. BaymaHa (PIry « HYLUCK» npy MITY um. H.O. BaymaHa), HaunoHanbHeIM
ArentctBom KoHTpons n Ceapku (HAKC) n CaHkT-MNeTepbyprckum rocyaapcTBEHHbIM MOAUTEXHUYECKUM YHU-
Bepcutetom (CM6ITY) Ha ocHoBe COBCTBEHHOMO ayTEHTUYHOIO Nepesoa cTaHaapTa, ykasaHHoro B nyHkTe 4

2 BHECEH TexHuyecknm koMmuteToM no ctangaptusauumn TK 364 « Ceapka v poAcTBeHHbIE MPOoLLeCChl»

3 YTBEPXXOEH W BBEOEH B JEWCTBUWE [Npukasom PeaeparnbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuio n MeTponornm ot 15 nekabps 2009 r. Ne 787-cT

4 HacTosawuin ctaHaapT nageHtudeH mexayHapogHomy ctangapty MCO 3580:2004 «Matepuansl cBa-
poyHble. OnNekTpoAbl NOKPbITEIe AN PyYHOW AYrOBOW CBapKM XaporpouHblX cTanen. Knaccudpumkaunsa»
(ISO 3580:2004 «Welding consumables — Covered electrodes for manual metal arc welding of creep-resisting
steels — Classification»).

Mpu nprMeHeHUN HacTosILLEero cTaHgapTa pekoMeHayeTCs UICNOSb30BaTb BMECTO CChINOYHbIX MeXayHa-
POAHbIX CTaH4APTOB COOTBETCTBYIOLWME UM HaUMOHarbHble CTaHAapThl, CBeAeHUS O KOTOPLIX NpUBeAeHbl B
OONOSTHUTENbHOM NMpunoxeHun A

5 BBEJEH BINEPBbIE

UHpopmayusi 06 uMeHeHUsIX K HacmosiweMy cmaHdapmy nybnukyemcsi 8 exe200Ho u3zdasaeMom
UHGbopMaUUOHHOM yKkazamene «HayuoHarnbHble cmaHOapmbi», @ meKem U3MeHeHUU U rornpagok — 8 exxeMe-
CsIYHO u3dasaeMbix UHGHOPMaUUOHHbIX yKazamensix « HauuoHaneHelie cmaHOapmel». B criydyae nepecmMompa
(3aMeHbI) Uy ommeHbl Hacmosilweao cmar@apma coomeemcemsyroujee yeedomeHue bydem ornybrukosaHo
8 exxeMecsiyHo uzdasaeMoM UHhopMaULUOHHOM ykasamerie «HauyuoHanbHbie cmaHOapmel». Coomeemcmsy-
rowast uHhopmauus, yeedoMieHUe U MeKcmbi pasMeLiaromesi makxe 8 UHghopmayuoHHol cucmeme obuje2o
101b308aHUs1 — Ha oghuyuansHoM calime OedeparnbHoO20 a2eHmMcmea 110 MeXHUYECKOMY peayrupos8aHuro U
Memposioguu 8 cemu VIHmepHem

© CraHgapTtuHdopm, 2010

HacToswunia ctaHgapT He MoOXeT 6bITb NOMHOCTLIO UMM YaCTUYHO BOCnpounsseneH, TupaxmposaH 1 pac-
NpoCTpaHeH B Ka4YecTBe Od)I/ILLVIaJ'IbHOI'O n3aaHus 6es paspelueHna ¢e):|,epaanoro areHTcTBa Nno TexXHN4YeCcKo-
My perynmpoBaHuo U MeTponormn
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BBeneHune

MexayHapoaHeli ctaHgapT NCO 3580 paspaboTaH TexHudeckum komutetom UCO/TK 44 «Ceapka u
POACTBEHHbIE MpoLecchl», nogkoMuTeToM 3 « Matepuanbl CBapoUvHbIey.

TpeTbe M3gaHMe OTMEHsIeT 1 3aMeHsieT BTOpoe U3faHune, KOToOpoe NOABEPIioch TEXHUYECKOMY nepe-
CMOTpY.

NCO/ONC 3580 yctaHaBnuMBaeT MeToAbl KNaccuuKaLMM NOKPLITEIX 3MIEKTPOAOB MO XUMUYECKOMY
cocTaBy MeTanna wea (MeTod A) v nNo npegeny NPOYHOCTU MPU PACTSHKEHUN U XMMUYECKOMY COCTaBy
(meToa B).

CnepyeT 3aMeTUTb, YTO MEXaHW4eCcKMe CBOUCTBa 06pasLIoB U3 MeTarnna LWBea, UCMosb3yemblX 4N Knac-
cudurKaLmmn 3nekTpoaoB, ByayT oTnnYaTbCcs OT MeXaHNYeCcKUX CBOMCTB 06pasLoB, NOSyHeHHbIX NPy N3roToB-
NIeHUN CBapHbIX coeAnHeHU BCeACTBME OTMINYMIA B TEXHONOMMN CBapKX Mo AnamMeTpy anekTpoaa, pasmaxy
konebaHuWM anekTpoaa, NOIOXKEHNIO CBAPKN U XMMUYECKOMY COCTaBy Matepuana.
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HAUWOHANBbHBIA CTAHOAPT POCCUUCKOWNW OSGEREPALUUMN

MaTtepuanbl cBapoUHble
ANEKTPOAbI NOKPLITLIE ANA PYYHOW OYFOBOW CBAPKWU XXAPOMPOYHbLIX CTANEN
Knaccudmkauusn

Welding consumables. Covered electrodes for manual metal arc welding of creep-resisting steels.
Classification

DataBBegeHna — 2011—01—01

1 O6nactb NpuMeHeHus

HacTosawwuii ctaHgapT onpegenseT TpeboBaHus K kriaccudpmkaLum NoKpbITEIX 3M1EKTPOA0B, OCHOBaHHOWM
Ha MUCNbITaHWAX TepMudecku obpaboTaHHOro MeTanna wea, Anst py4Ho AyroBon cBapku deppuTHbIX 1 Map-
TEHCUTHBIX >KaponpPOYHbIX 1 HU3KONErMpoBaHHbIX cTanen, paboTatoLwmx Npu NoBbILLIEHHON TeMepaType.

HacTosawuii ctaHaapT cogepXuT TexHudeckne TpebosaHWs 4ns knaccudukaummn, MCnonb3yoLLen MeTo-
Abl, OCHOBaHHbIE Ha XMMNYEeCKOM cocTaBe MeTara Wwaa ¢ TpeboBaHsaMM No npegeny TekyyecTr MeTanmna wsea
ncpefHen sHeprumyaapa 47 [k (metog A) v no npegeny NPOYHOCTU NPU PACTSKEHUN U XMMUYECKOMY COCTaBy
meTanna wea (metoa B).

MpumevaHuns

1 Pasgensl, nogpasgens! v Tabnuubl, HOMEpa KOTOPbIX 3akaH4MBalTCsi BYKBOW «A», NPUMEHUMbI TOMBKO Aris
3MEeKTPOAOB, KNaccuULUPOBAHHLIX MO XMMWYECKOMY COCTaBy C TPeGOBaHMSAMM MO Npeaeny TEKy4eCcT MeTanna Wwea u
cpeaHen aHepruv yaapa 47 [x.

2 Paspgensbl, nogpasgensl U Tabnvubl, HOMepa KOTOpPbIX 3akaH4YMBaloTCs OykBOW «B», npuMeHVWMBbI TOnbKoO Ans
3NeKTPoAoB, KNnaccndnLMpoBaHHbIX NO Npeaeny NPO4YHOCTU NPU PacTsXKEHUN M XMMWYECKOMY COCTaBy MeTanna LBea.

3 Pasgenbl, nogpasgens v Tabnuupl, HoMepa KOTOpbIX HE UMeIoT BYKBEHHbIX 0603HaueHUn «A» unm «B», npumenn-
Mbl A5 BCEX MOKPbIThIX SMIEKTPOAOR, KOTOPbIE KNacCcunUmnpyroTCs COrMmacHo HacTosILLEMY CTaHAapTy.

[na cpaBHeHUs, HekoTopble Tabnuubl cogepxaT TpeboBaHusa K anekTpodaMm, KnaccuuumMpoBaHHbIM B
COOTBETCTBMM ¢ 06onMMN MeToaaMu. B Takux Tabnuuax anekTpodbl ABYX pasHbIX Knaccudukauuia, uMetoLime
GNU3KUIA CoCTaB U CBOICTBA, pacronoXeHbl Ha CMEeXHBIX cTpokaxX. B cTpoke Tabnuubl obgasaTensHon and
ofHo knaccudmkaum o6o3HauYeH1e aHanorMYHOro aNeKTpoAa U3 Apyroi knaccudukasm ykasaHo B ckobkax.
B onpepaeneHHbIX criyyasx AonycKaeTcs M3roTaBnMBaTh 3MeKTpoabl, KOTopble MOryT 6biTb Knaccuduumposa-
Hbl N0 060MM MeToaaM. B 3Tom criydae snekTpoabl v (M) X yrakoBKY MOXHO MapKMpoBaTh Mo 0AHOMY U3 ABYX
UM 0AHOBPEMEHHO ABYMS MeToAamu.

2 HopmaTuBHbI€ CCbIFNKK

B HacTosileM cTaHgapTe NCnonb3oBaHbl AaTUPOBaHHbIE U HEAATUPOBaHHbIE CChIMKM Ha MeXxayHapoa-
Hble cTaHdapThl. Mpy gaTUPOBaHHBLIX CCbINKax nocreayowmne pegakumn MexayHapoaHbIX CTaHaapToB UMK
N3MeHEeHUs K HAM AeNCTBUTENbHbI AN HACTOSILLEro cTaHAapTa TOMbKO Nocrne BBeAeHUSI U3MEHEHWNIA K HAacTosI-
Wwemy ctaHaapTy UnuM nyTem NoAroTOBKU HOBOW pedakuuu HacTosilwero ctaHgapta. [Npu HeaaTUpoBaHHbIX
CCbIfIKaxX AeNCTBUTENbHO NocneaHee n3aaHne NpUBeaeHHOro cTaHaapTa (BKoYas U3MeHeH s ).

NCO 31-0—1992 BenuuuHbl U eanHuLbl n3aMepeHuid. Yactb 1. O6wme npuHuunsl* (ISO 31-0:1992
Quantities and units — Part 0: General principles*)

* OTMeHeH n 3ameHeH ICO 80000-1.

