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HAUNWOHANBbHBLIA CTAHOAPT POCCUUCKON OSOEREPALUUMNU

COEOMHEHUA CBAPHbIE

MeToabl onpeaeneHnsl MeXaHU4YeCcKUX CBOWCTB,
MaKpOCTPYKTYPbl U MUKPOCTPYKTYPbI

Welding joints.
Methods for determination of mechanical properties, macrostructure and microstructure

Dara BBegenmsa — 2017—06—01

1 O6nacTb NpUMeHeHus

HacTosuwmin CTaHaapT pacnpoCTpaHAEeTCA Ha KOHCTPYKLUWUN, y3nbl U AeTann, UMetone ceapHble coean-
HEeHUA, NosTy4eHHble C NpUMeHeHneM CBapOovHO-Han1aBOYHbIX 1 POACTBEHHbIX TEXHOSOTMI, a TakKe Ha npwn-
cago4Hble N BCnomMoratesnbHble MaTepuanbl, UCnonb3yeMble MNMpu peann3aunn gaHHbIX TEXHOMOrnn, U
yCTaHaBnmMBaeT MeTobl UCMbITAHNUA UX MEXaHNYEeCKMX CBONCTB U onpeaeneHna Makpo- U MUKPOCTPYKTYPbI.

MeToasbl NMPUMEHAIT Npn pa3pa60TKe TEXHOSMOrNIA N3rOTOBIEHUS U pPeMoHTa KOHCprKLLI/II;I 1 getanemn,
KOHTPONA X Ka4ecTBa NyTemMm npoBeeHUA TeEXHNYECKNX IKCNEePTn3 (MeTannorpad)mquKle I/ICCJ'IB}J,OBaHI/IIZ).

2 HopmaTtuBHbIe CCbINKN

B HacTosiLem cTaHdapTe UCNOoSb30BaHbl HOPMATUBHbBIE CChISNKM Ha crieaytoLlue cTaHaapThl:

FOCT 3.1109—82 EauHas cucTema TEXHOMOrMYyeckon AokyMeHTauun. TepMuHbl U onpedeneHust
OCHOBHBbIX MOHATUIA

FOCT 8.417—2002 locygapcTBeHHas cucTema obecrievyeHust eouHCTBA U3MepeHuid. EguHuupl
BENUYMH

FOCT 12.0.003—74 Cwuctema cTangapToB 6e3onacHocTu Tpyaa. OnacHble 1 BpedHble NPoU3BOa-
CTBeHHble chakTopbl. Knaccudukavums

FOCT 12.0.004—90 Cuctema ctaHgapToB 6e3onacHoctn Tpyaa. OpraHmnsauus obyueHus Gesonac-
HocTu Tpyaa. Obwue nonoxeHus

FOCT 12.1.004—91 Cwucrema cTaHgapToB besonacHocTu Tpyaa. MoxapHas 6e3zonacHocTs. O6wne
TpeboBaHus

FOCT 12.1.005—88 Cwuctema ctaHgapToB 6e3onacHocTu Tpyada. Obwue caHUTapHoO-rurmeHu4eckne
TpeboBaHus k BO34yXy paboyein 30HbI

FOCT 12.1.007—76 BpepaHtle BewwecTtBa. Knaccudmkaums n obuwme TpeboraHus 6e3onacHocTu

FOCT 12.1.030—81 Cuctema ctaHgapToB 6e3zonacHocTu Tpyaa. dnekTpobesonacHocTb. 3almTHoe
3a3eMreHune, 3aHyrneHne

FOCT 12.1.019—79 Cwuctema cTaHpapToB OesonacHocTu Tpyaa. AnektpobesonacHocTb. O6wune
TpeboBaHWs U HOMEHKNAaTypa BUAOB 3aLUThI

FOCT 12.2.003—91 Cwucrema ctaHgapToB 6e3onacHocTu Tpyaa. O6opyaoBaHmne NPou3BOACTBEHHOE.
O6wue TpeboBaHus 6esonacHOCTH

FOCT 12.2.007.0—75(2003) Cwuctema ctaHaapTos 6esonacHocTv Tpyaa. Magenus anekTpoTexHnyec-
kme. ObLwme TpeboBaHUsi GesonacHoCTH

