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MpegucnoBue

Llenn v npvHumnsl cTaHgapTm3auun B Poccuiickoin ®efepauun yctaHoBeHbl defepasibHbIM 3aKOHOM
0T 27 pekabps 2002 r. No 184-93 «O TeXHMYECKOM perynvpoBaHum», a npasuia NpUMMeHeHUss HaunoHaIbHbIX
cTtaHgapToB Poccuiickoin ®epepaunm — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoil chegepauun.
OCHOBHbIE NONOXEHUSA»

CBejeHusi o ctaHgapTte

1 NOArOTOBJ/IEH ®eaepanbHbIM rOCYAapCTBEHHbIM yupexaeHnem «HayuHo-yuebHblli LeHTp «CBap-
Ka 1 KOHTpoNb» npu MITY um. H.3. baymaHa (®ry HYUCK npu MI'TY um. H.3. BaymaHa), HaLMoHabHbIM
areHTCTBOM KOHTposnsa u ceapkn (HAKC) Ha ocHoBe COBCTBEHHOroO ayTEHTUYHOIO Nepesoja craHjapra, yka-
3aHHOro B NMyHKTE 4

2 BHECEH TexHnuyeckum KOMUTETOM Mo cTaHdapTusaunm TK 364 «Ceapka 1 poACTBEHHbIE NPOLECChI»

3 YTBEPXJEH VI BBEJIEH B [JIEVICTBUE Mpuka3om ®efepansHOro areHcTBa Mo TEXHNYECKOMY pery-
NMpoBaHuNio 1 meTponorum ot 15 gekabpsa 2009 r. No 1076-cT

4 HacTosiwunidA cTaHAapT UAEHTUYEH MexXayHapoaHoMy cTaHaapTy VCO 2560:2009 «Matepuasibl cBa-
pouYHble. DNEeKTPoAbl NOKPbITble AN PYYHOI AYrOBOW CBapKW HeNermpoBaHHbIX N MeIKO3EePHUCTbIX cTanei.
Knaccudpmkauma» (1ISO 2560:2009 «Welding consumables — Covered electrodes for manual metal arc
welding of non-alloy and fine grain steels — Classification»)

5 BBEJEH BIMEPBbIE

MHdopmauns 06 n3aMeHeHnsaX K HacTosILLeMY cTaHgapTy nybnvkyeTcsa B eXerofHo usfasaemom
ykasaTene «HaunoHanbHble CTaHfapTbi», @ TEeKCT W3MEHEHWA N NONPaBOK — B €XEeMeCsAYHO n3gasae-
MbIX MHCDOPMALMOHHbIX yKa3aTensax «HaunoHanbHble cTaHgapThi». B cnyyae nepecmoTpa (3ameHbl) nam
OTMEHbI HACTOSAALLEr0 CTaHjapTa cooTBeTCTBYlLWee yBefoMeHne 6yaeT ony6/IMKOBaHO B eXeMecsy-
HO n3gaBaeMoM ykazaTene «HaunoHanbHble cTaHaapTh». CooTBeTCTBYOWaa nHopmMaums, yseLom-
NleHNe U TeKCThbl pa3MelianTcss Takke B WH(pOPMALMOHHOW cucTeme 06Lero nosb3oBaHUs — Ha
othuymanbHom caliTe defepanbHOro areHTCTBa MO TEXHUYECKOMY PerympoBaHuio U MeTposiornn B
ceTn NHTepHeT

© CraHgapTuHgopm. 2011

HacToawuii cTaHgapT He MOXET 6bITb NOJTHOCTLIO U/IM YACTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH 6e3 paspelleHns PefepasibHOro areHTCTBa No TEXHUYECKOMY PerynnpoBaHuio 1 MeTposiorim
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FOCT P NCO 2560—2009
(NCO 2560:2009)

HALUMWOHANBbHDLBINK CTAHOAPT POCCUNCKOMN GELEPAL UMY

MATEPWAJbI CBAPOYHbIE.
3NIEKTPO/bl MOKPLITLIE 419 PYYHOW AYTOBOW
CBAPKW HENETVIPOBAHHbIX I MENKO3EPHUCTbLIX CTANEWN.
KNACCUNOUKALINA

Welding consumables. Covered electrodes for manual metal arc welding of non-alloy and fine gram steels.
Classification

fAarta BBegeHna — 2011—01—01

1 O6nacTb NpUMeHeHUs

HacToawwuii ctaHaapT ycTaHaBnmBaeT TpeboBaHWA K knaccudukaLm NoKpbITbIX 3/1EKTPOAOB W Hannas-
NIeHHOMY MeTaslfly B COCTOSHUM Moc/ie CBapku M N10CNecBapoyHOil TepMoo6paboTkn ANs pyyHO AyroBoii
CBapKe HeslernpoBaHHbIX U MeIKO3EPHUCTbLIX CTanein ¢ MMHUManbHbIM Npeaenom Tekyvyectu fo 500 MMa unu
MWHUMaNbHLIM NpeaesioMm NPOYHOCTM NpU pacTaxeHun Ao 570 Mrla.

HacTosawwuii ctaHaapT CoOAepXuT TexHnYeckne TpebosaHns ansa knaccudpmkauuy no npegeny Tekyyec-
T MeTanna wsa v cpefHei aHeprun yaapa 47 [x (metog A) u no npefeny NPOYHOCTW MPU PacTsKeHUN
mMeTanna wea u cpesHeit aHeprumn yaapa 27 Ix (metog B).

MpumevyaHns

1 Paspgensl, nogpasgensl v Tabnuubl, HOMEpa KOTOPbIX 3akaH4YuMBalTCA GYKBOW «A», NPUMEHUMbI TONbKO ANS
NOKPbITbIX 3/1€KTPOA0B, KnaccuuLMpoBaHHbIX N0 NpeAeny TekyyecTn MeTanna LBa WU cpeAHei aHeprun yaapa 47 Ox.

2 Paspgensl, nogpasfensl U Tabnuubl, HOMepa KOTOPbIX 3aKkaHumBaloTcs 6yKBOW «B», MPUMeHWMbl TONMbKO ANA
NOKPbITbIX 3N1E€KTPOA0B, KNaccuuLMpoBaHHbIX MO NpeAeny NPOYHOCTU NPY PACTSHKEHUU MeTanna wWea v cpegHein aHep-
mun ypapa 27 [x.

3 Pasgensl, nogpasfesbl U Tabnulbl, HOMepa KOTOPbIX He UMEKT GYKBEHHbIX 0603HAUEHN «A» Unu *B». npume-
HUMbI /151 BCEX NOKPbITbIX 31E€KTPOA0B, KOTOPbIE KNaccuthuLympyoTCa COrNacHo HacTosIleMy CTaHaapTy.

2 HopmaTumBHbIe CCbINIKU

B HacTosLlem cTaHAapTe UCNOMb30BaHbl AaTUPOBaHHbIE U HefaTUPOBaHHbIE CChISIKM Ha MeXayHapos-
Hble cTaHgapTbl. [pu gaTMpoBaHHbIX CCbl/IKax nocnegywwme pejakunum MexayHapoaHblX CTaHAapToB UAn
N3MEHEHUS K HUM AeliCTBUTE IbHbI /1 HACTOSAILLEro CTaHAapTa To/1bKO Noc/e BBeeHUS N3MEeHEeHW K HacTo-
AlWemy cTaHfapTy wam nyTeMm NoAroToBKM HOBOW pefakuvu HacToswero ctaHaapTa. MNpu HegaTupoBaHHbIX
CCblfIKax AelicTBUTENbHO NocnefHee n3faHne NpMBeeHHOro ctaHjapTa (Bkiyas n3mMeHeHus).

NCO 544 Matepuasnbl cBapoUHble. TeXHUYecKme yCrioBMA NOCTaBKU NMPUCafoYvHbIX Marepuasnos. Bug
npoAykta, pasmepsbl, AOMYCKA 1 MapK1poBKa

NCO 2401 3SnekTpodbl nokpbiTble. MeToa onpegenenus KM kosdduumeHTa nepexoga MeTanna
CTEPXHSA B LWIOB 1 KO3 (prLMeHTa Hanasa

MCO 3690 Csapka 1 poAcTBeHHble npouecchl. OnpefeneHne cogepxaHus Bogoposa B MeTasife LWwsea
npu AyroBoii cBapke heppuTHOI ctanu

MNCO 6847 Martepuansl cBapoyHble. Hannaska c/1osa meTanna gnsa XMMmM4eckoro aHannsa

NCO 6947 LBkl cBapHble. Paboune nonoxeHns. OnpegeneHvie yrnoB Hak/loHa 1 NoBopoTa

N3paHne ouynanbHoe
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MCO 13916 Caapka. PyKoBOACTBO 0 U3MepPEHUI0 TemnepaTypbl NpeasapuTesibHoro nogorpesa, Tem-
nepartypbl MeTajinia Mexay npoxogamm CBapku 1 TemnepaTypbl COMyTCTBYIOLLEro nogorpesa

NCO 14344 Caapka W poAcTBeHHble npouecchl. MNpoLuecchl 31eKTPUYeckoli cBapky nog htocom 1 B
3alMTHBIX rasax. PekomeHgaumm no npuobpeTeHno CBapoYHbIX MaTeprasnos

NCO 15792-1:2000 MaTepuanbl cBapoyHble. MeToAabl ucnbiTaHuil. YacTb 1. MeToAbl MUCNbITaHWUi
06pasLoB HanaB/EHHOro MeTaslfia Npu cBapke CcTasin, HUKeNSA U HUKeNeBbiX CNaasoB

NCO 15792-3:2000 Matepuasnbl cBapoyHbie. MeToabl ucnbiTaHuii. Yacte 3. KnaccudmkaunoHHble
UCMbITaHWUA CBAPOYHbIX MaTepUasioB N0 NOMOXKEHUIO CBAPKN 1 NPOBApy KOPHS LWBA B Yr/10BbIX LWBaX

MCO 80000-1 BenuuuHbl M eguHULbl. HacTb 1. O6Lme nonoxeHus

MpumeyaHune — MNpu NOMb30BAHUN HACTOALWMM CTaHAAPTOM LENecoo6pasHo NPpoBEPUTL AENCTBUE CCbINOY-
HbIX CTAHAAPTOB U K/laccUUKaTopoB B UHPOPMALIMOHHOWK cucteme o6LLEero nNosib3oBaHUs — Ha ohnLMabHOM caiiTe Ha-
LuoHanbHoro opraHa Poccuiickoii ®epepalumn no cTaHAapTU3auum B CETU MIHTEPHET UKW N0 eXerofHo U34aBaeMoMy WH-
¢hopmMalMoHHOMY ykasaTento «HaunoHanbHble CTaHAAPTbI», KOTOPbIA OMy6/IMKOBAH MO COCTOSHUIO Ha 1 siHBaps TekyLlero
rofia, ¥ No COOTBETCTBYHOLLMM €XEeMeCSHYHO M3aBaeMbiM MH(DOPMALMOHHBIM yKa3aTensim, ony6/MKOBaHHbIM B TeKyLlem
rogy. ECAM cCbINOYHBIN CTaHAAPT 3aMeHeH (M3MeHeH), TO Npy NOSIb30BaHWU HACTOAWMM CTaHAAPTOM CleayeT pyKoBoA-
CTBOBATbCA 3aMEHSIOLMUM (M3MEHEHHbIM) AOKYMEHTOM. EC/IN CCbINOYHbIV CTaHAAPT OTMEHEH 63 3aMEHbI, TO NOSIOXEHNE,
B KOTOPOM [ aHa CCbifika Ha Hero, NPUMEHSIETCS a YacTu, HE 3aTparuBaloLLeii 3Ty CCbIKy.

3 Knaccudpmkaumsa

B HacTosleM cTaHAapTe MCNOMNb3YTCA ABa MeToAa kaccudukaumm AN ykasaHus CBOCTB MeTanna
WBa Npu pactskeHun nygape. Oba MeToda BKIOYAKOT B ce651 AONONHUTE bHbIE 0603HAYEHNS /19 YKa3aHus
HEKOTOpbIX APYrux TpeboBaHWUii knaccudmkaumm, Kkak BUAHO U3 CNefylLmnx nognyHKToB. B 60/blUMHCTBE
C/lyyaeB 3/M1€KTPOA MOXET ObITb knaccuduumpoBaH o6onMyn MetTogamu. B aTux cnyyasx MOXHO MPUMEHSITb
60O 0f4HO U3 KaccugPuKaLunoHHbIX 0603HaYeHnn, TM60 0L4HOBPEMEHHO 0b6a.

Knaccudpmkauusi BkoyaeT cBOCTBA MeTas1a LWBa. NOIyYEHHOro Npu CBapke NOKPbLITbIM 3/1€KTPOAOM,
Kak npvBegeHo Hmxe. OHa OCHOBaHa Ha MCMNosb30BaHMKN 31ekTpoa Anametpom 4.0 MM. NPYMEHSAEMOro no
MNCO 15792-3. Ecnu aNeKTpoj yka3aHHOro gnaMeTpa He BbiMyckaeTcs, A8 UCMbITaHUA MeTanna wsea [0/1-

XX€H ObITb 1CMNOMb30BaH 3/1IEKTPOA ANAMETPOM, GAMKANLLIM K 4.0 MM.

3A Knaccudukaymsa no npegeny Tekyyec-
TN 1 aHeprun ygapa 47 Ax

KnaccudumkaunmoHHoe ob6o3HauyeHue cocTouT
13 BOCbMW CMMBOJIOB:

1) nepBsbIii — CMMBOJI NOKPbLITOrO 3/1EeKTpoAa:

2) BTOpPOIi — CMMBO/T MPOYHOCTM N OTHOCHU-
TeNbHOro YANAWHEeHMsT meTanna wsa (CM. Tabnu-
Ly 1A);

3) TpeTuii — cMMBON CBOICTB MeTanna wwsea
npu ygape (cMm. Tabnuyy 2A);

4) yeTBepTbIi — CUMBON XMMUNYECKOro
coctasa MeTasna wea (cM. Tabnuyy 3A);

5) naTbli — CMMBON TuUNa MNOKPLITUA 3Nek-
Tpoga (cm. 4.5A);

6) wecToli — cumBOs 3PPEKTUBHOTO nepe-
Hoca MeTanna anektpoga (OTHOLWEHWe Macchbl
meTasnfna, HannasfeHHOro Npu CTaH4apTHbIX YC0-
BUSX. K Macce 3/1eKTPOAHOro CTEPXHS) U poAa Toka
(cm. Tabnuuy 5A);

7) ceflbMOli — CUMBO/T MOJIOXEHNA CBapkKu
(cm. Tabnuuy 6A);

8) BOCbMOW — CMMBON cogepXaHusa anddy-
31MOHHOTO BOAOPOAA B HaNMaBfIEHHOM MeTasne
(cm. Tabnuyy 7).