WU3pnaHve ocpmumansHoe
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NUCO 544 MaTtepunanel cBapoyHble. TexHU4YeckMe yCrnoBus nocTaBku npucagodHbix Matepunanos. Bug
npoaykumn, pasmepbl, gonyckn un MapkupoBka (ISO 544 Welding consumables — Technical delivery
conditions for welding filler materials — Type of product, dimensions, tolerances and markings)

NUCO 2401 OnekTpodbl NokpbITble. OnpeaeneHne ahhekTUBHOCTU HaMMaBKN, ko3 duumneHTa nepexo-
Ja MmeTanna u koaddpuumerTa Hannaeku (ISO 2401 Covered electrodes — Determination of the efficiency,
metal recovery and deposition coefficient)

MNCO 3690 Caapka npoacteeHHble npoLlecckl. OnpeaeneHne cogepkaHus Bogopoaa B MeTanse wea
npwv gyrosoi ceapke depputHon ctanm (ISO 3690 Welding and allied processes — Determination of hydrogen
contentin ferritic steel arc weld metal)

NCO 6847 Matepnansl cBapodHble. Hannaeka crog Metanna Ans  XMMUYeckoro aHanusa
(ISO 6847 Welding consumables — Deposition of a weld metal pad for chemical analysis)

MUCO 6947 LUBbl cBapHble. Paboune nonoxeHus. OnpedeneHne YrioB HakloHa WM NOBopoTa
(ISO 6947 Welds — Working positions — Definitions of angles of slope and rotation)

NCO 13916 Ceapka. PykoBoacTBO No N3MepeHuto TeMnepaTtypbl NpeasapuTenbHoro nogorpesa, TemM-
nepatypbl MeTanna Mexay npoxodamMu cBapkM W TemnepaTypbl COMyTCTBYOLWEro nogorpesa
(ISO 13916 Welding — Guidance on the measurement of preheating temperature, interpass temperature and
preheat maintenance temperature)

NUCO 14344 Ceapka n poacTBeHHble rnpouecchl. [polecchl 3NeKTpU4eckon ceapku nog gpnocom 1 B
3alMTHBIX rasax. Pekomengaumm no npuobpeteHunto ceapouHbix MmaTtepuanos (ISO 14344 Welding and allied
processes — Fluxand gas shielded electrical welding processes — Procurementguidelines for consumables)

NUCO 15792-1 Matepuansl cBapoyHble. MeToabl ucnbitaHus. YacTb 1. MeToabl ucnelTaHus o6pasuoB
13 HannaBneHHOro Marepuana npu ceapke cranu, HUkens u Hukenesblx cnnasoB (ISO 15792-1 Welding
consumables — Test methods — Part 1: Test methods for all-weld metal test specimens in steel, nickel and
nickel alloys)

NCO 15792-3 Marepunansl cBapodHble. MeToabl ncnbitaHuid. Yactb 3. KnaccudnkaumoHHble ucnbita-
HASi CBapoOyHbIX MaTepuanoB MO MOMOXEHW0 CBapkuM W NpoBapy KOPHSA LWBa B YrMOBbIX LIBax
(ISO 15792-3 Welding consumables — Test methods — Part 3: Classification testing of positional capacity
and root penetration of welding consumables in a fillet weld)

MpwumeyaHune—puNoNb30BaHMM HACTOSALWMM CTAaHAAPTOM LienecoobpasHo NPOBEPUTE AEUCTBUE CCbINoY-
HbIX CTaHOApTOB B MH(MOPMaUMOHHOM cucTeme obLWero nonb3oBaHusi — Ha odmumnansHom canTte degepanbHOro
areHTCTBa MO TEXHNYECKOMY PEryNMPOBaHUIO N METPONOrUM B CETU VIHTEpHET Nnu No eXeroHo n3gaBaeMomy nHdopma-
LIMOHHOMY yKa3aTternto « HauuoHanbHble cTaHgapTbi», KOTOPbIN ONyOnMKoBaH No COCTOSIHWIO Ha 1 IHBapsi TEKyLWero roga, n
Mo COOTBETCTBYIOLWMM €XEeMeCsIHHO U3AaBaemMblM MHPOPMALMOHHBIM yKkasaTensm, onybnmukoBaHHbLIM B TEKYLLEM roay.
Ecnu ccbinoyHbii ctaHaapT 3aMeHeH (M3MeHEeH), TO Npu Nonb30BaHUM HACTOSILLMM CTaHOapTOM crieflyeT pyKOBOACTBO-
BaTbCS 3aMEHSIIOMUM (M3BMEHEHHBIM) CTaHAapPTOM. ECnu ccbinoYHbIN cTaHaapT OTMeHeH 6e3 3aMeHbl, TO NonoxeHwe, B
KOTOPOM AaHa CChifika Ha Hero, NPMMEHSIETCS B 4acTu, He 3aTparuBaloLert 3Ty CCbIKY.

3 Knaccudumkauumsa

B HacTosweM cTaHAapTe UCMonb3yoTca ABa MeToAa KnaccudurkaLumMn And ykazaHnsi coctTaBa 1 CBOACTB
MeTarra LwBea, NofyyYeHHbIX AaHHBIM anekTpogom. O6a MeToaa BkMovatoT B cebs AononHuTenbHble 0603Have-
HWS ANsi yKa3aHUs HeKoTopbIX ApYyrnx TpeboBaHui knaccudgmkaumn. B 60nbLINMHCTBE CNyvaeB 3NeKTpoa MOXeT
6bITb KNaccudnLmMpoBaH 06o0MMU MeToAaMu. B 3Tnx cnyyasix MOXXHO NPUMeHsITL B0 0aHO U3 Krnaccudmkam-
OHHbIX 0603HauYeHWn, NM6o ogHOBpPeMeHHO 0ba.

Knaccndukaums BknovaeT CBONCTBa MeTanna LWea, Nofy4eHHOro NoKpbIThIM 3M1eKTPOAOM, Kak npuseae-
Ho B 3A 1 3B. Knaccudukaums ocHoBaHa Ha UCMorb3oBaHuy anekTpoda gnameTpom 4,0 MM, MpUHMMaEMOro no
NCO 15792-3.

3A Knaccudmkauma no xuMuyeckomy coctaBy

KnaccudukaumoHHoe 0603HaYeHNe COCTOMUT U3 LLIECTN CUMBOJSIOB:

1) nepBbI — CUMBOST NMOKPBITOro 3M1EKTPOAA;

2) BTOpPOW — CUMMBOM XMMUYECKOTO cocTaBa MeTanna Lwea (cMm. Tabnuuy 1);

3) TpeTuin — cMMBON TUNa NOKPbITUA anekTpoaa (cM. 4.4A);

4) JveTBepTbIN — cUMBON 3h(PeKTUBHOIO NepeHoca MeTarnsna anekTpoda (OTHOLWeHNe Macchl MeTanna,
HannaeneHHOro NPY CTaHAapPTHBIX YCIOBUSIX, K MACCe 3MEKTPOAHOr0 CTEPKHSA) 1 poaa Toka (cM. Tabnunuy 4A);

2
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5) naATbIA — CMMBOJT NONOXKEHWS CBapPKU (CM. Tabnuuy 5A);

6) wecToi — CUMBOI cofepXkaHusl Bogopoaa B HanasneHHoM MeTarnne (cM. Tabnuuy 6).

KnaccudmkaunoHHoe o6o3HaveHne cocTonT U3 AByX YacTen:

a) obsizaTensHas yacTb

B 3Ty yacTb BKkMIOUEHBI CUMBOIbI, YKa3biBaOLLME 3NEKTPOA, XMMUYECKNA COCTaB 1 TUM MOKPbLITUS MekK-
Tpoda (cm. 4.1,4.2 14 4A);

b) pononHuTenbHasa YacTb

B 3Ty yacTb BKIHOUYEHBI CUMBOTbI, YKa3blBatoLme 3heKTUBHbBIN NepeHoC MeTarna anekTpoaa, pog Toka,
NONOXEHUS CBAPKN ANA MPUMEHSEMOro anekTpoia n cogepxaHue sogopoaa (cMm. 4.5A,4.6An4.7).

3B Knaccudukauus no npegeny npov4HOCTU NPU pacTSXKEHUM U XUMUYECKOMY coCcTaBy

KnaccudmkaunoHHoe o6o3HaueHne cocToUT U3 NATN CUMBOJIOB:

1) nepBbIM — CUMBO MOKPLITOrO 31EKTPOAA;

2) BTOpOW — CUMBO Npeaerna NPoYHOCTU MeTanna waa (cm. Tabnuuy 2);

3) TpeTuin — cMMBON TUNa NOKPLITUSA 3MEKTPOAA, POAa TOKa 1 NOMNOXEeHNUA CBapku (cM. Tabnuuy 3B);

4) 4yeTBepPTHIN — CUMBOJS XMMNYECKOTO COCTaBa MeTanna Lwaa (cM. Tabnuuy 1);

5) nATbIA — CYMBON coAepXaHusa BOAOPOAa B HannaBieHHoM MeTanse (cMm. Tabnuuy 6).

KnaccudmkaunoHHoe 0603HaueHne CoCTOUT U3 ABYX YacTel:

a) obsizaTenbHasa YacTb

B 3Ty yacTb BKNtoYeHbl CUMBONbI, YKa3blBatoLWmMe TUM 3nekTpoaa, npeaen NPoOYHOCTA, TUM NOKPLITUSA, poj,
TOKa, MOSIoXEeHNe cBapkn N Xxnmmdeckuin coctas (cM. 4.1,4.2,4.3B,4.4B n4.6B);

b) pononHuTenbHas YacTb

B 5Ty 4acTb BKIIIOYEH CUMBOI, YKasblBaloLLMI coepkaHne sogopoaa (cM. 4.7).

MonHoe o6o3HaveHne (cM. pasgen 10) 4OMKHO BbITb YKa3aHo Ha yrakoBKax 1 B TEXHUYECKON AoKYMEHTa-
unn npounssoanTens. Cxema nonHoro o603HaveHus Ans 06oMx MeToAoB NpuBeAeHa B NPUIOKEHUN A.

4 CunmBonbl U Tpe6oBaHNA

4.1 CuMBORN NOKpbLITOro anekTpoaa

CVMBONOM NOKPLITOro 3MeKTpoaa A pyHYHOM AYyroBoi ceapku siBnseTcs byksa «Ex».

4.2 CumBON XMMUYECKOro cocTaBa MeTanna wea

CVMBOIBI XMMUYECKOro coOcTaBa MeTarna LBa, onpeeneHHoro B COOTBETCTBUM C pa3eriom 6, ykasaHbl
B Tabnuue 1. OnncaHue CUMBOMOB, UCMOMb3yeMbIX 4151 yKa3aHUsi XMMUYECKOro cocTasa no Metoay A n Meto-
ay B, npueeaeHo B npunoxeHusix B u C cooTBETCTBEHHO.

4.3 CumBOnN MexaHM4YeCcKUX CBOMCTB MeTanna wBa

4.3A Knaccudukaumsa no XxuMuyeckomy coctaBy

HeT cumBona ans 0603HavYeHns MexaH1u4ecknx CBOMCTB MeTanna waea. MeTtann wea, nony4YeHHbIR npu
MCMNOMb30BaHNM NOKPLITEIX 3MEKTPOAOB, NPUBEAEHHBLIX B Tabnuue 1 B COOTBETCTBUM C pa3genoM 5, AomkeH
TakkKe COOTBETCTBOBATL TPeBOBaHNAM NO MeXaHNYeCKMM CBOMCTBAM, yKasaHHbIM B Tabnuue 2.

4.3B Knaccudukauus no npegeny npoYHOCTU NpU pacTAKEHUU U XUMUYECKOMY COCTaBy

CvmMBon «49» coOOTBETCTBYET MUHUMAIbHOMY NpeAeny NPOYHOCTU NPpU pacTsbkeHUu, pasHomy 490 MIMa,
CUMBOI «52» — MUHUManNbLHOMY Mpedeny MPOYHOCTU MpU pacTsbkeHun, paBHoMmy 520 MMa, cumBon
«55» — MUHUManNeHOMY nNpegeny NPOYHOCTY MpU pacTsbkeHuun, paBHoMy 55 MIMa, cumeon «62» — MUHUMAanb-
HOMY nNpeaery NPOYHOCTW NPY pacTsbkeHuu, pasHomy 620 MMa.

