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lNpeouncnosue

1 PA3BPABOTAH Accouunauueii cBapLymMKoB NosIMMepHbIX matepuanos (Accoumnauus CMM)

2 BHECEH TexHuuyeckum koMmmMTeToMm no ctaHgaptusaunm TK 285 «CoeanHeHne NoMmepHbIX Tpyo6,
JINCTOB U KOHCTPYKLMIA»

3 YTBEP>XAEH N BBEAEH B ,£l,EI7ICTBVIE Mprkasom PefepasibHOro areHTCTBa No TEXHNYECKOMY
perynupoBaHunto n metposiornv ot 28 mast 2024 r. Ne 673-cT

4 BBE/JIEH BIEPBbIE

MpaBuna nNpMMEHeHUs HaCTOALWEro craHgapTa YyCTaHOB/EeHbl B cTaTbe 26 dPefepasbHOro 3akoHa
oT 29 moHa 2015 r. Ne 162-9®3 «O cTaHgapTu3auun B Poccuiickoii degepauun». NHpopmauma o6 uns-
MEHEHNAX K HacTosWweMy cTaHgapTy nybnvkyeTcs B eXerogHoMm (Mo COCTOAHWIO Ha 1 fAHBaps Tekyliero
roga) MHopmauMoHHOM YykaszaTene «HauuoHasibHble CTaHgapTbi», a ofuUMabHbIA TEKCT WU3MEHEHWI
M NOMpaBOK — B €XeMeCAYHOM MWH(opMauMOHHOM YykKaszaTene «HauuoHasbHble cTaHZapThbi». B cnyyae
nepecMoTpa (3aMeHbl) MM OTMEHbl HACTOSLWEro cTaHjapTa COOTBETCTBYWLEee yBeloMeHne 6yaeT
ony6/MKOBaHO B OGAMKaMlIeM BbINyCKe €XEMECAYHOro MHGOPMAaUMOHHOIO YkasaTens «HauuoHanbHble
cTaHfapTbi». COOTBETCTBYyWWAn MHopMaums, yBefoMEHNEe W TeKCThl pasmellalnTcsa Takke B WH-
chopMaumoHHOl cucTeme o6Lero nonb3oBaHWs — Ha oduumanibHOM cainTe PegepanbHOro areHTCTBa No
TEeXHNYECKOMY PeryimpoBaHunio 1 MeTposorun B ceTu MIHTepHeT (WwWw.rst.gov.ru)

©0dopmMmneHune. PreY «MHCTUTYT cTaHgapTusauymm», 2024

Hactosiwmii  ctaHaapT He MOXeT ObiTb MOMIHOCTbI0 WAM  YacTUYHO BOCMPOW3BEAEH, TUPAXWPOBAH U pac-
NpocTpaHeH B KayecTBe OgMUMANIBHOTO M3JaHus 6e3 paspelleHnss ®defepasibHOrO  areHTcTBa Mo TeXHUYe-
CKOMY PETY/IMPOBaHMNIO 1 METPOJIOTN
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BBegeHue

HagexHocTb coegvHeHWs MONWSTUAEHOBLIX TPy6 W coeAuHWTeNbHbIX AeTaneli  (PUTUHIOB uauM  hacoH-
HbIX u4acTell) C MOMOLLBIO CBapkM 3akiafHbIMW HarpeBaTeNI My  3aBUCUT He TO/MbKO OT KayecTBa CBapuBaeMblX
usgenuii 1M cBapoyHOro o6opyAoBaHWsl, HO W OT MNpaBWIbHOM MNOCNefoBaTeNlbHOCTU  AENCTBUIA, HeobXOoAUMbIX
K BbIMOJ/IHEHMIO ONEPATOPOM.

B craHgapte yuTeHbl pekoMeHAauMn  BefyliMX Npou3BoAuTeneil  COeAuMHUTENbHbIX — AeTaneit  (pUTUHroB)
C 3aKknafHblMM HarpeeaTesiiMM U CBApOYHOro 060pyAoBaHUA AN MX CBapku, Haubonee MOMHO nNpeAcTaB/ieH-

Hble B MHCTPYKLMAX UX NPOM3BOAUTENEN.
Llenbio  HacToALLEro cTaHzapTa SBASETCA CTUMY/NMPOBaHWE MNPUMEHEHWS K OAHOTWUMHBIM - WU3LENUAM  oAaw-

HakKoBbIX U MCYEpMbIBAKLWMX MpOLeAyp CBapku 3aknafHbIMU  HarpeBaTesnsiMy, OGecneyMBalolLMX BbICOKOE — Ka-
4YeCTBO CBapHbIX COeMHEHMI Ha Tpy6onpoBogax 1 ux 6e30nacHoCTb.
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HALIMOHAJIbHbIV CTAHOAPT POCCUACKOW ®ELEPALIAN

CBapka Tepmornnactos

MPOLUEAYPbI CBAPKN SAKNAQHBIMU HATPEBATETAMU
MONVNITUNEHOBbLIX TPYE VI COEANHUTE/IbHbIX OETAJEN

Welding of thermoplastics.
Electrofusion jointing procedures for polyethylene pipes and fittings

Jarta BBegeHnsa — 2024—06—01

1 O6nacTb NpPUMeHeHNs

1.1 HacToswwmii CcTaHAapT YycTaHaB/MBaeT MOPAAOK BbINOSIHEHUS MpoLeAyp CBapku 3akiagHbiMM — Harpe-
BaTeNAMU MOMMUITUNIEHOBLIX TPY6 W COEAVHWTENbHLIX — AeTaneil, WCMoNb3yeMblX NpU  CTPOUTENbCTBE,  PEKOH-
CTPYKLMU, @ TaKKe Npu PEMOHTE NOSIMITUIEHOBLIX TPY6ONPOBOAOB PAa3HOr0 Ha3HAUEHNS.

1.2 HacTosimii  cTaHAapT pacnpocTpaHseTcs Ha  CBapHble  COeAMHEHUSt  MOMIMSTUMIEHOBbLIX  TPyGOnpo-
BOAOB, NpefHas3HauYeHHbIX A1  TPAHCMOPTUPOBAHUS ra30B U XKUAKOCTEW, HE arpeccuBHbIX MO OTHOLIEHWUH K
maTepvanam, 13 KOTOPbIX U3rOTOB/EHb! TPYGbI Y COEANHUTE bHbIE AETA/N.

1.3 Hactoawmii cTaHgapT [AoMyckaeTcs MPUMEHATb MPU  BbINOSHEHUM MNpoLedyp CBapku 3aknafHbIMM - Ha-
rpeBatensaMy  TPY6 W COEAVHUTENbHLIX AeTaseil, W3rOTOB/MIEHHbIX W3  APYrMX TEepMOMIacTUYHbIX — MaTepuasios,
Npu YC/I0BUW COFMAcoBaHUs faHHbIX Npoueayp ¢ NPOU3BOANTENSIMU 3TUX TPY6 U COEAUHNTENbHLIX AeTanei.

2 HopmMaTuBHbIE CCbIJIKA

B HacToAWwem cTaHapTe UCMNo/b30BaHbl HOPMATUBHbIE CCbI/IKM Ha CNneaytolime JOKYMEHTbI:

FOCT 12.1.005 Cuctema craHgapTtoB 6e3onacHocTn Tpyaa. O6wue caHuTapHO-TUrMeHnyeckne Tpebo-
BaHUSA K BO34YXYy paboyeit 30Hbl

FOCT 12.1.044 Cuctema cTaHgapToB 6e3onacHocTM Tpyga. [loXapoB3pbiBOONACHOCTL BeWecTB M Ma-
Tepvanos. HomeHknatypa nokasarteneii U MeTofbl X onpeaeneHns

FOCT 12.4.011 Cwuctema cTaHgapToB 6e3onacHocTn Tpyga. CpepactBa 3awmtbl  paboTtawowmx. O6uwme
TpeboBaHus 1 knaccudukaums

FOCT 12.4.121 Cuctema cTaHgapToB 6e3onacHocTy Tpyaa. CpeactBa  WMHAVBUAYaUIbHON  3alMTbl  opra-
HOB AbIxaHus. MNpoTtusorasbl unbTpyrowme. ObLMe TEXHUYECKUE YCI0BUS

FOCT 18599 Tpy6bl HanopHble U3 NONU3TUEHA. TeXHUYECKMEe YC/I0BUSA

FOCT 24297 Bepudmnkaums 3akynseHHon npogykumm. OpraHnsayms npoBefeHns n MeToabl KOHTPOsS

FOCT 32415 Tpy6bl HanopHble W3 TEepMOMIacToB W CoeAuHWUTENbHble AeTanM K HUM  ANns CUCTEM BOAO-
CHabxeHuns 1 otonneHus. ObLmMe TEXHNYECKNE YCIT0BUSA

FOCT ISO 13954 Tpy6bbl M GUTUHIM M3 nnactMacc. McnbiTaHMe Ha oTcnavBaHue npu OTPbiBE MNONITU-
neHoBbix (M3) Yy310B CBapHbIX COEAMHEHWIA C 3aKnafgHbIMW  HarpeeBaTeNsMu  HOMUHA/ILHOTO  HapyXHOro Aua-
meTpa 90 mm 1 6onee

FOCT ISO 13956 Tpy6bbl M uTuHrM Kn3 nnactmacc. McnbiTaHne Ha oTcnavBaHve MNoOAMaTUEHOBbIX (M13)
Cef/IoBblX CBapHbIX coefAuHeHui. OueHka nNNacTUYHOCTM MNOBEPXHOCTU  CNAaBfieHWs y3na CBapHOro coefguHe-
HVA Npy pasgupe

FOCT P 54475 Tpy6Gbl NOAMMEPHble CO CTPYKTYPUPOBAHHOW CTEHKOW W (PaCOHHble 4acTu K HMM Ans cu-
CTEM HapyXXHOI kaHanu3aumun. TexHnyeckne ycnous

M3paHue odmymanbHoe
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FOCT P 54792—2011 [lechekTbl B CBapHbIX COEAMHEHMAX TepMonaacToB. OnmcaHne n oueHka

FOCT P 55142 VicnbiTaHUsi CBapHbIX COEAVHEHUIA TIMCTOB M TPY6 13 TepMonaactoB. MeToab! UCMbITaHWUIA

FOCT P 58121.1 (UCO 4437-1:2014) T[nacTtMaccoBble TpybonpoBoAbl A1  TPaHCNOPTMPOBaHUSA  raso-
o6pasHoro Tonnmea. Monnatunex (M3). YacTb 1. O6Lme NoMoXeHUs

FTOCT P 58121.2 (UCO 4437-2:2014) T[nactMaccoBble TpybonpoBOAbl A1 TPaAHCNOPTUPOBAHUA  raso-
o6pasHoro Tonnuea. MNonunatunex (M3). YacTb 2. Tpy6bl

FTOCT P 58121.3 (MCO 4437-3:2014) T[nacTtmMaccoBble TpybonpoBoAbl AN  TPaAHCNOPTMPOBAHUSA  raso-
ob6pasHoro Tonauea. MNonunatunex (M3). YacTtb 3. PUTUHTK

FOCT P 59398—2021 [edekTbl CBapHbIX COeANHEHNI TepMoniacToB. Knaccudumkaums

FTOCT P 59427 (NCO 4437-5:2014) [MnactmaccoBble TpybonpoBoAbl A1  TPaAHCMOPTMPOBaHUS  raso-
ob6pasHoro Tonnuea. MNonnatunex (M3). YacTb 5. CooTBETCTBUE HA3HAYEHUIO CUCTEMDI

FOCT P 70628.2 Tpy6onpoBoabl K3 MjacTtMacc A5 BOAOCHAOXKEHWs, [peHaxa W HanopHOW KaHanu3a-
yun. MonnatuneH (M3). YacTb 2. Tpyobl

FOCT P 70628.3 Tpy6onpoBoabl K3 MjacTtMacCc Aas BOAOCHAOXKEHWs, [ApeHaxa W HamopHOW KaHanu3a-
uun. MonuatuneH (M3). YacTtb 3. PUTUHIK

FOCT ISO 3126 Tpy6onpoBoabl M3 nnactMacc. [lnacTmaccoBble 3nemMeHTbl Tpybonposoga. Onpepene-
HVe pa3mepos

FOCT P WCO 11413 Tpybbl M GUTMHIA niacTMaccoBble. [loAroToBka KOHTPO/SIbHOTO oO6pasua CBapHOro
COeIMHEHNS NONNITUNEHOBOW TPY6bI M OUTUHIA C 3aK1agHbIMW HarpesaTensamu

FTOCT P WNCO 12176-2 Tpybbl u dutuHrM nnactmaccoBble. O6opyfoBaHMe 4715  CBapku  NOMNITUIEHO-
BbIX cucteM. YacTtb 2. CBapka 3aknagHbIMn HarpesaTensamm

FTOCT P WNCO 12176-3 Tpybbl u dutnHrm nnactmaccoBble. O6opygoBaHMe Ans  CBapkuM  NOMANITUIEHO-
BbIX cucTem. YacTtb 3. igeHTudmkaymsa onepatopa

FTOCT P WCO 12176-4 Tpybbl u dutuHiM nnactmaccosble. O60pyfoBaHWe /19  CBapku MNOAUSTUIEHO-
BbIX cucteM. Yactb 4. KoguposaHue TpaccupyemocTu

FTOCT P WNCO 13950 Tpybbl wn UTUHIA naactMaccoBble. CUCTEMbI  aBTOMaTUYECKOro pacno3HaBaHus
[N51 BbINOJTHEHWS COeAMHEHNIA CBAPKOV C 3aKNaAHbIMU HarpeBaTensamu

CIM48.13330.2019 OpraHun3auus cTpouTesibCTBa

CM 246.1325800.2016 MonoxeHne 06 aBTOPCKOM HaA30pe 3a CTPOUTESIbCTBOM 34aHUIA N COOPYKEHWI

MNprvmeyaHne — TpyM NOMb30BAaHUM HACTOALWMM CTaHAApPTOM Lieniecoobpas3Ho MNpoBepUThL AeCTBME  CCblIoY-
HbIX CTaHAApToB (CBOAOB MpaBw) B MH(OPMALMOHHON cucTeMe 06Lero nonb3oBaHns — Ha odmuymanbHom calite depe-
pasIbHOTO areHTCTBa MO TEXHWYECKOMY PEry/siMpoBaHU0 1 METPOJIOTMM B CeT VIHTEPHET WK NO eXerogHoMmy MHdopmaum-
OHHOMY YyKa3aTeno «HauuoHasbHble CTaHAapTbl», KOTOPbIA ONy6/IMKOBaH MO COCTOSHUIO Ha 1 SHBaps TekyLiero roga, u no
BbIMyCKaM eXeMeCSYHOro WHOPMaLMOHHOMO Yykasatens «HauuoHaslbHble CTaHapTbl» 3a Tekywuii rog. Ecnvm 3ameHeH
CCbI/IOYHbIA [JOKYMEHT, Ha KOTOpbI/i AaHa HejaTMpOBaHHas CCblka, TO PEeKOMeHAyeTCsl UCMo/b30BaTb AelCTBYIOLLYIO Bep-
CUI0 3TOr0 AOKYMEHTa C yY4EeTOM BCEX BHECEHHbIX B AaHHYH BEPCUI0 M3MeHeHWli. ECnn 3aMeHeH CCbITOYHbIA AOKYMEHT, Ha
KOTOpbI/i AaHa AaTvpoBaHHAas CCblIKa, TO PEKOMEHAYeTCs WCMOoMb30BaTb BEPCUI0 3TOTO AOKYMEHTa C yKa3aHHbIM BbIle
rogoM yTBepxzeHus (NpuHsATKs). Ecnm nocne yTBepXAeHUs HACTOSILLEro CTaHA4AapTa B CCbIIOYHbIV [AOKYMEHT, Ha KOTOpbIN
JaHa JaTupoBaHHas CCblfka, BHECEHO M3MeHeHue, 3aTparuBaloliee MosiokeHue, Ha KOTOopoe fdaHa ccblika, TO 3TO no-
NIOXeHVe pekoMeHayeTcsl NpUMeHsaTb 6e3 yyeTa AaHHOro M3MeHeHusl. EciM CCbINOYHbIA AOKYMEHT OTMeHeH 6e3 3ameHbl,
TO NOMOXEHME, B KOTOPOM [ij@aHa CChl/IKa Ha HEro, peKOMeHAYeTCst MPUMEHSITL B YaCTH, He 3aTparvBaioLLeit 3Ty CCbI/Ky.

