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rOCT P UCO 2560—2009
MpeancnoBne

Llenu v npuHumMnbl ctaHaapTusauuu B Poccuinckon deaepaumm yctaHoBneHol defepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-$3 «O TexHU4YeCKOM perynmpoBaHum», a npasuna NpUMeHeHus HaLMoHarbHbIX
ctaHgaptoB Poccuiickon degepaumn — FOCT P 1.0—2004 «CraHgapTtusauumsa B Poccuiickon cegepaunn.
OCHOBHbIE NOMOXEHUA»

CBeaeHUs 0 cTaHaapTe

1 MOArOTOBNEH $eaepanbHbIM rocyaapcTBEHHBIM yupexaeHueM «Hay4Ho-y4ebHbIli ueHTp «Ceap-
Ka 1 KOHTposnb» npyu MITY um. H.3. baymaHna (®I'Y HYLICK npu MI'TY um. H.3. baymaHa), HauMoHanbHbIM
areHTCTBOM KoHTpona u ceapku (HAKC) Ha ocHoBe cobcTBeHHOro ayTeHTUYHOro nepesoja craHgapTa, yka-
3aHHOTO B MyHKTe 4

2 BHECEH TexHunyeckum komnteToM no ctaHaaptusauum TK 364 «Ceapka u poacTBEHHbIE NpoLecChi»

3 YTBEPXAEH VW BBELEH B AENCTBWE lMpukasom deaepanbHOro areHcTsa no TeXHUYECKoMy pery-
NMpoBaHuto n MeTponorun ot 15 aekabps 2009 r. Ne 1076-ct

4 HacTosilmi cTaHgapT naeHTudeH MexayHapoaHomy ctaHgapty MCO 2560:2009 «Matepuansl csa-
POYHbIE. DNeKTPoabl MOKPbIThIE OIS PYYHOWN AyroBO CBapKU HENMErmpoBaHHbIX U MENKO3EPHUCTBIX CTanen.
Knaccudpumkaumay (ISO 2560:2009 «Welding consumables — Covered electrodes for manual metal arc
welding of non-alloy and fine grain steels — Classification»)

5 BBEJEH BINEPBbIE

UHgbopmayusi 06 USMEHEHUSIX K HacmosiweMy cmaHOapmy rybnukyemcsi 8 exezo0HO uzdasaeMom
yKkazameine «HayuoHarbHele cmaHOapmel», @ meKem USMeHeHUll U rofpagok — 8 eXeMecsIYHO u3dasae-
MbIX UHGDOPMaUUOHHbIX yKazamernsx «HauuoHansHele cmaHOapmel». B cilyyae riepecMompa (3ameHsbi) uiu
OmMeHbI Hacmosiuieao cmaHdapma coomeememayiolyee yeedomeHue bydem onybruKo8aHo 8 eXeMecsy-
Ho usdasaeMoM ykasamerie «HayuoHansHsie cmaHdapmel». Coomeemcmesyrow,ast UHghopmayusi, yeeooM-
JNleHUe U meKcmbi pa3Meu,aromesi makxe 6 UHghopMayuoHHoU cucmeMe oble2o Mo/b308aHUsI — Ha
ogbuyuansHoM catime ®edepaslbHO20 a2eHmMemea o MexXHUYECKOMY pezynupoe8aHulo U Memposoguu e
cemu ViHmepHem

© CrangapTtuHdopm, 2011
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HAUMWOHANbHBIWN CTAHAAPT POCCUUWCKOW OS®ERQEPALUUMU

MATEPUAINbI CBAPOYHbDIE.
ANEKTPOALI MNOKPbITLIE ANA PYYHOW AYFOBOU
CBAPKUW HENEMTMPOBAHHbIX U MENKO3EPHUCTbLIX CTANEMN.
KNACCUDUKALIUA

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

HOara BBegeHns — 2011—01—01

1 O6nacTb NnpUMeHeHus

HacToswwi ctangapT ycTaHaBnuesaeT TpebosaHUA K knaccudmkaunm NOKpbITLIX 311IEKTPOAOB U Hannae-
NeHHOMY MeTanny B COCTOSIHAW MOCMe CBapkuM U NOCNECBapoYHON TepMOoo6paboTku AN pyvyHOU AYyroBow
CBapKe HenernpoBaHHbIX 1 MeNKO3ePHUCTLIX CTanen ¢ MUHUMarnbHbIM Npeaenom Tekydectu o 500 MMNa unu
MWUHUManNbHBLIM NPeaeioM NPOYHOCTU NpK pacTskeHun o 570 MMa.

HacTroswmnin ctaHaapT coaepxuT TexHudeckne TpeboBaHus Ana knaccudukauny no npeaeny Tekyvec-
T MeTanna wea n cpegHen aHepriun yaapa 47 Ox (metod A) n no npegeny NPoOYHOCTU NPU pacTsXKeHUN
mMeTanna wBea 1 cpefgHen aHeprumn yaapa 27 Ox (metoa B).

MpumevaHnwusn

1 Paspgensl, nogpasgensl U Tabnuubl, HOMepa KOTOpbIX 3aKaHuMBaloTCsi BYKBOW «A», NMPUMEHUMbI TOMNbKO AN
NOKPbITbIX 3NEKTPOAOB, KnaccmdrUMpoBaHHbIX MO Npegeny TeKy4ecTu MmeTtanna wea v cpegHen aHepruv yaapa 47 [x.

2 Paspgenbl, nogpasgens u Tabnuubl, HOMepa KOTOpbIX 3akaHuuBaTCA BykBoW «B», NpUMEHUMbI Tonbko AnA
MOKPbITbIX 3NEKTPOAOB, KNaccuuLMpOBaHHbIX NO Npedeny NPOYHOCTU NpU pacTAXEHUU MeTanna Wea 1 cpegHen 3Hep-
rvm ygapa 27 Ox.

3 Paagensl, nogpasgensl v Tabnvubl, HOMepa KOTOPbIX He UMetoT BYKBEHHbIX 0603Ha4YeHnn «Ax» nnu «Bx», npume-
HVMMbI [N BCEX NOKPLITbIX 3/1EKTPOAOB, KOTOPbIE KnaccuuumpyoTcsi COrnacHo HacToswemy cTaHgapTy.

2 HopmaTuBHbIe CCbINKK

B HacTosiwem cTaHaapTe UCNonb3oBaHbl 4aTUPOBaHHbIE 1 He4aTUPOBaHHbIE CChINIKM Ha MeXayHapoa-
Hble cTaHaapThl. Mpy AaTUpOBaHHBIX CCbiKax nocreayowme peaakUunum MexayHapoaHbiX cTaHaapToB UNnn
N3MEHEHWS K HUM AeACTBMTENbHbI 4151 HACTOSILLEro cTaHAapTa TOMbKO Mocie BBeAeHWS M3MEHEHWIA K HacTo-
AleMy cTaHAapTy UMK NyTem NOATOTOBKA HOBOW pefakuin HacTosawero ctangapTa. Mpu HeaaTUpoBaHHbIX
CCbIfIKax AeNCTBUTENbLHO NocnegHee u3ganve npusedeHHoOro ctaHaapTa (BKoYasi U3MeHeH s ).

NCO 544 Marepuansl cBapoyHble. TeXHUYECKNe YCNoBUS MOCTaBKX NpucagodHbiX Matepuanos. Bug
npoaykTa, pasmepsbl, 4OMYCKA U MapKUPOBKa

NUCO 2401 Bnektpoabl nokpblThle. MeToa onpegeneHuns KMNO koadduumeHTa nepexoga meTanna
CTEPXHSA B LIOB 1 koadduumeHTa Hannasa

MCO 3690 Caapka 1 poacTBeHHble npouecchl. OnpeneneHne cogepxaHusa Bogopona B MeTanne wea
npu ayrosoi ceapke heppuTHON cTanm

NCO 6847 MaTtepuansl cBapoyHble. Hannaeka cnos metanna 4ns XMMUYECKoro aHanusa

NCO 6947 Lskl ceapHble. Paboune nonoxeHus. OnpegeneHve yriosB HaknoHa 1 NoBopoTa

U3paHne odpmumansHoe
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NUCO 13916 Caapka. PykoBoACTBO MO M3MEPEHUIO TeMNepaTyphl MpeaBapnTernsHOro nogorpesa, TeM-
nepaTypbl MeTanna Mexay npoxogamu cBapku U TeMnepaTtypbl CONyTCTBYOLWEro nogorpesa

NCO 14344 Ceapka n poacTBeHHble npolecchl. Mpoluecchl 3NeKTPUYeCcKon ceapkn nog iocom 1 B
3alUMTHBIX rasax. PekomeHaaLmnm no npnobpeTeHno cBapoYHbIX MaTepuanos

NCO 15792-1:2000 Matepuanbl cBapodHble. MeToabl ucnbiTaHMA. YacTe 1. MeToadbl UCMbITAHWA
06pa3L0oB HannaBeHHOro MeTasna npu cBapke ctanu, HAKeNst U HAKeNeBbIX CNaBoB

NCO 15792-3:2000 MaTtepuansl ceapodHble. MeTogbl ucnbiTaHnin. YacTs 3. KnaccudpukaunoHHble
UCNBITaHUS CBAPOYHbIX MaTepmarnoB Nno MOMOXEHUI0 CBapKn U NpoBapy KOPHSA LIBa B YIIOBbIX LWBAX

NCO 80000-1 BenuunHbl 1 eguHmbl. Hacts 1. Ob6LLMe NONoXKeHUs

MpumeyaHune—Npy NONB30BaHMN HACTOSILLMM CTAHAAPTOM LieniecoobpasHo NPOBEPUTL AEVWCTBME CCbIOY-
HbIX CTAaHAAPTOB W KNaccuUuKaTopoB B UHPOPMALMOHHON cUcTeMe OBLLEro nonb3oBaHnsi — Ha odrUnanbHOM canTe Ha-
LmoHanbHoro opraHa Poccurickon ®egepaumm no ctaHgapTuaauum B cetv VIHTEPHET Min No eXerogHo n3gaBaeMoMy WH-
dhopmaLnoHHOMY ykasaTento « HaumoHaneHble cTaHAapThi», KOTOPbIN Ony6rnvkoBaH No COCTOSHUIO Ha 1 AHBaps TeKyLLero
roga, v No COOTBETCTBYIOLLMM £XEMECSHHO U3gaBaeMbIM MHOPMALMOHHBIM yKa3aTensiM, onybnnkoBaHHbIM B TEKYLLEM
rogy. Ecnu cceinoyHblii ctaHaapT 3aMeHeH (M3MeHeH), TO NMPU MoNb30BaHMM HacTOSLMM CTaH4apTOM criefyeT pyKOBOA-
CTBOBaTbCH 3aMEHSAOLLMM (M3MEHEeHHbIM) IOKYMEHTOM. ECnu CCbINoYHbIN cTaHAapT OTMeHeH 6e3 3aMeHbl, TO NONnoXeHue,
B KOTOPOM aHa CCblfika Ha Hero, NpuMmeHsaeTcd B Yactu, He 3anaFVIBaIOLLI,EI7I 3TY CCbIJIKY.

3 Knaccudmkauma

B HacTosiLleM cTanHAapTe UCNONb3YTCA ABa MeToAa Knaccudukaumm Ans ykasaHuss CBOMCTB MeTanna
LBa Npu pacTsxeHun n ygape. Oba Mmetoaa BKIOYaloT B cebst AONONHUTENbHbIEe 0603HaYeHUs 1S yKasaHus
HeKkoTopbIX Apyrux TpeboBaHuii KnaccudmKalm, kak BUAHO U3 cnedyolmx noanyHkToB. B 6onbwnHcTBe
crny4vaeB 3NeKTpoa MoXeT ObITb knaccuduunposaH o6oummn Metoaamu. B aTUX criyyasax MOXXHO NPUMEHSATL
nnéo ogHo 13 KnaccudrkaumoHHbIX 0603HaYeHUIn, NGO 0aHOBPEMEHHO oba.

Knaccudukauums BktoyaeT CBONCTBa MeTasnsna Wea, Nofly4eHHOro Npuy cBapke NOKPbLITHLIM 311EKTPOA0M,
Kak npuseaeHo Hke. OHa OCHOBaHa Ha UCNONb30BaHUM 3NeKTpoaa anameTpoMm 4,0 MM, NPUMEHAEMOro No
MCO 15792-3. Ecnu anekTpoA ykasaHHOro gnameTpa He BbinyckaeTcs, ANA UCNbITaHUM MeTanna wea Aon-

XeH OblTb UCMOMNb30BaH 3MeKTPoA AMaMeTpoM, Grmkanunm k 4,0 mm.

3A Knaccudukauus no npegeny Teky4yec-
TV U 3Hepruu yaapa 47 Ox

KnaccudukaumoHHoe obo3HavyeHUe cocTouT
13 BOCbMU CUMBOJIOB!

1) nepBbIN — CMMBOS MOKPLITOrO 3NeKTPoAA;

2) BTOPOW — CUMBOJST MPOYHOCTU U OTHOCU-
TenbHOro yanvHeHus MeTanna wsa (cM. Tabnu-
uy 1A);

3) TpeTun — CMMBOJI CBOWUCTB MeTasnna Lisa
npu yaape (cm. Tabnuuy 2A);

4) YyeTBEPTHIN — CUMBON XUMmnyeckoro
cocTaBa MeTanna wsa (cMm. Tabnuuy 3A);

5) NATbIA — CUMBON TUNA MOKPLITUS 3NIEK-
Tpoaa (cMm. 4.5A);

6) wecton — cumBon aeKTUBHOrO nepe-
Hoca MeTanna anekTpoga (OTHOWeEHWe Macchl
MeTanna, HannasneHHoro Npu cTaHAapTHLIX yCrno-
BUAX, K Macce 3MeKTpoAHOro CTepXHA) 1 poaa Toka
(cm. Tabninuy 5A);

7) cedbMON — CUMBOI MOJIOXEHUSA CBapKn
(cm. Tabnuuy 6A);

8) BocbMoO — cuMBON cofepxaHna anddy-
3MOHHOrO BOAOPOAa B HaMnaBleHHOM MeTanne
(cMm. Tabnuuy 7).