MonHbIl nepeyeHb TpeboBaHWUIA MO MEXAHUYECKMM CBOMCTBAM, KOTOPbLIM AOIDKHBLI YAOBNETBOPATL pas-
NYHbIE XUMUYECKNe COCTaBbl, ykasaH B Tabnuue 2.
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Tabnwuuya 1 — CMMBON XMMWUYECKOro COCTaBa MeTanna Lwsea

CUMBON XMMUYECKOTO
cocTaBa?) B COOTBETCTBUM Xumunueckuii coctas®, % (no macce)
¢ knaccudmkaumen no
npepeny
XumMuiec- NpPoOYHOCTH
KoMy npu pactsa-

cocTaBy KEHWUU U Opyrue
FOCT P | xumunyeckomy © si Mn P S cr Mo v SNEeMEeHTHI

nco cocraBy

3580-A° | TOCT P UCO

3580-BY
Mo (1M3) 010 | g0 0’1420_ 0,030 | 0,025 | 0,20 06430_ 0,03 -
(Mo) M3 012 1 980 | 1,00 | 0030|0030 | — 06425_ — —
0,03— 0,40— 0,30— | 0,80— | 0,25—
MoV 012 | 980 | 45 | 0030 10025 "85 | 120 | 060 -
0,05— 0,40— 0,40— | 0,40—
CrMo0,5 (CM) 012 | 080 150 | 0:080 | 0,025 | "' 0.65 — —
(CtMo0,5)|  CM o(,)o;sz— 0,80 | 290 | 0030 | 0,030 06435_ 06425_ — —
0,07— | 0,30— | 0,40— 0,40— | 1,00—
C1M 015 | 060 o070 | 03000301 “5eq | 405 | 005 -
0,05— 0,40— 0,90— | 0,45—

CrMo1 (1CM) 012 | 0.80 150 | 0:030 | 0,025 | " 0.70 — —
(CrMo1) 1CM 060232— 0,80 0,90 | 0,030 | 0,030 1’1020_ 06425_ - -
CrMoiL | (1CML) 0,05 | 0,80 0’1420_ 0,030 | 0,025 0’1920_ 06430_ - -

(CrMo1L) |  1CML 0,05 | 1,00 0,90 | 0,030 | 0,030 ! ’1020_ 06425_ - -
0,05— 0,70— 0,90— | 0,90— | 0,10— —
CrMoV1 015 | 0.80 150 | 0:030 | 0025 | " 130 0.35
0,05— 0,40— 2,00— | 0,90—

CrMo2 (2C1M) 012 | 080 130 | 0080 0,025 | %k, 130 — —
(CrMo2) 2C1M 06(,)?2_ 1,00 | 0,90 | 0,030 | 0,030 2’2?20_ 0’19,20_ — —
CrMo2L | (2C1ML) 0,05 | 0,80 0’14g0_ 0,030 | 0,025 2’2020_ 0’1930_ — —

(CrMo2L) | 2C1ML 0,05 | 1,00 | 090 | 0,030 | 0,030 2,20g0— 0’1930_ — —
2CML 0,05 1,00 0,90 | 0,030 | 0,030 1;2; 06425_ — —
0,05— 0,40— 2,00— | 0,90— | 0,20— )
2C1MV 015 | 0.60 50 | 0030 0,030 | %, 120 040 | Nb:0.01—0,05
0,05— 0,40— 2,60— | 0,90— | 0,20— )
3CIMV 015 | 060 150 | 0:030 | 0,030 . 1.20 040 | Nb:0,01—0,05
0,03— 0,40— 4,00— | 0,40—
CrMo5 (5CM) 012 | 0.80 150 | 0.025 0,025 | "o 0.70 — —
0,05— 4,00— | 0,45— )
(CrMo5) 5CM o010 | 0.90 1,00 | 0,030 | 0,030 | " 0.65 — Ni: 0,40
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Okonyvarue mabnuusi 1

CUMBON XUMUHECKOTO
coctara?) B COOTBETCTBUM G Xummueckuii coctas®, % (no macce)
knaccudukauuen no
npeneny
NPOYHOCTM
XUMUYECKOMY
npu pacTs-
cocrasy KEHUMN U Opyrve
FOCTP C Si Mn P S Cr Mo \ 4
NCO XUMUHECKoOMY 3NEeMEeHTbI
) cocTaBy
8580-A% | roeT P UCO
3580-BY
4,00— | 0,45— BN
5CML 0,05 | 0,90 1,00 | 0,030 0,030 6.00 0.65 — Ni: 0,40
0,03— 0,40— 8,00— | 0,90— .
CrMo9 (9C1M) 012 0,60 1,30 0,025 | 0,025 10,00 1,20 0,15 Ni: 1,00
0,05— 8,00— | 0,85— . d)
(CrMo9) 9C1M 0.10 0,90 1,00 | 0,030 0,030 10,50 1,20 — Ni: 0,40
8,00— | 0,85— . d)
9C1ML 0,05 | 0,90 1,00 |0,030 | 0,030 10,50 1.20 — Ni:0,40
Ni: 0,40—1,00
CrMo91 | (9CIMV) 060$z_ 0,60 0'1420_ 0,025 | 0,025 81’8%; 0’1830_ Oggo_ Nb: 0,03—0,10
’ ’ ’ ’ ’ N: 0,02—0,07
Ni: 1,00
Mn + Ni = 1,50 makc.
0,08— 8,00— | 0,85— | 0,15— Cu: 0,25
(CrMo91) 9C1MV 013 0,30 1,25 |0,010| 0,010 10,50 1,20 0.30 Al: 0,04
Nb: 0,02—0,10
N: 0,02—0,07
Ni: 1,0
Cu: 0,25
(CMo91) | 9CTMVA 060132— 0,60 1‘1030_ 0,025 | 0,025 81’8%; 0’1820_ OQSO_ Al: 0,04
’ ’ ’ g ’ Nb: 0,02—0,10
N: 0,02—0,07
0,15— 0,40— 10,00— | 0,80— | 0,20— Ni: 0,80
CrMoWVv12 0,22 | 080 | 439 0025100251 4500 | 120 | 040 W: 0,40—0,60
Z G TTro6oli Apyron cornacoBaHHbIli COCTaB

® OBo3HaueHNe B ckobKax [Hanpumep, (CrMo1) unm (1CM)] ykasbiBaeT NPUMEpPHOE, HO HEMOITHOE COOTBETCTBUE B
apyrom metoge o6o3Hauenust. [paBrnbHbIM 0603Ha4YeHUEM A1si AaHHOTO AMana3oHa XMMUYECKOro CoCTaBa sIBNsieTcst
o6o3HaveHne 6e3 ckoboK. [TOKPLITOMY 3MeKTPOAY MOTyT ObITb MPUCBOEHBI HE3ABUCUMO 06a 0603HauYeHUs!, NPU HANUYMK
boree XecTKMX OrpaHWyYeHuIn Mo XMMWYECKOMY COCTaBy, KOTOpble YAOBMeTBOpsitoT oboum Habopam TpeboBaHWi K
0603Ha4eHuIo, NpU yCcroBuK, 4To TpeboBaHUsi K MexaHM4eCcKMM CBOMCTBaM COrnacHo Tabnuue 2 Takxke yaoBneTBops-
toTCs.

® Ecriv B Ta6nnLe NPMBEAEHO OHO 3HAYEHNE, TO OHO O3HAYAET MAKCUMAIIbHYIO BEMUUMHY.

9 Ecrv He oroeopeHo, To cogepxanue Nin Cu gomkHo 6biTb He Gonee 0,3 % ans kaxgoro anemexTta, Nb — He 6o-
nee 0,01 %.

9 BnemeHTbl, NPUBEAEHHbIE Ge3 PErnamMeHTaLM1 BENNUNH, AOIKHbI GbiTh YKa3aHb!, €CIN OHW A0GaBNeHb! NpeaHa-
mMepeHHo. ObLee KONMYeCTBO TakMX U BCEX APYIVX AMEMEHTOB, onpeernsieMblX OOWEenprHATLIM XMMUYECKUM aHanw-
30M, He JomkHO npeebiwaTtk 0,50 %.
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Tabnwuuya 2 — MexaHudeckue CBOWCTBa MeTanna wea

CHMBON XMMUYECKOTO
cocTaBa?) B cooTBETCTBUM

OHeprua yaapa, Ix
npuv Temneparype

Tepmuueckasn obpaboTka

mMeTanna wea

¢ Knaccucmkaumen no MuHuU- +20 °C
MuHu- MarnbHbIA MuHu-
manbHeili | npepen | manbHoe? Temnepa- | Tepmuveckas o6paboTka
XumMudec- npepeny npeaen NPOYHOCTN | OTHOCK- MWUHK- Typbl obpasua nocne cBapku
KoMy NPOYHOCTU NpUu | TeKydec- npu TeNbHOE | maneHoe ZMHM;JE npeasapu-
cocTaBy PacTsKEHUU U ™o, pacTtspke- | yANUHE- | cpepHee ManeH TENbHOro
FOCTP | xumuseckomy MMa Huw, Hne, % | anavenve | ™| nonorpesa | Temnepa-
nco cocrasy FOCT P MMa ns Tpex Hoe )| v mexay Typal, Bpems,
3580-A° | U1CO 3580-B” obpasuos | HEHEHMET ] oxona- °c MUH
mu, °C
He
Mo (1M3) 355 510 22 47 38 cBblle | 570—620 609
200
(Mo) 49XX-1M3 390 490 22 — — 90—110 | 605—645 60"
(Mo) 49YY-1M3 390 490 20 — — 90—110 | 605—645 60"
MoV 355 510 18 47 38 200—300 | 690—730 609
CrMo0,5 (55XX-CM) 355 510 22 47 38 100—200 | 600—650 609
(CrMo0,5) 55XX-CM 460 550 17 — — 160—190 | 675—705 60"
55XX-C1M 460 550 17 — — 160—190 | 675—705 60"
rMo i 55 5 50—25
CrMo1 ((5555)1(;(_113\'\/'/')) 3 10 20 47 38 150—250 | 660—700 609
(CrMo1) 55XX-1CM 460 550 17 — — 160—190 | 675—705 60"
(CrMo1) 5513-1CM 460 550 14 — — 160—190 | 675—705 60"
CrMo1L | (52XX-1CML) 355 510 20 47 38 150—250 | 660—700 609
(CrMo1L) | 52XX-1CML 390 520 17 — — 160—190 | 675—705 60"
CrMoV1 435 590 15 24 19 200—300 | 680—730 609
rMo ) 5 — 5
CrMo2 ((222)1(;(_22511“'\/1')) 400 00 18 47 38 200—300 | 690—750 609
(CrMo2) 62XX-2C1M 530 620 15 — — 160—190 | 675—705 60"
(CrMo2) 6213-2C1M 530 620 12 — — 160—190 | 675—705 60"
CrMo2L | (55XX-2C1ML) 400 500 18 47 38 200—300 | 690—750 609
(CrMo2L) | 55XX-2C1ML 460 550 15 — — 160—190 | 675—705 60"
55XX-2CML 460 550 15 — — 160—190 | 675—705 60"
62XX-2C1MV 530 620 15 — — 160—190 | 725—755 609
62XX-3C1MV 530 620 15 — — 160—190 | 725—755 60"
CrMo5 (55XX-5CM) 400 590 17 47 38 200—300 | 730—760 609
(CrMo5) 55XX-5CM 460 550 17 — — 175—230 | 725—755 60"
55XX-5CML 460 550 17 — — 175—230 | 725—755 60"
CrMo9 (62XX-9C1M) 435 590 18 34 27 200—300 | 740—780 1209
(CrMo9) 62XX-9C1M 530 620 15 — — 205—260 | 725—755 60"
62XX-9C1ML 530 620 15 — — 205—260 | 725—755 60"
CrMo91 | (62XX-9C1MV) 415 585 17 47 38 200—315| 745—775 | 120—180
(CrMo91) | 62XX-9C1MV 530 620 15 — — 200—315 | 725—755 120"
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Okonyvarue mabnuusi 2

a)
CuMBON XMMUYECKOro cocTaBa OHeprus ynapa, [x Tepmuieckan 06paboTka
B COOTBETCTBUM npu Temneparype METANNE LUBa
¢ knaccudukaumen no MuHu- +20 °C
MuHu- MarnbHbINA MuHu-
manbHblii | npegen | manbHoe® Temnepa- Tepmuueckast
AMUYEC- npegeny npegen | NPOYHOCTW | OTHOCU- MUHU- — Typei 06paboTka 06pasLa
NPOYHOCTU Npu | Tekydec- npu TeNbHOE | manbHoe npeasapu- nocne ceapku
KOMY cocTaBy ) ACTSIKE- AnMHe- marnbHoe
FOCT P pacTsHKeHUn ) p Y cpeaHee - TenbHOro
XUMUYECKOMY MMa HuH, Hue, % | aHaveHue noporpeea
nco MM Hoe Temnepa-
3580-A° coctaBy [OCT P a ANATPEX | iemed) | 1 MEXAY ) Bpewms,
CO 3580-BP) 06pasLios npoxopa- P o MUH
mu, °C
(CrMo91) | 62XX-9C1MV1 530 620 15 — — 205—260 | 725—755 60"
250—350"
CrMoWV12 550 690 15 34 27 nnn 740—780 1209
400—500"
Z G Mo cornacoBannio Mexay 3aka3ynmkoM U NOCTaBLUMKOM