3 TepMUHbI, onpeaeneHns N CoKpaLleHus

3.1 B HacTosileMm cTaHAapTe NPUMEHEHbI CrieflytoLuye TePMUHbI C COOTBETCTBYOLLMMY ONpeAeIeHNAMU:

3.1.1 3aknagHoW HarpeBaTenb: TOKOMPOBOAALWMI 3MEMEHT, nNpefHasHauyeHHblli AN  MNoslydyeHuss  cBap-
HOro coefiHeHWs1, pasMeLLaemblii 1 OCTaOLMACA MexXy coeIMHAEMbIMU NMOBEPXHOCTAMU 10 U NOC/Ee CBAPKM.

3.1.2 3auncTtka: MexaHuueckoe YyAasleHMe HapyxHOro Cfioa Marepuana B 30HE CBapkM COeAMHSIEMbIX
NMOBEPXHOCTEN C MOMOLLbIO CeLuanbHOro ycTpoincTaa.

3.1.3 nosuuuoHep: [lpucnocobnexnne, npegHasHayeHHoe A1 obecrneyeHWss  COOCHOCTM U dhuKcaumm
B3aMMHOr0 NOJIOXEHUA cBapuBaeMbIx TPY6 n/vnu fetanei B npoLecce cBapku.

3.1.4 npotokon cBapkn: COBOKYMHOCTb WMHGOpMaLuuM O CBapOYyHOM 06O0pyAOBaHWMM, CBapLiuke-onepa-
TOope, COEefMHAEMbIX U3Jenusax, a Takke O TpebyemblX W (DaKkTUUeCKUX XapakTepucTukax npoueaypbl CBapku u
HaNIMUMU/oTCYTCTBMM OLLMGOK MW HapyLLIEeHWA npouesypbl CBapKu.
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3.1.5 cBapka 3aknagHbIMW HarpeBatensamu; csapka 3H: Bwuag cBapku, 00beAuHAOWMIA  npoueaypsl,
npy  KOTOPbIX AN HarpeBa  COeAVHSIEMbIX — MOBEPXHOCTEN  M3genvili  MCMoNb3yloT — 3aknagHble  HarpesaTeny,
ocTaloLLmecs rnocne 3asepLUeHns npoueaypbl B CBAPHOM COELUHEHUN.

3.1.6 cBapouHblli annapaT: Annapart, BblJaloWuii BbIXOAHbIE NapaMeTpbl CBapku N0 HAaNpPsHKEHW  Wan
TOKY W BPEMEHW WU 3HEPIMM, Heo6XoAMMble [ BbINO/IHEHUA CBapKW 3aKkfafHbIMW  HarpesaTefiAMy B PEXW-
Max, YCTAHOB/IEHHbIX MPOU3BOAMTENIEM 3aKNafHOT0 HarpeBaTtens WAM  COeAVHUTENbHOW feTanum C  3akiagHbiM
HarpesaTesnem.

3.1.7 cepnoBoii 0OTBOA4 C 3aknagHbiM HarpeBaTenem: OTBOA, cogepxawmii oguMH wnAn  6onee 3aknag-
HbIX HarpeBaTtefnieil (C NPWXUMOM CBeEpXy WM oOxBaTblBawOWMiA Tpyby MO OKPYXHOCTW), Tpebylowmii 1Cnonb3o-
BaHWe BCMNOMOrareslbHOr0  pexyLliero WHCTpPyMeHTa [Ans  fpopesaHus OTBepCTUss B CTEeHKe NpUCOeMHAEMOi
NoSIM3TUIEHOBO TPYObI.

3.1.8 coeguHuTenbHas getaslb  (PUTUMHI) € 3aknagHbIMW  HarpeBatensamu:  [etanb, cogepxalias
oOMH WM 6onee 3akNafHblX HarpeBaTens [ANa CO34aHWs CBapHOrO0 COeAUHeHWs C  Tpybol unm ¢ TpyOHbIM
KOHLIOM Apyron getanu.

3.1.9 coeguHuTenbHasa petasib  (PUTUMHI) C  PacTpybHbIMM  KOHUaMW U 3aknagHbIMW  Harpeartens-
MuU: [leTanb, B pacTpy6Hble KOHLbI KOTOPOI BCTPOEHbI 3aknajHble HarpeBaTesnu.

3.1.10 coegunHuTenbHaa getasib (PUTUHT) C TPYOHbIM KOHUOM: [eTasb, Y KOTOPO HapyxHblli Aua-
METp TpybHOro KOHUA PpaBeH HapyXHOMy AuameTpy npucoeavHAeMoi Tpybbl wunm  TpyGHOrO  KoHUA  Apyrou
aetanu.

3.1.11 crTaHpapTHOoe pa3mMepHoe oOTHoweHue; SDR: OTHOWeHVe HOMMWHANILHOIO HapyXXHOro AuvamMetpa
NoNN3TUIEHOBON TPYBbl K €8 HOMVUHAIbHOWN TOMLLUHE CTEHKU.

3.1.12 T-o6pa3Hblii ceanoBOW OTBOA C 3aklagHbiM HarpeBatesieM: OTBOA, coAepxawuidA oAuvH  Wan
6o/lee 3aknafHbiX Harpeeateneli (C NPWKMMOM CBepxXy WAM oxsBaTbiBawowmii Tpyby MO OKPYXHOCTM), CO BCTPO-
€HHbIM  PeXyLUMM WHCTPYMEHTOM A5 Mpope3aHnss CTeHKW MOJMITUIEHOBOW Tpy6bl, OCTalWMMcsa B Kophyce
0TBOJa NOC/e MOHTaxXa.

3.1.13 nAeHTUMKaLNOHHasA KapTa  CcBapuMka-orneparopa: Kapra, cogepxaias 3aKO4VPOBaHHY0
MHbopMauMilo O  cBapliuke-onepartope U1 Mo3BosiAowas pasbnokuposatb M 610kupoBatb  AOCTyn K pabote
B MEHI CBapoyHOro o06OpyAOBaHWA [ANA  UCKIYEHUS BO3MOXHOCTU €ro  WUCNO/Sb30BaHWSA  NOCTOPOHHUMU  Nn-
Lamu.

3.2 B HacToflLLEeM CTaHAAapTe MUCMO/Ib30BaHbl CriefytoLLe CoKpalleHus:

3H —3aknagHoii(ble) HarpeBaTtesnb(K);

N3 —nonuaTuneHx;

dn —HOMWHa/bHbLIA gnameTp;

SDR —cTaHAapTHoe pasMepHoe oTHolleHune (Standart Dimension Ratio);

MRS — MUHMMasibHasA AMTenbHas NPoYHOCTb.

4 O6ume NoNoXeHns

41 Csapky 3H cnegyer nMpuUMEHATbL NpU  CTPOUTESIbCTBE, PEKOHCTPYKUUM WAWN  PEMOHTE  MOSINITUNEHO-
BbIX TPy60ONPOBOAOB B C/IEAYIOLLMX ClyYasX:

- ANS coeAVHEHNS MEPHbIX U A/IMHHOMEPHbIX TPY6 MAn TpyOHbIX nneTel;

- ANA coeVHEHUs y4acTKOB TPY6OMNPOBOAOB B CTECHEHHbIX YC/IOBUSX;

- ANA COeANHEHNS HAKMOHHbIX NN BEPTUKa/bHBLIX y4acTKOB TPy60NpOBOAOB;

- MpU  PEKOHCTPYKUMW TPybOnpoBOAOB METOAOM MPOTSXKA B HUX MNOMMITUAEHOBLIX Tpy6 (B TOM uucne
nNpoMANPOBaHHLIX) 418 COeANHEHUSI MPOTAHYThIX YYaCTKOB (TPYOHbIX NNeTel);

- ONnA coefuHeHWs Tpy6 W coeAuHUTENbHbIX AeTanieli € pasHOM TONWMHOM CTEHKM WAuM npu  TONWUHe
CTEHKN MeHee 5 MMm;

-4ns  coefuHeHus TpyO6 M COEAUHUTENbHbIX — AeTaseil, W3rOTOBMEHHbIX W3  pasHbiX  komnosuuuid M3
(N2 63, N2 80, M3 100 1 T. N.) ¢ pa3HbiM 3HaYeHnem MRS;

-ANs1 Bpe3Kn OTBETB/EHWI B paHee NOCTPOEHHbIE TPy6ONpPoBOAbI;

-0NS YCWIeHuss  CTblka NpU  KOMOWHMPOBAHHOM  CTbIKOBOM  COEAMHEHUM C  MNPUMEHEHVWEM  COefUHUTESTb-
HoW geTanu ¢ 3H.

-ANs1 BBApKMN TPYOHOW BCTaBKN B NONMITUIEHOBbLIE TPYOONPOBOALI MPY NPOBEAEHNN PEMOHTHBIX PaboT;

- BNS PEMOHTHbIX paboT, € Lenblo ycTpaHeHns AedekToB Ha NOBEPXHOCTU TPyObI.
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42 Ceapka 3H npegHasHauyeHa AN COEAMHEHUS  MOMMITUIEHOBbIX TPy,  U3rOTOB/IEHHbIX MO
FOCT P 58121.2, TOCT P 70628.2, TOCT 18599, NOCT 32415 n (uTUHroB, M3rotoBneHHbix no FOCT P 58121.3,
FOCT P 70628.3. [onyckaeTcsi nNpuUMEHEHWE Tpy6 W COeQUHUTENbHLIX AeTasleil, W3roTOB/IEHHbIX MO  TEXHWYe-
CKAM  YCNOBMSIM, €C/IM  3TO perfameHTVpoBaHO HOPMATUBHbIMW  AOKyMEHTaMu Ha TpybonpoBoj COOTBETCTBY-
IOLLEro Ha3HaYeHus.

4.3 Csapky 3H paspewaerca npuUMeEHATb A9 COeAVMHEHUS MOMIMATUNEHOBLIX TPyO CO  CTPYKTYpUpOBaH-
HOV cTeHKon Tuna B, narotoBneHHbix no FTOCT P 54475.

4.4 Csapky 3H MOXHO nNpUMMEHATb AN COeAUHEHUs Tpyo6 W TPYOHbIX KOHUOB pPasHbiX COeAMHUTENbHbIX
JeTanei, npun ycnosuu cobnogeHns npoueayp, yCTaHOB/IEHHBIX /151 COeAVHEeHNs Tpy6 Mexay co6oii.

45 Csapka 3H pfo/kHa OCyWecTBAATbCA C  WCNOMb30BaHWEM CBApOYHbIX annapaTtoB, COOTBETCTBYHOLUMX
FTOCT P WCO 12176-2. [penMyLlecTBEHHO CriedyeT WCMonb3oBaTb annaparbl C CUCTEMOW [AeKOAUPOBaHWSA U
pacno3HasaHus cBapoyHbIx napameTtpos no FOCT P NCO 13950.

[onyckaetca pyyHOV BBOL NapaMeTpoB HamnpshkeHWs WAn Toka, WAW MOLWHOCTM W BPEMEHMW, WAN  3SHep-
rMn, €ecnvM pekoMeHJauuy Npov3BOAUTENEel COeAMHWTENbHON feTann cofepXaT npsMoe YykasaHue Ha 3Hade-
HVS CBApOYHbIX NapaMeTpoB, & KOHCTPYKLMS CBAPOYHOro annapara no3BoseT pyyHoli BBOA.

4.6 Ceapka 3H pomkHa BbINOMHATLCA MpU Temnepatype Bo3fdyxa B Auanas3oHe oT muHyc 10 °C pgo 40 °C,
€ciM  uHble TpeboBaHUS He MpeAycMOTPEeHbl NpPoOM3BOAMTENsAMKU TPyb, COEAUHUTENbHbIX [JeTaneil u  CcBapou-
Horo annapata. PasHuua TemnepaTyp MexJy MeCcTOM TMpPOBeAEHUss CBapoyHbIX paboT U pacnosioXeHnem Ccea-
pOYHOro annapata f[o/kHa ObiTb MWHMMaNbHOM (OTKNOHEHME — He 6onee 2 °C). [lpu oTAnumm  Temnepartypbl
BO34yXa, W3MEpPEHHON [aTuyMkoM TemrepaTtypbl CBapo4yHOro annapata, oT 23 °C., Bpemsi aBTOMaTU4ecku Kop-
pekTMpyeTcs BCTPOEHHbIM B annapar nporpamMmmHbIM — Oob6ecneyeHneM B COOTBETCTBMM C  YC/IOBUSAMM,  YKa3aH-
HbIMW B LUTPUX-KOAE.

4.7 TllapameTpbl CBapoYyHOro nmnpouecca, a Takke MeToh WX BBOAA 3aBUCAT OT Buga W CcOpTaMeHTa uc-
nofnb3yembIX COeAuHUTENbHbIX fAeTaneid ¢ 3H wu/vnm  CBapouyHbIX annapaTtoB W A0/MKHbl COOTBETCTBOBATb  YKa-
3aHMsAM NpousBoauTEne.

4.8 Tpu nNpYMeHeHWW CBapOYHOro annapara, OCHAaLLEHHOTO G/I0KOM  NPOTOKO/IMPOBaHWA,  UAEHTUdMKa-
umo  Tpybel  (Tpy6) wn  dwmtuHra ¢ 3H pekomeHayeTcA Npou3BOAMTL  CUMTbIBaHMEM KoAa TpaccupyemocT Mo
FOCT P NCO 12176-4, KOTOpPbIA NO3BOMSIET aBTOMATUYECKN NPOBOAMTL MAEHTUMKALMIO U AEKOAUPOBAHME.

4.9 [onyckaetca uaeHTUdMKaUMsA  UTUHra MOCPEeACTBOM  AEKOAMPOBaHWA  €ero  WH(pOpMauMoHHOIO  HO-
cuTens ¢ uMpoBbIM KOAOM NapameTPOB CBapKM U py4HOl BBOA NapameTpoB Tpy6bl (Tpyo).

4.10 Csapky 3H po/mkeH OCyWeCTBNATb O0O6y4YeHHbI CBapliuk-oneparop, npoweawnii MoBbileHWe KBa-
nudvkaumm Mo CBapke  NOMMMEPHbIX — TPyGOMpoBOAOB C  MOCMAEAYWMM  MOMyYEHWEM  UAEHTUVKALVOHHON
KapTbl oneparopa no FOCT P MCO 12176-3.