3B Knaccudukaums no npegeny npoyHoc-
TN NPU pacTsXXeHUN U aHeprun yaapa 27 Ax

KnaccudurkaunoHHoe obo3HayeHue cOoCTouT
13 CeEMU CUMBOJIOB:

1) nepBbIii — CYMBOJI MOKPBITOrO 3/1EKTPOAA:

2) BTOPO — CUMBOM MPOYHOCTM MeTanna
wea (cMm. Tabnuuy 1B);

3) TpeTuit — cuMBO/T TUNa MOKPbITUA 3J1ekK-
Tpoja. poja Toka 1 MoNoXeHnsa ceapku (cMm. Tabnu-
uy 4B);

4) yeTBepTbll — CUMBON XUMUYECKOTO
coctasa meTasnna wsea (cm. Tabnuuy 3B):

5) nATbIn — CMMBON YCNOBWIA NocnecBapoy-
HOIi TepMunyeckoli 06paboTkm, Mocsie KOTOPOWA UCMbI-
TbiBasicA MeTan wea (cm. 4.6B):

6) LecToli — CMMBON yKasblBaeT, YTO 3anek-
Tpof4 yaoBneTBopseT TpeboBaHWIo No aHeprun yaa-
pa B 47 [x npu TemnepaType, KOTOPYH OO6bIYHO
MCNosb3yloT Npu TpeboBaHUU No aHepruu yaapa B
27 0x;

7) cefbMoli — cumMBON codepxaHusa guddy-
3MOHHOIO BOAOPOAA B HamnIaB/IEHHOM MeTasnne
(cm. Tabnuuy 7).



KnaccudmkaumoHHoe 0603HayYeHne cocTtouTt
13 ABYX YacTei:

a) ob6sAsatenbHas yacTb

B 3Ty yacTb BK/IlOYEHbI CYMBOJIbI, YKa3blBalo-
LMe 31eKTpos, NPOYHOCTb U OTHOCUTE/IbHOE yAIu-
HeHue. CBOICTBA NpU yaape, XUMUYeCckuii coctas 1
TVN NOKPbITMA anekTpoga (cm. 4.1.4.2A. 4.3A. 4.4A.
n 4.5A);

b) fONOMHUTENbHAA YacTb

B 3Ty yacTb BK/IOYEHbI CYMBOJIbI, YKa3biBalo-
wme adhheKTUBHBLIA NepeHoc MeTanna 31ekTpoaa,
pof, TOKa, MOMIOXEHUA CBapku A5 NMPUMEHSeMOro
a/leKTpoAa n cogepxaHue Andy3nMOHHOro BOJO-
poga (cMm. 4.7A, 4.8A n4.9).
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KnaccudukaumoHHoe o603HavyeHne cocTtouT
U3 ABYX YacTeli:

a) obsAsaTtenbHas 4yactb

B 3Ty yacTb BK/OYEHbI CUMBOJIbI, YKa3blBato-
LwMe 91eKTpoA, MNPOYHOCTb, TWUM MOKPLITUSA, POA
TOKa, MOJIOKEHME CBapku, XMMUYEcKWit cocTaB U
ycnoBusi TepMmyeckoin obpabotku (cm. 4.1. 4.2B,
4.4B, 4.5B n 4.6B);

b) AononHWTeNbLHasa YyacTb

B 3Ty yacTb BK/OYEHbI: CMMBOJ/T LONOMHU-
TenbHOro o603HayeHWss aHeprun ypapa 47 [Ox.
KOTOpbIl onpegesneH B 4.3B. 1 CUMBO/ COAepXaHus
Andbpy3MoHHOro BOAOPOAa, KOTOpPbI onpeaeneH B
4.9.

O603HaueHue (cm. pasgen 11). Bkawualwllee B cebs 06a3aTesibHY0 YacTb U N06ble BbibpaHHbIe 3e-

MEHTbI JONO/THUTE/TbHOW YacTH, AO/HKHO ObITh YKa3aHO Ha ynakoBkax 1 B TEXHUYECKON [OKYMeHTaLMn npons-
BoAuTens. Cxema nosiHOro 0603Ha4YeHns 3NeKTPOA0B, Knaccnuuupyembix No npeaesnny TekyyecTv n aHeprum
ygapa 47 0x. npuBefeHa Ha pucyHke A.1 (metog A). Cxema NosHoro 0603HavYeHnsa aneKTpoaoB, knaccudu-
Lupyembix No npejesy NpoyHOCTU MpU PacTsXXEHUM U aHepruu yaapa 27 [k. npusefeHa Ha pucyHke A.2

(meTog B).
4 CwumBOSbl 1 TpeboBaHUA

4.1 CvMBOJ MOKPbLITOrO 3fekTposa

CUMBOJIOM MOKPLITOTO 3/1EKTPOAA A/151 PYUYHOIi IyroBOii cBapku siBNsieTcst 6ykBa «E». pacnonoxeHHas B

Hayase 0603Ha4YeHus.

4.2 CvmBONbI NPOYHOCTU N OTHOCUTENIbHOIO YANVUHEHNA MeTa//la WBa

4.2A Knaccudukauma no npegeny Teky-
4yecTn u aHepruu ypgapa 47 x

CumBONbl Npegena TekyyecTu, npegena npo-
YHOCTW U OTHOCUTENIbHOIO YA/IMHEHNSA NpK pacTsxe-
HAM MeTanna lWwea B COCTOSHWM NOCMe CBapku,
onpefesieHHble B COOTBETCTBUM C pasgenom 5. yka-
3aHbl B Tabnmue 1A

Ta6nuya 1A — CMMBOA NPOYHOCTU U OTHOCUTENb-
HOTO yANMHeHus meTanna wea (knaccudukauua no
npegeny Tekyyectu n aHeprum ygapa 47 [Ox)

c MUHUManbHbI Mpepen MuHumansHoe
Bz;\:_ npeaen Teky- NPOYHOCTU Npun OTHOCUTENbHOE
yectun*'. MMa pacTsxeHuun, MMa yanuHennell. %
35 355 OT 440 O 570 22
BKIIO Y.
38 380 OT470 po 600 20

BKKOY.

4.2B Knaccudgukauuma no npegeny npou-
HOCTW MPU pacTsXXeHUn u aHeprumn ygapa 27 x

CvMBO/bI Npefena NPoYHOCTU NPU pacTaxe-
HWM MeTasina LWBa B COCTOAHWUM NOC/e CBapKn Wnu
nocfiecBapoyHoil Tepmuyeckoit 06paboTkM, onpe-
[e/IeHHOro B COOTBETCTBUM C pa3fesiom 5. ykasaHbl
B Tabnuue 1B.

Tpe6oBaHus nNo npeAeny Teky4ecT N 0THOCU-
TeNbHOMY YA/IMHEHNIO 3aBUCAT OT XUMWUYECKOro
cocTaBa, YCnoBWii Tepmuyeckoii obpaboTkn, Tmna
NOKPbITUS 1 OT TpeboBaHWii No Npegeny NPOYHOCTH
npu pacTshXeHun, Kak nokasaHo B Tabnuue 8B ans
MONHON Knaccudmkaumm.

Tab6bnuuya 1B— CuMBOM NPOYHOCTM MeTanna LliBa
(knaccudukauymsa no npegeny NMPOYHOCTW MPU pacTsxe-
HWUW 1 3Heprumn yaapa 27 [x)

MuHuManbHbIl npegen

Cumson NPOYHOCTN NPU PACTAXKEHNN.
MnNa
43 430
49 490
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OKoHuaHune Tabnunubl 1A

Cum* MuHUManbHbI A Mpepen MuHumanbHoe
son npegen Tery- NPOYHOCTU Npun OTHOCUTE/NbHOE
yecTtn"l MMa pacTaxeHun. MMa yanuHenueb|, %
42 420 Ot 500 OO 640
8KMHOY.
20
46 460 OT 530 o 680
8KIMHOY.
50 500 OT 560 go 720 18

BKNKY.

I) B kauecTBe npegesnia TeKy4ecTn nNpu Hanuumm
NAaCTMYECKOTO TeueHusl NpUHUMAaeTCs npegen ynpy-
roCTW *0i. B NPOTUBHOM Crlyyae — YC/I0BHbIA npegen
Tekydectu

6>PacueTHas g/iMHa o6pasua fo/MkHa 6bITb paB-
Ha NATU fuamMeTpam UCMbITyemMoro o6pasua.

OkoH4YaHne Tabnvubl 1B

MuHUManbHblii npegen

Cumson NPOYHOCTMN NPU PaCTKEHUN.
MMa
55 550
57 570

4.3 CwvmBON CBOICTB MeTasna Wwea npv ygape

4.3A Knaccupukauma no npogeny Teky-
4yecTn v aHeprun yaapa 47 Ox

CumBONbI, YKasblBawLlme Temnepartypy, npu
KOTOpPOI AOCTUTHYTO CpefHee 3HauyeHue 3Hepruu
yaapa 47 [ npu cob0AeHNN YCIOBWA, NPpUBEAEH-
HbIX B pa3gene 5. npeacTasrieHbl B Tabnuue 2A.

VcnbiTaHUAM [O/KHbI ObITb MOABEPTHYThI TPY
o6pasua, Npu 3TOM TO/IbKO O4HO 3HAYEHUE IHEepPruu
yAapa MOXeT 6bITb Hke 47 [K. HO He Huxe 32 [x.

Ecnn wmetann wsa knaccuduumposaH no
onpegeneHHoi TemnepaType, TO. B COOTBETCTBUM C
Tabnuuei 2A. ata knaccudukauns asTomaTnyeckm
pacnpocTpaHsieTca U Ha N6y 6051ee BbICOKYHO
Temneparypy.

Ta6nuua 2A— CUMBON CBOWCTB MeTasna LiBa npu
yaape (knaccudukaums no npegeny TeKyuyecTn u aHepriu

yaapa 47 [1x)

TemnepaTtypa 415 MUHUMa/ILHOTO CPEHETO 3HAYEHUs

Cumson 3Heprum ypapa 47 ix. "C
2 He pernameHTupoBaHo
A 20
0 0
2 muuyc 20
3 MuHyc 30
4 MuHyc 40
5 MUHYycC 50
6 muuyc 60

4.3B Knaccucukaums no npegeny npou-
HOCTW MPpU pacTsXeHun n aHeprumn ygapa 27 [x

CneuunanbHbIii CMMBON A9 CBOWCTB Npu yaa-
pe He ycTaHoBseH. [MonHaa knaccudukaumsa B Tab-
nuue 8B onpegensieT TemnepaTypy, NpU KOTOPOii
OOCTUraeTca 3HayeHue sHeprum ypapa 27 [x B
COCTOSIHUM NOC/e CBapKn AV NOC/IeCBapoOYHOli Tep-
Muyeckoli 06paboTkum npu COGAEHUN YCIOBUIA,
npvBeAeHHbIX B pasgene 5.

McnbiTaHuam  AO/MKHbI  6bITb  NOABEPTHYTHI
nAaTb 06pasyoB. lMpn aTOM ABa 3HAYEHUS IHEPruun
yAapa, MUHUMasibHOe U MakCUMasibHOe, He YUUTbl-
BaloT. [lBa M3 Tpex OCTaBLUMXCHA 3HAYEHWUIA AO/MKHbI
6bITb 60n1ee 27 [X. O4HO N3 TPeX 3Ha4YeHUi MoXeT
ObITb HWXE, HO He MeHee 20 [x. CpefaHee 13 Tpex
OCTaBLUMXCA 3HAYEeHWU [O0/MKHO ObiTb He MeHee
27 Ox.

BBefeHne [OMNOMHUTENBHOTO CUMBOMA «U»
nocsie cMMBOMa YC/0BUiA TepMmnyeckoii 06paboTku
ykasblBaeT, 4YTo [OnofiHuTeNbHoe TpebosaHue Mo
3Heprun ygapa B 47 [ npu Temneparype ucnbita-
HWA, COOTBETCTBYIOL e aHeprumn yaapa 27 [x. Tak-
Xe 6b1110 yaoBneTBOpeHo. B cnyuae Tpe6oBaHus no
3Heprum yaapa B 47 [X KONMYECTBO UCMbITAHHbIX
06pasLoB 1 MOMyYEHHbIE 3HAYEHUS [O/IXKHbI OTBe-
yatb TpeboBaHusm 4.3A.
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4.4 CuMBON XMMMUYECKOro coctaBa MeTtassia wBsa

4.4A Knaccudvkaums no npogeny Tekyvee-
™M 1 3Hepruun yaapa 47 [x

CUMBOJIbI XMMUYECKOIO cocTaBa MeTasia LWBsa,
onpejesieHHoro B COOTBETCTBMM C pa3fesioMm 6. yka-
3aHbl B Tabnmuye 3A.

Ta6nunya 3A— CUMBON XMMWUYECKOTO cocTaBa Me-
Tanna wea (knaccudpmkauma no npegeny TeKyvyectu u
aHeprun ygapa 47 [x)

XumMnueckuii coctae“>6l*s. * (no Macce)

CumBon
crnasa Mn Mo N
Bes 20 )
cumBona
Mo 14 -
0.3—0.6
MnMo 1.4—2.0
IN1 14
0.6—1.2
MnINI 14—2.0
2NI 14 — 1.8—2.6
Mn2NI & 2o 1.2—2.6
SNI 2.6—3.8
14
INiMo 0.3—0.6 0.6-1.2
z Jlo6oii apyroii cornacoBaHHbIi cocTas

al Ecnn He oroBopeHo, To cogepxaHue Mo u Cr
AO0/KHO 6bITb He 6onee 0,2. NLu Cn — He 6onee 0.3. V
1 NO — He 60nee 0.05 Ans KaxAoro anemeHTa.

bl Ecnu a Tabnuue npuBejeHo OAHO 3Ha4yeHue,
TO OHO O3HA4YaeT MaKCUMaNbHYK BeNUYUHY.

c>Matepuarsibl, XMMUYECKUA cocTaB KOTOPbIX OT-
cyTcTByeT B Tabnuue, MOXHO 0603Ha4aTb aHanorMyHo
caobasneHnem snepeamn Oyksbl *2». XvMnyeckune gma-
nasoHbl cOCTaBa He onpefesieHbl, NO3TOMy ABa 3/€ekK-
Tpofja C OAVHAKOBbIM CMMBOSIOM Z MOTyT 6biTb He
B3aMMO3aMeHseMbIMMU.