) O6o3HaueHmne B ckoBkax [Hanpumep, (CrMo1) unu (1CM)] ykasbiBaeT NpMMepHOe, HO HEMOMHOe COOTBETCTBME B
apyrom metoge obo3HaveHust. [paBunbHbIM 0603HaYEHEM A1 JAHHOTO AMana3oHa XMMUYECKOro CoCTaBa sIBMAeTcs!
0603HaveHne 6e3 ckoBoK. MOKPbLITOMY 3MEeKTPOAY MOTYT ObITh NPUCBOEHbI HE3aBUCMMO 06a 0603HAYEHUS MPY HANUYUK
Bonee XeCTKUX OrpaHNYeHUi No XMMUYECKOMY COCTaBy, KOTOPbIe yAOBMNETBOPSIOT 060MM Habopam TpeGoBaHuii K Mexa-
HUYECKUM CBOWCTBaM NpW YCINOBUM, YTO TpeBGoBaHMs MO XMMUYECKOMY COCTaBY COrnacHo tabnuue 1 Takke yaoBneTBo-
psiloTCS.

b XX yka3biBaeT Ha TuMbl NOKPbITUs 15, 16 unu 18. YY ykasbiBaeT Ha Tunbl nokpbiTvs 10, 11, 19, 20 unn 27 (cm. Tab-
nmu,¥ 3B).
© B kavyecTBe npegerna TeKy4ecTy NMpy HarMyMm NIacTUYECKOro TEYEHUA NPUHUMAETCS HWXHWIA MPeaes TeKy4ecTy
ReLdB NPOTUBHOM Cry4ae — YCINOBHbIN Npeaen Teky4ectu Ryg .
) UcxogHas Gazoeast AnvHa obpasLa paBHa NsiTu gvameTpam ucnbiTyemoro obpasua.
) [lonyCTUMO TOSIbKO OAHO 3HAYEHWE MEHbLUE MUHUMATBHOTO CPEeaHEro.
06pa3eu cnegyet oxnaautb B nevmn go Temnepatypbl 300 °C co ckopocTbio He npeBbiwatoweri 200 °C/u.
ﬂOI‘IyCKaeTCH oTkrnoHeHue (+ 10) MUH.
ﬂOI‘IyCKaeTCﬂ oTknoHexune oT 0 go 10 MuH. CKOpPOCTb HarpeBa B nevun gormkHa 6biTb oT 85 °C/y go 275 °C/u.
Cpa3y nocrne cBapkv obpaseL JormKeH ocTbITb A0 TemnepaTypsl oT 120 °C go 100 °C, 3aTem BblgepKaTh Npy 3TON
TeMnepaType B Te4YeHue He MeHee 1 vaca.

4.4 CumBon TMNa NOKPbLITUA 3NeKTpoaa

Tun NOKpbITUA 3rnekTpoda BO MHOIOM onpefgenseTr YCrnoBus NPUMEHeHUs 3neKkTpoda W CBoOUCTBa
MeTanna Lwea.

4.4A Knaccudukaumsa no XMMUyeckomy coctaBy

Onsi 0603HauYeHVs TUNa NOKPLITUSI UCMOMb3YIOT ABa CUMBOSIA:

R — pyTunoBoe nokpbiTHe;

B — ocHOBHOE nokpbiTHE.

MpumedyaHune— OnucaHue xapakTepuCTUK K200 TUNa NoKpbITUS NpUBeAeHOo B npunoxernum D.

4.4B Knaccudukauus no npeneny npovYHOCTU NPU pacTsHKEHUU U XMMUYECKOMY coCcTaBy
Tun NOKPbITUA 3NEKTPoAa CYLLEeCTBEHHO 3aBUCUT OT LUNakoobpasyowmx KOMIOHEHTOB. TWM NOKPbITUS
Takke onpeaenseT NoAxoasLiMe NoIoXKeHUsl CBapku U pod ToKa B COOTBETCTBUM € Tabnuuen 3B.

MpumedaHue— OnucaHne xapakTePUCTUK KAKZOM0 TUMa MoKpbITUS NPUBEAEHO B NpunoxeHuu E.

Tabnwuuya 3B— CvumBon Tuna nokpbITUs (Knaccudukauusi no npegeny NpoYHOCTU MPU PACTSHKEHNU Y XUMWUYECKOMY
cocrasy)

Cumeon Tun NOKPLITUS lMonoxeHne ceapku®) Pop Toka 1 nonsipHocTs?)
109 LlennionoaHbii Bce d.c. (+)
119 LlenmntonoaHbiit Bce a.c.umm d. c. (+)
13 PyTurnossiit Bce? a.c.umm d. c. ()
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Okonyarue mabnuuypsi 3B

Cumson Tun NoKpbITUSA Monoxenue ceapku@) Pop Toka 1 nonsipHocTs?)
15 OCHOBHOV Bce? d.c.(+)
16 OCHOBHOV Bce? a.c.umm d. c. (+)
OCHOBHOW + XenesHble
18 Bce kpome PG a.c.unnd.c (+)
NOPOLIKMN
199 VinbMeHNTOBbIN Bce? a.c.ummd. c. ()
209 Okemp xernesa PA, PB a.cunm d. c. (=)

Okenpg xenesa +

279 y
Xerne3Hbiy NopoLLIoK

PA, PB a.cunmd. c. (-)

 MonoxeHust onpegenexbl B CO 6947:

PA — HuxHee; PB — ropusoHTansHoe (ans yrnoeoro wea); PG — BepTukanbHoe, CBapka CBEPXY BHU3.

®ac. — nepemMeHHbIl ToK; d. C. — NOCTOSIHHBIN TOK;

(—) — nNpsiMasi NoNsPHOCTL (3NeKTPoA oTpULaTerbHbIn); (+) — obpaTHas NoNsPHOCTL (3NEeKTPOoA NONOXUTENBHbIN).

° Tonbko anst cocraea 1M3.
9 MonosxeHusi, 0603HaYSHHBIE Kak «Bce», MOTyT BKIIOYATH UMM HE BKIIOYaTh B ce6s BEPTUKAIbHYIO CBapKy CBEPXY
BHU3. QTO AOIMKHO BbITh YKA3aHO B AOKYMEHTALMM NPON3BOAUTENS.

4.5 CumBon adhcheKkTUBHOro NnepeHoca MeTanna afekTpoaa U poga toka

4.5A Knaccudukauma no XxumMmyeckoMy coctaBy

CumBonbl achpeKkTUBHOrO NnepeHoca MeTanna anekTpoaa, onpegeneHHoro B cootsetctanm ¢ UCO 2401,
1 poJa ToKa ykasaHbl B Tabnuue 4A.

Tab6nwuuya 4A — Cumeon 3chpeKTVBHOIO NepeHoca MeTanna 3nekTpoaa u poga Toka (knaccudmkaums No XMMUYeCKo-
My COCTaBy)

Cumson OhdeKTuBHbIN NepeHoc MeTanna anektpoaa, % Pon Toka®) )
1 He Bonee 105 a.c.nd.c.
2 TO Xe d.c.
3 cB.105 no125 Bkritou. a.c.ud.c.
4 TO Xe d.c.
? a. ¢c. — NepeMeHHblit TOK; d. C. — NOCTOSIHHbIN TOK.
®) Uro6bl NpogeMOHCTPUPOBATH BO3MOXKHOCTL CBAPKM HA NEPEMEHHOM TOKE, MCMbITAHWUS! CIEAyeT BbIMOMHSITb MK
HanpsPKeHUM XONOCTOro xoaa He bonee 65 B.

4.5B Knaccudukauma no npegeny npovyHOCTU NPU pacTAXEHUU U XUMUYECKOMY coCcTaBy

HeT cneumansHoro cumeona scdekTUBHOro NnepeHoca MeTarnna anekTpoaa npoaa Toka. Poa Toka BKNo-
YeH B CUMBOJT TUNA NOKPLITUA (CM. Tabnuuy 3B). OchdekTUBHbLIN NepeHoc MeTarnia aNekTpoaa He yKa3biBaeTCsl.

4.6 CuMBON NONOXEHUsA CBapku

4.6A Knaccudukauma no XxumMmyeckoMy cocTtaBy

CUMBOSbI NOMNOXEHUS CBAPKK, NMPU KOTOPBIX 3NeKTpoa UcnblTeiBaeTcst B cooTBeTcTBUN ¢ NCO 15792-3,
ykasaHbl B Tabnuue 5A.

Tab6nwuya 5A— CyMBON NONOXEHNS CBAPKM (Knaccndmkaums No XMMU4YeCKOMY COCTaBy)

Cumeon Monoxenue®
1 PA, PB, PC, PD, PE, PF, PG
2 PA, PB, PC, PD, PE, PF
3 PA, PB
4 PA, PB, PG
 MonoxeHne cBapku onpegeneHo B CO 6947.
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4.6B Knaccudukauusa no npegeny npoYHOCTU NpU pacTAKEHUN U XUMUYECKOMY COCTaBy

HeT cneunanbHoro cumeona nonoxeHns ceapku. TpeboBaHNs Mo NOMOXEHUIO CBapKy CneayoT U3 cum-
BOJIA TUNa NoKpbITUS (CM. Tabnuuy 3B).

4.7 CumBon cogepxaHuA Bogopoaa B HannaBreHHOM MeTanne

B tabnuue 6 npuBeaeHbl CMMBOSbI COAepXKaHUA BoAopoaa B HannasneHHoM MmeTanne npu ucnofb3osa-
HWUM 3nekTpoada anameTpom 4,0 MM, onpeaeneHHoro MeToaoM, onucaHHbiM B MICO 3690.

Wcnonbayemblii Tok gorkeH 6b1Tb 0T 70 % 80 90 % MakcumarnsHo BeNMYNHBI, PEKOMEHAYEMOW MPOU3BO-
auntenem. OnekTpoabl, pekoMeHAyeMble AN UCMONb30BaHMS Ha NepPeMeHHOM ToKe, AOMKHbI ObITb UCMBITaHbI
Ha nepeMeHHOM Toke. ONeKTpoabl, pekoMeHayeMble 4151 UCMONb30BaHMS TOMNbKO Ha MOCTOSIHHOM TOKe, A0MK-
Hbl 6bITb UCMBITaHbI HA MOCTOSIHHOM TOke 06paTHOM MONSIPHOCTU.

[MpoussognTenb 4oMmKeH NpeaocTaBuUTb MHAPOPMALIMIO O PEKOMEHOYEMOM POAE TOKA N YCITOBUSAX CYLUKA
A58 JOCTUXKEHUSA JOMYCTUMOTO YPOBHSA codepXaHus sogopoaa.

Tabnwnuya 6 — CuMmBon cogepxaHvs BOAOPOAA B HaMMaBneHHOM MeTarnne

Cumson Copepxanve Bogopoaa, mn/100 r HannaeneHHoro meTanna, He 6onee
H5 5
H10 10
H15 15

HononHutensHasa nHdopmaums o aguddysnoHHOM Bogopoae npusegeHa B npunoxerHun F.