2

3B Knaccudmkauus no npegeny npoyHoc-
TU NpU pacTsHKeHUU U 3Heprum yaapa 27 [x

KnaccudukaumoHHoe obo3HayeHne cocTouT
13 CeEMU CUMBOIIOB!:

1) nepBbIA — CUMBOS NOKPLITOrO 3M1EKTPOAA;

2) BTOpPOW — CUMBOJT MPOYHOCTU MeTanna
wea (cm. Tabnuuy 1B);

3) TpeTui — cUMBON TUNA MOKPLITUSI 3NeK-
TpoAa, poa ToKa U MosoXeHUs cBapku (CM. Tabnu-
Ly 4B);

4) yeTBEpPTbIN — CUMBON XUMUYECKOro
cocTaBa MeTanna wsa (cMm. Tabnuuy 3B);

5) NATLIN — CUMBOS YCINOBUA NOCNECBapoY-
HOW TepMmuveckoi 06paboTku, Nocne KOTOPOW Ncnbl-
ThiBasica metann wea (cMm. 4.6B);

6) wecTon — cMMBON yKasbiBaeT, UTO 3fek-
Tpoa yaosneTsopAeT TpeboBaHuio No aHeprum yaa-
pa B 47 [x npu Temnepartype, KOTOpyl OBbIYHO
ucnonb3yT Npu TpeboBaHUU NO 3Heprun yaapa B
27 [x;

7) ceabMon — cumBon coaepxaHua andoy-
3MOHHOrO BOAOPOAA B HaNNasfeHHOM MeTanne
(cm. Tabnuuy 7).



KnaccudukaunoHHoe o6Go3HauYeHue CoCToUT
13 OBYX YacTeu:

a) obsizatenbHasa YacTb

B 3Ty YacTb BKMOUEHbI CUMBOSbI, YKa3blBato-
LMe anekTpod, NPOYHOCTL U OTHOCUTESbHOE Yan-
HeHWe, CBOMCTBA Npu yaape, XMMUYECKUiA cocTas U1
TUM NOKPLITUSA arekTpoda (cm. 4.1, 4.2A, 4.3A, 4 4A,
n 4.5A);

b) gononHuTenbHas YacTb

B 3Ty yacTb BKMOYEHBI CUMBOSIbI, YKa3blBato-
Wwre adhpeKTMBHBIN NepeHoc MeTanna anekTpoaa,
pPOA TOKa, MONOXEHNS CBapKWM AN NPUMEHSIEMOro
anekTpoda u coaepxaHue gudpdysnoHHoro Boao-
poaa (cMm. 4.7A, 4 8A n 4.9).
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KnaccugpukaumorHoe obo3HadveHue cocTouT
13 ABYX YacTew:

a) obssaTenbHasa yacTb

B 3Ty yacTb BKNtOYEHbl CUMBOSLI, YKa3biBato-
WMe anekTpod, NPOYHOCTb, TUM MNOKPBITWA, PoA
TOKa, NOMNOXKEHWE CBapKW, XMMUYECKUN cocTaB Y
ycrnosusi TepMudeckoln obpaboTkm (cMm. 4.1, 4.2B,
4.4B, 4.5B n 4.6B);

b) gononHuTenbHasa 4YacTb

B aTy yacTb BKMOYEHbl: CUMBOM AOMOMHU-
TenbHoro oboaHauveHWs aSHeprun ydapa 47 X,
KOTOpLI onpeaeneH B 4.3B, n cumBon cogepxaHus
AN dy3NOHHOro BoAOpoAa, KOTOPLIW onpeerneH B
49

O6o3HaueHue (cM. pasgen 11), Bkntovatollee B cebs 0b6s3aTenbHy0 YacTb U nobble BbibpaHHbIe ane-

MEHTbI AOMOMHUTENbHOM YacTu, AOMKHO BbITh YKasaHo Ha ynakoBKaX U B TEXHUYECKON AOKYMEHTaL MU Npouns-
BoauTens. Cxema nonHoro 0603HavYeHrsa 3neKTpoaos, Kinaccuduumpyemblx rno npeaeny TeKy4ecTv U aHeprm
yoapa 47 [x, npuseaeHa Ha pucyHke A.1 (metog A). Cxema nonHoro 0603HaveHns anekTpoaos, knaccudpu-
LUMpyeMbIX Mo npedeny NPOYHOCTU NPpU pacTskeHUn U sHeprin yaapa 27 [k, npusedeHa Ha pucyHke A.2

(MeTog B).

4 CvmBonbl U TpeboBaHuA

4.1 CuMBON NOKpPLITOro anekTpoaa

Cumaornom MOKPbITOro anekTpoda ana py‘-lHOI;I /J,yI'OBOVI CBapKn ABnAeTcA 6yKBa «E», pacnonoxeHHas B

Havane o603HavYeHus.

4.2 CumBonsbl MPOYHOCTU U OTHOCUTENTBbHOIO YANMHEeHUA MeTanna wea

4.2A Knaccudcdukauusa no npepeny Teky-
YyecTu 1 aHeprum ygapa 47 Ox

CuvmBoOnNbI Npedena TekydecTu, npegena npo-
YHOCTW U OTHOCUTENBHOO YANMHEHWSI NPU pacTshke-
HAM MeTanna LBa B COCTOSHWM MOCREe CBapKw,
onpedeneHHbIe B COOTBETCTBUA C pasaesiom 5, yka-
3aHbl B Tabnvue 1A.

Ta6nuua 1A — CumBOon NPOYHOCTU U OTHOCUTENb-
HOrO yAnNUHeHWs1 meTanna wsa (knaccudukauusa no
npeaeny Teky4ectu v aHeprmu yaapa 47 [1x)

4.2B Knaccudukauua no npepeny npou-
HOCTU NpPU pacTsHKEHUU U IHepruu yaapa 27 x

CuvmMBonbI Npegena NPOYHOCTU MPU pacTsike-
HAW MeTanna LWea B COCTOAHUM NOCcne CBapKn Unn
nocrnecBapo4Ho TepMmuyeckoin obpaboTku, onpe-
AeneHHOro B COOTBETCTBUN € pasferioMm 5, ykasaHbl
B Tabnuue 1B.

TpeboBaHusA No npeaeny TeKky4ecTn u 0THOCU-
TeNbHOMY YAJSMHEHWIO 3aBUCAT OT XUMWYECKOro
cocraBa, ycrnoBuin Tepmudeckoin obpaboTku, Tuna
NoKpbITUA U OT TpeboBaHUA NO Npeaeny NPOYHOCTH
npu pacTsikeHuM, kak nokasaHo B Tabnuue 8B ans
NnosiHoM Knaccudpukaumn.

Ta6nwunuya 1B — CuMBON NpoYyHOCTM MeTarnna LBa
(knaccudmkaums no npegeny NPoOYHOCTU MPU pacTshre-
HUM 1 SHeprum yaapa 27 [x)

Cume MuHumanbHbIn Mpenen MuHumansbHoe MuHuManeHbIA Npegen
son | MPemen Texy- NPOYHOCTU NpU | OTHOCUTENbHOE Cumson MPOYHOCTY NPYU PACTSHKEHUM,
yecTu®), MMa | pactskennm, MMa | yanunenne®, % MMa
35 355 Ot 440 po 570 22
BKIIOM. 43 430
38 380 01470 go 600 20 49 490
BKJIOY.
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Okoryarue mabnuysi 1A

Okonyarue mabnuysi 1B

Cum- MuHUManbHBIR Mpenen MuHumansHoe MuHumaneHbIn npepen
son | npeden Teky- MPOYHOCTU MPU | OTHOCUTENBHOE Cumson MPOYHOCTU NPU PACTSHKEHWUM,
vectv®, MMa | pactsikeHuu, MMa | yanunenne®), % MMa
42 420 OT1 500 go 640 55 550
BKIHOY.
20
46 460 Ot 530 oo 680 57 570
BKJITHOY.
50 500 OT 560 go 720 18
BKITHOM.

a) B ka4ecTBe npefena TeKy4ecT Npy Hanuuum
MMNaCTVYECKOTO TEYEHUS! MPUHUMAETCH Mpeaen ynpy-
rocT R, B MPOTMBHOM Crly4ae — YCIIOBHbI Npesen
TeKy4ecTn Ry 5

b) PacueTtHas anvHa o6pasLa AomkHa 6biTb paB-
Ha NATV AMameTpam MCMbITyeMoro obpasLa.

4.3 CuMBON CBOWCTB MeTanna wBa npu ygape

4.3A Knaccudukauua no npeaeny Teky-
YyecTUu U aHeprum yaapa 47 x

CvMBOMbI, yKasbiBalolwMe TemnepaTtypy, npu
KOTOPOW OOCTUMHYTO CpefiHee 3HavyeHue 3Hepruun
yaapa 47 [k npu cobniogeHnn ycrnoBuia, npusegeH-
HbIX B pasgene 5, npeactasneHbl B Tabnuue 2A.

UcnbiTaHnsam gorkHbl 6biTe NOABEPTHYTHI TPU
obpasua, Npu 3TOM TOMbKO OAHO 3HAYEHWUEe 3Heprun
yAapa MoxeT 6bITb HXe 47 [K, HO He Huke 32 [k.

Ecnu meTtann wea krnaccugpuumMpoBaH no
onpeaeneHHol TeMneparype, To, B COOTBETCTBUN C
Tabnuueli 2A, aTa Knaccuukaums aBToMaTUYeckun
pacnpocTpaHsieTcss U Ha nobyo Gonee BLICOKYIO
TemMnepaTypy.

Tab6nunya 2A — CvMmBON CBONCTB MeTanna wea npu
yAape (knaccudukaums no npegeny Teky4ectu n aHeprum
yaapa 47 [x)

TemnepaTtypa AN MUHUMAIIbHOTO CPeAHEro 3HaueHUs

Cumson 3Hepruu yaapa 47 x, °C

He pernameHtnpoBaHo

20

0

MUHyC 20

MuHyc 30

MUHYC 40

MUHyC 50

o |lo |~ |w|IN O[> | N

MUHyC 60

4.3B Knaccudumkauna no npegeny npou-
HOCTU NPU pacTAXeHUU U IHepruu yaapa 27 x

CneuuanbHbll CUMBON ANA CBOWACTB NpU yaa-
pe He ycTaHoBneH. MNonHas knaccudukauma B Tab-
nuue 8B onpeaensieT TeMmnepatypy, Npu KOTOPOMU
aocturaetca 3HadveHue aHepruu yaapa 27 [k B
COCTOSIHUM NOCIE CBapKX UMW NOCNecBapoYHOn Tep-
Mudeckoit 06paboTkn npu cobniogeHnn ycnosuig,
npueeaeHHbIX B pasgene 5.

UcnbiTaHuam  aomkHbl ObITb  NOABEPrHyTHI
naTb obpasuos. MNpu 3ToOM ABa 3HAYEHUSA 3HEpPrun
yAapa, MMHUManbHoe U MakCcUMaribHOe, He YYUTbI-
BaloT. [lBa U3 Tpex OCTaBLUMUXCA 3HAYEHUA JOIKHbI
6bITb Gonee 27 [k, 0QHO U3 TPEX 3HAYEHUI MoXeT
6bITb HMXE, HO He MeHee 20 k. CpeaHee u3 Tpex
OCTaBLUMXCS 3HAYEeHWA AOMKHO ObiTb He MeHee
27 Ox.

BeegeHne pononHutensHoro cumsona «U»
nocne CMMBONA YCNOBUA TepMudeckoi obpaboTku
yKasbiBaeT, 4YTo AonofHuTenbHoe TpeboBaHue no
3Heprun yaapa B 47 [k npu Temnepartype ucneita-
HUsA, COOTBETCTBYIOLEN 3Hepruv yaapa 27 [k, Tak-
e ObINo yaoeneTBopeHo. B cniyyae TpebosaHus no
3Heprumn yaapa 8 47 [PK KONUUYECTBO WUCMbITaHHbIX
06pasuoB 1 nony4YeHHble 3Ha4YeHUs1 AOSKHbI OTBe-
yaTb TpeboBaHuaMm 4.3A.
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4.4 CumBONn XUMNYECKOro cocTaBa MeTanna wea

4.4A Knaccucdbukauus no npegeny Teky4vec-
TU U 3Hepruu yaapa 47 Ix

CUMMBOIbI XMMYECKOro cocTaBa MeTanna LBea,
onpegeneHHoro B COOTBETCTBMM C pasgeriom 6, yka-
3aHbl B Tabnnue 3A.

Tabnwnuya 3A — CuMBON XMMUYECKOrO COCTaBa Me-
Tanna wea (knaccudurkaumsa no npegeny TeKy4yectu u
aHeprum yaapa 47 [Ix)

4.4B Knaccudukauua no npepeny npou-
HOCTU NPU pacTsHKeHUU U 3Heprum yaapa 27 Ix

C1MBO/IbI OCHOBHbIX NErMpyoLLNX 3N1EMEHTOB
N, B HEKOTOPbIX Crly4asix, HOMUHasbHBIA YPOBEHb
Hanbonee BaXXHOTO NernpyoLLero afieMeHTa metasn-
na wea, ornpeaerieHHbIX B COOTBETCTBUM C pasfe-
nom 6, ykasaHbl B Tabnuue 3B. Cumson
XMMUYECKOTO cocTasa cnegyeT HemnocpeacTBEeHHO
33 CMMBOJIOM TWMNa MOKPLITUSI, @ He 3a CMMBOJIOM
npoyHocTu. MNonHas knaccudukauums, npusegeHHas
B Tabnuue 10B, onpenenseT KoHKpeTHbIe TpeboBa-
HUS K XMMUYECKOMY cOCTaBy AN onpedeneHHon
Knaccudurkaumm snekTpoaos.