4.11 MoHTaxXHO/A opraHusauum cnegyeTr oqoOpMWUTb  TeXHOMOrMK cBapkm 3H B BuAe  TEXHO/I0rMYeckoi
KapTbl (TEXHONIOTMYECKMX KapT), KOTopas [O/hKHa BK/YaTb: TexHuyeckme TpeboBaHMsA K Mpouefype  CBapku
3H; meTogam MOArOTOBKM K CBapke Tpyb6 W COeAuHUTENbHbIX AeTasieil; napameTpam cBapku (BKIOYas  KOH-
TPO/Ib  HapyXHOro AuameTpa Tpy6 B nNpeAanonaraemMoil 30He CBapku); CBapOYHOMY annapaty W Bcrnomorartesb-
HOMYy 060Opy[0BaHWIO; YC/IOBMAM CBapKW; MapKMPOBKE, CO3[aHWI0 MPOTOKO/MA CBapkW;, Ksasmdumkauum —onepa-
Topa; MeTogaM W CpPeAcTBaM KOHTPOMS KayecTBa CBapHbIX COeAMHEHWA. B TexHonormyeckoi kapTe AO/MKHbI
6bITb YYTEHbI PEKOMEHAALUN Npon3BoauTeNns Tpy6, CoeUHUTENbHbIX AeTaneli, CBapo4yHOro 060pyAoBaHus.

4.12 KOHTpO/b KayecTBa CBapHOr0 COeEAMHEHMA CcnefyeT ocywecTBnsate B cooteBetctBuM ¢ FOCT P 55142,
FOCT P 54792—2011 (tabnmua 3, 3a uWCKIO4YeHWeM cTpokn 2.2), TOCT P 59398—2021 (tabnuuya 3) C y4yeToM
pekoMeHJauuii,  W3N0XEHHbIX B  TeXHONOrnMyecko  kapte. OBa/IbHOCTb  MNPOXOAHOTO  CEYEHUS  COELMHAEMbIX
KOHLIOB TPYObI 1 COEAMHUTENBHOW feTanu B 0601 ToUke He AosmkHa npesbiwartb 0,015 dn.

Mo TpeboBaHMO 3aka3umka [/ CPaBHEHUS MOXEeT OblTb W3rOTOB/IEH KOHTPO/bHLIA o06pasey coefuHe-
Hus no FOCT P NCO 11413.

4.13 [onyckaetcA BbINOSIHATL CBApPKy COefuHUTENbHbIMM geTanamu ¢ 3H, wmewowwmmn 3HavyeHve MRS
nmnn SDR, otamyHoe oT MRS w/unun SDR  cBapuBaembix Tpyb, ecnu 370 NpefyCMOTPEHO  U3roTOBUTESAMU
¢outnHros ¢ 3H, a Takke FOCT P 58121.3, TOCT P 59427 n TOCT 70628.3.

4.14 Mecto pansa nposegeHns cBapkm 3H [O/MKHO ObiThb  3aljuWEHO OT  aTtMOCIEpPHbIX 0CadkoB, BeTpa,
Ml W Mecka, a Takke OT BO3AENCTBMS COMHEYHOro wu3ny4veHnuss (cm. 6.6). Mpu cBapke CBOGOAHbIE KOHUbI Tpy6
Unu nneteli  3akpbiBalT ANA  3alMTbl OT BO3HUKHOBEHWS BHYTPEHHEW TArM BO3gyxa MIEHKON, 3akpeniieHHoi
Ha Tpyb6e cTpomamu, CKOTYEM WU CTPeRy-naeHKon, [OonyckaeTcs MNPUMEHEHMEe WHbIX MNOAPYYHbIX CPeACTB, He
NPUBOAALLMX K NOBPEXAEHUNIO TPYObI.

4.15 Tlpu pemMoHTE C npumeHeHneMm cBapkum 3H cyuwecTBylolwero Tpybonposoga Heobxoaumo ybeanutbes
B OTCYTCTBMM BHYTPWM Hero (WM B 30HE CBapku) TPaHCNOPTUPYEMOW >XMAKOCTM wnuM rasa. lonagaHue TpaHcnop-

4
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TUPYeMO cpefdbl B 30HY CBapkM HefonycTumo. [lonyckaeTcs HEeCKBO3Hble MOBpPEeXAeHWs NOBEpPXHOCTM Tpy6o-
npoBoAa PEeMOHTMPOBaTb NOJ AasneHneM  (MakcyManbHO  JOMyCTUMbIM - MPpW  3KCnyataumn) 6e3  OTK/IYeHUS,
C co6oAeHNEeM pekoMeHAaLMIA MPOU3BOANTENSA COeAVHUTEBHON AeTann 1 NpaBu TEXHUKU 6€30NacHOCTY.

4.16 CsapouHblli annapaT cregyeT YycTaHaBnvMBaTb Ha YCTOWYMBOE OCHOBaHWE He3aBMCUMMO OT MecTa
paboThbl, B TpaHLLEe UK BHE ee.

4.17 MMpu paboTe B TpaHwee W HaIM4MU TPYHTOBbLIX BOL B MecTe nposedeHuss cBapkm 3H Heob6xogumo
NpOBECTW BOAOMOHMKEHNE UK caenaTb NPUAMKA 151 CTOKa BOAbI.

4.18 He ponyckaeTca npoBoAuMTb cBapky 3H npu Haavuuu BAarM WM 3arps3HEHUA Ha  CBapMBaEMbIX
NMOBEPXHOCTSX, & TaKkKe BHYTPU COeNHAEMbIX TPYO U PUTUHIOB B 30HE CBapKM.

5 lNMpouenypbl CBapKu 3aknagHbIMU HarpeBaTensamMmu

Csapka 3H nogpasgensieTcs Ha crefyroLne npoueaypsbl:
- cBapka 3H Tpy6 1 chutuHra c pactpybHbIMK KOHLaMU;

- cBapka 3H TpyO6bl 1 cea10BOro 0TBOAR,;

- cBapka 3H Tpy6 CO CTPYyKTYPUPOBAHHOI CTEHKOIA.

5.1 O6Lme 3Tanbl CBapOYHOro npotecca

5.1.1 Capky 3H npoBoAAT B cneaytoLemM nopsigke:

- noarotoBka TpPyG — MNpoOBepka COOTBETCTBUS MapKMpPOBKM W BHELUHEro Buia, peska (Mpyv HeobxoauMmo-
CTV), OYWCTKA OT 3arps3HeHuil, HaHeceHWe MapKMPOBOYHbIX W KOHTPO/IbHbIX METOK, 3auuctka (kpome Tpy6 co
CTPYKTYPVPOBAHHOI CTEHKOI) N 06€3)XMPrBaHNE CBaprBaeMbIX MOBEPXHOCTE;

- MOArOTOBKA COEAMHWTENbHOW [eTasM — MpoBepka COOTBETCTBUSI MapKUMpPOBKM, pacnakoBka, MNpoBepka
BHeELLHero Buaa, 06e3xmprBaHne cBapuBaeMbiX NOBEPXHOCTEN;
- cbopka coeguHEHMs — B3auMHasa MKcauus COeAVHWUTENIbHON AeTannm U Tpyobl (TPy6) B Mno3uumoHepe,

yCTpaHeHWe oBasibHOCTU (Mpu  HeobxoaummocTu). CG6OpKy cnefyeT MNpPOBOAUTL  MakCMMaslbHO — GbICTpO  nocne
3a4YNCTKM  ANSt MUHMMMU3AUMKM  MOBTOPHOrO  06pa3oBaHMs  MOBEPXHOCTHOTO  C/0si, MPEensTCTBYHOLLEr0  cBapuBae-
MOCTU, NM60 NpeayCcMOTpeTb CcpeacTBa No nsberaHuio ero obpasoBaHus;

- MOArOTOBKA CBApOYHOrO annapara — MOAK/IOUYEHNE pPasbeMOB CBApOYHbIX kabeneil K kneMmam coegu-
HUTE/NLHOI AeTanu, NoAK/IYEHMe annapara K CeTi NUTaHWs, 3a4aHie napameTpoB CBAPOUHOrO NPoLLEcca;
- CcBapka — 3arycK CBapO4HOro rnpouecca, HarpeB 3H, OXNakAeHWe CBApHOro COEAVHEHUSt U OTK/oYe-

HVe CBapOYHOro annapara;

- BUM3Ya/lbHblii KOHTPO/Ib KayecTBa CBApHOr0 COEAMHEHWS W MPOMEXYTOYHOE UCMbITaHue AaBfeHneM npu
HanMuMu  onuun, MPeAyCMOTPEHHOW  npou3BoAMTENIeM B KOHCTPYKUMM  COeAuHWTEenbHON — getanu  (CeA/10BOro
0TBOAA).

5.1.2 OuncTKy CBapuBaeMbIX MNOBEPXHOCTEA TPyO OT 3arpsAsHeHWlid Npou3BOAAT CYyXWMWU WAW  YBI&XHEH-
HbIMW  KyCcKamMu MSArKOl TkaHW C JanibHelwei npocywkoii. B cnyvyae MacisHUCTbIX —3arpsi3HeHWin  cBapuBaeMblxX
NoBepPXHOCTEN UX NePBUYHASA OYNCTKA NPOU3BOAUTCA C 06E3XMPMBAHEM aHanornyHo 5.1.9.

5.1.3 Ypansembii cnoil C NOBEPXHOCTM Tpybbl cnegyeT CHYMaTb HENOCPEeACTBEHHO Mepej, CBapkoW C
MOMOLLIbIO PEXYLLIEro MHCTPYMEHTa, He NoBpexaas MOBEPXHOCTb CaMoii TpyObl.

5.1.4 Tlocne OYUCTKM OT 3arpsA3HeHuidi W/WMAM CHATUA  yAasIsemMoro C/los CO  CBapuBaeMbIX MOBEPXHOCTEN
TPpy6 MX MexaHuWyeckm 3aumwaloT.  3aunucTky CBapuBaeMbIX MOBEPXHOCTElN cnegyeT MNPOBOAMTbL — cneuumanvsu-
pPOBaHHbIM ~ MEeXaHWYeCKUM  WHCTPYMEHTOM A1 3a4UCTKW O  KOHTPO/IbHbIX  METOK.  MuHMManbHas  ToswmHa
CNosi 3a4NCTKM [O0/MKHA OblTb He MeHee 0,2 MM W paBHOMEPHOW NO BCe NOBEPXHOCTM Tpybbl, He YyMeHbluas
€ee HOMUHa/bHbIN anameTp.

5.1.5 [Onsa o603HayeHus rpaHulubl 3a4UCTKM Ha TpyOy HaAHOCAT HEeCMblBAaeMbiM MapKepoM KOHTPOJIbHbIe
JIVHUW, Ha PacCTOSAHWM PaBHOM NOMIOBUHE AJ/IMHbI COEANHUTENBHON AeTanu natoc 20 MM.

5.1.6 TlOoBEPXHOCTb COEAMHUTENbHbLIX pAeTasiel ¢ 3H MexaHM4YeckM He 3aunwiarT, 3a WUCKIYEHUEM  UX
TPYOHbIX KOHL0B (TPONHWKKW, CeL0BbIe OTBOAbI).

5.1.7 YnakoBky coefuHuTenbHoW petanm ¢ 3H BCKpbIBAOT HENOCPeACTBEHHO nepef CBapkoil, nocne
NpOBEPKN COOTBETCTBUA €e MapkMpoBku. Mcnonb3oBaHue coeguHuTENbHbIX AeTanein ¢ 3H, KkoTopble  XpaHu-
JIMCb C HapylweHVWeM YC/MOBWIA XpaHeHusl, [OMnyckaeTcs TOMbKO MNOC/Ae MOBTOPHOrO MOJSyYEHUs Ap/blka COOT-
BeTcTBuA no FOCT 24297.

5.1.8 OsanbHOCTb TPyObl B 30HE CBapkM He [O/KHA MNpeBblaTb OBa/IbHOCTb PacTpy6HOro KoHua Cco-
eAVHWTeNbHO getanun ¢ 3H unm ocHoBaHUs cea/10BOro 0TBoAa (KPoMe KOHCTPYKLMIA C TMOKMM OCHOBaHWEM).
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Mpn 6onblieli OBa/lbHOCTM Heobxoaumo npugaTb Tpybe Kkpyrnyw dopmy. [ns 3Ttoro cnefyer NPUMEHATb Mo-
3ULMOHEPbI  CO  CKPYrIAWMMK  XOMyTamMu WKW  CKPYIIAOWME  HakNafkW, KOTOpble HeobXoAMMO  MOHTUpPOBATb
Ha MUHUM&a/IbHOM PaCCTOSAHUMN OT 30HbI CBAPKW.

5.1.9 3auMleHHble NOBEPXHOCTM Tpy6 W cBapuBaemble MNOBEPXHOCTU COeAMHUTENbHOM geTanu  06e3xu-
pvBalT nyTeM MPOTUPKA  CheunasibHbIMW - O4HOPA30BbIMM  casiheTkaMu € 06e3XMpuBaloLLMM  COCTaBOM  UMN
HeoKpalleHHOn  6e3BOpCOBOI  BMUTbIBalOLWLEl/  TKaHbl, NponuMTaHHol  cnuptom. CogepxaHue  M30MponuIoBOro
WAV 3TUN0BOTO CNUpTa B candeTkax Uan TKaHu AO/HKHO ObiTb He MeHee 95 %.

5.1.10 Mpv nponuTke HecneunasibHbIX CaNPeToOK W3 CUHTETMYECKMX TKaHell Heobxoaumo ybeauTbcs B
VMHEPTHOCTU 06Ee3KMPMBAIOLLEA KMAKOCTM NO OTHOLWEHMK K MaTepuasty TkaHu. CandeTkm He [O/MKHbl OCTaB-
NATb CBOM cnefbl (4acTuubl) Ha NOBEPXHOCTU CBapuBaeMblX AeTaneli W He paspylartbCi Ha OTAeflbHble BO-
NOKHA. 3arpsi3HeHHy0 casieTKy UCMOMb30BaTh NOBTOPHO HE AOMYyCKaeTCs.

5.1.11 MexaHU4Yeckylo 3auncTky, o06e3xupmBaHne Tpy6 W COeAMHUTENbHbIX AeTasneil NpoM3BOAAT  Hermo-
CpeACTBEHHO nepefs cOOpkoiA coeduHeHns u  ceapko 3H. He ponyckaeTcs KacatbCAd pykamu  06e3XUPEHHbIX
NOBEPXHOCTEN.

5.1.12 C60pKy COeAMHEHMA BbINOMHAKT TO/MILKO NOCME MOSIHOTO  WCMapeHusi 06e3xXunpuBatoLLeli  Xuako-
cTu.

5.1.13 C6opka coeguMHEHMS 3ak/oyaeTcsi B COBMELLEHMM CBapUBaEMbIX MOBEPXHOCTEN Tpybbl (Tpy6) M
COefVHUTENbHOM JeTanW Mo MNocafoyHbiM  MeTkaM, OTMeYeHHbIM M0 Mocafo4yHOMy pasmepy Jetanu, C obe-
cneyeHneMm yao6Horo pgoctyna K kiemMmam fdetaim ¢ 3H  Ana noAkiuveHus KabenbHbIX PasbeMOB  CBapOYHOro
annapata ¥ ob6ecneyeHuss B3aVMHON HEMOABWXHOCTWM CBapvBaeMbiX W3AeNWiA Ha Bpems HarpeBa W nocneayo-
Lero oxnaxaeHus. ins obecneyeHns HenogBMKHOCTY PEKOMEHAYETCS UCMOMb30BaTb NO3ULIMOHEP.

5.1.14 nepemelleHne kpynHorabapuTHbIX u3genuii npu  cbopke coeAvHEHUss  Heob6Xo4VMMO  OCyLLecT-
BNATb  MeXaHWU3VpOBaHHbIM  CMOCOOOM,  WCK/OYaWMUM  BO3MOXHOCTb  MUX  MOBpexaeHus. Hanpumep, uMCnosb-
3yA TakeiaxHble NPUCNOCO6NEHNS NN TEKCTU/IbHbIE CTPONbI.