4.8 Tpe6oBaHUA K OKPYTNeHUIO BeNMUUNH

MpuonpeaeneHun cooTBeTCTBUA TPEBOBaHNSIM HACTOSILLIEro CTaHAapTa pearnbHble BeMUYMHbI, MONyYeH-
Hble MpU UCMbITaHUKU, AOIMKHBI NOABEPraTbCsl OKPYIIeHU0 B COOTBETCTBUM C NpaBuiaMu, U3NoXeHHbIMU B
MCO 80000-1—2009 (npasuro A npunoxeHus B).

Ecnu namepeHHble Benn4MHbI NonyveHbl Ha 060pyaoBaHum, KanmbpoBaHHOM B eQUHULAX, OTANYHBIX OT
eanHUL, HacTosLero cTaHgapTa, TO U3MepeHHbIe BeNUYMHbI Nepe UX okpyrieHneM omKHbI OblTb Nepesee-
Hbl B eQnHULbI HacTosiWwero ctaHgapTta. Ecnu cpegHas apudmetudeckas BenuumMHa gomkHa cCpaBHUBATLCA C
TpeboBaHUSAMU HaCTosALLEero cTaHaapTa, TO OKpYrneHue A0MKHO 6bITb BEINMOMHEHO TOMBKO Noce pacyeTa 3Ton
cpeaHen apngpmeTNIecKomn BeNNYMHbI.

Ecnu npuBeaeHHbIn B paszaene «HopmaTuBHbIe CCbINKM» CTaHAapT Ha MeToAbl UCTIbITaHUS COAePXKUT
WMHCTPYKLMW MO OKPYIMeHUIo, NpoTUBOpeYallMe UHCTPYKLUMSM HacTosero ctaHgapTta, TO AOMKHblI ObiTb
BbIMOSTHEHbI TPe6OBaHNS MO OKPYrIEHNIO B COOTBETCTBUM CO CTaHAapTOM Ha MeToAbl UCMbITaHWA. Pe3ynbTathl
OKpYrneHns OOoMKHbI YAOBNETBOPATL TpeboBaHnsM cooTBeTCTBYIOLWeN Tabnuupl Ansa kraccudukauum npu
NCMbITaHNUAX.

5 MexaHun4yeckme ncnbiTaHUA

5.1 O6wune nonoxeHus

McnbiTaHnsi Ha pacTsikeHne 1 yaap AOMKHbI ObITb BbINOMHEHbI B COCTOSHUM NOCNIECBapOYHON TepMuyec-
Ko 06paboTKM B COOTBETCTBUM C Tabnuuen 2, ncnons3ys obpasel, U3 MeTanna wea tuna 1.3 B cooTBeTCTBUN C
NCO 15792-1 n anekTpoabl AgnameTpomM 4,0 MM Npr YCOBUSX CBaPKU, NpUBeAEeHHbIX B 5.2 1 5.3 HacToswero
cTaHgaprTa.

5.2 Temnepatypa npeaBapuTenbHOro nogorpeBsa U Temneparypa Mexay npoxogamu

TemnepaTypa npeaBapuTenbLHOro Nogorpesa u Temnepartypa Mexay NpoxXoAamun 4OIMKHbI ObITb MPUHATHI
B COOTBETCTBUM C TUMOM MeTanna LiBa, kak ykasaHo B Tabnuue 2.

TemnepaTypa meTanna Mexay npoxogamu gofkHa ObiTb M3MepeHa ¢ NpUMeHeHneM TepMokapaHaa-
LLIEN, KOHTaKTHbIX TepMoMeTPoB unn Tepmonap (cm. MCO 13916).

TemnepaTypa Mexay npoxogamu nepe BbiNoNHEHNEM NocreaytoLlero npoxoAa He AoMKHa NpeBbIWaTh
MakcuMarnbHoON TemnepaTypbl, ykazaHHol B Tabnuue 2. Ecnu nocne BbinonHeHUs kakoro-nnbo npoxoaa Tem-
nepaTypa Mexay npoxoAamu npesbillieHa, TO UCNbITyeMblli 0bpasel, AomkeH BbITb OXnaxaeH Ha Bo3ayxe A0
OOCTUXEHWA A0NYCTUMON TeMnepaTypbl Mexay npoxoaamu.

5.3 MocnegoBaTenbLHOCTb BbINOMHEHUS NPOXOA0B

MocnenoBaTeNbHOCTL BEIMOMHEHMS MPOXOA0B A0MKHA COOTBETCTBOBAThL yKasaHHOW B Tabnuue 7.
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HanpaBsneHue cBapku Npyi BbINOMHEHWM NPOX0Aa He AOMKHO U3MeHSATLCA. Kaxkablii npoxod 4ormkeH BbiTb
BbINOMHEH Npu ToKe, cocTasnaAoLwem oT 70 % Ao 90 % MakcMManbHOro 3HaueHU s, peKoOMeHA0BaHHOTO NPous-
BoAUTeNem. HezaBnCUMO OT TUMa NOKPbITUS CBapKa AOHKHA OCYLLECTBNATLCS Ha MepeMEHHOM TOKe, €CTN MPpu-
MEHUM W MEepPEeMEeHHBINA, U MOCTOAHHBLIA TOK, U Ha MOCTOSIHHOM TOKE PeKOMEHAYeMOWM MOMAPHOCTA, ecnu
TpebyeTca NOCTOAHHDIN TOK.

Tabnwuya 7 —NocnegoBaTenbHOCTE BbINOMHEHUS] MPOXOA0B

MHOrocnomnHbIv Wos

OuameTp anekTpoaa, MM
Homep cnos Konu4ecTBo NnpoxoaoBs Ha crnon Konuuectso cnoes

4,0 OT NepBoro Ao nocnenHero 2% 7—9

2) [1Ba BepXHMX CNosi MOryT ObITb BbINOMHEHB! TPEMSI NPOXOAAMU KaXabIN.

6 XuMunuyeckmimm aHanus

XvmMmndeckuii aHanus MeTanna wea MoxeT 6bITb NpoBedeH Ha noboM cooTBeTCTBYOWEM obpasLie.
OpaHako B CNOpHbIX cryvasix crieyeT Ucnofnb3oBaTb 06pasLibl, N3roToBMNeHHbIe B COOTBETCTBUM ¢ MCO 6847.
MoxeT 6bITb MCnonb3oBaH NobOM aHaNUTUYECKUA MeTOA, HO B CMOPHLIX Cyyasx credyeT UCMonb30BaTh
o6LwenpuHsaTbIEe onybnvMkoBaHHbIE MeTOAbI. PesynbTaThbl XMMUYECKOro aHanusa AoMmKHbI YA0BNETBOPSTL Tpe-
6oBaHMaAM Tabnuupl 1.

7 WcnbiTaHWe yrnoBoro cBapHoro LBa

O6pa3sel, ans ucnelTaHUs YrNoBOro CBapHOTo LWBa AOMKeH cooTBeTCTBOBaTL 06pasLy, npusegeHHOMY B
NCO 15792-3.

7A Knaccudmkauma no XxuMuUyeckomy coctaBy

MaTepwuan nnacTuHbl 4OoMKeH 6bITb BbIGpaH U3 psiga Matepuanos, A KOTOPbIX 3MeKTpoa PeKOMeH0-
BaH MPOW3BOAUTENEM, UIN U3 HENErMPOBaHHOW CTanu ¢ coaepkaHuem yrrepoga He 6onee 0,30 %. MNosepx-
HOCTb J0SKHa BbITh OYMLLEHA OT OKaNWHbI, PXKaBUMHBI U APYTUX 3arpsisHeHWA. ToNWwmMHa NnacTuHbI t AoMmKHa
6bITb 0T 10 40 12 MM, WUMPUHA W AOSDKHA ObITb He MeHee 75 MM, AnuHa / aomxkHa 6blTb He MeHee 300 Mm. [na-
METPbI 3NEKTPOAA ANA UCNBbITAHNS KaXA0r0 TUMa NOKPbITUS, MONOXEHUA CBapPKW NpU UCTbITaHUn U Tpebyemble
pe3ynbTaThbl UCTBITaHUA NpYBeAeHbl B Tabnue 8A.

Tabnwnuya 8A —TpeboBaHus K UCMbITAHMIO YITNOBbLIX CBapHbIX LWBOB (Knaccudukaums no XMMM4eckomy cocTaBy)

CumBon
NOMOXEeHUsA CBapKM Tun MonoxeHue ,ElmalvleTpa) Teopemneckas PasHocTb kaTeTos, Bbinyknocts,
snektpoga®, | TonwmHa yrnosoro
angd NOKPbITUA CBapku MM MM
MM wBea, Mm
Kknaccudukaumm
1vnm 2 Rwvnm B PB 6,0 5,0 MUH. 2,0 makc. 3,0 makc.
R 6,0
4 PB 4.5 MUH. 1,5 makc. 2,5 makc.
B 5,0
R 4,5 makc. He
1vnm 2 PF 4.0 2,0 makc.
B 5,5 makc. pernameHTnpyetcs
R 4,5 makc. 1,5 mMakc. 2,5 makc.
1,2unn 4 PD 4,0
B 5,5 makc. 2,0 makc. 3,0 makc.
He
4 B PG 4,0 5,0 MUH. 1,5 makc.”
pernameHTmpyetcs
3 B Tex cnyJasix, korga HanbonbLUui AuamMeTp, HEOGXoAMMBIN ANsi BbINOMHEHUS] CBAPKM, MEHbLLE YKa3aHHOro, Uc-
nonb3yT HAaMGONbLWINMI AYaMeTP U N3MEHSIIOT MPONOPLMOHaIbHO KpUTEpUW. B NpoTMBHOM criyyae 3nekTpodbl ¢ He yKa-
3aHHbIMM B Tabnuue gvameTpaMu UCNbITaHUIO HE noanexar.
®) MakcumansHas BOTHYTOCTb.

10
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7B Knaccudukauus no npegeny npovyHOCTU NPU pacTSXKEHUM U XUMUYECKOMY cocTaBy

MaTepuan nnactuHbl 4OMmKeH BbITb U3 HENErMPOBaHHON CTanu ¢ cogepaHuem yrnepoaa He 6onee
0,30 %. CapviBaeMble MOBEPXHOCTU AOMKHBI BbITh ouuLLieHbl. ToMWMHa {, lWMpUHa W 1 ANUHa NNacTuHbI /,
MOMOXeHWsA CBapKM NPY UCMbITaHUM KaXKAOTO TUNa nokpbITUA U TpebyeMble pesynbTaThl UCTBITaHUS MTPUBEAEHbI
B Tabnuue 8B.