Tab6nunua 3B — CumMBON XMMUYECKOrO COCTaBa Me-
Tanna wea (knaccvdukaums no npegeny npoYHoCTV Npu
pacTsikeHun U sHeprmm yaapa 27 [Ox)

Xumudeckuii coctas? £) .9, % (no macce) Xumudeckuii cocTas
Cumeon
Cumson cnnasa . .
crnnaea . OcHoBHoM nerupy- | HoMuHanbHLIA ypo-
Mn Mo Ni o o
IOLWUIA 3NEeMEHT BeHb, % (no macce)
Be3s Be3 cumBeona,
cumBeona 2.0 - -1, =P1 wnn —P2 Mn 1.0
Mo 1,4 — -1M3 Mo 0,5
0,3—0,6 Mn 1,5
MnMo 1,4—2,0 -3M2 Mo 04
. Mn 1,5
1Ni 1,4 0.6—1.2 -3M3 Mo 05
Mn1Ni 1,4—2,0 -N1 0,5
2Ni 1,4 — 1,8—2,6 -N2 Ni 1,0
Mn2Ni 1,4—2,0 1,2—2,6 -N3
. 1,5
SNi 2638 —3N3 Mn
1,4 Ni
1NiMo 0,3—0,6 0,6—1,2 -N5 2,5
V4 JTroboin gpyroi cornacoBaHHbIi COCTaB -N7 Ni 3,5
a) Ecnn He OroBOpPeHo, To cogepxarve Mo n Cr -N13 6.5
AOMXKHO BbITb He Bonee 0,2, Nin Cu — He Gonee 0,3, V Ni 1,0
n Nb — He 6onee 0,05 ans kaxgoro aneMeHTa. —-N2M3 Mo 0,5
b) Ecnun B Tabnvue npuBeAeHo 0gHO 3HayeHue, Ni 05
TO OHO O3HauYaeT MaKCMMarbHYH BENUYMHY. -NC Cu 04
<) MaTepuanbl, XMMUYECKUI COCTAB KOTOPbIX OT- :
cyTCTBYeT B Tabnmue, MOXHO 0603HauaTh aHaNorMyHO —cC Cr 0,5
¢ gobaeneHnem Brepeay OykBbl «Z». XMMUYeckue ana- Cu 0.4
NascHbl COCTaRa He oMpegeneHbl, NO3TOMY ABa anek- Ni 0,2
Tpoga C OAWHAaKOBbIM CMMBOMOM Z MOryT ObiTb He —-NCC Cr 0,6
B3aVMO3aMEHSIEMbIMM, Cu 0,5
Ni 0,6
-NCC1 Cr 0,6
Cu 0,5
Ni 0,3
-NCC2 Cr 0,2
Cu 0,5
e TioBon gpyrov cornacoBaHHbIA
cocTae
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4.5 CumBoOn TMNa NOKPbITUA 3neKkTpoaa

4.5A Knaccudukauus no npe-
peny TeKy4yecTM U 3Hepruu ypa-
pa 47 Ox

Twn NOKPbITUSA 3anekTpoaa
CYLWeCTBEHHO 3aBUCUT OT cocTaBa
Wwnakoobpasyowmnx KOMMNOHEHTOB.
CuMBONbLlI TUNa MOKPLITUA OOSMKHbI
COOTBETCTBOBATL CUMMBOMAM, npuse-
JeHHbIM B Tabnuue 4A.

Tabnnua 4A—CumBon TMNa no-
KpbITUA (knaccudmkaums no npegeny te-
Ky4ecTu v sHepmmm yaapa 47 [x)

4.5B Knaccucdukauusa no npegeny npo4yHoOCTU Npu pac-
TSOKEHUM U 3Hepruum yaapa 27 Ox

TWN NOKPLITUA 3MeKTpoda CYWECTBEHHO 3aBUCUT OT TUNa
LLNakooOpasyoLMX KOMMIOHEHTOB. TUN NOKPLITUA Talkke onpeae-
naeT noaxoasilee NonoXeHNe CBapkn U pof Toka B COOTBETCTBUK
¢ Tabnuuen 4B.

Ta6nwunuya 4B — Cumeon tvna nokpbitus (knaccudukauma no npe-
Aeny NPOYHOCTU MPU PaCTsXKEHUU 1 SHeprvm yaapa 27 [x)

Cumson Tun nokpbITUS Cum- TuUn NoKpLITUS Honomer;n;e Pog Toka®
son CcBapku
A Kucnbiii 03 PyTHno-ocHoBHOM Bce®) a.c.nd.c. ()
LiennionosHeiin 10 d.c. (+)
UennionosHein Bce
R Pymunosein 11 a.c.nd.c. (+)
RR Pymunoeeiv Toncreimn 12 a.c.und.c. (-)
PyTtunoBein
RC PyTuno-uennionosueiv 13
a.c.und.c. (1)
RA PyTuno-kucnein 14 | PytunoBbit + XenesHbi NOpPoLWoK
RB Py TUINO-0CHOBHOI 15 Bce®) d.c. (+)
OcHoeHoe
B OcHOBHOM 16 a.c.und.c. (+)
MpumeyaHun e — Onucaxne 18 OCHOBHOM + Xene3Hbl MOPOLLIOK a.c.und.c. (+)
XapakTepucTuk Kaxxgoro n3 3Tnx TunoB
MOKPbITUS NPVYBEAEHO B NPUNOXKeHNN B. 19 VinbmenuToBO® a.c.md.c. (£)
20 Okeng xenesa a.c.mnd.c. (-)

24 PyTWnoBbIf + Kene3Hbli NOpOLLOK PA, PB

a.c.mnd.c (1)
27 | Okena xenesa + xenesHbin NOPOLLOK

28 OcHoBHOW + xenesHbivi nopowok | PA, PB, PC| a.c.nd.c. (+)

Mo pekomeHagauusm

40 He onpepenexo NPOM3BOAMTENS

45 d.c. (+)
OcHoBHOe Bce

48 a.c.und.c. (+)

) MonoxeHve onpegdeneHo B I1SO 6947: PA — HuxHee,
PB — ropnsoHTansHoe, — BepTUKansHoe (4nA  yrmoeoro  LIBa),
PC — ropuaoHTansHoe, PG — BepTrKansHOe CBEpXY BHUS.

b) MepemeHHbIii TOK — a.C.; NOCTOSHHBINA TOK — d.C.
(=) — npsiMasi NonNsAPHOCTb (ANEeKTPo4 oTpuuaTenbHbIN); (+) — obpaT-
Hasi NONMAPHOCTL (3MEKTPOA NONOKUTENBHbBIN).

¢) MonoxeHwsi, 06o3HaYeHHble Kak «Bcey, MOIYT BKIHOYaTb UIK
He BKMNoYaTb CBapKy B BEPTUKANbHOM MOMOXEHWU CBEPXY BHU3. ITO
AOMKHO BbITh yKa3aHo B AOKYMEHTaLUMUW NPON3BOaUTENS.

MpumeyaHune—OnNMcaHne xapakTepUCTUK Kaxaoro wus
3TUX TUMNOB MOKPLITUSA NPUBEAEHO B NpUnoxeHum C.
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4.6 CumBon ycnoBUi NocriecBapoYyHoOi TepMuyeckon o6paboTku MmeTanna wea

4.6A Knaccudmkaums no npegeny
TeKy4ecTu v aHepruu yaapa 47 fx

Knaccudukauna ocHoBaHa Ha MexaHu-
YecKkMx CBOWCTBaxX MeTanna LuBa TOMNbKO B
COCTOSIHUM MOCHEe CBapKM, MO3TOMY HET CUMBO-
na ycnosuiA NOCecBapoyYHON TEepMUYECKON
06paboTku.

4.6B Knaccudukauua no npegeny npovyHoOCTU
npu pacTAXXeHUU 1 aHepruu yaapa 27 [x

Ecnu anektpoa knaccuduuMpoBaH B COCTOSIHAU
nocrne ceapku, To K obosHayeHuo cnegyeT A06aBuUTb
cumBon «Ax. Ecnu anektpog knaccudguumposaH B coCTo-
SIHUM MOCNecBapoYHOn Tepmuyeckon obpaboTku, TO K
knaccudukaumm criegyeT AobaBntb cumsor «P».

Mpn KnaccupurunpoBaHUU B COCTOSAAHUN NOCrecBa-
pOYHON Tepmudeckon obpaboTkn TemnepaTypa TepMu-
Yyeckoin o6paboTkn fdomkHa ObiTb (620 +15) °C, 3a
NUCKMOYEHNEM Xnummyecknx coctasoB N5 1 N7, ans koto-
pbIX TemnepaTtypa gomxkHa 6biTb (605 + 15) °C, n N13,
ONs KOTOPOro Temnepartypa gomkHa beitb (600 + 15) °C.
Bpems Bblaepxku npyu TemnepaTtype MocrecBapo4Hoin
Tepmuyeckoin 06paboTkn OMmKHO BbITb 180'25 y.

Ecnu anekTtpoa knaccudpmunposaH no 060Mm MeTo-
Aam, To K 0603HaqeHuo cnegyeT Ao6aBUTbL CUMBOIT «APY.

Korga ucneityembln obpasey, nomeLaloT B MNevb,
TemnepaTypa neuv goskHa 6eiTe He 6onee 300 °C. Cko-
POCTb HarpeBsa OT 3TOW TOUKM 40 YKa3aHHON TeMnepaTypbl
BblAEPXKN gorkHa 6biTb B AnanasoHe oT 85 °C/4 pgo
275 °C/J. Mocne 3aBeplueHns BblaepXKn obpasel, criedy-
eT OXMaanuTb B neuu go Temrepatypbl Huxe 300 °C co cko-
pocTbio He 6onee 200 °C/u. ObpaszeL, MoXeT ObITb yaaneH
13 neun npu nobon temnepatype Hrxke 300 °C u oxnax-
[OeH Ha OTKPbLITOM BO34yXe 40 KOMHaTHOW TemnepaTypbl.

4.7 CumBon achcheKTUBHOrO NepeHoca MeTanna anekTpoaa U poaa Toka

4.7A Knaccudmkaumsa no npegeny
TeKy4yecTu U aHepruu yaapa 47 Ox

CumBonel  adpekTUBHOro  nepeHoca
MeTasnna anekrtpoaa, onpeaerieHHoro B coot-
BeTcTBUM ¢ UCO 2401, u poaa Toka ykasaHbl B
Tabnuue 5A.

Tabnwuuya 5A — CMBON HOMUHANbLHOM 3ddhek-
TUBHOCTU 3NEKTPOAA M poAa Toka (knaccudmkaums
no npegeny TeKy4ecTu u aHepruv ypapa 47 [1x)

Cum- | OpdeKkTUBHLIN NepeHoc meTanna Pon
Bon anextpopa n, % Toka?) b)
; o 105 Bkniou.
3 Cg. 105 pno 125 Bkniou.
a.c.nd.c.
d.c.
: Ch. 125 Ao 160 BiTiou.
7
8 Cs. 160
@ Ur06bl NPOJEMOHCTPUPOBATH BO3MOXHOCTb
CBapKu Ha a.C., UCMbITaHUSI CrieyeT BbiNONHATH
NPpY HaNPsXEHUM XONOCToro xoaa He Gonee 65 B.
® MepemeHHbIi  TOK—a.C.;  MOCTOSHHbIN
ToKk — d.c.

4.7B Knaccudmkauyma no npegeny npoyvHocTu
Npu pacTAXeHUU U 3Hepruu yaapa 27 fx

HeT cneunansHoro cumsona ahhekTUBHOro nepe-
Hoca MeTanna anekrpoda u poga Toka. Poa Toka BkIto-
YyeH B CUMBOM Tuma noKpbITUA (CM. Tabnuuy 4B).
AddeKkTMBHBIN NepeHOC MeTanna 3nekTpoaa He ykasbl-
BaeTcs.
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4.8 CumBOI NOMOXEeHUA CBapKu

4.8A Knaccudumkauma no npegeny Teky-
4yecTU U IHepruu yaapa 47 Ox

CuUMBOIBI MOMNOXEHUSI CBaPKWU, NPU KOTOPBIX
3NeKTpod MUCMbITLIBAETC B COOTBETCTBAM C
NCO 15792-3, ykasaHbl B Tabnuue 6A. TpeboBaHus
K MCMbITaHNAM (CM. pasgen 7).

Tab6nwuuya 6A— CuMBON NonoxeHns CBapku (knaccu-
cvKkaums No npeaeny Teky4yecTu U sHeprum yaapa 47 [1x)

MonoxeHue CBapku B COOTBETCTBUU

Cumzon ¢ 1CO 6947

PA, PB, PC, PD, PE, PF, PG
PA, PB, PC, PD, PE, PF
PA, PB
PA
PA, PB, PG

(W iN| =

4.8B Knaccudmkauma no npegeny npou-
HOCTU NPU pacTAXKEeHUU U IHeprum yaapa 27 Ox

HeT cneunanbHoro cuMBOMa MOMNOXEHUs
cBapku. TpeboBaHUA No NONOXEHUIO CBapKN crieay-
10T N3 CUMBOSIA TUNa NOKPbITUA (CM. Tabnuuy 4B).

4.9 CumBon coaepxaHua audpcdy3sMoHHOro BogopoAaa B HannasneHHOM MeTanne

B Tabnuue 7 npuBegeHbl CUMBONLI coepXXaHua anddy3MoHHOro Bogopoaa B HannasneHHOM MeTanne
npuv UCnosnb3oBaHnK anekTpoga gnametpom 4,0 MM, onpeaeneHHoro Mmetogom, onncadHbim B UCO 3690.

Mcnonb3yeMblit Tok AomkeH 6biTb 0T 70 % A0 90 % MakcuManbHON BeNUYUHLI, PeKOMeHAYeMOn Npons-
BoguTenem. dnekTpodbl, PpeKoMeHAyeMble A UCMONb30BaHUA Ha NePeMEHHOM U NOCTOAHHOM ToKaxX, A0S-
XHbl 6bITb UCMbITAHBI HA NEPEMEHHOM ToKe. JneKTpoabl, peKoMeHAyeMble ANA UCMONb30BaHUA TOMbKO HA
MOCTOSIHHOM TOKe, AOIKHbI ObITb UCMbITaHbI HA MOCTOAHHOM Toke 0GpaTHOM MNONAPHOCTHU.

MponssognTens OOSKeH NpefocTaBuUTb MHOPMaUMIO O PEKOMEHAYEMOM pOAe TOKa WM YCIOBUSIX
NOBTOPHOM CYLLKM AN AOCTMXKEHUS AOMYCTUMOrO YPOBHS codepkaHus anddy3noHHOro Boaopoaa.

Tab6nwuya 7 — Cumeon cogepxanusi ancdy3MoHHOrO BOAOPOAa B HANMIaBNeHHOM MeTarnne

Cumeon CopepxaHue sopopoaa, mn/100 r HannasneHHoro MeTanna, He Gonee
H5 5
H10 10
H15 15

M pwum™eyaHn e— [JononHutensHan nHhopmaums o audhdy3moHHOM Bogopoae npueegeHa B npunoxexnnm D.

5 MexaHu4yeckue mcnbITaHUA

5A Knaccudmkauua no npegeny Teky4yec-
TU 1 3Heprum yaapa 47 Aix

McnbiTaHus Ha pacTsbkeHue U yaap, a Takke
nobble HeobxoaMMEle NOBTOPHbLIE UCMLITAHUA AON-
HbI GbITb BBINOJIHEHBI B COCTOSIHUWN NOCNe CBapKu,
ncnonbays obpasel M3 metanna wea tmna 1.3 B
cootBeTcTBUN ¢ MCO 15792-1, npu ycnosuax ceap-
Kun, NnpuBeaeHHbIX B 5.1 1 5.2 HacTosAwero ctaHaap-
Ta.

5B Knaccudmkauyusa no npegeny npovHoc-
TU NPU pacTXKEeHUU U 3Hepruu yaapa 27 x

UcnbiTaHna Ha pacTsbkeHue U yaap, a Takke
nobble HeobxoANMblE NOBTOPHBIE UCTIBITAHUA AOMK-
Hbl ObiTb BBINOMIHEHLI B COCTOSIHAW MOCMEe CBapku
nvnn nocnecsapovHon Tepmudeckon o06paboTku,
ucnonbays obpaseu us metanna wea Tna 1.3 B
cooteeTcTBUM ¢ UCO 15792-1, npun ycnosuax ceap-
K1, NpuBeaeHHbIX B 5.1 1 5.2 HacToAwwero cTaHgapTa.