4.4B Knaccucukaums no npegeny npou-
MOCTW MPU pacTsHXEeHUU U aHepruun ygapa 27 Ox

CuUMBO/IbI OCHOBHbIX JIETUPYIOLLUX 3/IEMEHTOB
W, B HEKOTOPbIX C/Ay4YasX, HOMWHasIbHbIA YpPOBEHb
Hanbosiee BaXHOro NervpyoLero afeMeHTa Metai-
na wsa. onpefiesieHHbIX B COOTBETCTBUM C pasje-
nom 6. ykasaHbl B Tabnuue 3B. CumBon
XMUMUYECKOro coctaBa crieflyeT HernocpefcTBEHHO
3a CMMBOJIOM TuNa MOKPbLITUA, a He 3a CUMBOJIOM
npoyYHocTu. MNonHas knaccudukauus, npueefeHHas
B Tabnuue 10B. onpefenseT KOHKpeTHble TpeboBa-
HWA K XMMWYECKOMY COCTaBy AN oOnpeeneHHol
Knaccuvkaumm aNeKkTpoaos.

Ta6nuya 3B— CUMBONI XMMUYECKOrO cocTaBa Me-
Tanna wea (knaccudmkauus no npegeny NpoyYHOCTM Npu
pacTsxeHun v aHeprum ygapa 27 [x)

Xumnueckuii coctas
CumBon criasa

HomuHanbHbI ypa-
BeHb, % (N0 macce)

OCHOBHOIA nervipy-
OLLMIA anemeHT

Bes cumBona.

-1. -P1 wnm -P2 Mn 10
-1M3 Mo 0.5
Mn 15
-3M2 Mo 0.4
Mn 15
-3M3 Mo 05
-N1 0.5
-N2 NI 1.0
-N3
Mn 1.5
-3N3 Ni
-N5 25
-N7 NL 35
-N13 6.5
Ni 1.0
-N2M3 Mo 0.5
NL 0.5
NC Cu 0.4
Cr 0.5
cc Cu 0.4
NL 0.2
-NCC Cr 0.6
Cu 0.5
NL 0.6
-NCC1 Cr 0.6
Cn 0.5
NL 0.3
-NCC2 Cr 0.2
Cu 0.5
X No6oi fpyroil cornacoBaHHbIN
coctaB
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4.5 CumBOA TMNA MNOKPLITUA 3nekTposa

4.5A Knaccudukauusa no npe-
feny TekyyecTu W 3Heprun ypa-
pa 47 Ox

Tun NOKPbITUA anekTpoga
CyLLEeCTBEHHO 3aBMCUT OT cocTaBa
LnakoobpasyLwmx KOMMOHEHTOB.
CumBONbI  TUNA MOKPBLITUA  [OSKHbI
COOTBETCTBOBaTbL CUMBO/IAM, MNpuse-
OEeHHbIM B Tabnuue 4A.

Tabnuuya 4A— CumBon Ttuna no-
KpbITA (knaccudumkauma no npegeny Te-
Ky4yecTn n aHepruu yaapa 47 0x)

Cumson Tvin NOKPLITUA

A Kucnblii

LlenntonosHbii

R PyTunosslii
RR PyTnnoBblii TONCTbINA
RC PyTnno-uennonosHblii
RA PyTuno-kucnsbiii

RB PyTuno-ocHoBHol#

8 OCHOBHOIA

MpumeyaHune — OnucaHue
XapaKTepuUCTUK Kaxgoro u3 3Tux TUMos
NOKPbLITUS NPMBEEHO B NPUNOXeHUn B.

4.5B Knaccudukauymsa no npegeny npoyHoCcTu npu pac-
TAXEHUN 1 aHepruu yaapa 27 Ox

Tvn NOKPLITUS 31eKTpofa CyLW,eCcTBEHHO 3aBWUCWT OT Tuna
LLNAaKoo6pasyoLLMX KOMNOHEHTOB. TUN NOKPLITUA Takxe onpege-
nsieT noAxosLlee NosoxXeHne CBapku U poj Toka B COOTBETCTBUM
c Tabnuueit 4B.

Ta6nuua 4B- Cwumon Tuna nokpbitns (knaccudpmkayma no npe-
fieny NPOYHOCTU NpY PacTsXXeHUn n aHeprun yaapa 27 [x)

Cum- T o MonoxeHne PO Tokafl
non 1N MOKPbLITUA cBapK- 1 TOK;

03 PyTnno-ocHoBHoM Bcec> a.c. nd.c. (¥)
10 d.c. (+)
LlenntonosHblii Bce
1 a.c. nd.c. (¢)
12 a.c.und.c. (-)

PyTunosblii
13

a.c. nd.c. (¥)
14  PyTunoBbIii ¢ Xenie3Hblii NopoLIokK

15 Bce(d d.c. (#)
OcHoBHOE

16 a.c. nd.c. (+)

18 OCHOBHOI# + Xesle3Hblii NOPOLLOK a.c. nd.c. (¢)

19 MnbmeHutoBoe a.c. nd.c. (¥)

20 Okeupg xenesa a.c.nd.c. {-)

24 PyTnnoBbIii ¢ Xene3Hblii MOPOLLOK PA. PB

a.c. nd.c. (%)
27 OKcuf xenesa ¢ XenesHblii NOpoLIoK
28 OCHOBHOIA + Xene3Hblii nopowok PA. PB. PC a.c. nd.c. (+)

Mo pekomeHgaumam

40 He onpegenexo
npou3BoANTeNs
45 d.c. (¢)
OcHoBHOe Bce
48 a.c. nd.c. (+)

a>lonoxeHne onpegeneHo B ISO 6947: PA — HuxHee.
PB — ropusoHTanbHoe. — BepTWKanbHOoe  (ANA  YrA0BOrO  LWWBA).
PC — ropu3oHTanbHoe. PG — BepTukanbHoOe CBepXy BHU3.

b>lepeMeHHbI TOK — a.C.; MOCTOSHHbI TOK — d.C.
{-) — npsiMas nonspHOCTb (3NEKTPOoA OTpuuaTenbHblit); (+) — obpat-
Has MOIAPHOCTb (31EKTPOA, NOMOXNTENbHBIN).

e>onoxeHusi, 0603HaYeHHbIE Kak «Bce», MOryT BkOYaTh Wan
He BKAlOYaTb CBApKy B BePTUKaSbHOM MOSIOXKEHWN CBEPXy BHU3. DTO
[O/MKHO 6bITb yKa3aHO B JOKYMEHTaLuun NnponssoanTens.

MpumeyaHne — OnucaHne xapakTepucTuK Kaxaoro u3s
3TUX TUMOB MOKPbITUS NPUBEAEHO B NpunoxeHun C.
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4.6 CuMBOA YCNOBMWI NOCNecBapo4YHOl TepMuUyeckoin o6paboTkn meTanna wea

4.6A Knaccudukauyna no
TeKyyecTu n aHepruu ygapa 47 x

npegeny

Knaccudmkaums ocHoBaHa Ha MeXaHu-
4yecknx CBOWCTBaX MeTasnfia LWBa TOMbKO B
COCTOSIHUM MOC/ie CBapPKU, NO3TOMY HET CUMBO-
na ycnosuii nocnecBapoyvHoOli TepMUYecKoii
06paboTku.

4.6B Knaccudukauma no npegeny npoyvyHoOCTU
npu pacTaxeHun n aHeprumn ygapa 27 x

Ecnu snektpop knaccuduumMpoBaH B COCTOSHMM
nocne ceBapkv, TO K 0603HayeHui0 cnepyeT [06aBUTh
cumBON «Ax». ECnv anekTpoa knaccuuumposaH B COCTO-
SHUM MOCNECBapPOYHO Tepmuyeckoli obpaboTku, TO K
knaccudukaummn cnegyet 4o6asnTb CUMBOMA «P».

Mpy KnaccudruMpoBaHn B COCTOSHUM NOC/ecBa-
pouYHOli TepMuyeckoli o6paboTku TemnepaTypa TepMmu-
yeckoin 06paboTkm pomkHa 6bITb (620115) BC. 3a
NcKtoYeHnemM xmmmnyecknx coctaBos N5 n N7, onsa koto-
pbIXx Temnepartypa gonmxHa 6biTb (605 £15) eC. n N13.
0151 KOTOPOro Temnepartypa Ao/mkHa 6biTb (600 +15) °C.
Bpemsi BblAepXKM Npu TemnepaType MnocnecBapoyHOi
TepMuyeckoii 06paboTKM AOMKHO 6bITb 17° 2S u.

Ecnu anektpog knaccucunumposaH no o6ovm MeTto-
Aam. To K 0603HaueHuno cnegyeTt 406aBUTb CUMBON «AP».

Korga wmcnbiTyemblli obpasel, nmomelatwT B nedb,
Temnepartypa neuv gomkHa 6biTb He 6onee 300 CC. Cko-
pOCTb HarpeBa OT 3TOW TOUKM [,0 yKa3aHHO Temneparypbl
BbIAEPXKKU [O/MKHA 6bITb B AuvanasoHe ot 85 °C/y pgo
275 °C/u. Mocne 3aBeplUeHns BbiAEPXKN 06paseL, creay-
eT ox/1aAnTb B Neun Ao Temnepartypsbl Huxe 300 °C co cko-
pocTbio He 60s1ee 200 °C/u. O6pasel, MOXeT 6bITb yaaneH
u3 neum npu no6oi Temnepatype Hmxe 300 °C 1 oxnax-
[EeH Ha OTKPLITOM BO3Ayxe A0 KOMHATHOIN Temneparypsbl.

4.7 CumBO/N 3p(PeKTUBHOIO NepeHoca MeTassia 3/IekTpoja 1 poja Toka

4.7A Knaccupukauma no npegeny
TeKyyecTu n aHepruu ygapa 47 x
CvmBonbl  3heKTUBHOTO  NepeHoca

MeTasnia 3neKkTpoaa, onpefeneHHoro B cooT-
BetcTBuM ¢ ICO 2401. n pofa ToKa ykasaHbl B
Tabnuue 5A.

Ta6nuua 5A— CrMMBON HOMUHAsNBHON adhhek-
TUBHOCTU 3/1eKTpoja u poga Toka (knaccudukaums
no npepgeny TekyvyecTn u aHepruun ypapa 47 x>

Cum-  SdoheKTUBHBIN NepeHoc MeTanna Pog,
BO/ anekTpoda u % Toka*'él

1

2 [o 105 akTom.

3

Ce. 105 po 125 ekntou.

4 a.c. nd.c.

5 d.c.

6 Ce. 125 go 160 ekntou.

7 Ce. 160

B

“'YT06blI NPOAEMOHCTPMPOBaTL BO3MOXHOCTb
CBapKM Ha a.C.. UCMbITaHWA cnefyeT BbINOMHATL
npu HanpsHXeHUn X0N0CTOro xoaa He 6onee 65 B.

b>lepeMeHHbIi NOCTOSIHHbIN
Tok —d.c.

TOK— a.c.;

4.7B Knaccuukaumna no npegeny npoyHoOCTu
npu pacTaxeHun n aHeprumn ygapa 27 Ax

HeT cneuunanbHoro cumeona apeKTMBHOIO nepe-
Hoca MeTasifia 3/1ekTpoja u pofa Toka. Pof Toka BK/It0-
YeH B CUMBON TunNa nNOKpbITMA (CcMm. Tabnuuy 4B).
Odh(heKTUBHbI NepeHoC meTanna anekTpofa He ykasbl-
BaeTcs.



FOCT P NCO 2560—2009

4.8 CuMBON NONOXEHUSA CBAPKU

4.8A Knaccudpmkauma no npegeny Teky-
4yecTu v aHeprun ypapa 47 Ox

CVMBONbI NOMOXEHNA CBapku, NpPU KOTOPbIX
3/1eKTPOA,  UCMbITbIBAETCA B  COOTBETCTBUM  C
MCO 15792-3, yka3aHbl B Tabnuue 6A. TpeboBaHus
K ucnbitTaHusam (cm. pasgen 7).

Tab6nuya 6A— CuMBON NOMOXEHNS CBapKM (knaccu-
dhukauma no npegeny Tekyvyectu uaHeprumn yagapa 47 Ox)

[NonoxeHne cBapky B COOTBETCTBUN

Cumson ¢ VICO 6947
1 PA. PB. PC. PD.PE, PF. PG
2 PA. PB. PC. PD. PE.PF
3 PA. PB
4 PA
5 PA. PB. PG

4.8B Knaccudmkauuna no npegeny npou-
HOCTUN MPU pacTaXeHnuu n aHeprun ygapa 27 Ox

HeT cneuwanbHOro cuvMBONA MOMOXEHUSA
cBapku. TpeboBaHNA N0 NOJIOXEHNIO CBAPKN cneay-
0T U3 CUMBOMA TUNa NOKPbITUSA (CM. Tabnuuy 4B).

4.9 CumBON copepxaHus Augdy3noHHOTo BOAOPOa B HaMN/aB/IEHHOM MeTasse

B tabnuue 7 npuBeAeHbl CUMBO/IbI coAepXaHns Andy3noHHOro BOAOPOA B HAN/1aB/IeHHOM MeTanse
npu UCNosib30BaHUMN anekTpoga guameTpom 4,0 MMm. onpefesieHHoro MeToAom, onmcaHHeiM B ICO 3690.

VMicnonb3yeMmblil TOK gomkeH 6biTb 0T 70 % A0 90 % MakcMMasibHOW BEMIMYUHBLI, PEKOMEHAYEMOW Npous-
BOAUTENIEM. DNEKTPOAbI, PEKOMEHAYEMbIE A/1 UCNO/Ib30BAHUA Ha NepemMeHHOM 1 NOCTOAHHOM ToKax, A0J1-
XHbI 6bITb UCMbITAHbI Ha NEPEMEHHOM TOKe. D/IeKTPOoAbl, PeKOMEeHyeMble A1 UCMOJIb30BaHNA TOSIbKO Ha
MOCTOAHHOM TOKO, A0J/IKHbI ObITb UCMbITAHbI HA MOCTOAHHOM TOKe 06paTHOW NOMSAPHOCTW.

MpounssoanTens AO/MKEH NpefocTaBUTb WMHOPMALMIO O PEKOMEHAYEMOM pofe Toka W YCNoBUAX
MOBTOPHOW CYLUKN A5 AOCTUMXKEHUS 4ONYCTUMOrO YPOBHA cogepxaHnsa anddy3noHHOro sogopoaa.

Ta6nuua 7— CuMBOA cofepxaHnsi Audpy3MoHHOro BOAOPOAA B HaniaB/ieHHOM MeTasnne

CumBon
H5
HIO
H15

CogepxaHvie Bogopoaa, wn/lOO T HanaB/ieHHo MeTanna, He Gonee

5
10
15

MpumeyaHne — JonofHNTeNbHast MHhopMaLMs O AUddY3MOHHOM BOAOPOAE NpUBeAeHa B NpuUaoxeHun D.