5.1.15 KabenbHble pa3bembl CBapOYHOro annapara MNOACOEAMHAIT K KI1eMMaM COefuHUTENbHOW  Je-
Tanu wnm  oTkpbiToro 3H, obecneuvBas HafeXHOCTb MOAK/IOYEHMSA, a cam annapatr — K WCTOYHWKY 3/IeKTpo-
CHabxeHus.

Mpy HecoBnageHun TUMOB KNeMM W KabesnbHbIX pa3beMoB CcfeayeT WCMNoMb30BaTb CheuvasibHble CBa-
pOyHble afanTtepsbl 4719 06ecnevyeHns Ha1exallero 3/1eKTPUYECKoro KOHTakTa.

Ecnu  cBapouHblii  annapat 060pyAoBaH  YHMBEpCa/lbHbIMU - KabesnbHbIMM — pasbemamu, TO cfiegyeT  yAo-
CTOBEPUTLCA B TOM, YTO pa3beMbl HAABWHYTbI Ha K/1IEMMbl HA HEOOXO4NUMYHO TNyOUHY.

5.1.16 Tlocne BBefeHWs napaMeTpoOB CBapkM WM CUUTbIBaHMA LWITPUX-Koga npouecc ceapkn 3H obe-
crneumBaeTcs aBTOMATUYeckM, C noadepxaHnem Tpebyemoil MOLLHOCTM U NpPOAO/IKMTENIbHOCTbIO  HarpeBa. Bo
n3bexaHne BbiIxoAa pacniaBa MNOAMITUNEHA W3 30HbI CBapkM He [OMyckaeTcs npukiagpiBaTb  MeXaHU4eckyto
Harpysky Ha CcBapuBaeMble W3fenua B MNpoLecce CBapkM W [0 MOMEHTa OCTbiBaHWA CBapHOIO COefMHEHWUS,
pernamMmeHTMpOBaHHOTO NPOU3BOANTENEM COeAMHUTENbHON aeTanm ¢ 3H.

5.1.17 Tlocne 3aBeplleHMs npouecca HarpeBa CBapO4YHbIM  annapartoM aBTOMATUYeCKM  OTK/IK4aeTcs
nogava 9NEKTPO3HEPINM Ha KNEMMbl W HauMHaeTcsa @ha3a OxIaxAeHWs CcoefuHeHus. 3anpeliaeTcsa nepeme-
weHne wu wboe BO3JelCTBME Ha CBapHOe COeAMHEHME [0 WCTEYEHWS BPEMEHW OCTbIBaHUS, YCTAHOB/IEHHOrO
nNpoun3BoAUTENEM COEANHNUTENBHON AeTanm ¢ 3H.

He ponyckaeTcs yckopsATb MPOLECC OXIaXAeHUs, Hanpumep, MNyTeM BO3JEWCTBUA Ha CBapHOe coefuHe-
HVie BOAOM MW UHBIMU criocobamm.

5.1.18 Ecnu npouecc cBapku Obl1 npepBaH, TO B COOTBETCTBMM C PpekoMeHJaumsamu Mpou3BoAUTENs CO-
eavHUTeNnbHON petanm ¢ 3H, CBapouHbli Mpouecc MOXeT ObiTb MOBTOPEH B aBTOMATUMYECKOM peXume nocrne
€CTECTBEHHOIO OX/IAXAEHNUA COeAVHeHWs, HO He 6onee [BYX pa3 B LEIOM, C COOTBETCTBYHOLWEN OTMETKOA B
XYpHaUsie cBapOoUHbIX paboT.

5.1.19 Mpu Hamuum y coeauvHUTeNbHOM petam ¢ 3H mHOMKATOPOB HarpeBa pPekoMeHpyeTcs ybeanTbes
B W3MEHEHMW WX COCTOSAHMWS, CBUAETENbCTBYOWEM 006 ONTUMa/IbHOM  3HAYeHUW  WHAULMPYEMOro  napameTtpa
(TemnepaTypbl, [JaBneHWs pacnniaBa  WAWM - Apyroro). I3MeHeHWe COCTOSIHMS WHAMKATOPOB He cnefyeT cuutaTb
[OCTaTOYHbIM MNOATBEPXAEHNEM KaYeCTBa CBAPHOIO COEANHEHNS.

5.1.20 Tlo OKOHYaHMM  CBapOYHOrO  Mpouecca cfegyeT  MNPOM3BECTV  BU3yaslbHbIi U U3MEpUTESIb-
Hblli KOHTPO/Ib KayecTBa CBapHOro coeguHeHnss no [OCT P 54792—2011 (tabnuvuya 3, Kpome CTpoku 2.2),
FOCT P 59398—2021 (tabnuua 3). BHewHwin BuA coeguHeHus (3a WCKIOYEHUEM COEAUHEHUS Tpy6 CO  CTpPyk-
TYPVPOBAHHO CTEHKOIA) B 06LLEM Crlyyae AO/MKEH OTBeYaTb CrefyloLwymM Tpe6oBaHmsAM:

- Tpyba (Tpybbl) 3a npegenamm coeguHUTENbHOW pAeTaam ¢ 3H  [0/MKHbI MMETb  cfiedbl  MexaHu4eckon
3a4NCTKN A0 KOHTPONBLHOW IMHUW 1 BUAMMbBIE CNeapbl MOCaA0HHON METKY;

6
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- MOBEPXHOCTW coeauHuTeNnbHoOn petanm ¢ 3H wn Tpybbl (TPy6) He [OMKHbI UMETb CnejoB  Temneparyp-
HOI gedhopmaumun unu gerpagauym noamaTuaeHa;

- Mo nepuMmeTpy coeauHuTenbHoli peta/im ¢ 3H He [O/MKHO ObITb CnNefoB pacnnaBa MoOAVM3TWIEHA, Bbl-
Lweaulero 3a npefenbl COeAMHUTENBHOW AeTanun B npoLecce Harpesa.

5.1.21 Tlocne npoBedeHMs BU3yasIbHOrO KOHTPO/MIA  KayecTBa CBApHOrO COEAMHEHWs HeobXxo4umo  He-
CMbIBAaEMbIM MapkepoM HaHecTu MapkMpoBKY C YykasaHMeM: JaTbl, BPEMEHW CBapku, LWwudpa kneiima cBapLiu-
Ka, HOMepa COefMHEeHWs Ha MOBEPXHOCTW TPybbl B HeNocpeAcTBEHHOW 65M30cTM OT Hero. Mapkepbl cnepyet
NPUMEHATbL B COOTBETCTBUN C 6.7.

5.2 MNpougeaypa cBapku 3aknagHbIMWU HarpeBaTensiMmn Tpy6 U coeauHUTENIbHOW AeTanu
C pacTpy6HbIMU KOHLaMu1

5.2.1 MMpouenypa cBapkm 3H Tpy6 W COEAUHWUTENIbHOW JeTaim C pacTpyOGHbIMM  KOHLAMW  [O/DKHA  YUUTbI-
BaTb KOHCTPYKTMBHble OCOGEHHOCTU pgeTaneil u pacnonoxeHne 3H B ux koHuax. 1o CBOMM KOHCTPYKTUBHbIM
OCOGEHHOCTAM coefMHUTESNIbHbIE AeTam € pacTpyOHbIMM  KOHUamu MoryT 6biTb B Buge: Myt ¢ 3H, nepexo-
no. ¢ 3H, otBogoB ¢ 3H, TpoiiHnkoB ¢ 3H, 3arnywek ¢ 3H n 1. n.

5.2.2 Tpu copMmpoBaHnM CcoeduMHeHns cregyet obecneynTtb [NyO6uHY CcONpshkeHus Tpy6bl B pacTpy6-
HOM KOHLie coeAnHMTeNbHON aeTanmn ¢ 3H, ycTaHOBEHHYIO NPOM3BOAMTENIEM STON AeTanw.

5.2.3 KoHubl Tpy6 C MexaHW4YeCKMMM MNOBpexXAeHMAMW, UMelolme 3aboVHbl UM KOHWYECKYD  chopmy,
LO/DKHBI 6bITb 06pe3aHbl.

Ona peskn Tpy6é B pasmep WIM 06pPe3kM MNOBPEXAEHHLIX KOHLOB MPUMEHAIOT Tpybopesbl  pas/inyHbIX
TUNOB  WAW  NWbI, NpefHasHavyeHHble AN  Pe3kn MNOSIMMEPHOro marepuasa, He Tpebylowme CMasku  pexyLmx
3/1EMEHTOB.

O6pesky criefyeT NPoBOAUTL NePrneHanKYIAPHO OCU TPYObI.

5.2.4 [nvHa ouMwaemblx OT 3arpsi3HeHWin WM 0cBOGOXAAEeMbIX OT  yAasIseMoro C/iosi  MOBEPXHOCTEN
KOHLIOB TPY6 pekomeHAyeTcs He MeHee 1,5 AnuHbl pacTpy6Holi yactu getanu ¢ 3H.

5.2.5 MexaHuyeckylo 3a4MCTKy KOHLOB CBapvBaeMblX Tpy6 NpOBOAAT Ha [A/IMHY, MpeBblllalowyo rayou-
Hy Mocafky CcoeauHuTeNnbHONn peta/im ¢ 3H He MeHee uyem Ha 20 MM, nNpeABapuTENlbHO 00603HAYMB KOHTpacT-
HbIM HECMbIBAEMbIM MapPKEPOM rPaHuLy 3a4NCTKM B BUAE KOHTPObHbLIX METOK.

5.2.6 Ecnn nocne 3a4nCTKM  Ha MNOBEPXHOCTM TPybbl OCTa/iMCb HeobpaboTaHHble y4yacTku  (Hanpumep,
BCNEACTBME OBa/IbHOCTW TpyObl), TO 3@4NCTKy NPOBOAAT MNOBTOPHO. [NnsA  obnerdyeHnss BuM3yasibHOro O6Hapy-
XEeHUA Takmx HeobpaboTaHHbIX Y4acTKOB AOMycKaeTcs nepep,  3a4ucTkoli  0603HAUUTb  KOHTPACTHbIM — HECMbI-
BaemMblM MAapPKEPOM 30HY 384YUCTKM (CM. PUCYHOK 1), MO OKOHYaHUW 3A4YNCTKM CrefyeT OYUCTUTb  3a4UCTHOEe
YCTPOWCTBO OT BO3MOXHbIX YACTUL, KPACKMN Mapkepa.

PucyHok 1 — 30Ha 3a4nCTKW, KOHTPO/IbHAA NIMHNSA 1 NocafoyHas MeTka
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5.2.7 Bo wu3bexaHne noBpexaeHns 3H nocagka coeguHWTENbHbIX petanein ¢ 3H Ha KoHey Tpybbl npo-
n3soauTca 6e3 nepekocoB. KoHUbl Tpyb, BXoAdlWMe B COeAMHUTENbHble JeTann, He [AO0/DKHbl Haxo4uTbCSA MOp,
[AencTBneM nsrnbatoLwmx HanpsHKeHWn U nog, AeiNcTB1neM ycunmii oT CO6CTBEHHOTO Beca.

[na o6neryeHns nocafgky coeauHWTenbHoOW petannm ¢ 3H Ha Tpyby ¥ BO u36exaHue MNOBPEXAEHUS Chu-
paim 3H pekomeHayeTcA CHATb (packy nofg yrnom He MeHee 15° Ha BHewHeM kpae Topua Tpybbl C MOMOLLbLIO
PeXyLLLEero MHCTPYMEHTA.

5.2.8 PekomeHayemblii KOMbLEBOW 3a30p Mexay Tpyboli M pacTpyOGHbIM KOHLOM coeAuHuUTEeNbHOW pgeTa-
nm ¢ 3H ycTaHaB/MBaeTCca Npon3BoAMTeNIeM COeANHUTENbHOW aeTanu.

Ecnu 3a3op HeJocTaTtouHbli M He no3BonseT 6e3 upe3MepHbIX YCUIWA MnocaguTb COeAVHWTENbHYK fe-
Tanb Ha Tpy6y, TO JonyckaeTcs MOBTOPHas 3ayucTka. pyv 3TOM MUHMMasibHas TOMWMHA CTEHKUM Tpybbl nocne
3aUNCTKM  He  [O/KHA OblTb  HMXKE MWHUMAIBHOTO  3HAYEHWUs,, YCTAHOB/IEHHOTO HOPMATUBHBLIM  [OKYMEHTOM Ha
N3roTOB/IEHME 3TON TPYObI.

5.2.9 [onyckaeTca yMeHbllaTb 3a30p Mexay Tpyboi u coeauvHuTenbHOM peTanbio ¢ 3H nytem nposefge-
HVS NpefBapuTeNbHOT0 MPOrpeBa W NHbIM CNoco6oM, PeKOMEHAO0BaHHLIM NPOV3BOAMUTENEM STON AeTanw.

5.2.10 3a3op Mexgy CBapvMBaeMbIiMW TMOBEPXHOCTSMWU [AO/MKEH ObiTb BU3yaslbHO PaBHOMEPHbIM MO  BCeid
OKPYXHOCTW Tpybbl W pacTpybHOro KoHUa coeauvHuTenbHoi petaam ¢ 3H. [lpu HeobxogumocTn cnepyet npu-
MEHATb NOACTaBKY NOJ COEANHUTESbHYIO AeTaslb UN TPYOy.

Mocne  dwKcauum  COEAVMHEHUs  YBENIMYEHHbIA  KOMbLEBOW  3a3op  JOMyckaeTcss  3akpbiBaTb — CTpeiy-
NAEHKOW, MansApHbIM CKOTYEM UM NOJOGHbIMKM  CpeAcTBaMM B COOTBETCTBUM C  pekoMeHJauusmy  Npou3Bo-
AVTensa ANs yMeHbLUeHWs TensonoTepb BO BPEMS Nporpesa.

5.2.11 He ponyckaeTca MHOrokpatHas (6osiee fAByX pa3) MexaHudeckas 3aunctka Tpyb [Ana  ycTpaHeHus
npo671eM MOHTaXa, Bbl3BaHHbIX OBa/IbHOCTHIO KOHLLOB TPY6.

5.2.12 3auuMwieHHble KOHUbI TpyOG W CBapvBaeMble TMOBEPXHOCTN COeAMHUTENbHOW petanm ¢ 3H  06e3xu-
puBaloT B COOTBETCTBUM C 5.1.9.

5.2.13 [na npaBubHOW LEHTPOBKM COOPKM W  KOHTPONS  [1y6UHbI NOCafku COeAUHUTESNbHOW  AeTanu
¢ 3H Ha HapyXHOli MOBEPXHOCTM TPy6bl KOHTPACTHbIM HECMbIBAEMbIM MapKEPOM HAHOCHAT MOMnepeyHble fn-
HAM— MocafloyHble MeTKW, OTMevawlme [ybuHy conpsbkeHust Tpybbl C coefuHuTenbHOW gdeTanbio ¢ 3H.
KoHeL, Tpybbl fO/MKEH BOWTU B pacTpyb coegnHuTeNnbHon aetann ¢ 3H 40 nocagouHbIX MeTOK (CM. pUCYHOK 1).

5.2.14 CO6opky coeAvHEeHWs peKOMeHAyeTcAa nNpov3BOAMTL B MO3ULMOHEepe ONA  obecneyeHuss  COOCHO-
CTW, NpuU 3TOM CBOOOAHblIE KOHUbI TPy6 [AO/MKHbI ONUMPaTbCA Ha perysvpyeMble Onopbl. 3axuMbl MNo3uLMoOHepa
KpenaTcs, No BO3MOXHOCTM, MakCMaibHO 6I13K0 K COeAMHUTENBbHON feTanu ¢ 3H.