Ecnu npeanucana obpaboTka Aona yaaneHus
anddyanoHHoro sogopoaa, MexaHu4eckue MUCnbl-
TaHua cnegyeT NPoOUM3BOAUTL B COOTBETCTBUM C
NCO 15792-1.
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5.1 TemnepaTtypa npegBapuTenbHOro NogorpeBa U Temnepartypa Mexay npoxoaamMu

TeMHepaTypa npeasapuUTenbHOro nogorpesa Metanna U TteMnepartypa Mexay npoxogamMmun OOJKHbI

6bITb  M3MepeHbl
(cm. UCO 13916).

5.1A Knaccudukauua no npegeny Teky-
YyecTu 1 3Heprum ygapa 47 Ox

MpenBapuTenbHbIll NogorpeB He TpebyeTcs,
CBapKy MOXHO HauyuHaTb Npyv KOMHaTHON Temnepa-
Type. Temnepatypa Mexgy npoxoAamu AofkHa
HaxoauTbea B ananasoHe o1 90 °C ao 175 °C. Ecnu
nocrie Kakoro nuMbo npoxoga TemnepaTtypa Mexay
npoxofamMu npeBbilleHa, TO UCMbITYeMbIn obpasel,
JorkeH ObITb OxNaXxaeH Ha Bo3ayxe 4o TemnepaTy-
pbl HAXE YKkasaHHOro BepxHero npejena.

[na Toro, 4To6bl OAHOBPEMEHHO AOCTUYb Tpe-
GyemMble CBOWCTBa MpuU pacTsKeHun 1 yaape, BO3-
MOXHO MoTpebyeTca noggepkuBaTb Temnepatypy
mMexay npoxogamu B 6onee y3kom guanasoHe.

C nMpuUMeHeHVeM TepMoKkapaHaallen,

KOHTaKTHbIX TepMOMEeTpOB WM TepmMonap

5.1B Knaccucukauus no npegeny npou-
HOCTU NPU pacTsXKEeHUU U IHeprum yaapa 27 Ox

Temnepatypa npeasapuTenbHOro nogorpesa
1N Mexay npoxoaamm Ansi 3N1eKTpoaoB, He UMELoLLMX
CMMBONA XMMWYECKOro cocTaBa MMM C CMMBOJSIOM
«=1» (cm. Tabnuupl 3B n 8B), gomkHo ObITb OT
100 °C oo 150 °C. TemnepaTypa npeasapuTenbHOro
nogorpesa U Mexagy npoxodamu nsi BCex Apyrnx
XMMUYECKNX COCTaBOB AoimkHa ObiTb oT 90 °C go
110 °C.

Tabnwuya 8B — TpeboBaHus K MEXaHWYECKUM UCMbITAHWAM (Knaccudukaums no npegeny npoYHOCTU NPy pacTsixe-

HWUKW 1 SHepruu yaapa 27 Jx)

Temnepatypa ucnbiTaHua obpasua
n n a) OTHOCUTENBHOE
Knaccudukauma Ziiig;j:;:scmnlpm penen &eﬁgqecm ’ yoIMHeHne?), Ag, % ¢ V-06pasHbiM Hagpes3om no
' meToay Wapnu®), °C
E4303 0
E4310 20 30
E4311
E4312
16 —
E4313
E4316
430 330 -30
E4318
20
E4319 -20
E4320
E4324 16
E4327 =30
E4340 0
E4903 490 20
E4910
Ot 490 po 650 Bkntou. =30
E4911
E4912
E4913 16 —
E4914
400
E4915 30
E4916 490
E4916-1 —45
20
E4918 =30
E4918-1 —45
E4919 -20
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lpodormxeHue mabnuys! 88

Knaccudukauus

Mpenen npovHOCTH NpuY
pacTsikeHun?), MMa

Mpenen Tekyvectn @,
MIMa

OTHOCUTENBHOE
yanuneHne?), A, %

TemnepaTypa ucnbitaHus obpasua
¢ V-o6pasHbiM Hagpe3om no
meToay Laprub), °C

E4924

E4924-1

E4927

E4928

E4948

490

400

16

20

E5716

E5728

570

490

16

E4910-P1

490

420

20

E5510-P1

E5518-P2

E5545-P2

550

460

17

E4910-1M3

E4911-1M3

E4915-1M3

E4916-1M3

E4918-1M3

E4919-1M3

E4920-1M3

E4927-1M3

490

420

400

20

E5518-3M2

E5516-3M3

E5518-3M3

550

460

17

E4916-N1

E4928-N1

490

390

20

E5516-N1

E5528-N1

550

460

17

E4916-N2

490

390

20

—40

E4918-N2

490

390

E5516-N2

E5518-N2

550

OT1470 po 550
BKITIOY.

E4916-N3

490

390

20

E5516-N3

E5516-3N3

E5518-N3

550

460

17

E4915-N5

E4916-N5

E4918-N5

E4928-N5

490

390

20

E5516-N5

E5518-N5

550

460

17

—60

10
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Temnepatypa ucnbiTaHus obpasua

Mpegen npodHocTv npu | Mpegen Tekyyvect 2, OtHocuTensHoe
Knaccudcukauus pacmmeHMMa), MMa MMa yonuHerne?, Ag, % ¢ V-o6pasHbiv Haqg;a:iom no
meTtony Wapnu®), °C
E4915-N7
E4916-N7 490 390 20 -100
E4918-N7
E5516-N7
-75
E5518-N7
550 460 17
E5516-N13 -100
E5518-N2M3 —40
E4903-NC
E4916-NC 490 390 20
E4928-NC
E5716-NC
570 490 16
E5728-NC
E4903-CC
E4916-CC 490 390 20
E4928-CC
E5716-CC
570 490 16 0
E5728-CC
E4903-NCC
E4916-NCC 490 390 20
E4928-NCC
E5716-NCC
570 490 16
E5728-NCC
E4903-NCC1
E4916-NCC1 490 390 20
E4928-NCC1
E5516-NCC1
550 460 17 =20
E5518-NCC1
E5716-NCC1
570 490 16 0
E5728-NCC1
E4916-NCC2
420 20
E4918-NCC2 490 20
E49XX-G 400
E55XX-G 550 460 17 —
E57XX-G 570 490 16

2) EAVHUYHBIE 3HAYEHUS SIBNSIIOTCS MUHUMATTBHO BONyCTUMbIMMU.
b} 3Hak « — » 0603HaYaET, UTO MoKasaTenb He PernameHTUPOBaH.

11
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5.2 NMocnepoBaTenbHOCTb BbINONMHEHNA NPOX0O40B

MocneaoBaTenbHOCTL BLINOMHEHWST MPOXOA0B AOIPKHA COOTBETCTBOBATL yKa3aHHOMW B Tabnuvue 9.

HanpasneHune cBapku npuy BbINOMHEHUN Npoxoda He OOIMKHO U3MeHATbeA. Kaxabll npoxoa AomkeH
ObITb BBIMOMHEH Mpu Toke, cocTaBnstowem ot 70 % ao 90 % MakcMManbHOro 3HauyeHUs, pekoMeH4OoBaHHOro
npoussoauTenemM. HesaBnMcumo OT TUNa NOKPLITUSA cBapKa AOMKHa OCYLLeCTBMAATLCA Ha NnepeMeHHOM Toke,
€cnu NPUMeHUM N NEPEeMEHHBIA U MOCTOSIHHBIA TOK, U Ha MOCTOSIHHOM TOKEe peKkoMeHAYyeMOin NOoMsipHOCTH,
ecnn TpebyeTcst MOCTOSIHHBINA TOK.

Tab6nwuuya 9—TllocnegoBatenbHOCTb BbIMOMHEHNS MPOXOA0B

MHOrocnonHbIf WoB

[uameTp anektpoaa®, mm
Homep cnos Konu4ectso npoxoaos Ha crow Konuyecteo cnoes

4,0 OT nepBoro [0 nocneaHero 2b) 7—9

a) [Ins gMameTPOB, OTIIMYHBIX OT 4,0 MM, NOCNEA0BaTENbLHOCTb BLINONHEHUS NPOXO0B AOMKHA BbITh onpeaene-
Ha N3roTOBUTENEM.

b) lea BepXHMX CrOA MOrYT BbITh BLIMOMHEHbLI TPEMS NPOXOAAMU KEXKAbINA.

6 Xnmuyecku aHanus

XNMUYEeCKUIA aHanM3 MoxeT ObITb NpoBedeH Ha Nbom cooTBeTCTBYOWEM 0bpasue. OgHako B cnop-
HbIX criydasix criegyeT ncnonb3oBaTth ob6pasLbl, 3roToBneHHble B cooTBeTCcTBUM ¢ MCO 6847. MoxeT 6biTb
UCNonb3oBaH MO0 aHaNnUTUYECKUIA METOA, HO B CTIOPHLIX Criydasix crieqyeT UCNoNb3oBaTb 0OWEenpuUHATLIE
onybnukosaHHble MeTOAbI.

6A Knaccudukauus no npepeny Tekyyec- 6B Knaccudukauua no npepeny npouHoc-
TU U 3Heprun ypapa 47 Ix TU NpU pacTsHKeHUU U IHepruu yaapa 27 fix

PesynbTaTbl XMMUYeckoro aHanusa LOSKHbI PesynbTaTbl XUMUYECKOTO aHanuMsa AOMKHbI
yOoBneTBopsiTb TpeboBaHWAM, nNpuBedeHHBIM B yOOBMeTBOpsiTb TpeboBaHWsIM, NpUBEAEHHLIM B
Tabnuue 3A. Tabnuue 10B.

Tabnwuua 10B— TpeboeaHus kK XMMUYECKOMY COCTaBY MeTanna LWea (knaccudukauus no npegeny npo4HOCT! Mpu
pacTskeHUM 1 sHeprumn yaapa 27 [x)2) )
CopepxaHue 3r1eMeHTOB NPMBEAEHO B NPOLIEHTax No mMacce

Knaccudukaums C Mn Si P S Ni Cr Mo \ Cu | Al

E4303
E4310
E4311
E4312
E4313
E4316 03 | 020 | 030 | 0,08
E4318 003 | 060 | 040 | 0025 | 0015 — | =
E4319
E4320
E4324
E4327
E4340 — — — — — — —
E4903 015 | 125 | 0,90 03 | 020 | 030 | 0,08

0,20 1,20 1,00 — —

0,20 1,20 1,00

12
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lpodomxeHue mabnuysi 10B
CopgepxaHue anemMeHTOB NpYBEAEHO B NPOLEHTaxX Mo Macce

Knaccudukauus C Mn Si P S Ni Cr Mo \Y Cu Al

E4910
E4911
E4912
E4913
E4914
E4915
E4916
E4916-1
E4918
E4918-1

E4919 0,15 0,90 0,035 | 0,035
E4924 1,25
E4924-1
E4927 0,75
E4928
E4948 1,60
E5716
E5728
E4910-P1

1,25 0,90 | 0,035 |0,035

0,20

1,20 1,00 — —

1,25 0,90

0,75
1,60 0,30 0,20 0,30 0,08

0,90
0,12 0,35 —
0,30

0,20 1,20 0,60 1,00 0,10
0,50

E5510-P1
E5518-P2

0,90—1,70 | 0,80 0,20 0,05
E5545-P2

E4910-1M3

0,60 0,40 — | —
E4911-1M3

E4915-1M3
0,60

E4916-1M3
0,90 — 0,40—0,65
E4918-1M3 0,80

E4919-1M3 —

E4920-1M3 0,12 0,60 0,40

E4927-1M3 1,00 —

E5518-3M2 1,00—1,75 0,25—0,45

0,030 | 0,030
E5516-3M3 0,80 0,90

1,00—1,80 0,40—0,65
E5518-3M3

E4916-N1

E4928-N1

0,60—1,60 | 0,90 0,30—1,00
E5516-N1

E5528-N1
E4916-N2 0,35

0,05

0,08 |0,40—1,40| 0,50
E4918-N2

E5516-N2

0,80—1,10 | 0,15

0,12 |0,40—1,25| 0,80
E5518-N2

E4916-N3
1,25
E5516-N3 0,60

0,10 1,10—2,00
E5516-3N3 1,60 — —

E5518-N3 0,80

1,25
E4915-N5 0,05 0,50 2,00—2,75

13
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OkoHnyaHue mabnuusi 10B
CogaepxaHne 3NeMeHTOB NPUBEAEHO B NMPOLEHTaxX No macce

Knaceudukaums | C Mn Si P S Ni Cr Mo \Y Cu Al

E4916-N5
E4918-N5
E4928-N5 0,10| 1,00 0,80 | 0,025 | 0,02
E5516-N5 0,60
E5518-N5 0.12 0,80
E4915-N7
E4916-N7 0,05| 1,25 0,50 | 0,030 | 0,030
E4918-N7
E5516-N7
E5518-N7

E5516-N13  |0,06| 1,00 0,025 6,00—

7,00
0,60 0,020
E5518-N2M3 |0,10| 0,80— 0,020 0,80— | 0,10 0,40— 0,02 0,10 0,05

1,25 1,10 0,65

0,05 1,25 0,50 0,030 0,030

2,00—
2,75

3,00—
3,75

0,12 0,80

E4903-NC  |0,12
E4916-NC
E4928-NC
E5716-NC
E5728-NC 0,20—
E4903-CC 0,60
E4916-CC
E4928-CC
E5716-CC
E5728-CC
E4903-NCC

0,25—

0,70 0,30

0,30—
1,40

0,30—

0,90 — 0.70

0,030 0,030 —
E4916-NCC
0,05— 0,30—

E4928-NCC Das 2
E5716-NCC — _
E5728-NCC
E4903-NCC1 0,35 0.45—
E4916-NCC1 0,80 0,70

E4928-NCC1 0,80
E5516-NCC1 0,50— 0,40— 0,30—

1,30 0,80 0,75
E5518-NCC1 0,35—

0,80
E5716-NCC1

E5728-NCC1 0,80
E4916-NCC2 0.40— | 0.40—
E4918-NCC2 0,70 0,70
E49XX-G
E55XX-G — — — — — — — — —
E57XX-G

0,20— | 0,15—
0,40 0,30

0,30—
0,60

0,025 0,025 0,08

2) EOVHWYHbBIE 3HAYEHWS1 COOTBETCTBYIOT MaKCHMAIbHbLIM 3HAUEHMSIM.
b} BHak «—» 0Bo3HAUAET, UTO NOKa3aTelb He pernaMmeHTUPOBaH.