5 MexaHn4yeckmne ncnbitaHnsa

5A Knaccudmkauma no npepgeny tekydyec-
TN N aHeprun ygapa 47 Ox

VcnblTaHna Ha pacTsxeHue n ygap, a takxe
nobbie He06X0AMMblE MOBTOPHbIE UCMbITAHUS A0
XHbI ObITb BbINO/IHEHbI B COCTOSIHUM MOC/Ee CBapKMK,
ucnonb3ys obpasey 13 MeTanna wea Tuna 1.3 B
cootBeTcTBUU ¢ ICO 15792-1, npu ycrnosuax ceap-
Ky, NnpuBefeHHbIX B 5.1 1 5.2 HacTosALwero ctaHgap-
Ta.

5B Knaccudmkauma no npegesny npoyHoc-
TN NPU pacTaAXeHUuu n aHeprum ypapa 27 Ax

McnbiTaHna Ha pacTshkeHue u ygap, a Takke
no6ble He06Xo4MMble NOBTOPHbIE UCTbITAHWS LOIXK-
Hbl 6bITb BbINOJIHEHbI B COCTOSIHWM MNOC/E CBapku
u/vnn nocnecBapoYHOl TepMU4YecKoli 06paboTky,
nucrnonb3ys obpasey u3 metanna wea tmna 1.3 B
cooTBeTCcTBUM € MICO 15792-1. npu ycnoBmusix ceap-
Kn. npuBeAeHHbIX B 5.1 1 5.2 HacTosALLero ctaHgapTa.

Ecnn npegnucaHa obpaboTka ANs yaaneHus
OUAPAY3MOHHOTO BOAOPOAA, MexaHW4Yyeckme MChbl-
TaHuA cnepyeT NpovM3BOAWTbL B COOTBETCTBMU C
MNCO 15792-1.
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5.1 TemnepaTtypa npeABapuTeNbHOIO NOAOrpeBa v TemMnepaTypa Mexay npoxogamu

TemnepaTypa npegBapuTenbHOTO MOAOIPEBA METanna v TemnepaTtypa Mexzy npoxofaMu LOJSIKHbI

O6blITb  M3MEpeHbl C
(cm. NCO 13916).

5.1A Knaccudcukauua no npegeny Teky-
yecTun 1 aHepruu ygapa 47 Ox

MpefBapuTenbHbI NOAOTPEB He TpebyeTtcs,
CBapKy MOXHO HauyMHaTb NPV KOMHaTHOI Temnepa-
Type. Temnepatypa Mexay npoxojgamu AoSDKHa
HaxoauTbcAa B gnanasoHe ot 90 °C go 175 °C. Ec/wm
nocne kakoro nM6o nmpoxoga TemnepaTtypa mexgy
npoxofamu npesbllleHa, TO UCMbITyeMblli obpasel,
[O/MKEH ObITb OX/TAX/AEH Ha BO3JyXe [0 Temnepary-
pbl HMXe yKa3aHHOro BEPXHEro npegena.

[nsa Toro, 4yTo6bl O4HOBPEMEHHO AOCTNYb Tpe-
OGyemble CBOCTBa NpPW pacTsXeHun u ygape, BO3-
MOXHO noTpebyeTcs noggepxusarb Temnepatypy
Mexay npoxogamu B 60n1€eB y3KOM AnanasoHe.

NPUMEHEHVEM TepMoKapaHjaluei,

KOHTaKTHbIX TEPMOMETPOB WM Tepmonap

5.1B Knaccudpukauma no npegeny npou-
HOCTU NPWN pacTsXeHun u aHepruun ygapa 27 Ax

TemnepaTypa npeAsapuTesibHOro rnojorpesa
1 Mexay npoxogamu 418 3N1eKTpoA0B, He NMEIoLL X
CYMBOJ/1A XMMWYECKOro cocTaBa WM C CUMBOJIOM
«-1» (cm. Ta6bnuubl 3B un 8B), [O/MKHO O6bITb OT
100 ®Cpao 150 °C. TemnepaTtypa npefsaputenibHoro
nogorpesa v mMexay npoxogamu Ans BCeX APYrux
XMUMUYECKUX COCTaBOB fo0/1xHa 6biTb 0T 90 BC A0
110 °C.

Ta6nuya 8B — Tpe6GoBaHUA K MEXAHUYECKMM MCMbITAHUSAM (Knaccudukaumsa no npegeny NPOYHOCTY NpU pacTsxe-

HUKN 1 aHepruu ygapa 27 [x)

Mpepnen npoyHocT npu

Knaccutukauus pacTsxeHun*1 MMa MMa

E4303
E4310
E4311
E4312
E4313
E4316
E4318

430

E4319
E4320
E4324
E4327
E4340
E4903 490
E4910
OT 490 go 650 akntou.
E4911
E4912
E4913
E4914
E4915 400
E4916 490
E4916-1
E4918
E4918-1
E4919

Mpepen Tekyyectn

TemnepaTypa uUcnbiTaHNs o6pasLa
¢ V-06pasHbIM Hagpe3om no
meToay LWapnunOL *C

OTHOCUTENbHOE
yAnvHeHne*1Ay %

0
20

-30
ID

-80
20

-20
16

-30

#
20

-30
16 -

-30
on -45

-30

-45

-20
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Mpogomkernne Tabnuubl 8B

Knaccudukaums

10

E4924
E4924-1
E4927
E4928
E4948
E5716
E5728
E4910-P1
E5510-P1
E5518-P2
E5545-P2
E4910-1 M3
E4911-1M3
E4915-1 M3
E4916-1M3
E4918-1 M3
E4919-1 M3
E4920-1 M3
E4927-1 M3
E5518-3M2
E5516-3M3
E5S18-3M3
E4916-N1
E4928-N1
E5516-N1
E5528-N1
E4916-N2
E4918-N2
E5516-N2
E5518-N2
E4916-N3
E5516-N3
E5516-3N3
E5518-N3
E4915-N5
E4916-N5
E4918-N5
E4928-N5
E5516-N5
E5518-N5

Mpepgen npoyHocTM Npu

pacTaxeHun

490

570

490

550

490

550

490

550

490
490

550

490

550

490

550

MMa

Mpenen TekyyecTv m
MMa

400

490

420

460

420

400

460

390

460

390
390

OT1470 go 550
BK/IHOY.

390

460

390

460

OTHocuTeNbHOe
yanvHexnne*1 4. %

16

20

16

20

17

20

17

20

17

20

20

17

20

17

TemnepaTypa vcnbiTaHus obpasua
¢ V-06pasHbiM Haape3oM no
metoay Lapnn*l. 'C

-20
-30
-20

-30

-20

-30

-50

-40

-50

-40

-50

-75

-60



OkoHYaHue Tabnmubl 8B

Knaccudmkauyma

E4915-N7
E4916-N7
E4918-N7
E5516-N7
E5518-N7
E5516-N13
E5518-N2M3
E4903-NC
E4916-NC
E4928-NC
E5716-NC
E5728-NC
E4903-CC
E4916-CC
E4928-CC
E5716-CC
E5728-CC
E4903-NCC
E4916-NCC
E4928-NCC
E5716-NCC
E5728-NCC
E4903-NCC1
E4916-NCC1
E4928-NCC1
E5516-NCC1
E5518-NCC1
E5716-NCC1
E5728-NCC1
E4916-NCC2
E4918-NCC2
E49XX-G
E55XX-G

E57XX-G

Mpegen Npo4YHOCTU Npu
pacTtaxeHun*1 MMa

490

550

490

570

490

570

490

570

490

550

570

490

550

570

Mpepen TekyyecTu *\
MMa

390

460

390

490

390

490

390

490

390

460

490

420

400
460
490

OTHOCUTE NbHOE
YOMHEHNE " . Ab. %

20

17

20

16

20

16

20

16

20

17

16

20

17
16

a>EAVHUYHbIE 3HAUYeHUs SIBASIOTCS MUHUMAsIbHO JOMYCTUMbIMU.
b>3HaK « - » 0603HAYAET, UTO NoKa3aTe/b He PeraMmeHTUPOBaH.

FOCT P NCO 2560—2009

TemnepaTypa uUcnbiTaHa obpasua
¢ V-06pasHbIM Hagpe3om no
meTtoay Lapnm®], *C

-100

-75

-100
-40

-20

-20

11
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5.2 TocneposaTeflbHOCTb BbINOJIHEHNA npoxonos

MocnepoBaTelbHOCTb BbINO/IHEHNSA NPOXOA0B A0/HKHA COOTBETCTBOBATL YKasaHHOW B Tabnuue 9.

HanpaBneHve cBapky MpuW BbIMO/IHEHUM MPOXOAA He AO0/HKHO M3MEHATbCA. Kaxablli Npoxofs AOMKeH
ObITb BbINO/IHEH MPU TOKe, cocTaBnsawwem oT 70 % Ao 90 % makcMMasnbHOro 3Ha4YeHus, pekoMeH40BaHHOro
npoussoguTesieM. HesaBMcMMO OT TuMNa MOKPLITUSA CBapKa [0/1KHa OCYLEeCTBAATLCA Ha NMepemMeHHOM TOKe,
eCc/In NPUMEHUM U NEPEMEHHbI U NOCTOAHHBIA TOK. U Ha NMOCTOSAHHOM TOKe PEeKOMeHJYeMOol MosAPHOCTH,
ecnun TpebyeTcs NOCTOSAHHbIN TOK.

Ta6nuue 9— MNocneaoBaTenbHOCTb BbINOHEHUS MPOXOL0B

MHOrocnoviHblii LWoB

[AvnameTp anektpoga“,, Mm
Homep cnost KonuyecTBo Npoxo/0B Ha cnoii KonuyecTtBo cnoes

4.0 OT NepBoro 40 NocieAHero 2b) 7—9

a| Ansi AMameTpoB, OT/INYHBIX OT 4.0 MM, NOC/ef0BaTeNIbHOCTb BbINOSIHEHUS MPOXOA0B LO/MKHA 6bITh OnNpesene-
Ha U3rOTOBUTESIEM.
H [iBa BEpPXHNUX CM1051 MOTYT BbITb BbINOHEHbI TPEMsl NPOXO4AMN KaXAbINA.

6 Xummyecknin aHanus

XvMunyecknii aHanm3 MoXeT ObITb MPOBeAEH Ha /Il060M cooTBETCTBYIOLWEM obpasue. OgHako B cnop-
HbIX CyYasx cnegyeTt UCMNONb30BaTh 06pasLbl, U3roTOB/IEHHbIE B COOTBETCTBUM € MICO 6847. MoxeT 6biTb
MCMNo/b30BaH 10601 aHaIMTUYECKUA MeTOA, HO B CMOPHBIX C/IyYasx cneayeT NCMo/b30BaTh 06LENpUHATbIE
ony6/nMKOBaHHbIe METOAbI.

6A Knaccucukaumsa no npepeny tekyvec- 6B Knaccudukaums no npegeny npoyHoc-
™ 1 3Hepruun ypapa 47 Ox TU NPU pacTAXEeHUN 1 aHepruun yaapa 27 Ox

Pe3ynbTartbl XMMUYECKOTO aHanmsa [OJDKHbI Pe3ynbTatbl XMMUYECKOro aHanmsa OOJIKHbI
YyAOBNeTBOPATb TpeboBaHWAM, MpPUBEAEHHbIM B YyAOBNEeTBOPATb TpeboBaHMAM, NPUBEAEHHbIM B
Tabnuue 3A. Tabnuue 10B.

Tab6bnuya 10B — TpeboBaHNA K XMMUYECKOMY COCTaBy MeTasna wsa (knaccudukauua no npepeny npovyHocTn npu
pacTsKeHun n aHeprun ygapa 27 [x)4*
CojepxaHne 3N1eMeHTOB NPUBEAEHO B NpOLieHTax No macce

Knaccudhvkauyus ¢ Mn Si P S Ni Cr Mo \ Cn Al

E4303

E4310

E4311

0.20 1.20 1.00

E4312

E4313

E4316 0.30 0.20 0.30 0.08
E4318 0.03 0.60 0.40 0.025 0.015 - —
E4319

E4320

E4324

0.20 1.20 1.00

E4327
E4340 — — — - — — —
E4903 0.15 1.25 0.90 0.30 0.20 0.30 0.08

12



MpopomkerHne Tabnuybl MB

Knaccudmkaums

E4910
E4911
E4912
E4913
E4914
E4915
E4916
E4916-1
E4918
E4918-1
E4919
E4924
E4924-1
E4927
E4928
E4948
E5716
E5728
E4910-P1
E5510-P1
E5518-P2
E5545-P2
E4910-1M3
E4911-1M3
E4915-1M3
E4916-1M3
E4918-1M3
E4919-1M3
E4920-1M3
E4927-1M3
E5518-3M2
E5516-3M3
ES518-3M3
E4916-N1
E4928-N1
E5516-N1
E5528-N1
E4916-N2
E4918-N2
E5516-N2
E5518-N2
E4916-N3
ES516-N3
E5516-3N3
E5518-N3
E4915-N5

Cc

0,15

0.12

0.20

0.12

0.08

0.12

0.05

1.25

1,20

1,20

0.90—1.70

0.60

0.90

0.60
1.00
1.00—1.75

1.00—1.80

0.60—1.60

0.40—1.40

0.40-1.25

1.25
1.60

1.25

Si

0.90

1.00

0.90

0,75

0.90

0.75

0.90

0.60

0.80

0.40

0.60

0.80

0.40

0.90

0.50

0.60

0.80
0.50

FOCT P NCO 2560—2009

CopfepxaHue 3/ieMeHTOB NPUBELEHO B NPOLEHTax no macce

P S

0.035 0.035

0.035 0.035

0.030 0.030

Ni

1.00

0,30—1,00

0.80—1.10

1.10—2.00

2.00—2.75

Cr

0.20

0.30

0.15

Mo

0.50

0.40—0.65

0,25—0.45

0.40-0.65

0.35

\% Cun

0.10

Al

13
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OKoHuaHue Tabnuybl 10B

Knaccudpmkaups  C Mn Si P

E4916-N5

0.05 1.25 0.50 0.030

E4918-N5
E4928-N5
E5S16-N5
E5518-N5
E4915-N7

0.80
0.60
0.80

0.025

0.12

E4916-N7
E4918-N7
E5516-N7
E5518-N7
E5516-N13

0.05 1.25 0.030

0.06 1.00 0.025

0.80—
1.25

E5518-N2M3 0.020

E4903-NC
E4916-NC
E4928-NC
E5716-NC
E5728-NC
E4903-CC
E4916-CC
E4928-CC
E5716-CC
E5728-CC

0.12

0.30—
1.40

E4903-NCC
E4916-NCC
E4928-NCC
E5716-NCC
E5728-NCC
E4903-NCC1
E4916-NCC1
E4928-NCC1
E5516-NCC1
E5518-NCC1
E5716-NCC1
E5728-NCC1
E4916-NCC2
E4918-NCC2
E49XX-G
E55XX-G — — — —

0.030

0.35—
0.80

0.80
0.50—

1.30 0.35—

0.80
0.80

0.40—
0.70

0.40—

0.70 0.025

E57XX-G

CofepxaHue 3/IEMEHTOB NPMBEAEHO B MPOLEHTAX Mo mMacce

S Ni

0.030

2,00—

0.02 275

0.030
3,00-
3.75

6.00—
7.00

0.80—
1.10

0.020

0.25—
0.70

0.030

0.05—
0.45

0.40—
0,80

0.20-

0.025 0.40

Cr

0.10

0.30

0.30—
0.70

0.45-
0.70

0.15—
0.30

& EAVHNYHbIE 3HAYeHNA COOTBETCTBYIOT MakCMMaslbHbIM 3HAUYEHUAM.
b>3HakK o603HavaeT, YTO nokasartesib He periaMeHTUPOBaH.