5.2.15 Mpu cbopke coeauHeHuss Tpy6 u TpoliHMka ¢ 3H BO BCex Tpex pacTpyb6ax BHauasle MOHTUPYIOT Tpy-
6bl B NPOTMBOMNO/IOXHbIE PACTPY6HbIE KOHLbI TPOMHMKA, a 3aTeM B pacTpy6 6OKOBOro OTBETB/IEHNSI TPOMHMKA.

5.2.16 Ecnum coeguHuTenbHaa pgetasib ¢ 3H wumeeT BHYTPEHHWIA orpaHuumTenb  (KONbLEBOW ynop), TO
cbopka COelVMHEHWs MPOM3BOAMTCA [0 KacaHua Topua Tpybbl C  BHYTPEHHWM  OrpaHuuntenieM COefUHUTE lb-
Holi geTanu.

5.2.17 [nsa BBapkum Tpy6HOI BCTaBKu B TpybonpoBod MNpuMeHsT MydTbl ¢ 3H 6e3 BHYTPEeHHero orpaHu-
yntens. MNpouecc cbopkm coeguHeHns Tpyo6 n mydTol ¢ 3H BrIOYaeT:

- nocagky MygTbl ¢ 3H Ha KOHel, nepBoil TpyObl A0 COBMELLEHUS TOPUOB MydTbl U Tpy6bl; dimkcauuo
KOHUa Tpy6bl B 3a0kMMe No3unumoHepa (CM. pUcyHOK 2, a);

- YCTAHOBKY KOHLa BTOpOl/ Tpybbl C ynopoM B TOpeL nepBoi TpyOGbl, (MKCaLMi0 KOHLA BTOpPOi Tpybbl B
3aKUMe No3nLMoHepa MakCMMasibHO 6IM3KO K MeTKe ryOuHbI COnpsXeHUst (CM. PUCYHOK 2, 6);

- HagBwxeHue MyqdTbl Ha KOHel, BTopoi Tpy6bl Ha 0,5 AnvHbl MydhTbl A0 METKM [y6UHbI  CONPsXXeHNs
(cm. pucyHoK 2, B).
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PucyHok 2 — CoegnHeHne Tpy6 mydptoii ¢ 3H npu BBapke TpyGHOI BCTaBKM

5.2.18 OTKpbITble KOHUbl Tpy6 pekoMeHAyeTCA 3akpbiBaTb 3arfywkamv WM NOAPYYHbIMW  cpeacTBamu
415 NpefoTBpaLleHns TennonoTepb OT TAMM BHYTPY TPyObl M nonagaHus Nblav 1 rpasu.

5.2.19 Tocne nogknw4veHWs KabesbHbIX pasbeMOB CBapOYHOro annaparta K KiemMMam COoeAVHUTENIbHOM
getanm ¢ 3H B CBapouHbli anmapat BBOAAT MapameTpbl CBapOYyHOro Mpouecca, fJasiee 3aryckatlT CBapOYHbIN
npoLecc, KOTOpbIA MPOXOAUT B aBTOMATUUYECKOM peXMME.

5.2.20 ECNM KOHCTPYKUMA coeauHUTENbHbIX AeTaneil npegycMmarpuBaeT YCTPOWCTBO B KaXAoM pacTpy6-
HOM KOHUe oTgenbHoro 3H, To WX coefuHeHWe C Tpyb6amMu MOXHO BECTM OfHOBPEMEHHO C MOMOLUBI0 OTAE/b-
HbIX CBAPOYHbIX annaparoBs, KaXAbli U3 KOTOPbIX NPUCOEAMHEH K 04HOMY 3H.

5.2.21 BpemsA OXNaXAeHUs CBapHOIO COeAuHEHWs criedyeT KOHTponupoBatb. He  gonyckaetca  nepe-
MelleHMe  CBapHOTO  COeAMHEHWs,  KpemseHne  pe3bboBbIX  JeTanel K KOMOMHMPOBAHHBIM  COEAVMHUTENIbHbLIM
JeTanam, a Takke BO3[EACTBME MPOYMX Harpy3oK Ha CBapHOe COoefuHeHWe [0 €ero MOMHOro  OXAaXAeHus
(He Bblwe 23 °C).

5.2.22 Ecnu npousBoauTeslb  COEAVMHWUTENBHOW  feTan  npeaycMoTpen npegBapuTesibHbli - Mporpes  Ans
KOMMeHcaumMn 3as3opa Mexay Tpybol W CcoefuHWUTENbHOW [JeTanblo, TO CcnefyeT pPyKOBOACTBOBATbCA  MHCTPYK-
uMein  Npov3BOAWTENS  COEAMHUTENbHOW — AeTann  OTHOCUTENbHO  Moc/nefoBaTeslbHOCTM  AelcTBuiA,  cobnogas
pekoMeHAOBaHHble May3bl Mexay npeABapuTenbHbIM MPOTPEBOM W CBapKoil AN nepepacnpegeneHus  Tenna
OT feTanm K Tpy6e, paclumpeHus Tpy6bl M yMeHbLUEHWS 3a30pa.

[na HacTpoilkn cBapoyHOro annapara Ha napaMeTpbl NpeABapuTeslbHOr0 NporpeBa Ha coeauHUTeSlb-
HOlW [fdeTasim, Kak npaBuio, NPefyCMOTPEH OTAEfNbHbIA  LUTPUMXOBOM KOA, BU3yaslbHO OT/MYalOWMIACA OT  WTpu-
XOBOr0 KoJa C napameTpamMu cBapku.

5.2.23 BHelwHWin BUA CBapHOrO COeAMHEHUs Tpybbl U COEAMHWUTENIbHON AeTanM C  pacTpybHbIM  KOHLOM,
umewowmm 3H npu  nNpoBeAeHUUM BU3yaslbHOr0O W W3MEPUTEsIbHOTO  KOHTPONA, B [OMOJIHeHWe K TpeboBaHuAM
5.1.20, gonxeH ya0BeTBOPATb YC/I0BUIO:

- YINOBOE CMelleHne Tpybbl M pacTpybHOro KOHLA COEAVMHWUTENIbHON [eTann [O/DKHO ObiTb B npefenax
TpeboBaHnii TOCT P 54792—2011 (tabnuua 3). FTOCT P 59398—2021 (tabnuua 3), B 3aBMCUMMOCTM OT Ha-
3HauyeHuns Tpybonposoa.
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5.3 Tpoueaypa cBapky 3aKNafgHbIMW HarpeeBaTenamu Tpy6bl W CeA/ioBOr0 OTBOAA C  3aKNafHbIM
HarpeBaTenem

5.3.1 nMpoueanypa ceapku 3H Tpybbl ¥ cepnioBoro orBoga C 3H [o0/MkHA yuuTblBaTb €0 KOHCTPYKTUBHbIE
ocobeHHOCTM ¥ pacnonoxeHne 3H. 10 CBOMM KOHCTPYKTVMBHbIM OCOGEHHOCTAM cea/fioBble 0TBOAbI C 3H moryT
ObITb 6e3 hpesbl M CO BCTPOEHHOW dopesoit (T-o6pasHblii cepioBoli 0TBOZA). Kpome TOro, CyLlecTBYWT AeTasiu
¢ 3H, ucnonb3yemble B Ka4eCcTBe HakI1a[oK Y UMelLLMe OCHOBaHWe ceanoBoro Tmna ¢ 3H.

5.3.2 TMMocagka cepnoBoro otBoga ¢ 3H Ha Tpyby p[o/mkHa npousBoauTcsi 6e3 3a3opa Mexpgy CcBapuBae-
MbIMUW MOBEPXHOCTAMM.

[vnana3oH nocagoyHbIX pasmMepoB CceanoBbix 0TBOAOB € 3H M pasvepa (guametpa) Tpybbl ycTaHaBnmBa-
eTcsa npov3BoauTenemM ceanoBoro oteoga ¢ 3H.

5.3.3 TpaHvua 3a4ynCTKM NOBEPXHOCTW [AO/DKHA MpeBbllaTb MOCafoyHble  pa3Mepbl  CefsioBoro  0TBoAa
¢ 3H Ha 20—40 MM ” O6bITb OTMEYeHa KOHTPOSIbHON JMHWMEeR. 30Hy 3a4ncTkyu pekoMeHAyeTcs OTMeTUTb Map-
KepoM AN obnervyeHuss BU3yaslbHOTO OOHApYyXeHUst HeobpaboTaHHbIX Y4acTKOB MOCMe  3a4nCTKM  (CM.  pucy-
HOK 3).

PucyHok 3 — 30Ha 3auncTku

5.3.4 HenopsmxHocTb cepgnosoro orteoga ¢ 3H oTHocuTesibHO Tpybbl criegyeT obecneuntb BO BCe BpeMs
CBapKn 1 OXNaX4eHUsA CBAPHOIo COENHEHNS.

5.3.5 [Ona dwmkcaumm CcoefuHEHWs  UCMONb3YIOT KOHCTPYKTMBHbIE 3MeMeHTbl  ceanoBoro  oteBoga  (nony-
XOMYT, PEMHW, BaKyyMHyl0 CUCTEMY WAW MNp.) WM MNO3ULMOHEPbI [ANA CeA/oBbiX OTBOAOB. [locne  dmkcauun
Mexzy cBapvBaeMbIM1 MOBEPXHOCTAMW TPYObI U Ce/I0BOTO 0TBOAA HE A0/HKHO ObITb 3a30pa.

5.3.6 KabenbHble pa3bembl CBapOYHOrO annapara MoAkIlYalT K KnemMam cegnoBoro otsoga ¢ 3H, ¢
yyeTom Tpe6oBaHmii 5.1.15, 1 npoBOAAT CBapKy.

Ecnu  KkoHCTpykuuss cegniosoro oteoga ¢ 3H npegycmartpusBaeT  NpucoefuHEHWE  [OMOSIHUTENbHLIX — KOH-
CTPYKTMBHBIX 4acTeil, TO WX npuBapka MNPOU3BOAUTCA MOCNEe MNOMOXUTENBHOTO  3ak/loyeHns Mo  pesynbratam
BHELLHero oCMoTpa KavecTsa NpucoeanHeHuns K Tpybe oCHOBaHMSA Ce/10BOro 0TBOAA.

5.3.7 CHsATMe dmKCUpylOWMX NpucnocobneHnii ¢ cegnoBoro otBoga ¢ 3H, cBepsieHWe CTeHKM Tpyobl
nvnn  NpuIoXeHWe Harpy3oK K CBapHOMY COEAMHEHWID He [OMnyckaeTcs [0 OKOHYaHWs MOJSIHOTO  OX/1aXAeHus
(He Bbiwe 23 °C nnau He Bbile TeMNepPaTypbl OKPYXaKOLLEr0 BO3A4yxa, ec/iv oHa 6onblue 23 °C).

5.3.8 Tlepes cBepneHMEM CTEHKM TPyOGbl MPOM3BOAAT BU3yaslbHbIA KOHTPO/Ib KayecTBa CBapHOrO coeau-
HeHus. B pononHeHne Kk Tpe6oaHuaMm 5.1.20, cepnosoii otBog ¢ 3H pJo/mkeH nNAOTHO npwunerate kK Tpybe 6e3
BUAMMbIX 3a230pPOB.

5.3.9 TpepBapuTesnbHblii  KOHTPO/Ib  FEPMETUYHOCTM CBapHOTO COeAMHEeHWs cepsioBoro otBoga ¢ 3H ¢
NOBEPXHOCTbID ~ TpybonpoBoAa  AONyckaeTcs  MpPOBOAMTbL  KPaTKOBPEMEHHOU  OMPecCOBKOW  M36bITOYHbIM  AaBre-
Huem Bo3gyxa (0,02 MMa) B TeyeHne 10 MWH C OAHOBPEMEHHbIM OOMbIIMBAHWEM MeCTa MPUMbIKAHWA OCHOBa-
HWA ceanoBoro OTBOAA K TPyboMnpoBOAYy MbUIbHOM 3MynbCUel, ecnM WHOe He MNpefyCMOTPEeHO HOPMaTUBHbLIMU
JOKyMEeHTaMu  WAM  MHCTPYKUMel  npoussBoauTens ceffloBoro  orsoga. [locne  npoBepkM  MblfibHAs — 3MySbCys
[O/MKHA ObITb TLLATENBHO CMbITa BOAOW.

5.3.10 Ecnu cepnosoit otBog ¢ 3H He npegHasHauyeH [ANs MNpope3aHns CTeHKM Tpy6bl NoA  AaB/eHUEM,
TO nepef CBep/eHMEM Heobxoaumo Yy6eanTbCA B  HaAEXHOM MNepekpbiTuM u  cbpoce TpaHCNOPTUPYEMOR Xua-
KOCTV 1N rasa.
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5.3.11 CsepneHve CTeHKM Tpy6bl uepe3 naTpy6ok CceasioBoro 0TBoAa C 3H  BbINOMHAT  CBEpP/IOM-KOPOH-
KOl C TMOMOLLbIO  K/IHOYA-BOPOTKA WM CMELWA/IbHBIX  MHCTPYMEHTOB, PEKOMEHAOBAHHLIX MPOW3BOAUTENIEM  3TO-
ro oTBOAA. lvameTp cBepsia nogbupatoT B COOTBETCTBUN C MHCTPYKLMEH NPOM3BOANTENSA CEA/I0BOT0 0TBOAA.

B T-o6pasHoM cea/sioBoM 0TBofe C 3H CBepfieHWe CTEeHKU TpyGbl BbINOMHAETCS C MNOMOLLbI0 BCTPOEHHO-
TO B HETO PEXYLLETO UHCTPYMEHTA, B COOTBETCTBUMN C MHCTPYKLUMEH Npon3BoauTeNs AaHHOTO 0TBOAA.

5.4 Mpoueaypa cBapkn 3H Tpy6 CO CTPYKTYPUPOBAHHOW CTEHKON

541 Csapky 3H Tpy6 CO CTPyKTYypMpOBaHHOW CTEHKON, WMelWmux B pacTpy6HOM KoHue (pacTpy6e)
BCTPOEHHble 3H, pekomeHAyeTcs BbIMOMHATL MNpW  MOMOXUTENbHOW  Temmepatype  OKpyXalolero Bo3gyxa B
avanasoHe ot O °C pgo 40 °C. [ns npoBegeHuss paboT B WMHOM Jvanas3oHe TemnepaTtyp cregyet obpatuTbcsa K
NPOV3BOAUTENIO AN NOMYHEHNA 0COBbIX UHCTPYKLWIA.

Mepen c6opkoli coefuHeHuss Tpybbl W/uAM  cOeAVHUTENbHOW AeTann AO0/MKHbl  VMMETb  OAMHAKOBYK TeM-
neparypy.

5.4.2 [na npuaaHua HKeCTKOCTW TPy6GHOMY KOHLY B MpoLlecce Harpesa [O/MKHO ObiTb YCTAHOB/IEHO BHY-
TPEeHHee  pacrnopHoe  KOMbLO WM WHble  pacropHble  MPUCNOCO6NEHUs,  PEKOMEHAOBaHHbIE  NPOU3BOAMTE/IEM
Tpyo6.

5.4.3 MexaHuyeckas 3aunmcTtka TPYOHOTO KOHUA TPybbl CO CTPYKTYPUPOBAHHOW CTEHKOW He Npou3BO-
aurces.

5.4.4 O6e3xupvBaHne pactpyba ¢ 3H 1 HapyXHOl nOBEPXHOCTM TPyOGHOrOo KOHUa OT Macna, Xupa Wu
APYrnx BO3MOXHbIX 3arpsi3HeHW cnefyeT NpoBOANTL HEMOCPEACTBEHHO Nepes cO0pKoli CoeANHEHUS.