14
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7 UcnbiTaHne yrnoBoro CBapHoro wBa

O6pasey, 4ns UcnbiTaHus YIrIoBOro CBapHOro wea AoJhKeH COOTBETCTBOBATb 06pa3u,y, npmneegeHHoOMy

Ha pucyHke 1 NCO 15792-3.

7A Knaccudukauus no npegeny Tekyyec-
TU U 3Hepruu yaapa 47 Ox

MaTtepuan nnactuHbl AomkeH OblTb BblIOpaH
M3 psga MaTepuanoB, AN KOTOPbIX 3MeKTpon
pekomeHZoBaH npoussogutenem. [loBepxHOCTb
OOIPKHa ObITb OUMLLEHa OT OKanMHbI, PXKaBYNHBI U
Apyrux sarpsisHeHuin. TonwmHa nnacTuHel ¢ gon-
XHa ObITb 0T 10 4o 12 MM, WpuHa b fomkHa ObITb
He MeHee 75 MM, AnNnHa / AoMmkHa BbITb He MeHee
300 mm. OmnameTpbl anekTpoda AN UCNbITAHUA
Kakgoro Tuna NoKpbITUS, MOMOXEHNS CBapKMA Npu
ncnbiTaHum n TpebyemMble pesynbTaTtbl UCTBITAHWUNA
npueeneHsl B Tabnuue 11A.

7B Knaccudhmkauma no npepgeny npou-
HOCTU NMPU pacTsHKeHUU U 3Heprun yaapa 27 Ox

MaTepuan nnactuHbl AoSHKeH ObITb U3 Hene-
rMPOBaHHOW CTann ¢ coaepaHuem yrnepoga He
6onee 0,30 r/100 r. CeapuBaeMble NOBEPXHOCTU
OOMKHbI ObITb ouMleHbl. TonwuHa nnacTuHbl f
aomkHa 6biTb oT 10 oo 12 MM cornacHo Ta6nu-
ue 11B. WupuHa b, agnuHa /, NonoxeHns ceapku
NPV UCMbITAaHUN KaXXO0ro Tvna nokpbiTus u Tpebye-
Mble pe3ynbTaTbl UCNbITAHWUSA NPUBEAEHb! B Tabnn-
uax 11B n 12B.

Ta6nuua 11A— Tpe6oBaHns K UCMLITAHMIO YINOBLIX CBapHLIX WBOB2) (knaccudmkauuys no npeaeny TekyyecTu u

aHeprum yaapa 47 Ox)

Paamepbl B MunnumeTpax

Cumeon
TeopeTudeckan
NOSIOXEHUS MonoxeHne OuameTtp PasHocTb
Tun NokpbITUA a) TOMNLWMHA Bobinyknocts
cBapkv ans cBapku anekrpoaa KaTeTtoB
yrnoeoro wea
Knaceudukaumum
C 4.5 MUH. 1,5 makc. 2,5 makc.
1 mnm 2 RXP) 5,0 MUH. 2,0 makc. 3,0 makc.
B To xe To xe To xe
3 A PB 5,0 MUH. 2,0 makc. 3,0 makc
RR
R
5 B 4,5 MUH. 1,5 Makc. 2,5 makc.
C 4.5 makc.
1vnm 2 RXb) PF To xe — 2,0 makc.
B 5,5 makc.
C 4.5 makc. 1,5 makc. 2,5 makc.
1unm 2 RXP) 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.®

b) RX BknioyaeT R, RC, RA 1 RB.
¢) MakcumansHasi BOTHYTOCTb.

a) B Tex cnyvasx, korga Havbonbwuin guameTp, HeoBXoaAVMbIV A1 BbINOMHEHUS] CBAPKW, MEHbLUE YKa3aHHOTO,
MCNonb3ynTe Hanbonbwnn guameTp U U3MeHUTe NPOMOPLUMOHANbHO KpuTepun. B NpoTMBHOM crnyyae anekTpoabl ¢
HeykasaHHbIMW B Tabnuue gnameTpamy UCTIbITaHWIO He Noanexar.

15
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Tabnwnua 11B — TpeboBaHusi K UCMbITAHUIO YITNOBLIX CBapPHbIX LWBOB (Knaccudukaumsi no npeaeny npoYHoCTH npw
pacTsbkeHUW U 3Heprum yaapa 27 Ix)

Paamepbl B MunnumeTtpax

MuHumaneHasn

Pa3smep kateta

Tun OnameTtp MonoxeHue MuHumanbHas
Pop Toka 1 nonsipHocThL a) LUMPUHA NNACTUHBI YrnoBoro CBapHoro
MOKPbITUSI anekTpoga cBapku b ANMHA NNAacTUHb! / .
03 a.c.nd.c. (+) 138 ,m,(c
10 d.c. (+) 5.0 8,0 makc.
11 a.c.ndec. (+) 6,0 6,5 MuH.
12 a.c.nd.c. (-) 10,0 makc.
13 PF. PD 300 8,0 MUH.
1 a.c, d.c. (-)und.c. (+) PB 400
15 d.c. (1) 4,0 8,0 makc.
16 6,0 8,0 MuH.
18 a.c.nd.c. (+) 75
19 5,0 10,0 makc.
6,0 8,0 MUH.
20 a.c.udc (- 400
24 ac.undc (-)mndce. ()
6,0 PB 8,0 MUH.
27 a.c.nd.c. (-) 400 nnwm 6500)
28 a.c.und.c. (t)
40 —) — — — —
45 d.c. (+) PE, PG 300
4,0 — 300 8,0 makc.
5,0 , 6,5 MUH.
48 a.c.udce. (+) PB, PG 300 unn 4009

a) B Tex cnyyasx, kKoraa HambonbLui amameTp, HeoBX0ANUMBIN AN BbINONHEHUS] CBAPKW, MEHbLLE YKa3aHHOTO,
MCMonb3yiTe HanbonblWKNA AUameTp U U3MEHUTE MPOMNOPLUMOHANbHO KpUTEPUU. B npoTMBHOM criyvae snektpogsl ¢
HeykasaHHbIMM B Tabnvue gnameTpamm UCMbITaHWIO HE MOANexar.

b) Mpu anvne anektpoga 450 MM 3HaueHne [ 1omxHO BbiTb He MeHee 400 MM; Npu AnuHe anekTpoga 700 MM 3Ha-
yeHne ! gomkHo 6biTb He meHee 650 M.

¢) 3Hak «—» 0603Ha4aeT, YTO NoKa3aTenb He pernamMeHTMpoBaH. TpeBoBaHNsA LOMXHbI BbITh COrMacoBaHs! Mexay
noKynaTenem n nocTaBLLUKOM.

d) Mpwn anvre snektpoga 350 MM 3HaueHe / JOIKHO BbiTb He MeHee 300 MM; npy AnvHe anexkTpoga 450 MM unu
460 MM 3HayeHue ! JONXHO 6biTb He MeHee 400 MM.

Tabnwnuya 12B — JonyctuMmasi pa3HOCTb KaTeToB U AONYCTUMAas MakcUMaribHasi BbiNyKoCTb
Pasmepbl B MunnumeTpax

amepeHHbI KaTeT yrnoBoro CBapHoro LWsa

MakcumanbHas PasHOCTb KaTeTOB

MakcumanbHas BbINyKnocTb

He 6onee 4,0 1,0
4.5 1,5
2,0
50wnn 5,5 2,0
6,0 unn 6,5 2,5
7,0; 7,5 vnmn 8,0 3,0
8,5 3,5 2,5
He menee 9,0 4,0
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8 TpeGoBaHUA K OKPYrNeHWNI0 BENUYMH

Mpwy onpeaeneHnn cooTBeTCTBUS TPeBGOBAHNAM HaCTOALWEro cTaHdapTa pearbHble BeNUYMHbI, Nony-
YeHHble NPy NCMbITaHUN, AOSDKHEI NOABEPraTbCs OKPYITNEHWI0 B COOTBETCTBIM C NPaBnnamMu, U3noXeHHbIMN B
MCO 80000-1 (B.3, npasuso A).

Ecnu nsmepeHHble BeNWYMHbI NonyYeHbl Ha 060pyAoBaHWN, KaNMBPOBaHHOM B eANHNLLAX, OTIIMYHBIX OT
e[VHWL, HacTosILLero cTaHaapTa, TO U3MepeHHble BEMUYUHBI Nepes X OKpyrieHneM AoMmMKHbI BbiTh Nepese-
JAeHbl B eAMHWLBI HacTosIWero ctaHaapTta. Ecnmn cpeaHss apudpmMeTmyeckas BenuuuHa AomkHa CpaBHUBaTLCA
¢ TpeboBaHUAMK HaCTOsLLero cTaHgapTa, TO OKpYyrieHue AOMKHO BbiTb BEIMNOMHEHO TOMBKO Nocne pacyeTta
aToN cpeaHel apudmMeTUIECKON BEMUINHBI.

Ecnn kako-nubo u3 npueeAeHHbIX B pasgene 2 cTaHOAAPTOB Ha MeToAbl UCMbITAHUA, COAePXUT
WHCTPYKLMWA NO OKpYrNeHuoo, npoTusopevawme TpeboBaHUsIM HacToswero cTtaHgapTa, TO AOMKHbI ObiTb
BbINOSIHEHBI TpeBOBaHMs N0 OKPYrNEHWIO B COOTBETCTBUM CO CTaHAAPTOM Ha MeToAbl UcnbiTaHus. PeaynbTa-
Tbl OKPYINEeHUst AOJDKHBI YAOBNETBOPATL TpeBGOBaHUAM COOTBETCTBYOLWEN TabnuLbl.

9 lNMoBTOpHbIE UCNbITaHUA

Ecnu npoBefieHHOe UCNbITaHWE He NOATBEPAUIIO COOTBETCTBUE TpeboBaHUAM, YkasaHHbIM B HACTONA-
WwemM cTaHgapTe, TO ero cnegyet NOBTOPUTL ABaxadbl. PeaynbTaTel 060MX MOBTOPHBLIX UCTLITAHUA AOMKHbI
yAoBNeTBOPSATb Heo6XxoaAuMbIM TpeGoBaHuaM. OBpasLbl AN MOBTOPHBIX UCTILITAHWUA MOTYT BbiTb B3AThI U3
NepBUYHOrO COEAMHEHUS UMM U3 HOBOTO CBapHOro coeAnHeHUs!. [insg XMMUUYECKoro aHanuaa noBTopHoe UCTIbI-
TaHWe HeobxoaMMO N1LLL ANA TEX OTAENbHbIX 3NIEMEHTOB, KOTOpbIe He oTBeYaloT TpeboBaHUAM UCTbITAHUIA.
Ecnu pesynbTaTtbl 04HOTO UNU 060UX NOBTOPHBIX UCMILITAHUIA He OTBeYaloT TpeboBaHWUAM HacTOSALLEero cTaH-
[AapTa, TO UCTILITYEMbIA MaTepuan cnegyeT paccMaTpuBaTh Kak He yAOBEeTBOPSAOLWMI TpeboBaHUAM 3TON
Knaccudukauum.

B cny4yae, ecnv npy NoaroToBKe UK NOCne 3aBepLlieHns NoBoro UCMbITAHUA TOYHO YCTAHOBIIEHO, YTO
npeanucaHHble U COOTBETCTBYIOWME METOAMKU HapylieHbl NpU NoaroTOBKE CBAapHOrO CoeAuHeHUsl unu
o6pasLa(oB) kK UCNbITAHUIO, UK NPU NPOBEAEHUM UCTILITAHWS, TO TaKoe UCNbITaHWe criedyeT cuuTaTb Heaewn-
CTBUTESIbHBIM, HE3ABNCMMO OT TOTO, UTO 3TO UCTbITaHWE haKTUYECKM BLIMOMHEHO, a ero pesynbTaTel 0TBeYa-
0T MU He OTBeYaloT TpebOoBaHUAM HacToslero craHgapTa. Takoe UcnbiTaHWe creayeT MOBTOPUTL C
cobnogeHvem TpeboBaHUA NpeanMcaHHbIX MeToauk. B aTom cnyvae He TpebyeTca yABOEHUA KonudecTea
06pasLoB ANs UCNbITaHNS.

10 TexHuYeckue ycrnoBuUA Ha NOCTaBKY

TexHuyeckMe ycrnoBuWst Ha MOCTaBKy AO/MKHbI oTBe4YaTb TpeboBaHusaM crtaHgaptoB UCO 544 wu
NCO 14344.

11 MpumMepbl 0603Ha4YeHNA

11A Knaccudukaumsa no npegeny Tekyyec-
TU 1 3Hepruu yaapa 47 x

0O603Ha4YeHMe NOKPLITOro 3NeKTpoaa BKoYa-
eT HoMep HacToswero craHgapTa, Oyksy «A» u
OOMKHO criedoBaTb NpUHUMNY, NPUBEAEHHOMY B
npumepe 1A.

Mpumep 1A

Memann wea, HanmaeneHHbili NOKPLIMbIM
anekmpodom Ons py4yHoii dyzoeol ceapku (E), ume-
em MuHUManbHbIl npedes1 mexkyyecmu 460 MiTa (46) u
MUHUManbHoe cpedHee 3HavYeHue 3Hepauu yoda-
pa 47 Ox npu memnepamype munyc 30 °C (3), xumu-
yeckuli cocmae 1,1 2/100 2 Mn u 0,7 2/100 2 Ni (1Ni).
Mokpbimue anekmpoda — ocHoeHoe (B). dnekmpod

11B Knaccudmkauma no npepeny npou-
HOCTU NPU pacTaXeHUU U aHeprum yaapa 27 [x

0O603Ha4eHne NOKPLITOro ANeKTpoaa BKIoYa-
eT Homep HacToswero craHgapTa, byksy «B» u
DOMKHO cnefosaTb NPUHUMNY, NPUBEAEHHOMY B
npumepe 1B.

lpumep 1B

Memann wea, HannaeneHHbIl NOKPLIMbLIM
anekmpodom Ons1 pyvHolu dyzoeol ceapku (E), ume-
em MUHUManbHbIU npedesi NPOYHOCMU NPU pacms-
xeHuu 550 Mlla (55) u omeeyaem mpe6oeaHuio no
3Hepeuu yldapa e 47 [Ox npu memnepamype
muHyc 40 °C (U) 8 cocmosiHuu nocne ceapku. 3Hep-
2un ydapa npeebiwaem 27 [x npu memnepamype
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moxem 6bimb UCMONL308aH Ha MEPEeMEHHOM U
NMOCMOSIHHOM MmokKax ¢ 3¢hheKkmueHbIM NMEPeHOCOM
memanna anekmpoda 140 % (5) npu ceapke cmbiko-
8bIX U y2/108bIX W08 8 HUXHeM nonoxeHuu (3).
Codep:kaHue Ouggy3uoHHo20 sodopoda 8 Hannas-
JIeHHOM  Memasine  onpedensemcsi  €o2/1acHO
NCO 3690 u He npesbiwaem 5 Mn/100 2 HannasseHHoO-
20 Mmemanna (H5).