14

Mo \ Cu

0.40—
0.65

0.02

0.20—
0.60

0.30—
0.70

0.30-
0.75

0.30-

0.08 0.60



7 WcnbiTaHne yrnoBOro CBapHoOro wsea

FOCT P NCO 2560—2009

O6paseL, 4151 UCTIbITAHWS YINI0BOFO CBApPHOTO LUBA [0/IKEH COOTBETCTBOBATb 06pasLly, NpuBeAeHHOMY

Ha pucyHke 1 MCO 15792-3.

7A Knaccudukaumna no npegeny tekyyec-
"W 1 3Hepruu yaapa 47 Ox

Matepuan nnacTuHbl foMmKeH 6bITb BblGpaH
13 psga matepuasios, [/ KOTOPbIX 3/1€KTPo4
pekomeHgoBaH npoussoauTesieM. [loBEepPXHOCTb
[O/MKHA ObITb OUMLLEHA OT OKasIMHbI, PXaBYuHbI 1
Apyrux 3arpsisHeHuid. TonwmHa nnactuHbl t gon-
XHa 6bITb 0T 10 A0 12 MM, WnpKHaA b fomkHa 6bITb
He MeHee 75 MM, ANvHa / 4o/KHA ObITb HE MeHee
300 mm. [dnameTpbl 3/1€KTpofa ANA UCMbITAHUA
KaXx[oro tmna nokpbITUSA, NMOSIOXEHUS CBAPKW Npu
ucnbiTaHUM 1 Tpebyemble pesynbTaTbl UCbITaHWi
npviBefeHsl B Tabnuue 11A.

7B Knaccudukauyms no npegeny npou-
HOCTUW Npu pacTsXeHun n aHeprum ygapa 27 [x

Matepuan nnacTuHbl AOKEH ObITb U3 Herne-
rMPOBaHHOI CTann C COoAepXaHuem yrnepoga He
6onee 0,30 /100 r. CBapvBaemble NOBEPXHOCTM
OO/DKHBI OblTb OYMlLEeHbl. TonWMHA MNAacTUHbI t
[o/mkHa 6bITb 0T 10 go 12 mm cornacHo Tabnu-
ue 11B. WupuHa b. gnivHa /, NONOXEHUA CBapku
npu NCNbITAHUW KaXXA0ro TUna NoKpbITUA 1 Tpebye-
Mble pe3ynbTaTbl UCMbITAHUA NPUBEAEHbI B Tabun-
uax 11B u 12B.

Ta6nuua 11A — Tpe6oBaHUs K UCMbITAHUIO YIMIOBbIX CBAPHbLIX WBOBA) (kKnaccudukauus no npegesny Tekyyectu u

aHeprun ygapa 47 [x)

Cumson

Pasmepbl a munnmmeTtpax

NoJIOXEHUSA MonoxeHve namer Teoperneckan PasHocTb
Tvn NoKPbITUA A p*' TOMWMHA Bbinyknoctb
cBapku Ans cBapKu anekTpoaa LNIOBOTO LLBA KaTeToB
Knaccudpmkaun y
c 4.5 MUH. 1.5 makc. 2.5 makc.
1wnm 2 RXb> 5.0 MUH. 2.0 makc. 3.0 makc.
B To xe To xe To xe
6.0
3 A PB 5.0 MUH. 2.0 makc. 3.0 makc
RR
R
5 8 4.5 MUH. 1.5 makc. 2.5 makc.
5.0
C 4.5 makc.
1vnn 2 RXb| PF To xe - 2.0 makc.
B 5.5 makc.
C 4.0 4.5 makc. 1.5 makc. 2.5 makc.
1vnm 2 RXb| PD To xe To xe To xe
B 5.5 makc. 2.0 makc. 3.0 makc.
5 B PG 5.0 MUH. - 1.5 makc.c>

a) B Tex cnydasx, korga HambonblWwmii AuamMeTp, HE06XOANMBIN /151 BbINOJIHEHUS CBAPKN, MEHbLUE YKa3aHHOoro,
1Cnonb3yitTe HaMboNbLWKNI AUaMeTp W U3MeHWTe NPONOpLMOHaNbHO KpUTEepUU. B NPOTUBHOM Cnydae 3/1eKTpofbl ¢
HeykazaHHbIMW B Tab/nLe AuamMmeTpamMn UCTbITAHWIO He Moa/iexar.

b>RX BknoyaeT R. RC. RA n RB.
ct MakcumanbHas BOTHYTOCTb.
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Ta6nuua 11B — Tpe6GoBaHUA K UCMbITAHWIO YINIOBbIX CBAPHbIX LWBOB (kKnaccuukauua no npegeny NPOYHOCTU npu

pacTskeHUn 1 aHepruu yaapa 27 [x)
Pasmepbl B MUNMUMETpax

MuHumansHan Pasmep kaTeTa
Tun AvameTp MonoxeHne MuHumanbHas
Poj Toka ¥ NONAPHOCTL N WUpUHa NNacTUHbI YyrnoBoro cBapHoro
noKpbITUS anekTpoja"* cBapkn b ANWHa nnacTuHsl / wea
10.0 makc.
03 ac.und.c. (+)
8.0 MUH.
10 Ac. <#) 50 8.0 maKe.
11 a.c.n d.c. (¢) 6.0 6.5 MuH.
12 a.c.und.c. (-) 10.0 makc
8.0 MuH.
13 PF. PD 300
a.c., d.c. (-) md.c. (+)
14 PB 400
15 d.c. (+) 4.0 8,0 makc.
16 6.0 8.0 MUH.
18 a.c.und.c. (¢) 75
10,0 .
19 5.0 ,0 Mmakc
6.0 8.0 MuH.
20 a.c.u d.c.(-) 400
24 a.c.und.c. (-)md.c. (+)
6.0 PB 8.0 MUH.
27 a.c.und.c. (-) 400 unn 650b>
28 a.c.ud.c. (+)
40 _o| — — _ .
45 d.c. <) PE.PG 300
4.0 8.0 makc.
5.0 PD. PG 300 6.5 MUH
48 a.c.und.c. (+ ) .
™) PB. PG 300 unmu 400d|

al B Tex cnyyasix, korga Hanbonbwuii gnameTp, He06X04UMbIA ANA BbINOSIHEHUS CBAPKW, MEHbLUE yKa3aHHOro,
ncnonb3yiite HanbonblWNii AuamMeTp U U3MEHUTE NPOMNOpUMOHaNIbHO KpUTepun. B NpoOTMBHOM cnyvae 31eKTpofbl C
HeykasaHHbIMM B Tabnvue gnameTpamu UCMbITAHUIO He NoAanexar.

H Mpwn gnuHe anektpoga 450 MM 3HaYeHne /40MXHO 6bITb He MeHee 400 MM; Npu AnvHe anektpoga 700 Mbl 3Ha-
yeHue /[0NXHO 6biTb HE MeHee 650 MMm.

¢) 3HaK «-0 0603HavYaeT, YTO NokasaTe b He perfnaMeHTUpoBaH. TpeboBaHMsA AO/MKHbI BbITb COrNacoBaHbl Mexay
nokynatenem 1 nocTaBLNKOM.

d| Npu annHe anektpoga 350 MM 3HaYeHne /fOMKHO 6biTb He MeHee 300 MM; Npu AnIMHe anekTpoga 450 MM unm
460 MM 3HauyeHne / [oMKHO 6bITb He MeHee 400 MMm.

Tab6bnuya 12B — [lonycTumas pasHOCTb KaTeTOB U AOMYCTMMas MakCcMMasibHas BbiMyK0CTb
Pa3mepbl B MunanmeTtpax

N3MepeHHbIl KaTeT YrnoBOro CBapHoOro Wea MakcumanbHas pasHOCTb KaTeToB MakcumanbHas BbINyKNoCcTh

He 6onee 4.0 1.0
4.5 1.5

2.0
5.0 unn 5.5 2.0
6.0 unu 6.5 2.5
7.0: 7.5 unn 8.0 3.0

8.5 3.5 2.5
He meHee 9.0 4.0
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8 TpeboBaHUA K OKPYINEHNIO BENTUYNH

|-|pI/I onpeaeneHnn cooTBeTcTBmA TpeﬁoBaHI/IﬂM HacTosdAlero ctaHgapTa peasibHble Be/IMYUHbI, NONY-
YeHHble NPV UCNbITaHUW, A0/HKHbI NOABEPraTbCSA OKPYTr/IeHNI0 B COOTBETCTBUM C NPaBUIamMu, U3N0XeHHbLIMU B
MCO 80000-1 (B-3, npaBuno A).

Ecnun n3amepeHHble BEMYMHBI NOMyYeHbl Ha 060pyA0BaHNN, KANM6POBAHHOM B e AUHMLAX, OT/IYHbIX OT
eAMHUL, HacToALWEro cTaHaapTa, TO U3MEPEHHbIE BESIMYMHBI Nepes UX OKpYrieHNeM A0XHbI 6bITb nepeBe-
AeHbl B e4MHNLblI HAacTosALero ctaHaapTa. Ecnu cpeaHAn apmcbmequeCKaﬂ BeNn4vnHa ao/HKHa cpaBHMBaTbCA
C Tpe6oBaHUSIMW HaCTOSALLEro cTaHgapTa, TO OKPYr/ieHne LOJIKHO 6blTh BbINOJIHEHO TOJ/ILKO NOC/e pacyeTta
3TOI cpeaHelt apumeTnyeckol BeIMUNHBI.

Ecnn kakoii-nn6o u3 npuBefeHHbIX B pasfene 2 cTaHAapToB Ha MeTOoAbl WCMbITAHUS, COAEepPXUT
WHCTPYKLMWU MO OKPYr/IeHWt0, NpoTuBOopevaline TpeboBaHWAM HACcTOsAWEro ctaHaapTa, TO AOKHbI 6biTh
BbINO/IHEHbI TpGGOBaHVIH MO OKPYrnieHn B COOTBETCTBUU CO CTaHAAPTOM Ha MeToAbl UCMbITaAHUA. Pe3yana-
Tbl OKPYI/NIEHUS [OMKHbI YA0B/ETBOPATL TPE6GOBAHNAM COOTBETCTBYIOWEN TabnnLbl.

9 ToOBTOpPHbLIE UCMbITAHUA

Ecnn npoBegeHHOe ncnblTaHMe He noaTeBepansIo cooTeeTcTBue TpGﬁOBaHI/IFIM, YKa3aHHbIM B HacToA-
Lem ctaHgapTe, TO ero cnegyeTt NOBTOPUTL ABaXAbl. Pe3ynbTartbl 060MX NOBTOPHbIX UCAbITAHWUIA AOMKHbI
YyA0BNEeTBOPATbL He06XoAMMbIM TpeboBaHuAM. ObpasLbl A1 NOBTOPHbLIX UCMbLITAHWUA MOTYT OblTb B3ATbI U3
NepBMYHOro COeAVHEHNS UM U3 HOBOTO CBAPHOTO COeMHeHNs. INa XMMUYeCcKoro aHannsa noBTOPHOE UCNbI-
TaHve Heo6Xo4MMO MWL ANS TeX OTAE/bHbIX 3/IEMEHTOB, KOTOpble He 0TBeYalnT TpeboBaHUAM UCNbITAHWUIA.
Ecnun pesynbTaThl 04HOr0 UM 060MX NOBTOPHbIX UCMbITAHWIA HE OTBEYAT TPeO6O0BaHUSAM HACTOSILLEr0 CTaH-
AapTa, TO UCMbITyeMbli MaTepuan cnegyet paccMaTprBaTh Kak He yA0BNeTBOpsALWniA TpeboBaHsAM 3ToM
Knaccudunkauumn.

B cnyuae, ecnv npu NogrotoBke Wan nocne 3aBepLieHuns No60ro UcnbITaHWA TOYHO YCTaHOB/IEHO, UYTO
npegnucaHHble WA COOTBETCTBYIOLME METOAMKN HapylleHbl NMpyU NOArOTOBKE CBAPHOrO COEAVHEHUS WNu
o6pasua(oB) K UCMbITAHUIO, UIW NPY NPOBEAEHNMN UCTbITAHWUS, TO Takoe UCMblTaHWe cneayeT cumTatb Heaell-
CTBUTE/NbHbLIM. HE3aBUCKMO OT TOr0, YTO 3TO UCMbITaHNE (haKTUYECKN BbIMOSIHEHO, & ero pe3ynbTaTbl OTBeYa-
T WK He oTBeyarT TpQﬁOBaHI/IFIM HacToAlwero craHgapTa. Takoe wucnbiTaHne cnegyeTt noBTOPUTL C
cobnogeHnem TpeboBaHWii NpeanucaHHbIX MeToauK. B aTom cnyyae He TpebyeTcs yABOEHUSI KO/MyecTBa
06pa3LoB 415 UCTbITAHUS.

10 TexHwu4yeckme yc/ioBUA Ha NMOCTaBKY

TexHuyeckne yCroBUS Ha MNOCTaBKY [AO/XHbI OTBeyaTb TpeboBaHuAM cTaHfaptoB MCO 544 un
NCO 14344.

11 MNpumepbl 0603HavYeHnA

11A Knaccudpukauums no npegeny Tekyyec-
™ 1 3Hepruun ypaapa 47 [x

11B Knaccudukaumsa no npepgeny npou-
HOCTU MPKW pacTsXXeHnn n aHeprumn yaapa 27 x

O603Ha4YeHNe NOKPbLITOrO 3/1eKTpofa BKIOYa-
eT HOMep HacTosuero craHgapTa, 6ykBy «A» u
JO/MKHO cnepoBaTth MpUHUMNY, NpUBeeHHOMY B
npumepe 1A.

O603Ha4YeHne NOKPbLITOro 3NIeKTpoAa BKIOYa-
eT HOMep HacToslero craHgapTa, 6ykBy «B» wu
[O/MKHO crefoBatb NPUHLUMY, MPUBEAEHHOMY B
npumepe 1B.