Tabnwnua 8B— TpeboBaHusi K MCMbITAHMIO YIINOBbLIX CBAPHBIX WBOB (Kraccudukauwms no npegeny npoYHoCTH Npy pac-
TSDKEHUM N XMMUYECKOMY COCTaBy)

Karet Makeu-
Anametp Pa3sHocTb
Tun Pon Toka n snexrpona® MonoxeHne £ v - 9 Yr1I0BOro KATETOR ManbHas
NOKPBLITUS | NONMAPHOCTB ’ cBapku ’ ’ ’ cBapHOro | BBINYKNOCTB,
MM LBa, MM MM MM
10 d.c (+) 5,0 PF, PD 10 300 8,0 makc. | 3,5 makc. 1,5
< 6,0 PB 12 400 6,5 makc. | 2,5 makc. 2,0
11 ac 5,0 PF, PD 10 300 8,0 makc. | 3,5 makc. 1,5
T 6,0 PB 12 400 6,5 makc. | 2,5 makc. 2,0
13 5,0 PF, PD 12 300 10,0 makc. | 2,0 makc. 1,5
a.c. 6,0 PB 400 | 8,0 makc. | 3,5 makc. 2,0
4,0 PF, PD 10 300
15 d.c(+) 6.0 PB 12 400 8,0 makc. 3,5 makc. 2,0
4,0 PF, PD 10 75 MUH. 300
16 a. c. 6.0 PB 12 400 8,0 makc. | 3,5 makc. 2,0
4,0 PF, PD 10 300
18 a.c. 6.0 PB 12 400 8,0 makc. | 3,5 makc. 2,0
19 5,0 PF, PD 12 300 10,0 makc. | 2,0 makc. 1,5
a.c. 6,0 PB 400 | 8,0 makc. | 3,5 makc. 2,0
20 400
a.c. 6,0 PB 12 400 v | 8,0 makc. | 3,5 makc. 2,0
27 650::)
¥ B Tex cryvasix, korga Havbonbluni guameTp, HeobXoaMMBbIN A1si BbINOIIHEHUS] CBaPKM, MEHbLLIE YKa3aHHOrO, WC-
nornb3yT HanbonbLWWN AvaMeTp U N3MEHSIIOT NPOMNOPLMOHANbHO KpUTepyu. B NpoTMBHOM criyyae anekTpogbl C He yKa-
3aHHbIMU B TAbNULE gnameTpamMmmn UCNbITaHUIO He Nognexar.
b Mpu gnuHe anektpoga 300 mm BenuuuHa [ gomkHa GbiTe He MeHee 250 MM; Npu anuHe anekTpoga 350 mm Benu-
ymnHa [ pormxkHa 6biTb He MeHee 300 Mm.
9 Mpw anvHe anektpoga 450 MM BenvuuHa [ gomkHa 6biTe He MeHee 400 MM; Npu AnvHe anekTpoga 700 Mm Benu4n-
Ha ] gonmkHa 6biTb He meHee 650 MM.

8 MoBTOpHbIE UCNbITaHUA

Ecnu npoBeeHHoe UCMbITaHWE He NMOATBEPAUIIO COOTBETCTBME TpeboBaHUAM, TO ero crieayeT NoBTO-
pUTb ABaxAabl. Pe3ynbTaTbl 060MX NOBTOPHLIX UCNBITAHWUIA AOIKHBI YAOBNETBOPSATL Tpe6oBaHnam. O6pasubl
ANs NOBTOPHbBIX UCMBITAHUIA MOTYT BbIThb B3IThl U3 NEPBUYHOMO COEANHEHNS UM U3 HOBOTO CBApPHOIO coeanHe-
HUs1. [INst XMUMUYECKOro aHanmsa NoBTOPHOE UCTbITaHWEe HeoBX0ANMO NMULLL ANS TeX OTAENbHbIX 31IEMEHTOB,
KOTOpbIE He OTBEYatoT TpeBOBaHNAM UCbITaHWA. Ecnv pesynbTaTbl 04HOTO UK 060MX MOBTOPHBIX UCTILITAHUIA
He oTBeYaloT TPeBOBaHNAM HacTOSALLEro cTaHAapTa, TO MCMbITYEeMbIil MaTepuan crieqyeT paccmMaTpuBaTh Kak
He yOOBNeTBOPSOLLMIA TpeboBaHUsIM 3TOIN kKnaccudmkaumm.

B cnyyae, ecnv npu noaroToBKe Ui rnocrie 3aBeplueHns Noboro UCnbITaHUs TOYHO YCTaHOBIEHO, YTO
npeanucaHHble UM COOTBETCTBYHOLIME METOAMKA HapyLUeHbl NPU NOATOTOBKE CBAPHOTO COEAUHEHUS Ui
06pa3sLa(oB) K UCTILITAHWIO UM NPU NPOBEAEHUN UCTBITaHWSA, TO Takoe UCTbITaHWe clieqyeT cumTaTb Heaei-
CTBUTEINbHBLIM HE3ABUCUMO OT TOTO, YTO 3TO UCTIbITAHWE (PaKTUYECKN BBINOIHEHO, @ ero pesysbTaThl OTBeYanT
N1 He oTBeYatoT TpeboBaHMAM HacTosILLero cTaHaapTa. Takoe UchbITaHWe creayeT NoBTopuTb ¢ cobnoaeHu-
eM TpeboBaHuWil NpeanncaHHbIX MeToauk. B aToM cniyvae He TpebyeTcs yaABOeHMs konmyecTBa o6pasLoB A
ncnbiTaHUA.

11
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9 TexHM4YeCKMe YCNOBUA Ha NOCTaBKY

TexHuyeckue yCrnoBUsSl Ha MOCTaBKy AOMkHbI oTBedvaTb TpeboBaHusim ctangaptoB NCO 544 n
NCO 14344.

10 Mpumepbl 0603HaYEHUS

O603HaveHWe NOKPbLITOro 3nekTpoAa A0MKHO cieAoBaTh NPUHLMNAM, MPUBEAEHHBIM B pUMepax Hke
(10An 10B).

10A Knaccudmkaumsa no xXuMmu4eckomy coctaBy

O603HaveHWe NOKPLITOro 31eKTPoAa BKItoYaeT B cebst HoMep HacToswero ctangapTa, 6yksy «Ax» ngon-
XKHO criefoBaTh NPUHLMNY, NPUBEAEHHOMY B NPUMEpPe HUXe.

Tpumep — Memann wea, Hannae/eHHbIU MOKPbIMbIM 351eKMpodom A11s1 pyvHol dyzaoeol ceapku (E), ume-
em xumuyeckui cocmae 1,1 % Cr u 0,6 % Mo, (CrMo1) e coomeemcmeuu ¢ mabnuyeu 1. [Tokpbimue anekmpo-
0da — ocHogHoe (B). 3nekmpod moxxem 6bimb UCOIb308aH Ha MOCMOSIHHOM IMOKe € 3¢hheKMuUBHbLIM NEPEHOCOM
memanna anekmpoda 120 % (4) npu ceapke cmbiKO8bIX U Yy2/108bIX WE08 8 HWKHeM rnonoxeHuu (4). CodepxaHue
eodopoda e HannasIeHHOM MemaJiie onpedesnsiemcsi coznacHo MCO 3690 u He domxHo npeabiwiams 5 Mn/100 2
HannaeneHHoz2o memanna (H5).

O603HavyeHue maKozo afiekmpoda:

FOCTP UCO 3580-A — ECrMo1 B4 4 H5.

O6s3amenbHas 4acmb:

rOCTP UCO 3580-A — ECrMo1B,
20e 'OCT P UCO 3580-A — obo3HayeHue Hacmosiuje2o cmaHOapma (Knaccugukayusi o XumMu4ecKoMy
cocmaey);

E — nokpbimbiti a51ekmpo0d 0ns pyyvHoli dyzoeoli ceapku (cm. 4.1);

CrMo1 — xumuyeckuli cocmae memaisnna wea (cM. mabnuyy 1);

B — mun nokpbimusi anekmpooda (cm. 4.4A);

4 — aghpekmueHbIli nepeHoc Memarnsa anekmpoda u pod moka (cm. maébnuyy 4A);

4 — nonoxeHue ceapku (cm. 4.6A);

H5 — codepixaHue sodopoda (cm. mabnuyy 6).

10B Knaccudukauus no npeaeny npovyHOCTU NPU pacTsHKEHUU U XMUMUYECKOMY coCTaBy

Ob6o3Ha4eHKe NOKPLITOro 351iekTpoaa BkMtovaeT 0603HadeH e HacTosllero ctaHgapTa, 6yksy «B» u gon-
JKHO cneoBaTh NPUHLMNY, NPUBEAEHHOMY B MpUMepe HUXe.

lpumep — Memann wea, Hannae/eHHbIU MOKPbIMbIM 351eKMpPodom 01151 py4Hol dyzaoeol ceapku (E), ume-
em xumuyeckuiicocmae 1,1 % Cru 0,6 % Mo (1CM) e coomeemcmeuu ¢ mabnuyeu 1. [Ipeden npo4Hocmu npu pac-
MsKeHUU HanaaesIeHHo20 U mepmuvyecku obpabomaHHo20 mMemanna npeabiwiaem 550 MIa (55). Mokpsimue
anekmpoda — ocHO8HoOe ¢ Ao6aessieHUEM Xe/1e3HO020 NOPOoUIKa, 3/1eKmpo0d Moxem 6bimb UCNO/IbL308aH Ha epe-
MEHHOM MOKe UJlu MOCMOSTHHOM MOKe 06pamHoU NofsSIPHOCMU 80 8CEX MOJIOXEHUSIX, 3a UCK/TIOYeHUeM eepmu-
KanbHo20 ceepxy eHu3 (18). CodepxaHue sodopoda 8 Harn/ae/IeHHOM Memarsie onpedensiemcsi co2/1acHO
MNCO 3690. OHo He domkHo npesbiwamb 5 Mn1/100 2 HannaeneHHozo memasnna (HS5).

O603HavYeHuUe makoz20 afleKkmpooda:

rOCT P UCO 3580-B — E5518-1CM H5.

O6s13amenbHast Yacmb:

rOCT P UCO 3580-B — E5518-1CM,
20e F'OCT P UCO 3580-B — o6o3HavyeHue Hacmosiwe2o cmaHOapma, knaccugukayusi no npedesy npoYyHocmu
npu pacmsiKeHUU U XuMu4yecKoMy cocmasy;

E — nokpbimbiti anekmpod 0ns pyyvHol dy2oeoli ceapku (cm. 4.1);

55 — npeden npo4HOCMU NpuU pacMsKeHUU Hanae/IeHHo20 Memaiina wiea (cm. 4.3B u mabnuyy 2);

18 — mun nokpoimus (cm. 4.4B u maénuyy 3B);

1CM — xumuveckuli cocmae memarsina wea (cm. mabnuuy 1);

H5 — codepxanue sodopoda (cMm. mabnuyy 6).
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Mpunoxenne A
(cnpaBoyHoOe)

MeTopabl knaccudmkaumm

A1 TOCTP UCO 3580-A

MeTog knaccmdvkaumm NokpbIThIX ANEKTPOAOB MO XMMUYECKOMY cocTaBy B cooTtBeTcTBum ¢ TOCT P MCO 3580
nokasaH Ha pucyHke A.1.

O6n3aTenbHble KaccupMKaLMOHHbIe o6oanaveHmnsn®

O6o3HaueHue crangapra. Byksa «A» nocne Homepa cTaHgapTa ykasbiBaeT
METOZ KnaccuduKaLum no XMMUYECKOMY COCTaBy

O603Ha4YeHne NOKpLITOro anekTpoaa

0O603Ha4YeHre XMMUYECKOro CocTaea. YkasbiBaeT XMMUYECKUiA cocTas
MeTanna wea (cM. Tabnuuy 1)

O6o3aHaveHue Tuna nokpbITUsi: R — pytunosoe; B — ocHoBHOE

TOCTPUCO3580-A— E XXXX X X, X5 HZ

[dononHutenbHble o6o3HaueHus’

[JononHuTtenbHoe 0Go3HaYeHNe coaepKaHus
AuddyanonHoro Bogopoaa (cM. Tabnuuy 6)

O6Go3HaueHue nNonoxeHus caapku (CM. Tabnuuy 5A)

O603HaueHue 3hdheKTUBHOIO nepeHoca MeTanna
anekTpoga v poga Toka (cMm. Tabnuuy 4A)

PucyHok A.1 — MeTog knaccudrkaumm NOKPbITEIX 3MEKTPOAOB MO XMMUYECKOMY COCTaBY Ansi CBapKu
XKaponpo4HbIX cTanen

a) COoBOKYMHOCTb 3TUX 0603Ha4Y€HUIN COCTABNSET KNacCMUKaLUIo MOKPLITLIX 3MEKTPOAOB.
3911 0603HauYeHus1 kak Heobs3aTenbHble He SIBMSOTCA COCTaBMNSIOWEN 4acTbio Krnaccudukaumm MOKPbITbIX
3MNEeKTPOJOB.