O6o3HaveHUe maKozo anekmpoda:
FOCT P UCO 2560-A-E 46 3 1Ni B 5 3 H5.
O6s3amenbHas Yyacms:

FOCT P UCO 2560—A—E 46 3 1Ni B,
2de FOCT P UCO 2560-A — Homep Hacmosiujez20
cmaHOapma (knaccugukayusi no npedesry meky4ec-
mu u 3Hepauu ydapa 47 [x);

E — nokpbimbili anekmpod dnsi py4yHol dyzo-
eoli ceapku (cm. 4.1);

46 — npeden mekyyecmu u OMHOCUMENILHOE
yOnunerue (cm. mabnuyy 1A);

3 —ceoiicmea npu ydape (cm. ma6nuyy 2A);

1Ni — xumudeckuli cocmas Memanna uwea
(cm. mabnuyy 3A);

B — mun nokpsimusi anekmpoda (cm. 4A);

5 — aghpexmusHbIll nepeHoc Memasnna 3/1eK-
mpoda u pod moka (cM. mabnuyy 5A);

3 — nonoxerue ceapku (cM. mabnuyy 6A);

HS5 — codep:xxaHue dughgpy3uoHHoz0 sodopoda
(cm. mabnuuy 7).

18

muHyc 40 °C e cocmosinuu nocne ceapku (A). Xumu-
Jeckuli cocmas: 1,1 2/100 2 Mn u 1 2/100 2 Ni (-N2).
Mokpbimue 3nekmpoda — OCHOBHOE C JKEEe3HbIM
MopowKoM. dnekmpod mMoxem 6bIMb UCMONL308aH
Ha nepeMeHHOM MOKe U MOCMOSIHHOM moke o6pam-
HOU MONISIPHOCIMU 80 8CEX MOJIOKEHUSIX, 3a UCKITIOYe~
HueMm sepmukanbHo20 ceepxy eHu3 (18). Codep-
X)aHue Ouchpy3uoHHO20 sodopoda @ HanasneHHOM
mMemausine onpedensemcsi coanacHo UCO 3690 u He
npeebiwaem 5 mn/100 2 HannaeneHHoO20 Memarr-
na (HS).

O603HavyeHUe MakKo20 ajIeKkmpodda:
FOCT P UCO 2560-B-E5518-N2 A U H5.
O6s13amenbHasi yacmb:

FOCT P UCO 2560-B — E5518-N2 A,
20e F'OCT P UCO 2560-B — Homep Hacmosiuje20
cmandapma (knaccudgpukayusi no npedesny NPoYHOcC-
mu npu pacmspkeHuu u aHepauu ydapa 27 [Jx);

E — nokpbimebiili anekmpod Ons1 py4yHolu dyzo-
eoli ceapku (cm. 4.1);

55 — npeden npoYHOCMU Npu pacmMsXeHuu
(cm. ma6nuyy 1B);

18 — OoCHOGHOU MuUN MOKPLIMUSI € Xee3HbIM
nopowkKoM Ofis1 C8apKu Ha NEepeMeHHOM moKe U
MoCMOSIHHOM MoOKe 06pamHol NosIIPHOCMU 80 8ceX
MOJIOKEHHSAX, 3a UCK/IOYeHUeM eepmuKasbHoU
ceepxy sHu3 (cM. mabnuuyy 4B);

—N2—1 2/100 2 — ocHosHOU nezupyrwul
anemenm (cm. ma6bnuyy 3B);

E5518-N2 A — nonHoe onucaHue mpeboegaHul
K npedesibHbIM 3Ha4Y€HUSIM 3JIEMEHMO8 XUMUYECKO20
cocmaea u MexaHuvYecKum ceolicmeam (cM. mabnu-
ybi 8B u 10B) e cocmosiHuu noce ceapku;

U — dononnHumensHoe mpe6oeaHue no 3Hep-
2uu ydapa e 47 [x npu ocHO8Holi memnepamype
ucnbimaHusi, coomeemcmeyruweli 3Hepauu yoda-
pa 27 Ox;

H5 — codepxanue dugppysuonrozo sodopoda
(cm. mabnuuy 7).
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MpunoxeHne A
(cnpaBo4Hoe)

MeTtopabl knaccudukaumm

A1 TOCTP NCO 2560-A

MeToa knaccmdumkaumm NoKpbITbIX SNEKTPOAOB ANsi CBAPKM HENErMpoBaHHbIX U MENKO3EPHUCTLIX CTanen no npeae-
Ny TEKy4eCTV M MUHMManbHOW SHeprum ygapa 47 [x B cooteetcTBum ¢ TOCT P MICO 2560-A, nokasaH Ha pucyHke A.1.

A.2 TOCT P UCO 2560-B

MeToa KnaccmdmKaLmm nokpbITbiX 3NEKTPOAOB ANsi CBAPKW HENErpoBaHHbIX U MENKO3EPHUCTLIX CTanen no npeae-
Ny NPOYHOCTU MPM pacTsKEHUM U MUHUMAanbHON 3Heprum yaapa 27 [x B cootBeTctBum ¢ [OCT P UCO 2560-B, nokasaH
Ha pucyHke A.2.

0O6s3aTenbHbIe KnaccuPUKaLUOHHbIe o6o3Hauenms®)

Homep HacTosilero craHaapta. byksa «A» nocne Homepa
cTaHaapTa ykasbiBaeT MeToq knaccudukauum no npeaeny
TeKy4ecT! 1 aHeprum yaapa 47 Ix

0O603Ha4YeHNe NOKPLITOrO aNeKTpoaa

O6o3HaveHue npegena TekydecTu. [ina snekTponos,
NPUMBHSAEMbIX NPY MHOTONPOXOAHOMN CBapke, CMMBON «35,
38, 42, 46 vnu 50» ucnonb3oBaH ANS yKa3aHvA
MWHMMarnbLHOIo 3HaYeHus npegena Tekyvectn 355 MMa,
380 MnNa, 420 MIA, 460 MIMa vunu 500 MINA cooTBeTCTBEH

O6o3HaueHne aHeprum yaapa Ha obpasuax ¢ V-06pasHbiM
HagpesoM no Metoay Wapnu. YkasbiBaet Temneparypy B
rpagycax Llenscus, npu unu Boille KOTOPOIA aHeprvs yaapa
MeTanna Lea pasHa unu npesbiwaet 47 [x. Byksa «A»
mcnonb3yeTcs, YTobbl Nokasarb, YTO TeMneparypa npm
uenbitTaHuy pasHa 20 °C. Byksa «Z» yKasbiBa€eT Ha TO, UTO
Tpe6oBaHUi K TeMnepaType UCNbITaHusl Ha yaap HeT

OBo3HayeHne XMMUYecKoro cocTaea. YkasblBaeT coctas
MeTanna wsa

OGo3Ha4veHne TMNa NoKpbLITUA anekTpoga. Cumeonbl €A, C,
R, RR, RC, RA, RB 1 B» ucnonb3oBaHb! Arsi ykasaHusi
KWUCMOro, LENnmiono3Horo, pyTUrioBoro, pyTUIIoBOMO TOMNCTOIO,
PYTUINO-LIENMIONO3HOrO, PYTUNO-KMCIOrO, PYTUNO-OCHOBHOIO
MM OCHOBHOTO MOKPLITUS COOTBETCTBEHHO

FOCT P UCO 2560-A—E XX X XXX X X X HX

HononHutenbHble o6osHavenns’
HononHuTtensHoe o603HaveHne cogepxaHms
anddysmonHoro Bogopoaa. «HS, H10 unu H15»
YKa3bIBalOT MakCMMarnbsHoe copgepXaHue
andoyanonHoro Bogopoaa 5 mn/100 r, 10 mn/100 r
unu 15 mn/100 r HannNaeneHHoro MeTanna
COOTBETCTBEHHO

O603Ha4eHue nonoxeHus ceapku. Cumeonsl «1,
2, 3, 4 unu 5» ykasbiBaloT NONoxeHWe(s)
CBapKK, ANsi KOTOPOro(bixX) 3MeKTPoA NPUroaeH

Moka3sarenb 3¢ eKTMBHOIO NepeHoca Metanna
anekTpoga v poga Toka. Cumsonsl «1, 2, 3, 4, 5,
6, 7 vnn 8» ykasblBaloT CUMBOS 3¢bEeKTUBHOIO
nepeHoca MeTarsa anekTpoga u poaa Toka

PucyHok A.1 — O6o3HaveHmne anektpogoB no FOCT P NCO 2560-A (knaccudmkaumus no npegeny Teky4ecTu U SHeprmm
yRapa 47 [1x)

Z; COoBOKyNHOCTb 3TUX 0603HaAYEHMI COCTaBNSAET KIacCUUKaLMIO NMOKPLITHIX 3MEKTPOAOB.
O™ 0603HaYeHns, Kak Heobs3aTenbHble, He SABNSAITCH COCTABISAOLLEN YaCTbIo KnaccndmKaumm NOKPLITHIX Sek-
TPOAOB.

19



FOCT P UCO 2560—2009

O6sn3aTennHble KnaccupuKaLMoHHbIe oGoaHaqeuuaa)

Homep HacTtosiwero craHpapra. byksa «B» nocne Homepa

FOCT P UCO 2560-B-E XX XX XXX X X HX

cTaHgapTa yKkasbiBaeT MeTof knaccudmkanmm no npeaeny
NPOMHOCTU NPU PaCTSDKEHUM U 3Hepru yaapa 27 [k

Ob6o3Ha4YeHne NOKpLITOro anekTpoaa

O6o3HaYeHwe npefena NPOMHOCTU NPU PacTsHKEHUN.
Cumson «43, 49, 55 nnu 57» ncnonb3osaH Kak ykasarenb
MUHVMMANBHOIO 3HaYeHUs1 Npeaena NPo4HOCTU NMpU
pactspkeHunmn 430 MMa, 490 Ma, 550 MIMa win 570 Mla
COOTBETCTBEHHO

O60o3HaueHne TUNa NOKPLITUA aneKTpoga

— OGo3Ha4yeHne XMMNU4ECKOro cocTaBa (Nocne 3HaKa «-»).
Yka3blBaeT cocTaB MeTanna LuBa

— OB6o3HauyeHne yCrioBuiA TepMuueckoin o6paboTku.
Cumsonbl «A», «P» n/urm «AP» ncnonb3oBaHbl KaK
yKasarenu COCTOsIHUSI MOCTe CBapKu, MNoCnecBapoqMHON
TepMuyeckoir o6paboTku unm oboux ycroBuin
COOTBETCTBEHHO

OononHutenbHbie o6oznauenus®

HononHutenbHoe 0603Ha4YeHne coaepXxaHua
ancbdyanoHHoro sogopoaa. Cumeonsl «HS, H10
unu H15» ykasbiBaloT MakcuMmansHoe cogepxaHue
anddysrvoHHoro sogopoaa 5 mn/100 r, 10 Mn/100 1
unu 15 Mn/100 r HannaenNeHHoOro metanna
COOTBOTCTBEHHO

[HononHutenbHoe 0603HavYeHne sHeprum yaapa
47 X npy HOpMasibHON TemnepaType UCNbITaHuA,
COOTBETCTRYIOLLEN 3Hepruun yaapa 27 [x

PncyHok A.2 — O603HaqeHne anektpogos no FOCT P NCO 2560-B (knaccudmkaums no npeaeny NPOYHOCTM Npu pacTs-
XEeHun 1 aHeprum ygapa 27 1x)

2 CoOBOKYNHOCTb 3TUX 0603HaYeHMIA COCTaBMsIeT KNaccuuKaumio NOKpbITHIX SNEKTPOAOB.
911 0603Ha4eHNs, Kak Heobs3aTenbHble, He SIBNSIOTCA COCTaBMNAWEN HYacTblo KnaccudukaLmm NOKPLITLIX Snek-

Tpodos.
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MpunoxeHne B
(cnpaBouHoe)

OnucaHue TUNOB NOKPLITUS 3NeKTpoaa
(Knaccudpukauus no npegeny Tekydyectu n aHeprum yaapa 47 [x)

B.1 O6wme nonoxeHunna

CBapO4HO-TEXHONOITMHYECKNE CBOMCTBA MOKPLITOIO 3IeKTPoAa U MeEXaHUYeCcKne CBOWCTBA MeTanna Wea B 3Ha4m-
TENbHOW CTeNeHW 3aBUCAT OT ero NokpbiTusi. OgHOpoAHasi CMeCh BeLLECTB MOKPbITUA O6bIMHO COAEPXUT criefylowme
WECTb IMaBHbIX COCTABNALWNX:

- wrakoo6pasyowme maTepuannsi;

- packucnuTenm;

- 3aWmTHbIE ra3oobpasyowme MmaTepuarnsl;

- MOHU3WPYIOLLNE BELLECTBA;

- CBSI3ylOLLME;

- NervpyoLme SnemeHTbl (Npy Heo6xoaMmMocTw).

Kpome Toro, moxeT 6biTb Ao6aBneH xenesHblif NOPOWOK AN yBenuueHus addekTmBHOro nepeHoca metanna
anekTpoaa (cm. 4.6A), KOTOPbLIN MOXET OKa3blBaTb BIIUSIHUE HA CBAPOYHO-TEXHOMNOMMYECKUE CBOWCTBA B 3aBUCUMOCTU OT
NOIOXKEHUS CBapKMU.

TepmuH «TONCTOE NOKPLITUE» NOAPA3YyMEBAET NOKPLITWE, Y KOTOPOro OTHOLLEHUE ANAMETPA NOKPLITUA K AnameTpy
3MEeKTPOAHOro CTepXHs Gonblie unu pasHo 1,6.

B.2 3nekTpoabl C KNCMbLIM NOKPbITUEM

[MokpbITUE 3TOro TUNA XapakTepusyeTcs coaepkaHnem 60nbLIOro KONMYECTBA OKCUAA Kenesa M, Kak crneacreune,
BbICOKOW OKWCMMTENBHOW CNOCOBHOCTLIO NO OTHOLLEHWIO K packucnutenam (peppomapraHen). B anekrpogax ¢ Toncreim
NOKPbLITUEM KUCNBIN LWnak obecneunBaeT MenkoKanenbHouIi NepeHoc n hopMmUpyeT NIOCKME W FNagKue CBapHbie LWBbI.
Tem He meHee, aNekTPoAbl C KUCTbIM NOKPLITMEM UMEIOT OrPaHNYEHHOE NPUMEHEHWE ANsi CBapKW B Pa3NUYHbIX NPocTpa-
HCTBEHHbIX NOMOXeHUsX U 6onee YyBCTBUTEMbHBI K KPUCTANNU3aUMOHHBIM TPELMHAM, YeM ApYIMe TUMbl 3NeKTPOA0B.