Mpumep 1A
MeTann wBa. HannaBAeHHbI NOKPbIT b

Mpumep 1B
MeTann wBa, HannaB/ieHHbI MNOKPbITbIM

31eKTpPoAOM ANA py4YyHoiW ayrosoit ceapku (E), nme-
eT MUHUMasbHbI Npeagen TekyyecTun 460 MMa (46) n
MWHUManbHOEe cpefHee 3HayeHue IHeprum ypga-
pa 47 x npn TemnepaType MuHyc 20 “C (3), xumu-
yeckuit cocTas 1,1 r/100 r Ma wu 0,7 r/100 r N1 (INI).
Mokpbl THe aneKkTpoja — OCHOBHOEe (B). 3NeKTpoa

3N1eKTpofOM ANS pyyHOi fyrosoili ceapku (E), nme-
eT MUHMMAanbHbIA Npejen NPOYHOCT MW NpPU pacTa-
XeHun 550 MMa (55) u oTBevyaeT TpeboBaHU MNo
aHeprun ypapa B 47 [ npu TemnepaType
MuHyc 40 *C (U) B cOCTOSHUM Noc/ne cBapku. Hep-
rma ypapa npesbliwaeT 27 [ npu TemnepaType
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MOXeT O6blTb MWCNONb30BAH Ha MNEPEMEHHOM U
NOCTOAHHOM Tokas C 3p(PeKTNBHbBIM NEepeHOCOM
MeTanna anekrTpoga 140 % (5) npu cBapke CTbIKO-
BblX W YrN0BbIX LBOB B HWXHEM nonoxeHuun (3).
CopepxaHue anddy3noHHOro BogopoAa B Hannas-
NeHHOM MeTanne onpefenseTcs cornacHo
MNCO 3690 1 He npeBbiwaeT 5mn/100 r HanaBneHHO-
ro meTanna (H5).

O603HayYeHMe Takoro afnekTpoja:
FOCT P UCO 2S60-A-E 46 3 INI B 53 HS.
O6s3aTenbHasa 4yacThb:

FOCT P NCO 2560—A—E 46 3 1INI B.
roe TOCT P NCO 2560-A — HOMep HacToOsAlWero
cTaHfjapTa (knaccudukayns no npegeny Tekyuyec-
TW 1 3Hepruu ypapa 47 4x);

E — nokpblIThi/i anekTpog ANSA py4yHoli Ayro-
BOW cBapku (cm. 4.1);

46 — npepfen TeKyyecTW U OTHOCUTENbHOe
yanuHeHune (cMm. Tabnuyy 1A);

3—cBolicTBa npu ygape (cM. Tabnuuy 2A);

INI— xumunyecknin cocTas MeTanna Lwsa
(cm. Tabnuyy 3A);

B — Twun nokpbl TuA anekTpoga (cm. 4A);

5 — adhhekTUBHbLIE NepeHOC MeTanna anek-
Tpoaa upog Toka (cM. Tabnuuy 5A);

3 — nonoxeHune ceapku (cM. Tabnuuyy 6A);

H5 — copepxaHune guddysmoHHoro sogopoaa
(cm. Tabnuuy 7).

18

MUHYc 40 *C B COCTOSAHUM nocne cBapku (A). Xumm-
yeckunih cocTas: 1.1 r/100 r Mn 1 1 r/100 r N1 (-N2).
MokpblTe 3neKkTpoja — OCHOBHOE C JXXe/le3HbIM
nopowKom. 3N1eKTpoa MoxXeT 6blTb MCNONb30BaH
Ha nepeMeHHOM TOKe ¥ MOCTOSHHOM TOKe obpaT-
HO MONAPHOCT U BO BCEX MOMIOXEHUAX, 3a UCKNtOYe-
HMeM BepTMuWKanbHOro ceepxy BHKU3 (18). Copep-
XaHne A Py3noOHHOro BOAOPOJa B HAMNNaB/IEHHOM
mMeTanne onpegenseTrca cornacHo NCO 3690 n He
npesbiwaeT 5 mMn/100 r HannaBneHHOro mMeTan-
na (H5).

O603HayeHVe Takoro afnekTpoja:
FOCT P NCO 2560 B-E5518-N2 A U HS.
O6a3aTeNbHas 4yacThb:

FOCT P NCO 2560-B — E5518-N2 A,
roe TOCT P UCO 2560-B — Homep HacToOAwWero
cTaHfjapTa (knaccudukauma no npegeny nNpoyHoc-
TU NpU pacTsXEeHUN n aHeprum ygapa 27 4x);

E — nokpbIThlii 3nekTpoA ANA PYyYHOR Agyro-
BOIi cBapku (cMm. 4.1);

55 — npegen npoyHocTM
(cm. Tabnuyy 1B);

18 — OCHOBHOW TUN NOKPbITUA C XeNe3HbiM
NOPOLWKOM [NA CBapkM Ha MNepeMeHHOM TOoke u
NOCTOAHHOM TOKe 06paTHOI NONAPHOCT U BO BCEX
NOJIOXEHNAX, 3@ UCKIIOYEeHWeM BepTUKanbHON
cBepXxy BHM3 (cMm. Tabnuyy 4B);

-N2— 1 r/100 r — OCHOBHOW Nerupyrnuwui
anemeHT (cM. Tabnuuy 3B);

E5518-N2 A — nonHoe onucaHne TpeboBaHwWii
K NpeAesibHbIM 3HAYEHNAM 3/1eMEeHT OB XUMUYECKOTO
cocTaBa U MexaHW4yeckum cpoiicTeam (cm. Tabnu-
ubl 8B 1 10B) B COCTOAHUN NOCNE CBapKMK;

U— gononHnTenbHoe TpeboBaHWe No 3Hep-
rMn ygapa B 47 [ npu OCHOBHOW TemnepaType
ncnblTaHusa, cooTBeTCTBYWUWeERA aHeprun yga-
pa 27 Ax;

H5 — copepxaHune andys3snoHHOro sogopoaa
(cm. Tabnuyy 7).

npn pacTsaXeHnu
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MpunoxeHune A
(cnpaBoyvHOe)

MeToabl knaccugukaynm

A.l TOCT P MCO 2560-A

MeTog knaccudmkaLm NoKpPbITbIX 3NEKTPOAO0B A1 CBAPKN HENMerMpoBaHHbIX M MENTIKO3ePHUCTbLIX CcTasnei no npeae-
Ny TEKYHECTU U MUHUMasbHOW aHeprum yaapa 47 [k B cootBeTcTBUN ¢ TOCT P NCO 2560-A. noka3aH Ha pucyHke A.1.

A.2 TOCT P NCO 2560-B

MeToa knaccudukalym NoKpbITbIX 3/1EKTPOAOB A1 CBAPKW HENEerVpoBaHHbIX Y MeNKO3epPHUCTbLIX cTanei no npege-
Ny NPOYHOCTU NPU PaCTSKEHUN N MUHUMAbHON 3Heprun ygapa 27 Ox B cooTBeTcTBMM ¢ TOCT P UCO 2560-B. nokasaH

Ha pucyHke A.2.

pocTINCO ZRa0-*-8 XX X X

O6toTTanblan imihih— iie iiiie n t o6eowvamuns

Momap HeoToAUMOOXAapre. B a «A- nocte nor  pu
.cneappTayaBbsABBT MeTOATAN M W BP W narpxusany
TMYMCIM U «Mmpex 3gap*47 [ic
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X . 42, 46 W 60» s m— 11 ! JjN
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OCOMHaHne Mapwm >«apaHa obpelec 0¥« Hnbl u
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wwnAam puHa 20"C. bpam «Emyuawaeariu L, 4To
Tpe6oBaHUM CTEMMOPIN» M M i M ragap ner

KPMVUUHY — UM U «NeTyY I — TUKH»
mBMUvMuaH

O60BMHOHME TUNE NOA0rOM anaaTpoas. Cumeonbl «A, C,
R.RR.RC,RA.R8r B» ncrotagemsbl g » gorma*
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| MKpdyavnomHaTo sogopoge. «HS, H10 «m H1A*
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amcbdpyaviom OO BoHOpoH» BertiDC 1 10 nnAOOT
uM 16 HN100r M HX MM C/T) MeTLLIM
oociMWwimMm

OfAHameema ion m aHatcupee Cungrolal,
2,8,4 T1n O» yaBblIMBOTNBNin4OBIM
asapam, AK nropesa(lk«)mw ¢ O g npumam

Mxwmcd MW NUWMMKM UTANa
annapart npageton.Cmerta«1,2,8,4,6,
<, 7WxB»y » IMII<TAUN: AW A 110
ig»nNs nTwWw B ankrpaoBMpognHa

PucyHok A.1 — O603HaueHune anekTpogos no FOCT P UCO 2560-A (knaccudmkauus no npegeny TeKydecTu 1 aHeprum

yaapa 47 [x)

3 COBOKYMHOCTb 3TUX 0603HaveHunit coctaBnsiet KﬂaCCI/I(*)VIKaLWI}O MOKPbITbIX 3/1€KTPOAO0B.
tP3TVI 0603HaYeHus], kak Heobs3aTenbHble, He ABMAOTCA COCTaB]’IHIOIJJ'eM 4acTblo KnaccugukaLlmm NoKPbITbIX 3N1eK-

TPOAOB.
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OAT v 1M ||bl »kIMaBW |[MU|KHIH M gbow A — w™

Homep Hmnnwpn) ctaHaapT. bywa «Eb nocne m ieps
— cTaHAapTHAs — Tnulrag luncescnanuw no npogony
ipoe«xrm 141l pacTsiesmkm v eHepne(yaspa 27 Ne

000> «»*»—) JIXpbnXro 3n&srpOcp.

OB6MHausHUA NpANsna NPOYHOCTV TP pUasioM estT.
Cwueacn «43,48,55 nnmn 57» NcnosbioBuH XK )W AN« b
M ae»enworn xaatleun npeaast* npaaHocry npu
piCrsxeHnH 430 MMa. 480 N1X 590 MrMa nnun 570 MIMa

------- O6Coua KX 1 3 TUMa NOMpPLUUH 371eKTpoaa

——————— OCosiMruan M 1 ML MB 000LLBS {Tak1e aHsaa s-»).
YKBabBaBr COCTaB MeTa/Uia 1sa

r- OCoxsHous» ycnoBuii Tepmmnyacuoii oOpeprxa.
CmbIBa/In «A», «P» n/l1a» «AP» noncnunoeewl kak
YKBM LI T COCTOSIHUM MOC/1E CBEPEH, MOCNIECBYPOYHOM
nparMot * oCpsaCotm 1L 060X ycroBuii
wunwokamm»

[TXITP NCO 2BBO-&-E XX XX XXX X X HX

OoTtamkw bl weaBntmmtmufl

AoTnHUTTEM obommenm (BnepTeo!
AHPDYMCTPro ocnopen” CtBosbl «H3. HIO
nw H1b» yrem gaiot uaevMsanbLHoe aeg{paamnm

AHD GyKoM tora ao,qcpoAMSMHI'IO&r.l wytOo r
muw bIMOO T HeTaasilaHHOra MeTaslie

[A0MoHUTENbHOE CO0A H MMeta AHapnaT Tap a
47 la rpM HEPMTLHOM TaaTPATYpeE UCTbITaHNS,
u Knpa eHapnv Tapa 27 fla

PucyHok A.2 — O603HayeHune anekTpogos no FOCT P NCO 2560-B (knaccudpmkaums no npegeny npoyHoOCTH Npu pacTs-
XeHUn 1 anepruv yaapa 27 [x)

a) COBOKYMHOCTb 3TUX 0603HauveHunii coctaBnseT KJ'IaCCI/I(*)I/IKaLU/IlO MNOKPbITbIX 3/IEKTPOAO0B.

bl o
371 0603HaYEHUS, Kak Heobs3aTe NbHble, HE ABMATCA COCTaBNANLWEN YacTbio KnaccuukaLm NoKpbITbIX 3/1eK-
TPOZAOB.
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Mpunoxexne B
(cnpaBoyHOe)

OnucaHne TUMNOB NOKPbLITUSA 3NeKTposa
(Knaccudmkaums no npegeny TekyyecTtu n aHeprum yaapa 47 [1x)

B.1 O6uime nonoxeHus

CBapoYHO-TEXHO/IOTNYECKME CBOMCTBA NOKPLITOrO 3/1EKTPOAA U MEXaHUYEeCkne CBOMCTBA MeTasla LBa a 3Hauu-
TeNbHO CTeneHn 3aBWUCAT OT ero MoKpbITUS. OAHOPOAHAA CMeCb BELLEeCTB MOKPbLITUS 06GbIYHO COAEPXUT cnegyouine
WeCTb r1aBHbIX COCTABMSIOWMNX:

- Wwnakoo6pasywLine matepuansi;

- pacxucnuTenu.

- 3aWWTHblE rasoobpasytlme MaTepuans.

* MOHM3MpYOLLMe BellecTBa.

- cBA3yoLKe;

- nervpylouine 3fnieMeHTbl (Npu Heo6X04MMOCTH).

Kpome Toro, MoxeT 6bITb fA06GaBNeH Xefe3Hblii NOpPOLWOoK ANs yBenuyeHus acppekTMBHOrO nepeHoca Metanna
3nekTpoAa (cM. 4.6A). KOTOPbI MOXET OKa3blBaTb B/IMSIHWE HA CBAPOYHO-TEXHOMOTMYECKNE CBOWCTBA B 3aBUCUMOCTH OT
NOJIOXEHNSA CBApKK.

TepMUH «TONCTOE NOKPLITUE» NOAPA3YMEBAET NOKPLITHE, Y KOTOPOrO OTHOLLEHWE AMaMeTpa NOKPbITUS K fuameTpy
3/1eKTPOAHOTO CTEPXHA Gonblue unu pasHo 1.6.

B.2 3nekTpoabl C KNCNbIM MOKPbITUEM

MokpbITUE 3TOro TMNa XapakTepusyeTcs cofepxaHneM 60/bLIOro KoMYecTBa OKCUMAA Xenesa W. Kak cneicTeue,
BbICOKOW OKUCNIUTENIbHOM CNOCOBGHOCTLIO MO OTHOLWEHUIO K packucnutensm (peppomapraHel). B anektpogax ¢ TONCTbIM
NOKPbITUEM KUCAbIV WNakK o6ecneynBaeT MeskokanesbHblii nepeHoc 1 popMuUpyeT NIOCKMe U rNajkue CBapHble LWBbI.
Tem He MeHee, 3NeKTPOAbl C KUC/bIM NOKPbITUEM UMEIKT OFPaHNYEHHOE NMPUMEHEHNe AN CBapKuU B pas/IMyHbIX NpocTpa-
HCTBEHHbIX NOMOXEHNAX N 60Nee YyBCTBUTE/IbHbI K KPUCTaN/IM3ALNOHHBIM TpeLHaM, YeM Apyrie TUMbl 3/1eKTPOA0B.