5.45 Knemmbl 3H He [O/KHbI MMETb W3/IOMOB  WAM  APYrMX MNOBPEXAEHWUMA, YMEHbLUAlWmX AonycTUMoe
ceyeHne NPoBOAHNKA.

Bo uv3bexaHne nOBpexAeHVUa KI1emMMm cnefyeT BHUMATE/IbHO CNefuTb 3a WX PacrnofioXeHWem npu  nog-
rOTOBKE K COBMelleHntio Tpy6é W B npouecce coBMelleHusas. He ponyckatoTcs ygapbl TPyOGHOrO KOHUA MO  Kem-
Mawm, a TaKke nonagaHue Knemm BHyTpb pactpyba.

5.4.6 lepen cosBmeweHvem Tpyb, pactpyd ¢ 3H pomkeH ObiTb pacnosiokeH € yyeTom oObGecrneyeHuss CBO-
604HOrO JocTyna K KieMmaM, KOTOpble PpeKOMeHAyeTCs pacnofnaraTtb B TOPW3OHTasIbHOW mnockocTu. [Mpu aTom
cnegyet ybeauTbCs, 4TO NOMOXeHWe pacTpyba npucoeavHsemon Tpybobl Takke obecneuvmBaeT pacrnosiokeHve
KTIEMM B rOPV30HTa/IbHO M10CKOCTK.

5.4.7 CoBmeleHne pactpy6ba ¢ 3H w©n TpyOGHOTO KOHUA BbINOMHAKT C MNPUMEHEHVWeM [AByX wnu 6onee
CTSKHbIX YCTPONCTB — PYy4YHbiX /1€6ef0K WM  CTSKHbIX  Lenei, pPacrnonoXeHHbIX Ha MNpPOTUBOMOMOXHbIX —CTO-
poHax Tpybbl. MeTannnyeckme YacTu CTSKHbIX YCTPOWCTB  AO/DKHbI  HAaXOAWTbCA HA PACCTOSHUM  HE  MeHee
300 MM OT Knemm.

5.4.8 lNepea n B npouecce cBapkn Tpy6 [O/MKHO ObiTb WCKNOYEHO nboe MX nepemelleHne, B T. Y. BO3-
MOXHOCTb  WMX ckaTblBaHuA. [na  dumkcauum Tpyb6 pekoMeHAyeTcs ycTaHaB/ivMBaTb OOKOBble  MPOTUBOOTKATHbIE
KOHCTPYKUMWM WM YaCTWYHO 3acbinaTtb TPybbl C 6GOKOB T[PYHTOM, COXpaHWB CBOGOAHbI  AOCTYM K  CTSKHbIM
yCcTpoiicTBam.

5.4.9 MNepen n B npouecce cBapku Tpyo [OO/HKHO OblTb WCKIHOYEHO OTTArMBaHME KIeMM WU WX KOHTakT ¢
MET/IIMYECKUMY  HaCTAMM  CTSKHOTO  ycTpoictBa. [AnAa  dwmkcaumm KIemMM  peKkoMeHAyeTcs  WCMonb3oBaTb  Mpu-
cnocob6nexus, NnpefycMOoTpeHHbIe NnpoussoauTenemM Tpyo.

CBapoyHble kabenu, MnNOAK/IIOYEHHbIE K K1eMMaM, [O0/DKHbl OblTb  3adiMKCMpoBaHbl Ha Tpybe Takum 06-
pa3om, YTobbl He OTTArMBATbL KIEMMbI U 06ecneunTb CBOBOAHbIN JOCTYN K CTSHXKHbIM YCTPOACTBaM.

5.4.10 Ecnn npousBoguTeNnb TPyO6 CO  CTPYKTYPUPOBAHHON  CTEHKOM npegycMoTpen  npeABapuTeNibHbIi
nporpeB A9 KOMMNEHcauun 3a3opa Mexpgy TPpybHbIM W pacTpy6HbIM  KOHUamu, TO CrefyeT PyKOBOACTBOBATLCA
WHCTPYKUME  Mpou3BOAWTENs  OTHOCMTENbHO  MocfiefoBaTeNlbHOCTWM — AeWCTBWIA,  cobnogas  PEKOMEHAOBaHHbIe
naysbl Mexay npeABapuTesibHbIM MPOrpeEBOM U CBApKoOM AnA  nepepacnpefeneHvws Tenna oOT  pacTpybHoro
KOHUa ¢ 3H K Tpy6HOMY KOHLY, paclumpeHus TpyOHOro KoHLa 1 YMeHbLUEeHUs 3a3opa.

[na  HacTpoiikm  CBapoO4yHOrO annapata Ha napameTpbl  NpefBapuTenbHOTO  MPOrpeBa, kKak — Mpasuio,
npegycMoTpeH OTAEfNbHbIA  LITPUXOBOW  KOA, BM3YyaslbHO OTAMYAOWMIACA OT  LUTPMXOBOTO Koga C napameTpamu
CBapku.

Mo OKoHYaHWM npeaBapuTeNILHOTO MNporpesa  CregyeT  [AOMNOSIHUTENIbHO  OTPEry/impoBaTb  pacrnopHoe  npu-
cnocobneHne TPyoOHOrO KOHUA W MOATAHYTb CTsKHble YCTPOCTBA, €CAM  WMHOEe He nNpefycMOTPEHO MPOM3BO-
outenem Tpyo6.

5.4.11 Tocne BBOAa CBapOYHbIX MapaMeTpoB 3anyckalT npouecc HarpeBa 3H, KOTOpbIA MpPOXoguT B
aBTOMAaTUYECKOM pexume.
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Mo wcTeyeHUM nNPUGNN3UTENBHO MNOMOBMHBI BPEMEHW CBapku cnefyeT AONOMHUTENbHO MOATAHYTb  CTSXK-
Hble YCTPOICTBa, ecnv NHoe He NpeAyCMOTPEHO NMPOM3BOANTENEM TPYO.

5.4.12 TMMpun Hannuum B pacTpybe 6onee ogHoro Hesasucmoro 3H Heo6XooUMO NPOM3BECTU  CUHXPOH-
Hbli 3anycKk COOTBETCTBYIOLLEro KO/MMYecTBa CBapO4HbIX annapaToB. B npouecce npeaBapuTesibHOrO Harpesa
UM CBapkM Heob6XxoAMMO cneauTb 3a paboToli CBapoOuyHbIX annapaTtoB M He AonyckaTb WX BblkIOYeHus. B cny-
Yae npepbiBaHuMA Harpesa ogHoro u3 3H cnefyer HeMeg/IeHHO MPUHYAUTENIbHO OCTaHOBUTb HarpesB  OCTalslb-
HbIX 3H, 4OXAATbLCA NOSTHOTO OX/TKAEHWS CBapUBaEMbIX TPY6O M NOBTOPUTL MPOLLECC CBaPKM.

5.4.13 Cnegyer KOHTPO/MMpPOBaTb BPEMS  OX/1&XOEHWS CBapHOr0 COeAVHEHWUs, YCTaHOB/IEHHOrO  Mpou3-
BoguTeneM Tpyb6 CO CTPYKTYpMpOBaHHOlW CTeHKoi. OcnabneHve 1 ygasieHMe PpacrnopHOro  npucnocobnexus
TPpyO6HOTO KOHUA, ocnabneHne © [OEMOHTaX CTSXKHbIX  YCTPOMCTB, a Takke MNPWIoXeHWe mbblX Harpy3ok K
CBapeHHbIM Tpyb6am [onyckaeTCcs TO/IbKO MOC/E NOSIHOTO OX1aXKAEHUA COeANHEHUS.

5.4.14 Bwu3yasibHblii KOHTPO/Ib  KayecTBa CBapHbIX COeAuHeHWl i Tpy6, WMelWwMx B CBOEN pacTpy6Hoit
Yyactv 3H, B fononHeHne kK TpebosaHuam 5.1.20, LO/MKEH OTBeYaTb CeAyoWmnm TpeboBaHNAM:

- ecnM ecTb BO3MOXHOCTb [OCTyrna BHYTPb Tpybbl, TO OTCYyTCTBME CMefloB pacnnasa MoAnaTUNIEHa, Bbl-
weawero 3a npegensl pactpybéa ¢ 3H B npouecce Harpesa, KOHTPOMMPYIOT HE TOMbKO CHApPYXW, HO W BHYTpU
TpyObI;

- MO nepumeTpy TOpUOB Tpy6 He [O/KHO ObiTb BbICTynawwed cnumpanu 3H  (MCkouyeHWe CcocTaBnAloT
mecTa BbIxoga 3H ana nogcoeguHeHus);

-[0nycKaeTcs He3HauUnTeIbHbIN BbIXOA pacniasa B MecTe Bbixoda 3H Ana noacoeanHeHus.

6 O6opyaoBaHMe N NPUCNoco6/1eHns A CBapKu

6.1 CBapoyHoe ob6opyaoBaHue

6.1.1 CBapouHbIii annapar, npeAHa3HauYeHHbI ons cBapku 3H, [LOSMKEH COOTBETCTBOBAaTb
FTOCT P WNCO 12176-2 1 npoxoauTb €XerogHoe CepBUCHOe 06CnyXnBaHue QUpPMOii-npoussoaMTenem, nnbo
npeactaBuTeNemM 3TOM  MPMbl, YNOSIHOMOYEHHOW (aBTOPWM3OBaHHONW) A1 NPOBEAEHUSI €ro  CEepBUCHOro  obcny-
XNBaHUA.

6.1.2 B cBapoyHOM annapate AuanasoH perysMpoBKM YyCTaHaB/IMBaeMbIX nNapameTpoB (BbIXO4HOTO  Ha-
NPSOKEHNA WU BbIXOAHOTO TOKA) W YPOBHM WX HACTPOWKM (B C/yyae CTyneH4yaTo W3MEHSeMON BbIXOAHON MOLU-
HOCTM) [O/KHbl NO3BOMATb HACTPOWUTL PEryvpyemMblii mapameTp Ha YpOBHe, HE06X0AMMOM AN COeAuHWTE b-
Hol aeTanu ¢ 3H unu gnsa 3aknagHolx HarpeeaTenein Tpyobl, B TOM YMC/Ie CO CTPYKTYPUPOBAHHOM CTEHKOWA.

6.1.3 CsapouHblii annapaT Ao/mKeH obecneuvBaTb BbIXOAHYHD MOLHOCTb, COOTBETCTBYIOLLYHD  MOLLHOCTU
cBapkn petasim ¢ 3H, B TeueHne BpeMeHW cBapku petanim ¢ 3H, 6e3 KpuTUYecKoro neperpesa Y3/10B annapara,
C BO3MOXHOCTbIO ee perysiMpoBk1 B 3aBUCMMOCTM OT NapamMeTpoB KOHKPETHON AeTanm ¢ 3H.

6.1.4 Tlpn HeoOXOAUMOCTM aBTOMATUYECKOro 3anofIHEHWS W COXpaHeHWs NpoTOKosa CBapky  CBapou-
Hbll annapat [Jo/mKeH ObiTb OcHaweH 6s0kamy  cbopa WM nepegayn  BbIXOAHLIX LUPOBLIX AaHHbIX COrlacHO
FOCT P NCO 12176-2.

6.2 YCcTpoicTBa A/19 MEXaHNYECKOWN 3a4MNCTKN

6.2.1 [na MexaHW4ecKoW 3a4uCTKM MNPUMEHSETCH WHCTPYMEHT, CMOoCO6HbIM yAansATb € NOBEPXHOCTU Tpy6
CTPYXKY PaBHOMEPHOM TONLLMHBI.

VMcnonb3oBaHne py4yHOro ckpebka A8 3aunuctkm M3 Tpy6 He pekomeHayeTcA. He pgonyckaetcs nnsa 3a-
UYACTKM UCMONb30BaHWE LUMKNW WAWM  3nekTpopybaHka nONS JepeBa, a Tawkke /060ro abpasmMBHOrO WHCTPYMeHTa
(HaxxgayHas 6ymara, HanuabHUKN AW pawnuan, AUCK YraownmgoBaibHON MallvHbl Uan T. 1.).

6.2.2 KOHCTpyKUMS  3a4YMCTHOrO MHCTPYMEHTa, MexaHu3Ma WM MawuHbl  [o/bkHa obecneumBaTb  BbICO-
Kyl0 CKOPOCTb W OOHOBPEMEHHO pPAaBHOMEPHOCTb 3a4MCTKM TpyObl, HauMMeHee 3aBUCALLYI0 OT 4esl0OBEYEeCKOro
chakTopa.

Pesel, MexaHM3MPOBAHHOrO WHCTPyMEHTa [O/DKEH CHMMAaTb CTPY)XKY PaBHOMEPHON TOMLWMHbI He MeHee
0,2 MM N0 BCEeWN OKPYXXHOCTY TPYObl, HE3ABUCUMO OT OBaSIbHOCTY TPYObl B AONYCTUMbIX Npegenax.

6.2.3 KOHCTpyKUMs Bpallalolero BOKPYr OCM Tpybbl WHCTpPYMEHTa A1 3a4UCTKM  KOHUa Tpybbl [o/DKHA
obecneumBaTb MoCTynarefibHOe CMelleHne pesua BOOMIb Ocu Tpybbl N0 Mepe ero obopoTa BOKPYr Tpybbl Ans
CHATMS cnupaneBungHol CTpyXku. [lonHbli 060POT [0/MKEeH CMeliaTb pesel, Ha paccTosiHne He 6onee  LWMpWHbI
pesua, rapaHTypys HENPepPbIBHOCTb Y PABHOMEPHOCTb Yy6VHbI 3a4NCTKN MOBEPXHOCTM TPY6LI.
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6.2.4 3a4MCTHOI MHCTPYMEHT MOXET UMETb CrieflytoLne KOHCTPYKTUBHbIE OCOGEHHOCTU:

- ™Mab3a € pe3uoM M MasoM AN BbIXOAA CTPYXKW. BpauleHne Takoro 3ayvMcTHOro WHCTPYMeHTa ocy-
LLECTBNSAETCA BpY4YHYlD (CM. pUCYHOK 4, @) WM C MOMOLLbI ApPenv WM MHOTO  3/1eKTPUYECKOro  BpaLlatoLLero
MHCTPYMEHTA (CM. PUCYHOK 4, 6). MIHCTPYMEHT NPUMEHATCA Ha Tpy6ax [0 AvameTpa 63 Mwm;

- LIAPHVPHBIA XOMYT C pPOJIMKaMKM, pacnonarallWwuyMUCcs Ha HapyXHOM MOBEpXHOCTU Tpy6bl (CM. pucy-
HOK 4, B). Takas KOHCTPYKUMS MO3BOMSIET YCTAHOBUTb WHCTPYMEHT B MNPOW3BO/ILHOM MecTe Tpybbl M 3auncTuTb
ee NOBEPXHOCTb JIOKa/IbHO AJ151 NPMBapKX CeA10BOr0 0TBOAA;

- MEXaHW3MPOBaHHbLIA WMHCTPYMEHT C pOMuMKamy, pPacrnonaralvwyMncs Ha HapyxHON © BHYTPEHHei no-
BEPXHOCTN TPyObl (CM. puCyHOK 4, 1). TMofHbIi 06OPOT WHCTPYMEHTa BOKPYr TpPyObl CMeLWaeT pesel, B Hanpas-
NeHMn ocu  Tpybbl Ha (PUKCUPOBAHHOE paccTosiHue, obecneyvBasi CHSATUE CNMpaneBUAHOMW CTPYXKM U Henpe-
PbIBHOCTb 3a4MCTKu. IHCTPYMEHT paboTocnocobeH ¢ Tpy6oii LULMPOKOro Auana3oHa AMaMeTpoB;

- MeXaHU3MpOBaHHbIi WHCTPYMEHT C KpernsjieHMeM Bpacrnop Ha BHYTPEHHell noBepxHOCTM Tpy6bl (cM. pu-
CyHOK 4, 6). [onHblini 060pOT WHCTPYMEHTa BOKpPYr Tpybbl CMmelaeT pesel, B HanpaefeHuM ocu  Tpybbl Ha
dmkcmpoBaHHOe  paccTosHue, obecrneuMBas  CHATME  CMMPaIEBUAHOW  CTPYXKM U HEMPepbIBHOCTb  3a4MCTKU.
WNHCTPYMEHT 3alumLLeH OT 0CEBOr0 NPOCKa/Ib3blBaHNSA POJSIMKOB MO NOBEPXHOCTY TPYObI.