B.3 OnekTpoabl ¢ LEeNNONO3HbIM NOKPLITUEM

MoKpbITUE 3TOrO TUMAa COAEPKUT BOMbLLOE KOMMYECTBO rOpPHOYMX OPraHUYECKUX BEWECTB, B 0COBEHHOCTY Lenrnio-
nosy. Bnarogaps rnyGoko NPOHUKAIOLLEN Ayre 3neKTpoabl C TaKMM MOKPbITEM 0COBEHHO NOAXOASAT AN CBAPKN B BEPTH-
KarnbHOM MOMOXeHU CBEPXY BHU3.

B.4 3OnekTpoabl ¢ pyTUNOBLIM NOKPbITUEM

OneKTpoAkl C 9TUM TUMOM MOKPLITUSI 06ecneUnBaloT KpynHOKanensHbli NepeHoc Metanna, Gnarogaps Yemy oHu
NoAXoAsT ANsi CBapKy NMCTOBOIO MeTanna, a Takke Ans CBapku BO BCEX NMPOCTPaHCTBEHHbIX NOMOXEHUSIX, 38 UCKIoYe-
HUeM BEepTUKarnbHOro CBEPXY BHUS.

B.5 3nekTpoAabl ¢ pyTUNOBLIM TONCTLIM MOKPLITUEM

OneKTpoabl C TakMM TUMOM MOKPbITUS UMEIOT OTHOLLEHWE ANaMeTpa NOKPLITUS K AUaMeTpy CTePXKHS, paBHoe 1,6 1
Bonee. Vx xapakTepHbIMU 0COBEHHOCTSIMU ABNSIOTCS BLICOKOE COAEPKaHME pyTUNa B MOKPLITUM, XOPOLIME XapaKTepuc-
TUKM MOBTOPHOIO BO3GYXXAEHWUS AyIM U PAaBHOMEPHbLIE MENKoYellyiHyaThle CBapHble WBbI,

B.6 3nekTpoabl ¢ pyTUNO-LENMOMNO3HbLIM NOKPbITUEM

OneKTpoAbl C TAKUM TUMOM MOKPbITUSI NOAOGHbI 3MEKTPOAAM C PYTUMOBLIM TUMOM MOKPLITUS, 38 UCKIIOYEHUEM
copepxaHusl 6oMbLUEro KonMYecTBa Lenmnonossl. ONeKTpoabl C 3TUM TUMNOM MOKPLITUS NOAXOANAT ANs CBapKU B BEPTU-
KanbHOM NOMOXEHUW CBEPXY BHU3.

B.7 3nekTpoakl ¢ pyTMNO-KNCIBIM NOKPbITNEM

CBapoyHble XapakTepUCTUKM SNEKTPOAOB C MOKPLITUEM CMELLAHHOTO TUMNa COMOCTABUMbI C 3MIEKTPOAAMM, MEID-
WMMK KUCIOe MOKPbITHE.

OfHaKo B MOKPbLITUM STWUX 3MEKTPOAOB CYLLECTBEHHAS YacTb OKCMAA Xernesa 3aMeHeHa pyTurnom. Mostomy oTu
3MEKTPOALI, UMeloLWMe B OCHOBHOM TONCTOE NOKPbITUE, NPUro4HbI s BCEX NOMOXEHWI CBApKK, 3a UCKIIOHEHNEM BepTH-
KalbHOro CBEPXY BHMU3.

B.8 dnekTpoabl ¢ pyTUNO-OCHOBHbLIM NMOKPLITUEM

XapaKTeprlmm 0C0o6EHHOCTAMY 3TOro TUMa NMOKPbITUA ABNAIOTCH GonbLoe KONMYecTBo pytuna v ysenn4eHHoe
cogepxxaHve KOMMNOHEHTOB OCHOBHOIO BUAA. Takue anekTpodbl, UMetoLwme B OCHOBHOM TONCTOe NOKPbITUE, XapaKkTepuay-
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IOTCS BBICOKMMM MeXaHU4eckumm ceonctTeamm. OHu OGJ’IG,EI,aIOT OANHaKOBbIMU CBapPO4YHO-TeXHONMOrn4ye CkKumMmn cBOMCTBaAMM
npu CBapke BO BCEX MNONOXEHUAX, 3a NCKNIOYEHNEM BEPTUKaINbHOIO CBEPXy BHU3

B.9 3nekTpoabl ¢ OCHOBHbLIM NOKPbLITUEM

XapakTepHon 0CO6EHHOCTLI0 TONCTOrO NOKPLITUS STUX SNEKTPOAOB SIBMNSETCS cofgepaHue 6onbworo KonuyecTsa
KapbOHaTOB LWenoYHO3eMenbHbIX MeTannoB, HanpuMep, mpamopa (kapboHata kanbums), a Takke NNaBUKOBOrO Wnata
(tbTopurcToro kanbums). Ans ynyyweHns cBapo4HO-TEXHOOMYECKUX CBOWCTB MOXeT ObiTb Heobxoguma 6onee Boicokasn
KOHLEHTPaLUs KOMMNOHEHTOB HEOCHOBHOIO BrAa (Hanpumep, pytuna u/unu keapua), 0co6eHHO Npu CBapke Ha NepeMeH-
HOM TOKe.

OneKkTpoAbl C OCHOBHLIM TUMOM MOKPbLITUS UMEIOT iBA OTNIMHMUTENBHLIX CBOMCTBA: a) 3HEPrusa yaapa Metanna wea,
BbINOINHEHHOTO 3TUMM 3TNEKTPOAAMM, Bbile, 0COGEHHO NPY HU3KUX TEMMNEepaTypax, YeM SHeprus yaapa LBa, BbiNoSHeH-
HOrO 3MEKTPOAaMM ApYroro Tuna; 6) metans Wwea, BbINOMHEHHbIM 3TUMK 3riekTpoaamu, obnagaet Gonee BbICOKON CTON-
KOCTbIO NPOTUB 06pa30BaHust TPELLWH, YeM BbINMOSNHEHHBIN 3MeKTPoAaMM BCEX APYrMX TUMOB.

CTOMKOCTb CBapHbIX LWBOB MPOTUB 00pa3oBaHWsi KPUCTariu3auMoHHbIX TPelwwH o6yCnoBnvBaeTcsi BbICOKOM
MeTannypruyeckoin YMCToTon metanna wea. Huskas BeposiTHOCTb 06pa3oBaHusi XONogHbIX TpewuH o6ycrnoBnMBaeTca
HU3KMUM cogepXXaHnem Bogopoaa, Yto obecneunBaeTcs NPUMEHEHNEM NPOCYLLIEHHbIX 3nekTpoaoB. CoaepxaHve BoAo-
poAa B HannNaeBNeHHOM MeTanne HUXe, YeM NMpU UCNONb30BaHUN ANEKTPOLOB BCEX APYIMX TUNOB, U HE JOIIXHO NPEBbI-
waTh AONYCTUMBIN BEPXHUI Npeaer, paBHbiii 15 mn/100 r HannaeBneHHoro MeTanna.

O6bI4HO 3NEeKTPOAblI C OCHOBHBIM TUIMOM MOKPLITUSI MPUMEHSIIOT A4Sl CBApKU BO BCEX NPOCTPAHCTBEHHBIX MONOXe-
HUSIX, 3@ UCKNIOYEHNEM BEPTUKANBHOTO CBEPXY BHU3. DNEKTPOAbLI C OCHOBHBLIM TUMOM MOKPbLITUS, CNEeLMansHO nNpeaHas-
Ha4YeHHble ANs CBApKuU B BEPTUKANbHOM MONOXEeHUN CBEPXY BHM3, UMEIOT OCOBbLII COCTAB LuMnaka.
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Mpunoxexune C
(cnpaBouHoe)

OnucaHue TUNOB NOKPLITUA 3NEKTPOAOB
(Knaccudukauusa no npegeny NpoYHOCTU NPU PacTsHKEHUN U 3Heprum yaapa 27 k)

C.1 Obwme nonoxeHunsa

CBapoYHO-TEXHONOMMYECKUe CBOMCTBA MOKPLITOro 3NeKTpoAa U MexaHU4Yeckue CBOMCTBA MeTanna LBa B 3Ha4W-
TeNbHOW CTeNeHW 3aBUCAT OT ero NokpbiTusi. OgHOpPOAHan CMeCh BewWecTB NOKPbITUA OBLIMHO COAEPXUT criegylowme
WECTb [MaBHbIX COCTABMSIOLLMX:

- wnakoo6pasylowme matepuarlsi;

- pacKucnuTenu;

- 3alWMTHbIe razoobpasyiowme matepuansi;

- UIOHU3UPYIOLME BELLECTBA;

- CBAI3YIOLLME;

- Nnervpyiolme anemeHTbl (Npy HeobxoanMmocTw).

Kpome Toro, moxeT 6biTb go6aBneH >xenesHbii NOPOWOK ANSA yBENUYEHUA HOMUHaNbHOW 3 EKTUBHOCTU anek-
TPoAa, KOTOPbI MOXET OKa3biBaTb BIUSIHUE HA CBApOYHO-TEXHONOMMYECKME CBOMCTBA B 3aBUCUMOCTU OT MOMOXEHUsI
CBapkKu.

HekoTopble Mapku 3neKTpoaoB, KOTOPbIE MPUrOAHLI ANA CBaPKK, KaK HAa NepeMeHHOM, Tak U Ha MOCTOSIHHOM TOKax
oaHoM unn o6enx NonsIPHOCTSX, MOryT BbITb ONTUMU3NPOBaHLI NPOM3BOANTENEM ANS KOHKPETHOIO poga ToKa B 3aBUCU-
MOCTK 0T TpeboBaHWUI pbIHKA.

C.2 MokpbiTne Tvna 03

MokpbITUE 3TOrO TMNa COAEPXUT CMECh AMOKCMAA TUTaHa (pytuna) u kapbonarta kansums (Mpamopa), no3Tomy
3NeKTPoAbl C 3TUM TUNOM NOKPbITVS 061aAaI0T HEKOTOPLIMU XapakTepPUCTUKaMU SNEKTPOAOR C PYTUIMOBbLIM NOKPLITUEM U
HEKOTOPbIMW XapaKTepUCTMKaMn 3NeKTPOAOB C OCHOBHBLIM NOKpbITMeM (cMm. C.6 n C.9).

C.3 MNokpbiTne TMHNA 10

MoKpbITME STOro TUNa COAEPXKUT GOrbLLOE KONMYECTBO FOPI0UNX OPraHNYECKMX BeLecTB, B 0COBEHHOCTH Lienrio-
nosy. bnarogaps rny6oko NnpoHVKaoLWwen gyre, arekTpoabl ¢ TakUM MOKPbITUEM NMPUIOAHbI 41151 CBapkU B BEPTUKANbHOM
NONOXeHUN CBePXy BHW3. [lyra ctabunnanpyeTcsi B Nepeyo ovepeab 3a CHET NPUCYTCTBUS HATPUS, MOITOMY 3TU 3IEKTPO-
Abl MPeVMyLLeCTBEHHO MPUroaHbl ANA CBapKW Ha NMOCTOSIHHOM TOKe, W, Kak npaBuro, ob6paTHoM nonsipHocTv (Nioc Ha
anekTpoae).

C.4 MNokpeiTve TMNa 11

MokpbITUE 3TOrO TUMNa COOePXKMT GOMbLLIOE KONMYECTBO FOPIOYMX OPraHNYECKMX BEWECTB, B 0COBEHHOCTN Lensio-
no3sy. bnarogapsi rnyGoko NPOHVKaloLWen ayre, snekTpogsl ¢ TAKUM NOKPLITUEM NPUrOAHbI 4TSt CBAPKN B BEPTUKATIbHOM
NonoXeHun ceepxy BHU3. [lyra cTabunmanpyercs B nepeyto o4epeab 3a CUeT NPUCYTCTBUS Kanus, NOSTOMY SIEKTPOAb
NpUrogHb! Ansi CBapKU Kak Ha NepemMeHHOM TOKe, Tak U Ha MOCTOSHHOM 06paTHON NoNnsipHOCTH (MII0C Ha anekTpoae).

C.5 NokpbiTne TMNA 12

MokpbITHe 3TOro TMNa cogepXuT BonbLIoe KONMMYECTBO ANOKCHAA TUTaHa (0OblMHO B hopMe MUHepana pytuna).
OneKTpoAbl C TaKMM NOKPbITUEM 0BecnevmnBatoT MArKyto Ayry ¥ NPUrogHe! ANsS COeAMHEHUS KOPHEBBIX LWBOB NPy 60MbLWNX
3a30pax B YCIOBUSAX HEKAYECTBEHHOrO MOHTaXa.

C.6 NokpbiTe TMHINA 13

MoKpbITME 3TOro TUNa COZePXKUT BOMbLLIOE KONUUECTBO AUOKCUAA TUTaHa (pyTuna) u cTabunmampoBaHo Kanuem.
OnekTpodbl C TAaKUM MOKPbITUEM OBECNeYNBaOT MSrKYl0 CMOKOWHYIO Oyry Ha Gonee HU3KMX TOKax, YeM 3NeKTpoabl C
NoKpbITHEM TUNa 12, 1 0co6EHHO NPUroAHbI ANst CBAPKK JIMCTOBOTO MeTanna.

C.7 NMokpbiThe TMNA 14

ONeKTpoAbl C TaKMM TUMOM MOKPbITUA NMOA0OHbI aNeKTpodam ¢ NOKpbITUsiMU Tuna 12 u 13, 3a ucknioveHnem Toro,
YTO OHM MMetoT HebonbLlume Ao6aBKM XKene3Horo NopoLlka, KOTOpbIe NO3BOSIOT YBENUYUBATL TOK U MOBLILWATL NPOU3BO-
AVNTeNbHOCTb Hannaeku. AMNeKTPoab! C 3TUM TUMOM NOKPLITUSE MOTYT BbITb MCNOMb30BaHbl BO BCEX MONOXEHUAX CBAPKU.

C.8 MokpbiTne TMNA 15

MokpbITUE 3TOr0 TUNA SBMNAETCS BbICOKOOCHOBHBIM UM COAEPXKUT GOMbIOE KOMMYECTBO MPaAMopa U NNaBUKOBOro
wnarta. Ctabunusaumsa gyrm obecnevnBaeTcs B OCHOBHOM 38 CYeT MPUCYTCTBUS HATPUSI N 3MEKTPOAbl C TAKUM TUMOM
NOKPbITUST 0ObIYHO NPUIOAHbLI AMNsi UCMONB30BAHWUS HA NOCTOSIHHOM TOKE 06paTHON NONSIPHOCTK (NNIOC Ha 3nekTpoae).
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OnekTpogbl C TakMMm MOKPbiTMEM ob6ecneunBaloT MeTann LWBa BbICOKOrO METannypru4eckoro KavectBa npu HU3KOM
cogepxaHun andpdyamoHHOro Bogopoaa.