B.3 3nexkTpoabl C LEN0/TI03HbIM NOKPbLITUEM

MoKpbITUE 3TOTO TMNA COAEPXNT 60/IbLIOE KOJIMYECTBO FOPUNX OPraHMYeCcKUX BEeLWecTB, B 0COBEHHOCTU LieJlio-
nosy. Bnarogaps rny6oko NpoHuKaloLweit Ayre 3neKTpoabl C Takum NOKPbITUEM 0COBEHHO NOAXOAAT AN CBAPKW B BEPTU-
KasIbHOM MOJIOXKEHNUN CBEPXY BHU3.

B.4 3nexkTpoAbl C pyTUNOBbLIM NOKPbITUEM

aﬂeKTpO,qbl C 3TUM TUNOM NOKPbITUA ob6ecneunBatT prI'IHOKaI'IeﬂI:HbIVI nepeHoc metanna, 6naro,qapﬂ 4yemMy OHu
noaxoadT ANs CBapku IMCTOBOINo MeTasnna, a Takke A/19 CBapKy BO BCeX NMPOCTPAHCTBEHHbIX MO/I0XEHUAX, 3a UCK/K4e-
HNeM BepTuKasibHOro CBepxy BHU3.

B.5 3/1eKTpoAbl C PyTUAOBbLIM TONICTLIM MOKPbLITAEM

3M1eKTPOAbl C TAKUM TUMOM MOKPbITVSE UMEI0T OTHOLLEHWE AuaMeTpa NOKPbITUSE K AuameTpy CTepXHs, paBHoe 1.6 u
60s1ee. VX xapakTepHbIMIU 0COBEHHOCTAMM SIB/SIIOTCS BbICOKOE COAEpXaHue pyTuia B NOKPbITUM, XOPOLINE XapakTepuc-
TUKM MOBTOPHOTO BO36YXAEHNSA AYrM U PABHOMEPHbIE MesKoYellyiiuaTble cBapHbie LBbI.

B.6 3neKkTtpofbl C pyTU/I0-LEeNNN03HbIM NOKPbITUEM

ONeKkTpoAbl C TakMm TUMOM NOKPbLITUS NOAOOHLI 3NeKTpoAaM C PYyTUIOBbIM TUMOM MOKPbLITUA, 3a UCKNHYEHUEM
cogepxaHuna 60/bLIEro KosimyecTBa Lennonossbl. ONneKkTpobl C 3TUM TUMOM MOKPbLITUA MOAXOAAT ANSA CBapKu B BEPTU-
Ka/lbHOM MNOJ10XXEeHUN CBEPXY BHU3.

B.7 3nexkTpoAbl C pPyTUI0-KUCAbIM NOKPbITUEM

CBapouyHble XxapakTepuUCTUKN 3/IEKTPOLOB C MOKPbITUEM CMELLUAHHOIo TMna ConocTaBuMMbl C 3N1EKTPO4aMU, UMEID-
WMMKN KNCnoe nokpbitTue.

OpfHako B NOKPLITUN 3TUX 3NTIEKTPOAOB CylleCTBEHHas 4aCTb OKCuaa XXesnes3a 3aMeHeHa pPyTUsiom. |-|03TOMy 3TN
3NneKkTpoabl, MMmerLlne B OCHOBHOM TOJICTOE MOKPbITUE, NPUTOAHbI ANA BCEX nonoxeHui CcBapkKu, 3a UCKNKYEeHNeM BeEPTU-
KaslbHOro cBepxy BHUS.

B.8 3/1eKTpoAbl C PyTU/I0-OCHOBHbLIM NMOKPbLITUEM

XapakTepHbIMU 0COGEHHOCTSIMU 3TOrO TUNa NOKPLITUS ABASIOTCS 60/bLIOE KONMYECTBO pyTuia U yBeNNYeHHoe
cofiepxaHue KOMMNOHEHTOB OCHOBHOTO BUAA. Takue 3NeKTPOofbl, UMELOLLe B OCHOBHOM TO/ICTOE MOKPbITUE, XapakTepusy-
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I0TCA BbICOKMMMW MeXaHn4yecknmm ceoinctsamm. OHM o6na,qal0T OANHaKOBbIMU CBAPOYHO-TEXHO/TOTUYECKNMU cBolicTBamMu
npu ceapke BO BCeX MOJIOXEHUAX, 3a UCK/TIDYEeHNEM BEPTUKasIbHOINo CBepPXy BHU3

B.9 3nekTpoAbl C OCHOBHbIM MOKPbITUEM

XapakTepHoii 0COGEHHOCTbIO TO/ICTOrO MOKPbLITAS 3TUX INEKTPOAOB SABNSETCS COAEPXaHUE 60/bLIOIO KOMYecTBa
Kapb0oHaTOB Leno4YHO3EMENbHbLIX MeTaslsIoB, Hanpumep, mpamopa (kap6oHaTta Kanblus), a Takke na1aBMKOBOTO Lnata
(chTopucToro kanbuma). Ans yayyweHns CBapovyHO-TEXHOIOTMYECKMX CBOMCTB MOXET O6biTb HE06X0ANMa 6oee BbicoKas
KOHL,eHTpaLusi KOMNOHEHTOB HEOCHOBHOTO BMAa (Hanpumep, pyTuna u/mnm kBapLa), 0cCO6eHHO Npu CBapke Ha NepemeH-
HOM TOKe.

DNeKTpoAbl C OCHOBHbLIM TUMOM MOKPbITAA UMEKT ABa OT/IMYUTENbHLIX CBOWCTBA: a) 3Heprust yaapa MeTtanna Lsa.
BbINO/IHEHHOTO 3TUMW 3/1eKTPOAaMK, Bbllle, 0COGEHHO NPU HU3KMX TemMMnepaTypax, Yem 3Heprns yaapa wea. BbINOMHEH-
HOTO 3/1eKTpoaMun ApYroro Tvna; 6) MeTasn WBea. BbIMO/IHEHHBIN 3TUMK 3nekTpodamu, o6nasaeTt 60nee BbICOKO CTOM-
KOCTbO MPOTNB 06PA30BaHNA TPELLMH, YeM BbINOSIHEHHbI 31eKTpogaMmn BCex APYrux TUMOB.

CTOWKOCTb CBapHbIX LWBOB MPOTMB 06pa3oBaHUsi KPUCTaN/IN3ALMOHHLIX TPELUH 0G6YC/NOBANBAETCS BbICOKON
MeTannypruyeckoi YucToTo metanna wea. Huskas BEpOATHOCTb 06pa3oBaHMsA XONOAHbIX TPELUH 06ycnoBanBaeTcs
HU3KUM cOofiepXxaHneMm Bogopofa, 4To obecneymBaeTca NMPMMEHEHMEM MPOCYLUEHHbIX 3/1ekTpodoB. CofepxaHmne BOLO-
poza B HannaB/IEHHOM MeTaslfle HUXe, YeM MNPU UCMOJIb30BaHUM 3/1IEKTPOL0B BCEX APYTUX TUNOB, K HE AO/HKHO NPEeBbl-
waTb AONYCTUMbIA BEPXHWIA npeaen, paBHblii 15 ma/100 r HannaBfeHHOro MeTanna.

O6bIYHO 3NEKTPOALI C OCHOBHbIM TWUMOM MOKPLITUSI NPUMEHSIOT 4151 CBAPKM BO BCEX MPOCTPAHCTBEHHbLIX MOSIOXE-
HUSIX. 32 UCKIOYEHNEM BEPTUKANbHOTO CBEPXY BHW3. DNEKTPOAbl C OCHOBHbIM TWMOM MOKPbITUSA, CleunanbHO npeaHas-
HauyeHHble AN151 CBAPKM B BEPTUKA/IbLHOM MOJIOXEHUM CBEPXY BHU3, UMEKT 0COGbLIV cOCTaB Lunaka.
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Mpunoxexune C
(cnpaBo4HOe)

OnncaHne TUNOB MOKPbLITUA 3/1€KTPOA0B
(Knaccudhmkaumsa no npegeny npoyHOCTM NpU PacTsHKEHUU U aHeprnn yaapa 27 [x)

C.1 O6uwme nonoxeHus

CBapOYHO-TEXHO/IOTMYECKME CBOCTBA NOKPLITOrO 3/1€KTPOAA U MeXaHMYeckMe CBOCTBA MeTanna WBa B 3HA4u-
TeNbHOI CTEeNeHN 3aBUCAT OT ero NokpbiTMA. OAHOPOAHAA CMeCb BELLECTB MOKPbITUSA 06bIYHO COAEPXUT cnegyloLime
WEeCTb r/1aBHbIX COCTABMSIOWMNX:

- Wwnakoo6pasytolme marepuarnbl.

- pacxucautenu.

- 3alWMTHbIe rasoobpasyloline matepuarnsbl.

* NOHM3NpYIOLME BellecTBa:

- cBA3yOWMeE;

- nervpyloLine afieMeHTbl (Npu Heo6XxoaMMOCTH).

Kpome TOro, MoxeT 6biTb f06aBNEH XeMe3Hblli NOPOLOK ANS YBE/IMYEHUS HOMUHAIbHOW 3 (heKTUBHOCTN anek-
Tpoja. KOTOpblli MOXeT OoKa3blBaTb BWAHWE Ha CBAPOYHO-TEXHO/IOTMYECKNEe CBOMCTBA B 3aBUCUMMOCTU OT MOJSIOXEHNS
CBapku.

HekoTopble Mapku 3/1eKTpoA0B, KOTOpble NPUroAHbI 4N1A CBAPKW, Kak Ha NepeMeHHOM, Tak U Ha MOCTOAHHOM ToKax
O/IHOM 1M 06enx NONAPHOCTAX, MOTYT GblTb ONTUMU3NPOBAHbLI NPOU3BOAUTENEM A/ KOHKPETHOro poja Toka B 3aBUCK-
MOCTW OT TpeboBaHWii pbiHKa.

C.2 MokpbiTne Tuna 03

MokpbiTWe 3TOro TUna CoAepXUT CMechb AMoKCcMAa TuTaHa (pyTuna) u kapboHata Kanbuus (Mpamopa), noaTomy
3N1eKTPOAbl C 3TUM TUMNOM MOKPbLITUSA 06/1a4al0T HEKOTOPLIMW XapaKkTepUCcTUKammn 3/1eKTPOL0B C PYyTUIOBbLIM MOKPbITUEM 1
HEKOTOPbIMW XapakTepucTukaMu 31eKTPoA0B C OCHOBHbIM NokpbiTeM (cM. C.6 n C.9).

C.3 MokpbiTne TNa 10

MMoKpbITUE 3TOrO TUMA COAEPXMUT 60/bLIOE KOIMYECTBO rOPHOYMX OPraHNyecKknx BellecTs, B 0CO6EHHOCTMN Lenio-
nosy. bnarogapsi rny60Kko NpoHVKatLWwei gyre, aNeKkTpofbl C TaKUM NOKPbITUEM MPUTOAHbI ANS CBAPKM B BEPTUKA/IbHOM
NOJI0XEHUN CBEPXY BHU3. [lyra cTabunmnsnpyeTcs B Nepsyto oyepe/b 3a cHeT NPUCYTCTBUSA HATPUSA, MO3TOMY 3TU 3/1EKTPO-
bl NPenMyLLeCTBEHHO NPUTrOAHbI A1 CBApkyM Ha MOCTOSHHOM TOKe, W. Kak nMpaBusio, 06paTHOW monspHocTK (Nalc Ha
anekTpoje).

C.4 MokpbliTHe Tuna 11

MMoKpbITUE 3TOr0 TUNa COAEPXKUT 6OMbLUOE KONNYECTBO FOPHOYMX OPraHNyYecKnx BelecTs, B 0COOEHHOCTU Lenio-
nosy. bnarofgaps rny6oko npoHukalwowei gyre, anekTpofbl C TakUM MOKPbITUEM MPUrOAHbI AN CBAPKW B BEPTUKAIbHOM
NosI0XEHNN CBepXy BHU3. [lyra cTabunum3npyetcs B NepByl0 o4Yepefb 3a CHeT NPUCYTCTBUS Kanus, NO3TOMY 3N1eKTpofbl
NpurofHbl A8 CBapKW Kak Ha NepeMeHHOM TOKe, Tak W Ha MOCTOSSHHOM 06paTHO NonapHocTK (NC Ha anekTpoae).

C.5 MokpbiThe Tuna 12

MoKpbITUE 3TOr0 TUNA COAEPXUT GONbLIOEe KOMMYECTBO ANOKcMAa TUTaHa (06bIYHO B hopMe MUHepana pyTuna).
D/1EKTPOAbI C TAKAM MOKPLITUEM 06ECNEUNBAIOT MATKYIO AYTY UNPUTO4HbI 415 COEAVHEHUS KOPHEBbLIX LWBOB NPU 60/1bLINX
3a30pax B YC/IOBUSAX HEKAYECTBEHHOTO MOHTaxa.

C.6 MokpbiTve Tuna 13

MoKpbITUE 3TOr0 TUNA COAePXNUT GOJbLIOE KOMMYECTBO ANOKCUAA TUTAHA (PyTua) U CTAaGUIN3NPOBAHO KalneM.
DM1eKTPOAbl C TakUM MOKPLITUEM O6GECMeunBaloT MAMKYI0 CMOKOWHYI0 Ayry Ha 60/1ee HU3KUX TOKax, YeM 3/1eKTPoabl C
nokpbITUEM Tuna 12. 1 0co6eHHO NPUroAHbI ANl CBApKM IMCTOBOTO MeTasa.

C.7 MNokpbiTHe Tuna 14

ONeKkTpoabl C TakMM TUNOM MOKPbITUSA NOA06HbLI 3NeKTpogaM C NOKPbITUAMKU Tuna 12 n 13. 3a UCKIYEHnem Toro,
YTO OHW UMeIOT Heboblune A06aBKM XeNe3HOro NopoLika, KOTopble NO3BO/AIT YBENNYNBATL TOK U NOBbIWATL NPOM3BO-
ANTeNbHOCTb Hannasku. DNEKTPobl C 3TUM TUMNOM MOKPbLITUA MOTYT BbITb UCNOMb30BAHbI BO BCEX MOJIOXKEHUAX CBAPKU.

C.8 MokpbiTne Tuna 15

MoKpbITUE 3TOr0 TUNAa ABNSETCA BbICOKOOCHOBHBLIM W COAEPXUT 60/bLIOE KOMIMYECTBO MpamMopa W MaaBUKOBOrO
wnata. Ctabunusauyns ayrn obecneuymBaeTcs B OCHOBHOM 3a CYeT NPUCYTCTBUA HATPUA U 3NEKTPOAbl C TakuM TUNOM
NOKPLITUAS 06bIYHO MPUTOAHbI AN UCMOMb30BaHUS HA MOCTOSIHHOM TOKE 06paTHOM NOMSIPHOCTW (NIKOC HA 3NEKTPOAE).
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ONeKTpoAbl C TakUM MOKPbITUEM 06€CneynBaloT MeTas/ll LWBa BbICOKOTO MeTasi/lypruyeckoro Kadectsa Mpu HU3KOM
cogepxaHnu auhy3MoHHOTo BoAopoaa.