13
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A.2 TOCTPMNCO 3580-B
MeTopa knaccudmkaLmm NOKPbITIX 3NEKTPOAOR NO Npeaeny NPOYHOCTU MPKW PaCTSKEHUN N XMMUYECKOMY COCTaBy B
cooTtBeTcTBUM ¢ [OCT P NCO 3580 nokasaH Ha pucyHke A.2.

ObsasarenbHble KnaccupUKaLuMoHHbIe o6osHauenns

OGo3HaueHue ctaHgapta. bykea «B» nocne Homepa cTaHaapTa ykasbiBaeTr
meToz Knaccudukaumm no npeaesny NPoMHOCTU NpY PacTsHKEHUU
M XMMUYECKOMY COCTaBy

O603Ha4eHne NOKPLITOro aneKTpoaa

OGo3HaYeHne npegena NPoYHOCTU NPy pacTsixkeHun. [ise undpbl
MCMOL30BaHbl AN TOro, YToObI NokasaTs MUHUMATLHLIA Npeaen
NPOYHOCTU NPU pacTsHKEHUU (NpU yMHOXeHuM Ha 10 B H/MM™) meTanna
LIBA, KOrfla CBAPHOIA LLOB BLIMOMHAETCS MO TEXHONOMMM, NPUHATOR

no Tabnuue 2

O6o3Ha4eH1e TUna NOKPbITUS AMNEKTPOAa, pPofa Toka U NONoXeHWe CBapku
(cm. Tabnuuy 3B)

—— OBo3Ha4eHne XMMUYECKOro cCocTaBa MeTanna wea (M. Tadnuuy 1)

FOCT PWUCO 3580-B— E XX YY CCC HZ

HdononHuTtenbHble oGocHaquuﬂb)

O6o3HaveHve coaepxaHust auddyanoHHOro Bogopoaa

PucyHok A.2 — MeTog knaccndumkauum NOKPbITbIX 3MEKTPOAO0B Mo npegeny npoYHOCTU U XMMUYECKOMY COCTaBy
7151 CBapKM >XapornpoUHbIX CTanen

a) COBOKYNHOCTb 3TMX 0603HaYeHWI COCTaBNSAET KNaccudurKaLmIo NOKPbIThIX 3MEKTPOAOB.
) 3T oBo3HaueHNs kak HeoBs3aTenbHLIE HE SIBASIIOTCS COCTaBMsIOLEN YacTbio Knaccudmkauum MnoKpbIThIX
3MEeKTPOoAOB.
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MpwunoxeHne B
(cnpaBoyHoOe)

OnucaHue 0603Ha4YeHU XUMUYECKOro coctaBa (knaccudgukaLum no XMMUYeCKoMy cocTaBy)

O6o3HaveHne CoAePXKUT OCHOBHBIE NETVPYIOLLKE 3M1€ MEHTbI, UICMOIb3Ysi 0603Ha4YEeHNs CUMBOITOB XVMUYECKMX 3re-
meHTOB Cr, Mo, V' W. [1na cnnasos, cogepxaLimx XpoMm, Nocrne CUMBONa XMMUYeCKoro anemeHTa cnegyetumncno 1,2, 5,9
unu 12, ykasoiBarowwee HoOMMHanbHoOe CoaepxXaHre Xxpoma B npoueHTax. B yactHom cniydae ans cnnaea, NerMpoBaHHOro
9 % xpomom, ob6o3HaqeHnem 6yget CrMo91, npuuem undpa «1» gobasneHa, 4Tobbl NOKa3aTb 4ONONHUTENBHOE KOMINMEK-
CHOE NerMpoBaHne no cpaBHeHuto ¢ o6o3HaveHnem CrMo9.

CnnaBbl C NOHUXXEHHbBIM COAgPXaHUeM yrnepoaa obo3HavatoTcst GykBoli «Ly», nokasbiBatoLwen makcymansHoe npo-
LileHTHoe cofiepkaHue yrnepopaa He 6onee 0,05 %.

MpwunoxeHne C
(cnpaBoyHoOe)

OnucaHue 0603Ha4YeHUIN XUMUYECKOro cocTaBa
(knaccudpmkauusa no npegeny NPOYHOCTU NMPU PacTSHKEHUU U XMMUYECKOMY COCTaBY)

CA Tun1M3

Ona anekTpoaos, cogepxalwmx monnéaeH (Mo) kak eANHCTBEHHbIN NErMPYIOWNUIA ANEMEHT, YTO OTINMYaeT UX OT
3MeKTPOAOB U3 HEMNENVPOBaHHbLIX CTanel, 0603Ha4YeHne COCTOMT U3 UMdpbl «1», NPUMEPHO PaABHOWM ABOWHOMY HOMUHATb-
HOMY cogiepxanuto Mn, 3a koTopbIM cnegyeT 6ykBa «M» anst 0603HaveHusi monubaeHa u undppa «3», ykasbiBarowas ypo-
BEHb CoAepXaHus MmonubaeHa.

IMpumep — 3 cocmasnsiem okoso 0,5 % Mo,
20e yugpa «3» yKka3bieaem 8bICOKUU ypoeeHb codep)kaHusi Mo.

C.2 Tun XCXMX

[ins anekTpoaoB U3 cTanen, nerMpoBaHHbIX XPOMOM U MONnbaeHOM, 0603HaveHne cocTonT 13 BykBbl «C» 1 LMdpbI
nepea Hel, ykasblBaoLen HoMUHanbHoe cogepxanune xpoma (Cr), u 6ykebl «M» 1 Undpbl nepea Hel, ykasbiBaoLWen HOMU-
HanbHOe coaepxaHme monmbaera (Mo.) Ecnu HoMuHanbHoOe cogepXaHue OgHOro U3 3TX ABYX 3NIEMEHTOB 3HaUMTENbHO
meHbLue 1 %, To undpa nepea 6ykson onyckaetcs. Mpu aobasneHumn B cnnae Bonbdpama (W) umnu saHagusi (V) cooTeeT-
cTBytowasi byksa «W» nmnum «V» B TakoMm e nopsigke gobaensietcsi nocne o6o3HaqeHuii xpoma n monubaeHa. Boicokoe
cogepxaHve yrnepoga otmevaeTcsi 6ykeon «H» B koHUE 0603HaueHusl, HU3KOE coaepKaHune yrnepoga — GykBon «Ly».
Bapuaumu B OCHOBHOM XMMUYECKOM COCTaBe OTPaXKatoTCs1 yCNoBHON Lndpor nocne nocnegHew 6ykebl.
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Mpunoxexnne D
(cnpaBouvHoOe)

OnucaHue TUNoOB NOKPbITUA 3NeKTpoaa (Knaccmbm(auwn no XMMn4vecKomy COCTaBy)

D.1 3nekTpoabl ¢ pyTUNOBbLIM NOKPbITUEM

[MoKpbITME 3TOro TMNA COQEPXUT ANOKCHA TUTAHA KaK OCHOBHOW KOMMOHEHT, M3BECTHbIW KaK PyTUI, @ TaKKe CUMnvKa-
Thl U KapOoHaThI.

OnekTpodbl C pyTUNOBLIM NOKPbITMEM 0BecneynBatoT MenKokanenbHbIN NEPEHOC U NOAXOAAT AN CBApKM BO BCEX
NPOCTPaHCTBEHHbIX MONOXEHNSAX, 38 NCKIMIOYEHNEM BEPTUKAIIBHOTO CBEPXY BHUS.

D.2 3nekTpoabl C OCHOBHLIM NOKPbLITMEM

MoKkpbITME 3TOrO TUMAa COAEPKUT GONbLLOE KONMYECTBO KAPOOHATOB LLENOYHO3EMENbHBIX ME TANIOB U MIaBUKOBbIN
wnat. Takue 3NeKTpoabl MOryT obecneunBaTtb HU3KOE cogepxaHve Bogopoaa B HannaesneHHoOM metarnne npu nx ucrnolsib-
30BaHWUV B COOTBETCTBUM C peKOMEHAaLUsiMM NPOU3BoanTeNs.

OnekTpodbl C OCHOBHbLIM NMOKPLITUEM, KaK NPaBuio, NoaxoasiT TONbKO AMsi CBapKM Ha NOCTOSIHHOM Toke obpaTHON
NONSIPHOCTH.

OnekTpoAbl C OCHOBHBIM MOKPbLITUEM NPEANOYTUTENBHbI AMS CBAPKU TONCTONMNCTOBBIX KOHCTPYKLWIA M COEANHEHNI C
3asopamu. [lyry pekomeHayeTcs AepxaTtb Kak MOXHO 6oree KOpOTKOW.

MpunoxeHune E
(cnpaBo4HoOe)

OnucaHue TUNOB NOKPLITUA 3NeKTpoaa
(KﬂaCCI/Id)MKaLLMH no npegeny NPo4YHOCTU NpU pacTAXXKeHUU U XUMU4eCKomy cocraBy)

E.1 Obwme nonoxeHun

CBapo4HO-TEXHONOIMYECKME CBONCTBA NOKPLITOIO 3MEKTPOAAa U MEXaHUYECKMEe CBOMCTBA MeTanna Wwea B 3Hauu-
TeNnbHOW CTeNeHW 3aBUCAT OT ero NokpbiTus. OgHOPOAHas CMeCh BelecTB NOKPbITUSi 0ObIMHO COAEPXUT crnedylome
LIECTb MMaBHbIX COCTaBIAOLLMX:

- wnakoobpasylolme maTepuansi;

- packucnuTenu;

- 3alMTHbIe razoobpasytowye matepuansl;

- MOHM3MpYIOLLME BELLECTBa;

- CBsI3yloLWME;

- nervipyolme arneMeHTbl (Npy HeobxoanMocCTh).

Kpome Toro, moryT 66Tk fo6aBNeHbI METanNMyYeckue NOPOLLKN C Lenblo yBenuyieHnsi 3 @ekTMBHOro nepeHoca
meTanna anekTpoAa u/Mnu BO3MOXHOCTU NOMy4eHUs enaTenbHOro XMMn4eCckoro coctaBa HannasneHHoro metanna, npu
3TOM OHW MOTYT BMATb HA CBAPOYHO-TEXHOMNOMMHECKNE CBONCTBA, ONPeAensioLLmne BO3MOXHOE NonoxeHne ceapku. Ecnn
TUMN NOKPbLITUSA XapaKTepuayeTcs Kak NoKpbITUe, coaepxallee MeTanmyeckuii NopoLLIOK, 3TO O3HA4aeT, YTO B MOKPbITME
BBEJEHO OTHOCUTEIBHO B0IbLLOE KONMYECTBO METamNNMYeCcKmX NOpPOoLLKOB (CBbilwe 15 % OT Macchl NOKPbLITUS).
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HekoTopble Mapky anekTpodoB, KOTOPbIE NPUIoAHbI Arsi CBaPKM Kak Ha NePEMEHHOM, Tak U Ha NMOCTOSIHHOM TOKe
0fHOW UM 06enx NOMsIPHOCTEN, MOTYT ObITb ONTUMU3UPOBAHbI MPOM3BOAUTENEM AN KOHKPETHOIO poAa TOKa B 3aBUCU-
MOCTWM OT TpeBOBaHWUI PbIHKA.

E.2 NokpbiTne TMINAa10

[MoKpbITVE 3TOr0 TUNa COAEPKNT GOMNbLIOE KONUYECTBO FOPHOYUX OPraHNYECKVX BELLECTB, B OCOOEHHOCTY LIeniono-
3y. bnarogapsi rny6oko NpoHUKatoLWen ayre, SNeKTpoabl ¢ TaKMM NOKPLITUEM OCOGEHHO NMPUroAHbI ANsi CBAPKU B BEPTU-
KanbHOM MOMOXeHWn cBepxy BHu3. [lyra ctabunuavpyeTtcs B nepBylo odepeap Grnarogapsi HaTpuio, NMOITOMY Takue
3MeKTpoAbl B OCHOBHOM MPUrOAHbI AT CBaPKU HA MOCTOSIHHOM TOKE U, KaK NPaBuIo, 06paTHON NONsSPHOCTY.