C.9 MNokpuiTne TMNA 16

MokpbiTe 3TOro TMNa SBNSAETCA BbICOKOOCHOBHBLIM M COAEPXUT GOnbLIOe KONUYECTBO MpamMopa W NiaBukoBOro
wnara. Crabunusauus ayrm o6ecnevmsaeTcsi B OCHOBHOM 3a CHET NPUCYTCTBUS Kanusl, 4To NO3BONSAET UCTONb30BATb 3TU
3NeKTpoAbl ANs CBapkn Ha NnepemeHHoM Toke. OHM obecneyunBaloT MeTarnn LWBa BbICOKOro MeTannypruieckoro kavectea
npy HU3KOM coepxaHum andPy3MoHHOro Boaopoaa.

C.10 MNokpbiTne TMNA 18

QneKTpoabl C TAKMM TUNOM NOKPLITUS NOA0GHbI SrEKTPoAaM C NOKPLITUEM TUNA 16, 3a UCKNIOYEHUEM TOTO, YTO OHU
MMEIOT HECKOMNbKO BOMbLLYIO TONWMWHY MOKPLITUS C 40BABNEHUEM JKENE3HOO NOPOLWKA, KOTOPbIN NO3BONSIET YBENNUNTB
TOK M NOBbLICUTb NMPOU3BOANTENIBHOCTL HAMNIMAaBKM M0 CPABHEHUIO C SMEKTPOAAMM C NOKPbITMEM Tuna 16.

C.11 NokpbiTne TMNa 19

MokpbiTHe 3TOro TUNa COAEPXKUT OKCUbI TUTAHA M Xerne3a 06bIMHO B BUAE MUHepana unbMeHuTa. XoTsl aMnekTpo-
Abl C TAKMM TUNOM NOKPLITUA HE SABMNAITCA HU3KOBOAOPOAHLIMU OCHOBHBIMM, OHWM 06eCcnevnBaloT nonyyeHme mertanna
CBapHOrO LIBA C OTHOCUTENBHO BbICOKOW yAAapHOW BA3KOCTHIO.

C.12 NokpbiTne TMna 20

MokpbITME 3TOro TMNA COAEepPXUT GOnblUoe KONMUYEeCTBO OKcuAa Xenesa. Lnak oveHb XuaKoTeKkyumin, nostomy
CBapka 3reKTpoamMy ¢ TaKUM TUMOM MOKPLITUSI BO3MOXHA TONBKO B HUKHEM M FTOPU3OHTaNbHOM NONOXEHUSIX. INEKTPo-
Abl pa3paboTaHbl, B NEPBYIO ovepeab, ANsl CBAPKU TABPOBLIX M HAXMECTOUHBLIX COEAUHEHWIA.

C.13 MNokpbiTne TMNa 24

OnekTpoabl 3TOro TMna nNogo6HbI aNekTpoAaM ¢ NoKpbITUEM TUNa 14, 3a UCKNIOYEHMEM TOro, YTO 3TO MOKPbLITUE
TOILLE U COAEPXUT GONbLUYIO OO XKene3Horo nopowka. OHM B OCHOBHOM NPUrO4HbI ANt CBAPKN B HUXHEM U FTOPU3OH-
TanbHOM MONOXEHWUAX TABPOBLIX U HAXNECTOYHBIX COeAUHEHWIA.

C.14 MNokpbiTne THMNa 27

OneKTpoAbl C TaKMM TUIMOM MOKPbITUS NOAOOHBLI aNeKTpoaam € nokpbiTueM Tuna 20, 3a UCKIMIOYEHWEM TOrO, YTO
NOKpbITME UMEET BOMbLUYIO TOMLWMHY U COAEPXKUT B BONbLUMX KONMUYECTBAX Xene3Hbli NOPOWOoK B Ao6aBnNeHne K okeuay
Xernesa B NokpbeITMM TUNa 20. AnekTpodel ¢ NoKpbITMeM 27 pa3paboTaHbl AN CBapky TABPOBbIX U HAXMECTOUHbIX COeAU-
HEeHWI ¢ GONbLUION CKOPOCTBHO.

C.15 MNokpbiTne TMNa 28

OneKTpoabl C TaKMM TUMOM MOKPbLITUS NOAOGHE! SNeKTpodam ¢ NOKpbITUEM Tuna 18, 3a UCKNIBUEHNEM TOro, YTo
MOKpbITME MMeeT GONbLYo TOMNWMHY U COAEPKUT B GONbLMX KONMUYECTBAX XKereaHbi NOpowWwokK. B cBA3n ¢ 3Tum nx
UCMOMb30BaHWe OOLIMHO OrPaHUHEHO HUXKHUM U TOPUBOHTANBbHBIM MONOXEHUAMN. DNeKTpoapl obGecneunsaioT metans
WBA BbICOKOIO MeTarnnypru4eckoro ka4ecTea npu HU3KOM cogdepxaHuy sogopoaa.

C.16 MNokpbiTne TMNa 40

OneKTpoAbl ¢ TaKMM TUNOM MOKPbITUSA, B OTNIMYME OT APYIMX, HE MOTyT BbiTh KNaccuULMPOBaHbI NO HACTOsILLEMY
cTtangapty. OHu usrotaenueatwTcs no TpeboeaHmaM noTpebutens. MNonoxeHne cBapky onpegensieTca No AOroBOpPeH-
HOCTU MeXay NOCTaBLLMKOM M noTpebutenem. KOHKpeTHBIM MPUMEPOM MOXET CIYXXUTb SNeKTpog, creunansHo paspabo-
TaHHbIN Ansi CBapku BHYTPW OTBEPCTUI (3aBapka OTBEPCTUI) MW Na3oB.

T. k. nokpbITVe TUNa 40 He cneundUUNPOBaHO, SMEKTPOAb! C NMOKPLITUSIMM TaKoro TUMa MoryT BeCbMa CUMbHO OTNK-
yaTtbCAa Apyr oT gpyra.

C.17 NokpbiTne TMNa 45

3neKTpoabl C TaKMM TUMOM MOKPbITUS NOAOGHE! SMEKTPodaM C NoKpbITUEM Tuna 15, 3a UCKNIBUYEHNEM TOro, YTO
MoKpbITME CneunanbHo paspaboTaHo Afsi CBAPKM B BEPTUKAIIBHOM MOMOXEHUN CBEPXY BHU3.

C.18 MNokpbiTne TMNa 48

BneKTpoabl C TaKMM TUMOM MOKPbLITUS NOAOGHE! SNEKTPodaM C NMoKpbITUEM Tuna 18, 3a UCKNIBUYEHNEM TOro, YTo
NoKpbITME CreunanbHo pa3paboTaHo AMsi CBAPKM B BEPTUKAIIBHOM MOMOXEHUN CBEPXY BHU3.
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MpunoxeHne D
(cnpaBouHoe)

Mpumeyvanun no auddysmoHHomy Bogopoay
M NpefoTBpalleHulo o6pa3oBaHUA XONOQHLIX TPeLUH

Mpwn ponyLweHnn, 4To BHELLHME YCNOBUSA ABNSIOTCA YAOBNETBOPUTENbHBIMM (30Ha CBAPKU YUCTas U cyxas), BOAO-
poa nepexoauT B MeTar CBapHOro LWWBa U3 BOAOPOAOCOAEPXKALLMX XUMUYECKUX BELLLECTB B CBAPOYHbIX MaTrepuanax n u3
OKpy>Karouiero Bo3gyxa. anI UCNonb30BaHUK 3INEKTPOO4OB C OCHOBHbLIM NOKPbITUEM, rae rmasHbIM NCTOYHUKOM BOAOPOAA
SABMNSIETCA BOAA, COAepKaLLancs B NOKPbITUK. [lnccoumaums oAbl B Aiyre Bbi3bIBAET NOBLILWEHNE COAEPKAHUA aTOMAPHO-
ro BOAOPOAA, KOTOPLIA NOrMOWaeTCs METANNOM CBApHOro WBa. [ina AaHHOro marepuana u HanpsKeHHOrO COCTOSIHUS
onacHocTb 06pa3oBaHns XONOAHbLIX TPELMH CHUXAETCS C YMEHbLLIEHUEM CoAepKaHus BOAOpOAA B MeTanne cBapHoro
wea.

Mpu noHwxeHun copgepkaHns amdy3noHHOro Bogopoaa B WBe A0 AONYCTMMOrO YPOBHS ANs NpeaoTBpaweHus
06pa3oBaHusi TPeLMH UCMOoNb3yTCH NPeABapuTenbHbIA NOAOIPEB COEAUHEHWUsT OO 3aAaHHOW TemnepaTypbl U cony-
TCTBYIOWMI NOZOrPeB Npu TeMmnepartype, He HUXe 3agaHHON. [lonyCTUMLIN ypoBEeHb BOAOPOAA 3aBUCUT OT KOHKPETHBIX
yCrnoBUI NpUMeHeHus anekTpogoB. [Ans obecneveHnsi 3Toro ypoBHsI [OMXKHbLI BbINONHATLCA YCNOBUA TPAHCNOPTUPOBa-
HUS, XpaHeHWs 1 CYLLKW, peKOMeHayeMble NPpon3BoanTenem 3NeKTpoaoB.

Ons ucnbiTaHnsa napTuy 3NeKTPoAoB MOTYT UCMONb30BaTLCS U Apyrue Metoabl c6opa n namepenna anddy3noHHo-
ro BOAOPoAa, €ClM OHM UMEIOT Takyio »Ke BOCNPOU3BOAUMOCTb 1 KannbpoBaHbl No metoay, NnpueegeHHomy B MCO 3690.
CogepxaHve gnddy3noHHOIo BOAOPOAA B MeTanmne WBea 3aBvMcuT OT poga Toka.

TpelwmHbl B CBapHbIX COEANHEHUSIX MOTYT ObITb Bbl3BaHbl AN (Y3MOHHBIM BOAOPOAOM UMK B 3HAYNTENBHON Mepe
onpeaensoTca ero BNUsiHeM. Takue TpeLyHbl B OCHOBHOM Pa3BMBAaIOTCS MOCNE OXNaXAeHUsi COeaUHEHNUA U NO3TOMY
Ha3BaHbl XONOAHLIMU TPELLMHAMMU.

Mpu cBapke yrnepoaucTbIX MapraHeucogepxawmx craner Hanbonee BeposTHO 06pazoBaHue TPewWwmH B 30He Tep-
MUWYECKOro BNUsIHUSL. OTU TpeLLMHbl pacnonaraiTcsi NpubnnanTernsHoO napannensHo rpaHuue cnnaeneHnsi. OnacHocTb
06pa3oBaHusi TpewWmH, Bbi3BaHHbIX ANMPY3MOHHBIM BOAOPOAOM, PacTeT C yBENUYEHUEM KONTMYECTBA NETMPYIOLWNX U
YPOBHS HanpsixeHuni. C yBenuyeHneM Konm4ecTsa nermpyowmx bonee BeposiTHLIM MECTOM 06pa3oBaHUs TPELMH CTa-
HOBUTCSA MeTann wea. B atom crny4ae TpelwmnHbl OpUEeHTUPOBaHbI, B OCHOBHOM, NepneHauKynsapHoO K HanpasreHnto ceBap-
KN 1 NOBEPXHOCTU OCHOBHOIoO Metanna.
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Mpunoxenve A
(o6asarennHoe)

CBeZieHNA 0 COOTBETCTBUU CChINMOYHBIX MeXAYHAPOAHbLIX CTaHAAPTOB CCbIMTOYHbLIM HALUOHANBLHBLIM
craHpgapTaMm Poccuiickon ®epepauum (M 4eACTBYIOWUM B 3TOM KavyecTBe
MeXrocyAapcTBeHHbLIM CTaHAApTaM)

Tao6nwuua A1

OB603HaYeHUe CChINOYHOTO CreneHb
MEXAyHapoaHoro COOTRETCTRUS O60o3Ha4eHne 1 HaMMeHoBaHUe COOTBETCTBYIOLLEro HaLMOHANBLHOTO CTaHaapTa
cTaHgapTa

NCO 544 MOD FOCT P 53689—2009 (MCO 544:2003) Matepuansl cBapoyHble. TexHuyec-
Kune yCroBusi MOCTaBKM NPUcaaoyHbLIX matepuanos. Bug npoaykuvn, pasmepbl,
JOMYyCKV N MapKMpoBKa

MCO 2401 — *

MCO 3690 — *

MCO 6847 — *

MCO 6947 — *

MCO 13916 — *

MCO 14344 — *

NCO 15792-1:2000 IDT FOCT P UCO 15792-1—2009 Matepuansl cBapoyHble. MeTogpl ncnbITaHni.
YacTtb 1. MeToapbl ucnbiTaHui 06pa3uoB HaNNaBNeHHOro MetTanna u3 cranwu,
HUKENs N HUKenesbiX CrnnaBoB

MCO 15792-3:2000 — *

MCO 80000-1 — *

*COOTBETCTBYIOWMI HaUMOHaNbHLIA CTaHAapT otcyTcTByeT. [lo ero yrBepaeHns pekoMeHayeTcss MCnonb3o-
BaTb NepeBo/ Ha PYCCKMI A3bIK AaHHOMO MeXxAyHapoAHoro ctanaapra. lNepeso AaHHOro MexXayHapoaHoro ctaHgapTa
HaxoguTcs B PepgepanbHOM MHMDOPMAUNOHHOM (POHAE TEXHUYECKUX PErnameHToB U CTaHaapToB.

MpwumeyaHune— B HacToAwel Tabnuue ncnonb3oBaHbl cneayiolme yCrnoBHble 0603HaueHns CTeneHn co-
OTBETCTBUS CTAHOAPTOB:
- IDT — naeHTn4HbIE CTaHAAPTHI;
- MOD — moandumumnpoBaHHbie cTaHgapThbl.
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Bubnuorpadcdusn
[1]1 EN 499:1994 CgapouHble MaTepmaribl. MOKpLITLHIE 3NEKTPOAbI AT PYYHON AYrOBOW CBAPKM HENErMpoOBaHHbIX 1 Mer-

KosepHucTbix cTanein. Knacendmkaumn (Welding consumables — Covered electrodes for manual metal
arc welding of non alloy and fine grain steels — Classification).
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YOK 621.791.04:006.354 OKC 25.160.20

BO5
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