C.9 TMokpbiTne Tnna 16

MoKpbITUE 3TOrO TUNA SBNSETCS ablCOKOOCHOBHbLIM W COAEPXUT GOMbLIOE KONMYECTBO Mpamopa W naaBuKOBOTO
wnara. CTabunusauyms gyrn o6ecneuymBaeTcs B OCHOBHOM 3a CHET NPUCYTCTBUS Kanus, YTO NO3BONSET UCNONb30BaTh 3TN
3N1EeKTPOAbl A5 CBAPKM HA NepeMeHHOM Toke. OHM 06ecneynBaloT MeTan/ LWBa BbICOKOTO MeTasllypruyeckoro kayectsa
npy HU3KOM cofiepxaHun Andy3noHHOro BOAOPOAA.

C.10 MokpbiTve Tuna 18

ANeKTpoAbl € TakuM TUMOM MOKPbLITUA NOJOGHBI 3N1eKTpPoAaM C NOKpbITUEM TUNa 16. 3a UCKNOUYEHWEM TOTO, YTO OHU
MMET HECKONIbKO 60/bLUYI0 TOJLLMHY MOKPbLITUS C 06aBNEHNEM XENE3HOr0 NOpPOoLLKa, KOTOPLIA NO3BONSET YBENNUYUTb
TOK W MOBLICUTb NPOMN3BOANTENLHOCTb HaMNaBKN N0 CPABHEHUIO C 31EKTPOAAMM C NOKPbITUEM TUNa 16.

C.11 MokpbiTve Tuna 19

[MoKpbITUE 3TOr0 TUNA COAEPXKUT OKCUAbLI TUTAHA U Xenesa 06bIYHO B BUAE MUHepasa unbMeHuTa. XoTa 3/1eKTpo-
Obl C TakuMm TUNOM MOKPbITUS HEe ABNAKTCA HU3KOBOAOPOAHbIMU OCHOBHbIMU, OHWM O6ecneynBaldT NosyyeHne metanna
CBapHOro wea Cc OTHOCUTE/IbHO BbICOKOI y,qapHoi/'l BA3KOCTbHO.

C.12 MokpbiTne Tuna 20

MoKpbITUE 3TOrO TUNA COAEPXMT GOJbLIOE KOMMYECTBO okcuaa xenesa. LUnak oyeHb XWAKOTeKyuuil, NoaTomy
cBapkKa 3/1eKTPo4aMu C TaKUM TUMOM MOKPbITAS BO3MOXHA TO/IbKO B HUKHEM U TOPU30HTA/IbHOM MOJOXEHMUSAX. DIEKTPO-
Abl paspaboTaHbl, a NepByo 0UYepesb, AN CBAPKM TaBPOBbIX M HAXNECTOUHbIX COEAUHEHWIA.

C.13 MokpbiTue Tuna 24

ONeKTpoAbl 3TOro Tuna Nofo6HbLI 3NEKTpoAaM C MOKPbITUEeM Tuna 14. 3a UCK/YEHWEM TOro, YTO 3TO MOKPbLITUE
TOJILLE U COAEPXKNUT 6OMbLIYIO A0/10 XeNe3HOro nopowka. OHY B OCHOBHOM NPUrOAHbI 411 CBAPKU B HUXKHEM U FTOPU30OH-
TaNbHOM MOIOXEHNAX TaBPOBbIX U HAX/IECTOUYHbIX COEAUHEHWA.

C.14 MokpbiTne Tuna 27

ONeKTpoAbl C TakMM TUMOM NOKPLITUS NOAO06HLI 3NEKTpoAaM C NoKpbiTueM Tuna 20. 3a UCK/YEHUEM TOTO, YTO
NOKPbITUE UMEET 60/IbLIYI0 TOJMNHY U COAEPXUT @ 6OMbLIMX KOSTMYECTBAaX Xene3Hblii NOpPoWoK a go6aaneHune K okeuay
Xenesa B NOKpbITUM Tuna 20. DN1eKTPOAb! C NOKPbITUEM 27 pa3paboTaHbl A1 CBAPKM TABPOBbLIX W HAX/IECTOUYHbLIX Coean-
HEHWI ¢ 6ONbLUOI CKOPOCTLIO.

C.15 MokpbiThe Tuna 28

3neKTpo,qb| C TakmMm TUNOM NOKPbITUA I'IO,CI|06HI>I ANeKTpogam C NokpbiITUEM TUNA 18. 3a uckn4YeHnem TOro, 4To
noKpbiTME MMmeeT 60/'IbLLIyI'0 TONWNHY N COAEPXUT B 60NbLMNX KONNYECTBAX XeNe3Hbli nopoLok. B cBaA3n ¢ aTum ux
ncnonb3oBaHne 06bIYHO OrpaHNvYeHO HWKXHUM U TOPU3OHTA/IbHBIM MOJIOXEHUAMMU. 3ﬂeKTp0,Cl|bI obecneuynBalT mMeTann
wBa BbICOKOIo MeTtanyprn4eckoro kayectesa npu HA3KOM cogepxxaHuum sogopoaa.

C.16 MokpbiTne Tnna 40

3NeKTpoAbl C TakMM TUMNOM MOKPbLITUSA, B OTANYME OT APYTUX, HE MOTYT BbiTb KnaccuguuUpoBaHbl NO HACToALWEeMY
cTtaHgapTty. OHM U3roTaBnMBalTCA Mo TpeboBaHUAM noTpebutens. MonoxeHne cBapkn onpeaensieTcsa no [A0oroBOpeH-
HOCTU Mex/y NocTasLMKOM 1 noTpebutenem. KOHKPETHbIM NPUMEPOM MOXET CYXWUTb 3N1eKTPoJ, cneymanbHo paspabo-
TaHHbI ANSA CBAPKW BHYTPW OTBEPCTUIA (3aBapka OTBEPCTWIA) UM Na3os.

T. K. NOKpbITVE Tuna 40 He cneynULMpoBaHO, 3NEKTPOAbI C MOKPLITUAMW TAKOro TNa MoryT BeCbMa CUMbHO OTNN-
yaTbCsa Apyr OT Apyra.

C.17 MokpbiTne tuna 45

ANeKTpPoAbl C TakMM TUMOM NOKPLITUA NOAOGHbLI 31EKTPOAAM C NMOKPbITMEM Tuna 15. 3a WCKIOYEHWEM TOro, 4TO
NOKPbITME CheLnansHo pa3paboTaHo 415 CBapky a BEPTUKAIbHOM MOSOXEHUU CBEPXY BHU3.

C.18 lMokpbiTHe Tnna 48

JNeKTPoAbl C TakuM TUMOM NOKPbITUA NOAOGHbLI 3NEKTPOAAM C MOKPbITUEM Tuna 18. 3a WCK/IOYEHWEM TOTO, YTO
NoKpbITUe cneynanbHo pa3patoTaHo 418 CBApKU B BEPTUKANbLHOM MOJIOKEHUN CBEPXY BHU3.
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Mpunoxexne D
(cnpaBo4HOe)

Mpumevanns no and ysnoHHOMY BOOpPOAY
1 npefoTBpaleHnio 06pasoBaHna X0N0AHbIX TPELUH

Mpu gonyleHun, YTo BHELWHUE YCNI0BUS ABNSIOTCA YAOBNETBOPUTE/IbHBIMU (30HA CBAPKM YMCTas U cyxas), BOAO-
pof, Nepexo4nT B MeTasl CBapHOrO LWBa U3 BOAOPOA0COAEPXKALLMX XMMUYECKUX BELLECTB B CBAPOUHbLIX MaTepuanax v u3
OKpyxatoLiero Bo3gyxa. MNpv Mcnosib3oBaHUN 3N1EKTPOLOB C OCHOBHbIM MOKPLITUEM, FA4e TNMaBHbIM UCTOYHUKOM BOAOPOAA
ABMsieTCs BOAA, CoAepXallascs B NOKpbITUM. [luccoumanus BoAbl B [yre Bbi3biBAET NOBbILEHNE COAEPXaHNs aTOMapHO-
ro BOAOpOAa, KOTOPbI MOrfiowaeTcs MeTaa/ioM CBapHOro Waa. s AaHHOro MaTepuana u Hanps)kKeHHOro COCTOSHWS
0nacHoOCTb 06pa3oBaHNst XOMOAHbIX TPELMH CHUXKAETCS C YMEHbLUEHNeM COAepXaHus BOJOPOAa B MeTasisie CBapHOro
wBa.

Mpu NOHWXEHUN cofepx)aHus A y3MOHHOTO BOAOPOAA B LUBE A0 AOMNYCTUMOrO YPOBHA ANA NpeAoTBpalieHns
06pa3oBaHnsl TPELWMH UCNONb3yTCs NpeaBapuTeNbHbIil NOLOTPEB COeAVHEHWSI 40 3aAaHHOl TemnepaTypbl W comy-
TCTBYIOLMII NOAOTPEB NPU TeMNepaTtype, He HWxke 3afaHHoi. [JonycTUMbIK ypoBeHb BOAOPOAA 3aBUCUT OT KOHKPETHbIX
YCNOBUIA NPUMEHEHWsI 3/1EKTPOAOB. [1si 06ecrneyeHuns aToro yPOBHS AO/DKHbI BbIMOHATLCS YC/IOBUSI TPAHCMNOPTUpOBa-
HWSI. XpaHEHUS W CYLLIKW, PEKOMEHAYEMblE NMPON3BOANTENEM 3/IEKTPOAOB.

[ns vcnbiTaHUs NapTum 3/1EKTPOLOB MOTYT UCMO/b30BATLCSA U APYTME MEeTOAbl C60pa U n3MepeHust U dY3NOHHO-
r0 BOOPOAA, eC/IN OHU UMEIOT TaKyH Xe BOCNPOM3BOAMMOCTL M KanmbpoBaHbl N0 MeTody, npuseseHHomy B ICO 3690.
CofepxaHue Andy3MOHHOTO BOAOPOAA B METa/I/Ie LIBA 3aBUCUT OT poAa Toka.

TpeLmHbl B CBAPHbIX COEAUHEHUNAX MOTYT 6biTb Bbi3BaHbl UG (Y3NOHHLIM BOAOPOLOM WU B 3HAUUTENIbHOW Mepe
onpeaensTca ero BAMsHWEM. Takue TpeLiuHbl B OCHOBHOM pa3BMBAOTCS MOC/E OXNaXAEHUS COEAUHEHUS N MO3ITOMY
Ha3BaHbl XO/I04HLIMU TPELMHAMU.

Mpy cBapke yrnepoaucTbix MapraHeLcoAepxallux ctaneil Hanbosee BepoOsATHO 06pa3oBaHne TPELYMH B 30He Tep-
MWUUYECKOTO BANSHWSA. 3TN TPELLUHbI PacnonaralTcs npubansuTesibHO napasnsiesibHo rpaHuue criasnedus. OnacHocTb
06pa3oBaHnsl TPELMH, BbI3BaHHbIX AU (Y3NOHHBIM BOJOPOLOM, PACTET C YBE/IMYEHWEM KONWYECTBa NErvpyowmnx un
YPOBHS HanpsbxeHuii. C yBeNIMUYEHNEM KONTMYECTBA /ey X 60ee BEPOATHBIM MECTOM 06pa3oBaHuUs TPeLWuH cTa-
HOBWTCSI MeTasnn wea. B aToM cnyyae TpelyHbl 0PUEHTUPOBAHbI, B OCHOBHOM, NEPNEHANKYISPHO K HANPaB/eHUo cBap-
KM 1 MOBEPXHOCTU OCHOBHOTO MeTasna.
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Mpunoxenune OA
(o6sA3aTenbHoe)

CBEAEHVIH 0 COOTBETCTBUU CCbIJTIOYHbIX MeXAYyHapoAHbIX CTaHAAPTOB CCbI/TOYHbIM HauMOHa/IbHbIM
cTaHpapTam Poccuiickoit ®egepaunn (M LeCTBYHOLIMM B 3TOM KayecTBe
MEXrocyAapcTBEeHHbIM cTaHgapTam)

Tab6nuya JA1

O603Ha4eHNe CCbINIOYHO

MeX/1yHapoaHOro Crenenb O603Ha4eHNe 1 HaMeHOBaHVe COOTBETCTBYIOLLETO HALMOHaUTbHOK CTaHJapTa
COOTBETCTBUA
cTaHjapta

NCO 544 MOD FOCT P 53689—2009 (MCO 544:2003) Matepuanbl cBapoyHble. TexHuyec-
Kne yc/noBusa NocTaBKu NPUCcafoyHblX MaTepmanos. Bua npoaykuum, pasmepsi,
[ONYyCKN U MapKMpoBKa

NCO 2401 -

MCO 3690 -

NCO 6847 -

NCO 6947 -

MNCO 13916 -

NCO 14344 -

NCO 15792-1:2000 HoT FOCT P NCO 15792-1—2009 MaTepuasbl cBapoYHble. MeTofbl UCMbITAHUIA.
YacTtb 1. MeToApbl McnbiTaHWili 06pa3L0oB HanlaB/JeHHOro meTanna u3 cranu,
HUKENA U HUKeNeBbIX CM1aBoB

MCO 15792-3:2000 — .

MCO 80000-1 - .

'Co0TBETCTBYIOLWMIA HaLMOHANbHbIA CTaHAapT oTcyTcTBYeT. [lo ero yTBepxAeHns pekoMeHyeTcs WC0/b30-
BaTb NepeBOj Ha PyCCKUii 3blk 4aHHOTO MeX/yHapOoAHOro cTaHaapTa. MNepesos faHHOTo MexAyHapoAHOro cTaHgapTa
HaxoguTca B ®efepasbHOM MHPOPMALVOHHOM (POHAE TEXHUYECKUX perfaMeHTOoB U CTaHAapToB.

MpumeyaHune — BHacToswWwel Tabnmue CNonb3oBaHbl creayloLle ycioBHble 0603Ha4YeHNs CTENEHN Co-
OTBETCTBMA CTaH4apTOB:

- FOT — unaeHTuYHble cTaHaapThl.

- MOD — moanduuyMpoBaHHble CTaHAapThl.
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Bubnuorpadusa
(1J EN 499.1994 CBapouHble MaTepuassbl. [OKpbITbIe 3NEKTPOAbI 4151 PYYHOW [YyroBOi CBAPKN HENermpoBaHHbIX U Men-

Ko3epHUCTbIX cTaneii. Knaccudukaunsa (Welding consumables — Covered electrodes for manual metal
arc welding of non alloy and fine gram steels — Classification).
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