[JonyckaeTcsi UCNonb3oBaHWE CneuuasibHOr0  3a4nCTHOTO  MHCTPYMEHTa  ApYroli  KOHCTPYKUMM, B TOM  4uC-
e v aNeKTpUULIMPOBaHHOrO.

il

a— runib3a ¢ pesLoM 1 NasoM A5 BbIXO4A CTPYXKW; 6 — MOBOPOTHbI MHCTPYMEHT; B — LUAPHUPHBIA XOMYT C pO/vKamu;
I — MEXaHU3MPOBaHHbI MHCTPYMEHT C PO/IMKaMK, PacrnoaraloLMmIca Ha HapYXKHOV N BHYTPEeHHEeH NoBepXHOCTU TPyO6b;
[, — MeXaHV3MPOBaHHbIi MHCTPYMEHT C KPernsieHneM BPacrop Ha BHyTPEHHel NOBEpXHOCTY TPY6bl

PucyHok 4 — KOHCTPYKTUBHbIE pa3HOBMAHOCTU 3a4YNCTHOrO MHCTPYMEHTA
6.2.5 3a4MNCTHON WHCTPYMEHT /OGO  KOHCTPYKUMU  OO/DKEH MPOXOAUTb  PErY/ISPHbIA  KOHTPOSIb  OCTPOThI

pesua COrflacHO pEeKOMEHAAUMSIM NPOM3BOAUTENS,, BO WK3GeXaHWe HefOnyCTUMOTO W3MEHEHWs TOSMLMHBI  CHU-
MaeMmoii CTPYXKM U (W) HApYLLEHUS ee PaBHOMEPHOCTU.
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6.3 Ckpyrnsawouwue Haknagkm

6.3.1 Ckpyrnswowme HaknagkM, XOMYyTbl, BHYTPEHHME 3KCnaHvgepbl, TWAb3bl, MNOAywTamnbl W Apyrue npu-
cnocobneHuss cnegyet NPUMEHATb O/ UCMpaB/ieHUss  OBa/lbHOCTM  TPy6, npeBbllwaloweli pasmMepbl, ycTaHOB-
NIeHHble HOPMAaTUBHbLIMW JOKYMEHTaMW Ha U3roToBMeHVe TPY6 1 CoOeaNHUTENBHBIX AeTanel ¢ 3H.

6.3.2 CKpyrasiowme Haknagkm MoryT 6biTb CAeAyHLWMX KOHCTPYKLUNIA:

- C NAocKo paboueii NOBEPXHOCTbIO WAM C  LUUAWHAPWUYECKON MNOBEPXHOCTbIO 3aBefoMO 6osbliero pa-
Auyca CKpyrneHus, 4yem Yy Tpybbl (CM. pucyHok 5, a). lMpwxum Haknagok OCyWecTBASeTCA Npu MNOMOLUM BUHTO-
BOVW nepegjaun. TakMe Haknagku, kKak npasuno, 3MEKTUBHO WCNOMb3YTCA A1  UCMPaB/EHUS OBa/IbHOCTW B
chopme annunca,;

- C UMAMHAPUYeCKOoi paboyeil MNOBEPXHOCTbI, COOTBETCTBYIOLWENA HOMWHa/IbHOMY AuMameTpy Tpybbl, U C
MEXaHU3MPOBaHHLIM NPWKMUMOM (CM. puUCyHOK 5, 6). [Ons npwkMMa uWcnonb3yetcsa pesbboBas LWwnuibka ¢ raii-
KON, pblyar-akCLUEHTPUK Wan Apyrme MexaHusmbl. Takue Haknagku npefHasHauveHbl [Ans  WUCNpaBieHus OBaJlb-
HOCTW /1060 POPMbI;

- C UWIMHApUYEeCKOn paboueli NOBEPXHOCTbIO, COOTBETCTBYHLWEA HOMUHa/IbHOMY AuameTpy Tpy6bl, W
NPWKAMOM C  TMAPABANYECKMM WM NHEBMaTWYeCKMM MpvBOAOM B KayecTBe MexaHusma npmxuma (CM. pucy-
HOK 5, B). [wuapasBnuyeckuii WNM NHEBMATUYECKMA HACOC MOXET pacnonaratbCA Ha Haknagke Wan OTAENbHO.
Takve Haknagky npefHasHayeHbl A9 WCMPaBAEHUS OBa/lbHOCTM 1060 ChOpMbl U paccumTaHbl, Kak MpaBuio,
Ha Tpy6bl 60/bLUNX ANAMETPOB.

[JonyckaeTcs NCnob30BaHWe CKPYrAAOLWMUX HAKNa[oK APYroi KOHCTPYKLUNN.

a — pe3b60BOIi MPUXUM; 6 — MEeXaHN3POBAaHHBIA NPWKMM; B — rMAPaBANYECKNA NN MHEBMATUYECKUI MPXUM

PucyHok 5 — KOHCTPYKTMBHbIE pa3HOBUAHOCTY CKPYIIAOLWMNX HaKNagok

6.4 MNo3numnoHepbl

6.4.1 Tlo3vumoHep [AnA CBapkm Tpyb6 W COeAMHUTENbHOW AeTanu € pacTpybHbiM  KOHUOM Cc 3H  posmked
dmkenpoBaTb TPyObl COOCHO C pacTpy6GHbIMKM  KOHUaMW coefuHuTenbHOM pfeTaim ¢ 3H. Tlo3vuMoHep  O0/KeH
UMeTb 3aXUMbl AN coukcauum Tpy6 n pamy 4na obecneveHns B3arMHON HENOABMKHOCTY 3aKMMOB.

6.4.2 3axumbl nNO3MULMOHEpa A8 CcBapkym Tpyb6 W coeaMHUTENbHOM AeTann € pacTpy6HbIMM - KOHULaMu C
3H MoryT 6bITb CrieAyoLNX KOHCTPYKLMWIA:

- CKpYrisiloWwMe XOMyTbl, MMENLWMe UWIVHAPUYECKYID BHYTPEHHIOI MOBEPXHOCTb (CM. PUCYHOK 6, a).
Ona  dwmkcaumm  Tpy6  OAMamMeTpoM  MeHblle  BHYTPEHHEero AuvameTtpa XOMyTa  WUCNOMb3YKTCA  pefyKUWMOHHble
BKNagbiluy. Takme 3aXuMMbl OAHOBPEMEHHO C doukcaumein Tpy6 BbINOAHAKT  (OYHKUMIO  CKPYIASAOWMX  Hakia-
[OK, WCNpaBnAlWMX OBaSIbHOCTb KOHUOB Tpy6. [lo3vumoHep C 3axumamu B (hOpMeE  CKPYrIAOLWMX  XOMYTOB
[O/MKEH MNO3BOMATL 3aKPEnUTb XOMYTbl B MPOM3BOSIBHOM MecTe pambl, 4ToObl PMKCMpOBaTb TPYyObl Ha rpaHule
30HbI CBaPKM HE3ABUCKMO OT AJIMHbI COEAUHUTELHOW AeTanu;

- V-06pasHble OMopbl CO CTSHKHBIMU PEMHSIMM (CM. pUCYHOK 6, 6). TMo3UUMOHepbl C TakUM BUAOM 3aXKUMA,
cnegyeT ncnosb3oBaTb 418 Tpy6 cpefHuX 1 6oNbLUMX AnameTpax CTEHOK;

- LAPHMPHBLIA MexXaHu3M B BUAE KNEeWen, 3akumaemble BUHTOM (CM. pPUCYHOK 6, B). Pabouyas noBepx-
HOCTb Ty6OK «Knewein» MOXeT WUMeTb UWnHApUYeckylo (OpMy ¥ BbINOAHATL  (DYHKUMIO CKPYrAstoLWed Haknag-
Kn. Tybkun MOryT OblTb CMEHHbIMU WM MOBOPOTHbIMW C PacyeTOM Ha pas/iMuyHble AvameTpbl  UKCUpYeMblX
Tpy6. M0O3ULMOHEPBI C TAKUMY 32KUMaMM NPYMEHSIIOTCA, Kak npasnno, 4na Tpy6 anameTpos 40 75 MM.

6.4.3 [lonyckaeTcs UCrnosib3oBaHME NO3ULMOHEPOB C 3aKMMamMun APYroi KOHCTPYKLMK.
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PUCYHOK 6 — KOHCTPYKTVBHbIE PA3HOBUAHOCTM 32)KMMOB MO3ULMOHEPOB
[NA COEAVHUTEBHBIX AeTanei ¢ pacTpy6HbLIM KOHLIOM

6.4.4 Pama nosuuuoHepa p[ns cBapkM Tpy6 M COEAMHWUTENbHOW pJeTann C  pacTpybHbiM  koHUOM € 3H
MOXET ObITb CefyoLLMX KOHCTPYKLUNIA:

- npsMas pama, Mo3BofAlWas cBapuTb [ABe Tpybbl € MydToi MAM € TPOWHWMKOM (B TOM  uucre
Y-TpoiiHnkom), umetowm 3H B ABYX pacTpybax;

- LWapHupHasa pama, npumeHsiemas 41 cBapku AByX Tpy6 ¢ 0TBOAOM C 3H;

- T-obpasHasa pama, ucrosnb3yemMass A/11 CBapku Tpex Tpy6 C MPSMOYro/ibHbIM  TPOWHWUKOM, vMetowum 3H
BO BCeX Tpex pacTtpybax. Kak npaswno, BbiNOHEHA B BWAe TMPSMOA pambl C  AOMOSIHUTE/NbHOW NeprneHanKy-
NSAPHOW WITaHrOoM;

- npsMas pama C OOKOBOI LUTAHrOM, 3aKpPensieHHOW Ha LWapHMpe € BO3MOXHOCTbIO (oMKcauum nog pas-
NINYHBIMK  yrnamn K npsamoin pame. [lo3BonseT cBapuTb Tpu Tpybbl € Y-TpoiHMKOM, uMmewowyMm 3H BO Bcex Tpex
pacTpyb6ax.

6.4.5 [na cepnoBbiXx OTBOAOB, He 060PYyAOBaHHbIX COOCTBEHHbIMW  KOHCTPYKTUBHbIMW — 3/1eMeHTaMu  A/1A
npuwxMMa K Tpy6e Ha BpeMs CBapku, NPUMEHSIIOT NO3ULMOHEPbI, KOTOPbIE MOTYT 6bITb CNEeAYOLMX KOHCTPYKLUIA:

- peeyHas 6bICTPO3aXXMMHasA CTpybuMHA C pPerysiMpoBkOA ycunusa npwikuma (CM. PUCYHOK 7, a). Takas
KOHCTPYKUMsi obecrneunBaeT ObICTPbIA M MPOCTOM MOHTaxX. [lpMMeHsieTcs, Kak npaBwno, ¢ Tpybamn Anave-
Tpom A0 125 mwm;

- BWHTOBOI YMOp C PEryIMpoBKOA YCUAMS MPUXUMA M C PeMHSMU [Ans oxBaTa Tpy6bl (CM. pucyHok 7, 0).
MpumeHsieTca ¢ Tpyb6amn NobbIX JUameTpoB;

- NO3MLUMOHEp C MHEBMATUYECKOW PeryIMpoBKOi YCUANA NPMXUMA U C PpEMHAMU AN oxBaTa Tpy6bl;

- BakyyMHas cucTeMa Mnpwxuma 3a CYeT OTKauky BO3dyxa Mexay CceasioBbiM OTBOAOM W Tpy6ol Aname-
Tpom cBbiwe 315 mm.

Jonyckaetca  ncnonb3oBaHWe  MO3WLMOHEPOB  APYroi  KOHCTpykuuu.  [MpeanouTeHne  cnedyeT  oTAasatb
nosuumoHepam, paspadboTaHHbIM ¥ NPON3BOAUMBIM CrieluanbHO A1 MOHTaXKa Ce/1I0BbIX OTBOAOB.

PucyHok 7 — KOHCTPYKTMBHbIE Pa3HOBUAHOCTN NO3ULIVOHEPOB A1 Ce//10BbIX OTBOA0B
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6.5 CTsKHble PEMHU NS coeANHUTENbHBIX AeTanei

6.5.1 CTsXHble pemMHM MOryT WCMo/b30BaTbCA B KayecTBe OaHAaxa Ha HapyXHOW MOBEPXHOCTW pac-
TpyboB coeamHuUTenbHbIX petanein ¢ 3H (cm. pucyHok 8) Aana obecneuveHnss Tpebyemoro pAaBfieHUs pacnsasa
B 30HE CBapKW.

6.5.2 EcCnu npuMeHeHMe CTSXKHbIX pemHein (Haknagok) Ans  coeguHuTensHolk getanm ¢ 3H  npegycmo-
TPEHO Npou3BoAMTEsNIEM, TO UX YCTAHOBKA Nepej, 3anyckom CBapo4vHOro npouecca obs3aresnbHa.

PrcyHok 8 — YcTaHOBKa CTSXKHbIX peMHeli Ha mydhTe ¢ 3H

6.6 3aWnTHbIE YKpbITUA

6.6.1 3awmTHble YKpbITUA cnefyeT MpUMEHATb, Korga MeTeoposiormyeckMe  ycnosus  (NpsiMoe  COJIHeu-
HOe u3flyyeHue, BeTep, OCadKM WM Mpoyee) MOryT oOkasaTb HeraTMBHOE BAMAHME Ha MNPOLECC CBapku, a Takke
npy TemnepaType OKpyXatoLwero BO34yXa B MecTe Mpou3BOACTBA CBapOyHbIX paboT (B T. Y. B 3aKpbITbiX MO-
MELLEHUSIX), HE COOTBETCTBYHLLEN TpeboBaHusM 4.6.

6.6.2 3awuTHble YKPbITUS MOryT BbINO/HATLCA B BWAE HABECOB, NafaToOK WM XKECTKMX KOHCTPYKUMiA C
BbINO/IHEHWEM YC/OBWIA:

- TemnepaTypa B MecCcTe MPOM3BOACTBA CBapoyHbIX paboT COOTBETCTByeT TpebosaHuam 4.6; B cryyae
cBapkm Tpy6 CO CTPYKTypupOBaHHOW cTeHkoil ¢ 3H B pacTpy6HOil 4acTu TemnepaTypa COOTBETCTBYeT Tpeb6o-
BaHunAM 5.4.1;

- coefuHsiemMble TPyObl 1 AeTa/In 1 CBapOYHbI/ annapar UMelT OA4VHAKOBYI0 TeMnepaTypy;

- COMIHEYHas paguauna He nNpPUBOAWUT K CYLLECTBEHHOW pasHuue Temnepatyp B Pas3/IMyHbIX YacTax Cco-
eflVHAEeMbIX geTanei;

- 30Ha CBapkM He MofBepXeHa BO3AEWCTBUIO MeTeopOosIoTMYecknx YcnoBuii (ocagkam, BeTpy, NblaM  Wan
NPOYNX HeraTuBHbIX (hakTOpOB);

- obecneyeHnss  3HeproapPeKTMBHOCTU  3aLUUTHOTO  YKPbITUS  MNPUM  WUCNO/MIb30BaHUM  0BOrpeBaTesibHbIX

npubopoB [AnA MNOAAepXaHus HeobXoAuMOoV TemnepaTypbl OKpyXalllero BO3dyxa B MecTe npoBefeHus CBa-
POYHbIX paboT.