E.3 NokpbiTne TMNa 11

MoKpbITVE 3TOro TUMNa COAEPKMT GOMbLIOE KONUHYECTBO FOPIOYUX OPraHNYECKMX BELLECTB, B OCOGEHHOCTY LIENNono-
3y. bnarogaps rnyboko npoHvikatoLen gyre, 3nekTpofbl C TAKUM NOKPbITUEM NPUrO4HbI A5t CBAPKY B BEPTVKaIIbHOM MOMo-
KEeHUU CBepxy BHU3. [lyra cTabunuampyeTcsi B NEPBYIO OYepeb 3a CHET Kanusi, NO3TOMY SNEKTPOAbl MPENMYLLECTBEHHO
NPWrogHb! Ansi CBapky Kak Ha NnepeMeHHOM TOKe, Tak U Ha NMOCTOsIHHOM 006paTHOM NONAPHOCTY.

E.4 NokpbiTne TMNAa13

[MokpbITVe 3TOro TMNa coaep>nT BornblLoe KONMYECTBO AMOKCUAA TUTaHa (pyTuna) n cTabunmanpoBaHo Kanuem.
3nekTpoabl C TaKMM MOKPbITUEM 0GECNEYNBAIOT MSITKYIO CIOKOWHYIO Ayry M 0COGEHHO NPUTOAHbI Asi CBAPKU TOHKONUCTO-
BOro metarnna.

E.5 MNokpbiTne TMNAa15

MokpbITVE 3TOrO TMNA SBNSIETCS BbICOKOOCHOBHBIM U COAEPXUT B0IbLLOE KONUYECTBO MPaMopa v NaByKOBOTO LWNa-
Ta. Ctabunnsauusi ayrm obecneumBaeTcsi B OCHOBHOM HATPUEM, U SMEKTPOAbI C TAKMM TUIMOM NOKPbITUSI 0BbIYHO MPUrOAHbI
[nsi NCNONb30BaHWs Ha MOCTOSIHHOM TOKe 06paTHOW NONsipHOCTW. ANeKTPOAbl C TAKUM NOKPbITEM 0becrneunBatoT MeTansn
LIBA BbICOKOTO MEeTannypru4eckoro ka4ecTaea npu HU3KOM cogepxannm auddy3noHHOro Bogopoaa.

E.6 MokpbiTne TMINAa16

MokpbITVE 3TOro TMNAa ABNSIETCS BbICOKOOCHOBHBLIM U COAEPXUT BOIbLLOE KONUYECTBO MpamMopa v NNaBUKOBOTO LWNa-
Ta. Ctabunnsauus gyrv kanuem obecneumBaeT BOIMOXHOCTb CBAPKM Ha NEPEMEHHOM TOKe. OneKTpogp! C TaKVM MOKPbLITU-
em obGecrneunBaloT MeTans LWBa BLICOKOrO MeTannypruyeckoro Kavectsa npu HU3KOM codepxaHuu anddy3MoHHOIo
BOdopoaa.

E.7 NokpbiTne TMNa18

3neKkTpoabl C TakMM TUMOM MOKPbITUS NOZA0OHbI ANeKTpoAgam C NOKPbITMEM TUNa 16, 3a UCKITIUYEHVEM TOTO, HTO OHM
UMEIOT HECKOINBKO 60IMbLIYI0 TOMWMHY NOKPLITUS C A06aBNEHNEM METANNUYECKOro NOPOLLKa, KOTOPbIN YBENUYMBAET CMO-
COBHOCTb K TOKOBOW Harpyske v Npou3BoAnTENbHOCTb HaMNMNaeKy MO CPABHEHUIO C ANEKTpoAamMu € NoKpbITueM Tuna 16.

E.8 MokpbiTne TMNAa19

[MoKpbITVE 3TOrO THNa COAEPKUT OKCMABI TUTAHA U Xene3a 06bIYHO B BUAE MUHEpana nrbMeHuTa. XoTs 3NeKTpoabl C
TaKUM TUMOM MOKPbITUS HE SIBMSIOTCS HU3KOBOAOPOAHBIMU OCHOBHBLIMM, OHU 06ECNeYnBatoT Nony4YeHne MeTana CBapHoro
LUBA C OTHOCUTENBHO BbICOKOW YAAPHON BA3KOCTbIO.

E.9 MNokpbiTne TviNa 20

MokpbITVE 3TOro TMNa coaepXnT GorbLLOe KONMMYECTBO OKeKAa Xeneaa. LLinak oueHb XXugkoTeky4nii, NO3TOMy CBap-
Ka 3NekTpoaamu € TakvM TUNOM MOKPLITUA BO3MOXHA TOMNBKO B HVKHEM Y TOPU3OHTalNIbHOM MONOXEHUSAX. DNEeKTpoab! pas-
paboTaHbl, B NEPBYI0 o4epeab, Arlsi CBAPKU TaBPOBbIX M HAXITECTOYHbIX COEANHEHWN.

E.10 MokpbiTve TMNA 27

3nekTpoabl C TAaKUM TWUMOM MOKPLITUS NOAOOHBI 3NeKTPoAam ¢ NokpbiTueM Tuna 20, 3a UCKIIOUYEHNEM TOTO, YTO
NOKPbITUE MMeeT BOMbLUYIO TOMLLMHY M COAEPXKUT B HOMNBLUMX KONMYECTBaX MeTanIMYeckuii NopoLwokK B 4obaBneHne K okeu-
Ay >xenesa B nokpbi UM TMNa 20. 3nekTpoabl ¢ NOKpbITUEM 27 pa3paboTaHbl Ansi CBapKu TABPOBbLIX M HAXIIECTOUHBIX COeau-
HeHWI ¢ BONbLLIOW CKOPOCTLIO.
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MpwunoxeHwne F
(cnpaBouvHoOe)

MpumeyvaHusa no guddysmoHHoMy Bogopoay

F.1 [Ons vcnbiTaHua napTum SNekTpoaoB MOTYT UCNOMb30BATLCSA U APyrue Metoabl cbopa u namepeHns anddy-
3MOHHOrO BOAOPOAA, €CNN OHW MMEIOT TaKylo e BOCMPOM3BOAMMOCTb M KanmbpoBaHbl Mo MeToay, NpuBeAeHHOMY B
MCO 3690. Copepxumoe BOAOPOAA 3aBUCUT OT poza ToKa.

F.2 TpelmHbl B CBapHbIX COEAUHEHNSX MOTYT 6bIThb BbI3BaHbl BOAOPOAOM WINU B 3HAYMTENBHON Mepe onpeaensior-
cs1 ero BnmsaHnem. ONacHOCTb BbI3BAHHbLIX BOAOPOAOM TPELLVH YBENUYMBAETCA C MOBbILLEHNEM COAEPXKaHNSA NErMpyoWwmx
3M1EMEHTOB U YPOBHS MEXaHNYECKUX HanpsKeHWN. Takve TpPeLMHbl B OCHOBHOM Pa3BMBaIOTCS MOCNE OXNaXAeHns coeam-
HEHWA 1 NO3TOMY Ha3BaHbl XONOAHbBIMY TPELUHAMMU.

F.3 Mpw gonyweHnn, 4To BHEWHWE YCMOBUS SIBMSIIOTCS YAOBNETBOPUTENBHBIMM (30Ha CBApKW YMCTasi u cyxast),
BOAOPOS NepexoanT B MeTar CBapHOro WBa u3 BOAOPOA0COAEPKALLMX XMMUYECKUX BELLEECTB B CBAPOYHbIX MaTepuanax.
Mpv ncnonb3oBaHUM 3NEKTPOAOB C OCHOBHbIM MOKPBITMEM OCHOBHbLIM UCTOYHUKOM BOAOPOAA ABNSAETCA BOAA, CBA3AHHASA B
nokpbITUK. fluccoumauuns Bogsl B Ayre Bbi3bIBAET NOBbILLEHNE COAEPXKaHUS aTOMapHOro BOAOPOAa, KOTOPbIN NOrnoLwaeTcs
mMeTannom CBapHoro Wwea. [ns AaHHoro matepuana v HanpskeHHOro COCTOSTHWS ONacHOCTb 06pa3oBaHus XONoAHbIX Tpe-
LLMH CHWXaeTCs C yMeHbLUeHneM coaepKaHus BoAopoaa B MeTarnne CBapHoro LwBea.

F.4 TMpaktnyecku, 4ONyCTUMBIN ypOBEHL BoAopoaa byaeT 3aBUCETh OT KOHKPETHbIX YCITOBWI NPUMEHEHUS SNEKTPO-
AoB. [Ina o6ecneveHnst 3Toro ypoBHS AOIKHbI BINMOMHATLCS COOTBETCTBYIOLLME YCNOBWS TPAHCNIOPTUPOBKW, XPaHEHNS U
CYLLKU, pEKOMEHAYEeMble NPON3BOANTENEM SMNEKTPOAOB.
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Mpunoxenne OA
(o6sa3aTenbHoOE)

CBeAeHUA 0 COOTBETCTBUU CChINOYHbIX MEXAYHapOAHbIX CTaHAapTOB
CCbINTIOYHbIM HaLuMoHanbHbIM cTaHaapTam Poccuinckon ®denepaumm
(v OelCTBYIOLMM B 3TOM KauecTBe MeXrocyAapcTBeHHbIM cTaHgapTaMm)

Tabnwuua OA1

0OB03HaveHne cCbINOYHOro CreneHb

Ob03Ha4eHe 1 HaumeHoBaHue COOTBETCTBYIOLLLEro HAUWMOHANBHOrO cTaHgapTa
MeXAyHapoaHOoro craHagapra CoOTBeTCTBUA

NCO 544 MOD FOCT P 53689—2009 (MCO 544:2003) «MaTepuans! cBapouHble. TexHW-
Yeckvie YCrnoBWs MOCTaBKM MPMCagoYHbIX Matepwanos. Bug npoagykra,
pasmepbl, AONYCKU Y MapPKMPOBKa»

NCO 2401 — *
NCO 3690 — *
NCO 6847 — *
NCO 6947 — *
NCO 13916 — *
NCO 14344 — *
MNCO 15792-1:2000 IDT [OCT P NCO 15792-1—2009 «MaTepwansl cBapoyHblie. MeToapbl ucnbl-

TaHun. YacTe 1. MeTogbl cnbiTaHnin 06pa3LoB HannaBneHHOro meTanna
M3 CTanu, HUKENs U HUKENEBbIX CMNIaBoOB»

NCO 15792-3:2000 — *

CO 80000-1 — *

* COOTBETCTBYIOLMIA HALUMOHANbHBIW CTaHAapT OTCyTCTBYeT. [10 ero yTBepXaeHnsi pekomeHayeTcsi UCnonb3oBaTb
nepeBof Ha PYCCKUIA A3blK AAHHOTO MexayHapogHoro ctangapTa. MNepeBoa AaHHOIo MeXxayHapoaHOro ctaHaapra Ha-
xoauTtes B ®egepanbHOM MHPOPMaLMOHHOM POHAE TEXHUHECKUX PernamMeHTOB 1 CTaHAapTOB.

MpwumeyaHue—B HacToswel TabnuLe NCNONb30BaHb! CriedytoLme YCNoBHblE 0603HAYEHUs! CTENEHN COOT-
BETCTBUSI CTaHAapPTOB:

- IDT — ngeHTUYHbIE CTanaapThI;

- MOD — moandmumpoBaHHble cTaHaapThI.
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