6.7 Mapkepbl

6.7.1 Mapkepbl crnegyeT nNPUMEHATb [O/19 HAHECEHUS KOHTPOSIbHBLIX JIMHUA W NOCAAO0YHbIX METOK rpaHuL,
30HbI 324MCTKM, TNYyOMHbI NOCafKM COeANHUTENbHOM geTanmn ¢ 3H Ha Tpyoy.

6.7.2 LiBeT Kpacswero BeliecTBa Mapkepa [O/DKEH OblTb KOHTPACTHbIM MO OTHOLUEHUI0 K CBapuBaeMbiM
n3genuam.

6.7.3 Kpacswee BewWwecTBO Mapkepa [JO/MKHO ObiTb BOAOCTOMKMM W He cofepXaTb Macen Wwam  Apyrux
HEBbICbIXALWNX  CBA3YIOWMX BewecTB. Jllobas BO3MOXHOCTb 3arps3HEHUS  CBapUBaEMbIX MOBEPXHOCTEN  Kpa-
CALLMM BELLECTBOM MapKepa npuv 3a4nucTke Tpy6 AO/MKHA 6bITb UCK/OUYEHA.
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7 KOHTpO/1b KayecTBa

7.1 BXOAHOW KOHTPO/b

7.1.1 BXOOHON KOHTPONb MPOBOAMTCA B COOTBETCTBUM C YTBEPXAEHHbIMA B YCTAHOB/IEHHOM MOpsAKe
HOPMAaTMBHbIMM [OKYMEHTaMW Ha W3roToBneHne Tpy6, usgenuii ¢ 3H n TpeboBaHuAMM K MpoLeccy WX MOHTa-
Xa, B 3aBMCMMOCTU OT Ha3Ha4veHuss Tpybonposoaa.

7.1.2 BXOOHOW KOHTPOb BK/OUAET CriefytoLive onepaumu:

- MpOBepKy COOTBETCTBMS MOCTYMMBLUMX W3AE€NWA HOMEHKNAType, MpVBEAEHHON B MPOEKTHON [OKyMeH-
Tauum 1am 3akase Ha nocTaBsky;

- TMpOBEpPKY COMPOBOAUTENbHbIX [OKYMEHTOB, YAOCTOBEPSILIMX KayecTBO, MNPOBEPKY COOTBETCTBUSA  U3-
Jenvii MapkMpoBKe, a Takke Lie/TOCTHOCTM YNakoBKW, NPefyCMOTPEHHON N3roToBUTENEM;

- MpoBEpKy COOTBETCTBMSA W3LENMA  HOpMaMm rfokasatefnieil BHELWHEero BWAa, [eoMeTPUYecKMX pasMepoB
N gpyrux nokasarteneil. OnpefeneHne pasMepoB  U3AeNMIA pekoMeHAyeTcs  Npou3BOAUTbL B COOTBETCTBUM  C
FOCT ISO 3126;

- odhopMNieHMEe [OOKYMEHTOB O TMpPOBEAEHWM BXOAHOrO KOHTPONAA npodykuuu, oT6op o6pasuoB Ans  npo-
Bepku npoBoaAaT no FOCT 24297 HenocpeACTBEHHO Nepes, CBapoUYHbIMU paboTamu.

7.1.3 TlpoBepka BHELIHEr0 BuAa W34eNWii 3akIl4YaeTcs B OCMOTPE HapYyXHOW W BHYTPEHHEN MOBEPXHO-
cTeli Tpyb6 w© coeauvHUTENbHbIX AeTaneli, nocTynuBwMX 6e3 uHAMBMAyanbHOM YynakoBku. OTCYTCTBUE Hegony-
CTUMbIX MOBPEXAEHWA 1  gedopmauuii, W3MEPEHME HapYXHOro AunameTpa, OBa/lbHOCTW,  MNepneHAnKYNApHOCTM
TOPLOB, TOMWMHLI CTEHKM Tpybbl ycTaHaBnNMBaeTCA MpW  MOMOLUM  LUMPKOMETPA, HYTpOMepa, LUTaHTEeHUMPKY/A
UM MUKpOMeETpa.

He ponyckaeTcs KOHYCHOCTb TPYOHOr0 1 pacTpy6HOro KOHLLOB TPY6 CO CTPYKTYPUPOBAHHOM CTEHKOA.

7.1.4 BXOOHOW KOHTPO/Ib MPOBOAAT:

- NPV NOCTYN/IEHUN U3LENWIA Ha ckna 3akasuvka (CTPOMTEbHOW UK 3KCMlyaTalyoHHON opraHusaumn);

- Mpu NOCTYNNeHUn u3genuin Ha OoObeKT CTPOMTEeNbCTBa, MNpPU 3TOM NPOBEPSETCHA LENOCTHOCTb  u3genuii
1 yNakoBKW MOC/ie TPaHCMOPTMPOBAHUS 1 COOTBETCTBME NPOEKTHOWN AOKYMEHTaLuK;

- nepej HavyasIoM MOHTaXHbIX U/UNKN CBAPOUHbIX paboT.

7.1.5 Wspgenua c pedpektamu, NpeBbILLAWMUMYA  HOPMATUBHbIE  AOMNYCKWA, [AO/MKHbI  OTGpakoBbIBATbCA U
4yeTKo 0603HaYaTLCA Kak Henoaxoaswme ansa npumeHeHns, B cootseTcTammn ¢ FOCT 24297.

7.2 KOHTPO/1b Ka4ecTBa CTPOUTE IbHO-MOHTaXHbIX Pa6oT

7.2.1 B npouecce cTpouTenbCcTBa  (PEKOHCTPYKUMM)  MOSIMSTU/IEHOBLIX  TPYGONPOBOAOB  CTPOUTESIbHBIN
KOHTPO/b  OCYLEeCTBNSETCS B COOTBETCTBUM C TpeboBaHusimm CI1 48.13330.2019, aBTOpCKMiA Hag3op — NO
CI 246.1325800.2016, a Takke B COOTBETCTBUM C TpebOBaHMAMU HOPMATUBHLIX [OKYMEHTOB, CBSI3aHHbIX C
Ha3HayeHvem AaHHbIX TPY60NpPoBOAOB.

7.2.2 B npouecce npoBefeHUS CTPOUTENIbHO-MOHTaXHbIX pPaboT OCYWEeCTBAAIT BU3yaslbHbIA UM U3Mepu-
TeNbHbIA KOHTPO/Ib CO6MOAEHMA TpeboBaHUM BbINOMHEHMS npouefyp cBapku 3H, NpuBEAEHHbIX B  HacCTOsLLEM
cTaHgapre.

7.2.3 BusyanbHblli 1M U3MepUTENbHbIA  KOHTPO/Ib  KayecTBa MPOBOAAT [ANA  KaXAOro CBapHOro COEeAMHEHWA
¢ 3H, B cooTBeTCTBUM C TpeboBaHnammu 5.1.20; 5.2.23; 5.3.8; 5.4.14, B 3aBUCUMOCTM OT npoLeaypbl cBapkm 3H.

7.2.4 Tpv nNOAroTOBKE WCMOJIHUTENIbHON  AOKYMEHTauuMM Ha TpybOMpoBOL MNPOBEPSIOT  HaMyMe  Mapku-
POBKM Ha COEOVMHEHWAX MO CXeMe CBapHbIX COEAVMHEHW A W aHa/M3VpYoT [aHHble MNPOTOKOMOB  CBapku  Wn
XypHausia cBapo4HbIX paboT (cMm. MpunoxeHue A).

7.3 VicnbITaHMS CBapHbIX COEAVHEHWI

7.3.1 Tlocne OKOHYaHUS CTPOMTE/SIbHO-MOHT&XHbIX paboT cBapHble coeduHeHus TpybonpoBodOB crneny-
eT MpoBepuTb C MNOMOLLbI0 MPOBEAEHUS MHEBMATUYECKUX WU [UAPABANYECKAX WCMbITaHWii, B 3aBUMCUMOCTU OT
HasHayeHus TpyboNpoBOAOB, 3HAaYeHWs [aBfeHus, AONyCTMMOro NpWM  3Kcnayaraumu, KW TpeboBaHuA  Hopma-
TUBHOW AOKYMEHTALMN, CBA3AHHON C UX Ha3HaYeHVeMm.

McnbiTaHns  Tpy6onpoBOAOB  MPOBOAAT  MOC/NE  MOJyYEHUA  MOSIOKUTENbHBIX — Pe3yNbTartoB  BU3YaslbHOIO
KOHTPO/1S Ka4yecTBa CBapHbIX COeAUHEHWA.

7.3.2 CsapHble coeavHeHuss ¢ 3H MOryT WUCNbITbIBATbCA HepaspywawwymMmm u - paspylalwyumMmm  MeToja-
MW KOHTPOSISi, KOTOPbIM NOAMEXAaT COeAVMHEHNS, YCMELIHO NpoLeALre BU3yaslbHbli KOHTPOSb.
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O6bemM KOHTPOAA CBapHbIX coeAuHeHuii ¢ 3H ¥ paspywawowme wuny Hepaspylwawole MeToabl WChbl-
TaHuii onpedensioT B 3aBWCMMOCTM OT HasHayeHuss TpybonpoBoja W TpeboBaHWA TEXHOMOrMYECKOW KapTbl Ha
CBapouyHble paboThbl.

7.3.3 K paspyLialolmm metoaamM UCMbITaHWi CBapHbIX coeauHeHuin ¢ 3H oTHocATes:

- NCNbITaHNUA Ha cnwWwmBaHme (gNs Tpy6 u geTtaneit ¢ TpYOHbIMU KOHLAMK);

- UCMbITAHWA HA CTOMKOCTb K PACcC/I0EHNIO;

- NCNbITaHNe Ha oTpbIB (4159 CEAN0BbIX OTBOAOB);

- MCMbITaHWe Ha CTOMKOCTb K yAapy (4718 ceA/10BbiX OTBOAOB);

- MCMbITAHWA HA CTOMKOCTb K BHYTPEHHEMY AAaB/IEHUIO.

7.3.4 VicnbiTaHnsi CBapHbIX COEAMHEHMIA MNOMM3TUIEHOBLIX TpybonpoBogoB npoeogAtcs no FOCT P 55142,
FOCT P 58121.1, TOCT ISO 13954 u TFOCT ISO 13956. KOHTpONbHbIi 06pasel, cBapHOro coefguHeHns ¢ 3H
[ANA NPOBeAeHNs NCNbITaHniA pekoMeHayeTcst nogrotasnuneatb no FOCT P NCO 11413.

7.3.5 VcnblTaHna paspywalowumy MeTogamy  NpoBOAAT B apbuTpaxHbIX Ccnyvasx wanm no  TpeboBaHuio
3akasuvika.

8 Tpe6GoBaHMs 6e30MacCHOCTU 1 OXpaHbl OKpYXXatollleli cpeabl

8.1 K BbIMNonHeHW0 paboT no ceBapke 3H ponyckawTcs nuvua He Mosioxe 18 neT, He uMmelowme npoTUBO-
nokasaHuii MO COCTOSIHMIO  300POBbS, UMeKWMe Heo6XOAMMYK TEOpeTMUYECKyld W NPaKTUYecKyl  MOArOTOBKY
B pe3ynbrate o0O6yyeHWs NO cheuuancHOW nporpamme, Mpowejline BBOAHbLIA W NEPBUYHBIA  MHCTPYKTaX Ha
paboyem MecTe, MHCTPYKTaX Mo OXpaHe TpyAa v Nony4vmsLIME AONYCK K CaMOCTOATe IbHOW paboTe.

8.2 TMpu ceBapke 3H cnefyeT HaxoAWTbLCA Ha pacCcTofAHWM He MeHee 1 M OT MecTa MpPOBEAEHWUs CBapou-
HbIX paborT.

8.3 HeobxoAuMO MCKAUMTL MNPSAMOE NPUKOCHOBEHWE paboTHMKA CTOKOBeAyLUMW YacTAMW  CBApPOYHOro
obopypoBaHns (Nog, HanpshkeHneM) B NpoLecce CBapku.

8.4 WM3penua wn3 M3 oTHOCAT K rpynne «roptoune» no [OCT 12.1.044. TemnepaTtypa BoOCN/aMeHeHus
mMaTepuana Tpy6 — He Hmxe 300 °C.

8.5 B cnyyae BOCMIaMEHEHWS TylWeHUe TOpsWmMX u3genuin us M3 npou3BOASAT OrHeTylwallyMMu CcocTaBa-
Mu  (cpegcTBamu), [OBYOKUCbIO Yyriiepoga, MeHol, OrHeTywaluMMu nopollkamu, pacnblieHHOW BOAOW CO  cMma-
ymBaTenaMu, Kowmol. TyweHne HeobxoaMmMo NpPov3BOAWMTL B MNpOTMBOrasax Mapku B wam  KMCNopogHo-u3o-
nupyrowmnx npotmsorasax no NOCT 12.4.121 v 3awmTHbIX KOocTiomax no MOCT 12.4.011.

Mepepg, TyweHneM He06X0AUMO OTKIOUNUTL OT UCTOYHMKA S1EKTPOCHAOXEHMSA CBapOYHbIiA annapart.

8.6 M3pgenua n3 N3 oTHOCAT K 4-My knaccy onacHoctn no FOCT 12.1.005.

8.7 W3pgenua wn3 M3 yTUAM3MPYIOT B COOTBETCTBMM C CaHUTaApPHbIMK Npasuiamu, npeaycMaTpusatoLymMm
NnopsiLoK HAKONNEHUs, TPAHCNOPTUPOBaHUS, 06e3BPEXUBAHNSA N 3aXOPOHEHNSA MPOMbILLIEHHBIX OTXO40B.

8.8 B ycnoBuAX XpaHeHusi, MOHTaxa W cBapkm usgenusa u3 3 He BbIAENAIOT B OKPYXawllyl cpeay
TOKCUYHbIX BELECTB W HEe 0KasbiBalT MNpU HENnoCcpeACcTBEHHOM KOHTakTe BpefHOrO BO3AEWCTBUA Ha  OpraHusm
yenoseka, paboTa ¢ HUMKU He TpebyeT NPUMEHEHUS cneumasbHbIX CPeACcTB UHAVBUAYaIbHOM 3aLinTbl.

8.9 O6pe3kM NONMITUNEHOBLIX TPy6, BbIpe3aHHble CBapHble COeAMHEHWS W ApyrMe  OTXoAbl, 06pasyto-
lwmecs npu NpPoBeAEHUN CBAPOYHbIX PaboT, [O/KHbI ObiTb  YTUAN3MPOBaHbI B COOTBETCTBMM C  TpeboBaHWAMM,
YCTaHOB/IEHHbIMY 3aKOHOAATE/IbCTBOM K HEepasfaralowmmcs TBepabiM 6bITOBbIM OTX04aM.
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MpunoxeHve A
(cnpaBo4HOE)

MprmMep 61aHKa XypHasia CBapoUHbIX paGoT

A = Kopg pgetanm 1 = Mydota 2 = OTBOg, 3 = TpoiiHuk 4 = MNepexopg 5 = Cepnosoit 0TBoA 6 = 3arnywka 7 = PemMoHTHas mydita

XypHan ceapku 3H

O cBapka Ha 6poBke

0] cBapka B TpaHwee | Matepuan Tpy6:

CTpaHuua: n3:

3akasuuk:

Mogpsaguvk:

CBapouHblIii annapar:
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4 — BeTpeHo
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