FOCT 12.2.009—99 CraHkn MeTannoobpabarbiBatowme. Obwmne TpeboBaHMs 6e3onacHoOCTU

FOCT 12.2.061—81 Cuctema ctaHaapToB 6e3onacHocTv Tpyaa. O6opyaoBaHMe NpoM3BOACTBEHHOE.
O6wume TpeboBaHna be3onacHOCTM K pabovmm MecTam

UzpaHve opuumansHoe
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MOCT 12.2.107—85 Cuctema craHgapTtoB 6e3sonacHocTu Tpyaa. Lllym. CtaHku metannopexywime.
JonycTuMble LWyMOBbIE XapaKTepucTUKn

FOCT 12.3.003—86 Cuctema ctaHgapToB 6esonacHoCcTU Tpyaa. PaboThl anekrpocBapoyHbie. O6wme
TpeboBaHus 6esonacHOCTU

FOCT 25.506—85 PacuyeTbl 1 UCMbITaHUA Ha NPOYHOCTb. MeToAbl MexaHU4YeCcKUx UcnbITaHun metan-
nos. OnpeaeneHne xapakTePUCTUK TPELMHOCTOMKOCTU (BA3KOCTU paspyLUeHUA) NpU CTaTUYecKoM Harpy-
XeHUn

FOCT 25.507—85 PacueTbl M UCNbiTaHUS Ha MPOYHOCTL B MaLIMHOCTPOeHUN. MeToabl UCNbITaHNA Ha
yCTanocTb NPy 3KCNNyaTauMoHHBIX pexumax HarpyxeHnus. Obwme TpebosaHua

FOCT 162—90 WraHreHrnybuHomepbl. TexHnyeckue ycnosus

FOCT 166—89 LWTaHreHunpkynu. TexHudeckue ycrioBusa

FOCT 427—75 MuHelku nsmeputenbHble MeTannunyeckue. TexHudeckune ycnosus

FOCT 1435—90 MpyTkW, NONOCLl U MOTKA U3 MHCTPYMEHTanNbHOW HenermposaHHon ctanu. Oblme
TeXHU4eckue yCnosus

FOCT 1497—84 (MCO 6892—84) Metannbl. MeTogbl UCbITAHUNA Ha pacTskeHne

rOCT 1763—68
rocT 1778—70
roCT 2601—84
rOCT 2789—73
rOCT 2999—59

(no Bukepcy)

FOCT 3443—77
roCT 5272—68
rOCT 5639—82
rOCT 5640—68

MeToabl onpeaeneHns 06esyrnepoXXeHHoro cros

Crtanb. MeTtannorpadguyeckue MeToabl onpeaeneHns HeMeTanM4eckux BKIOYEHNA
Caapka MeTannos. TepMuHbI U orpegeneHnsl OCHOBHBIX MOHATUIA

LLlepoxoBaTocTb NOBEPXHOCTU. [apameTpbl 1 XapakTepucTuKn

MeTannbl. MeTogbl ucnbiTaHuil. M3mMepeHne TBepAOCTU anmasHOW nuMpaMuaon

OTNUBKKU U3 YyryHa ¢ pasnu4yHoi hopmoii rpacpuTta. MeToabl onpeaeneHus CTpyKTypbl
Koppo3aua meTtannos. TepMuHbl

Crtanu u cnnasbl. MeToAb! BbISIBIIEHUS U onpedeneHns BeNinHbl 3epHa

Cranb. Metannorpaduieckuii MeTof OLLEEHKU MUKPOCTPYKTYPbI JIMCTOB U JIEHTHI

rOCT 6507—90

rOCT 7268—82
Ha yaapHbIA U3rnd

FOCT 7564—97 MMpokat. O6me npasuna otéopa Npob, 3aroToBoK 1 06pa3LoB AN MEXaHNYECKUX U
TEXHOMOrNYECKNX UCTIbITaHNA

FOCT 8233—56 CTtanb. OTanoHbl MUKPOCTPYKTYPHI

FOCT 9012—59 Metannel. MeToab! ncneitaHuin. Mamepenue tBepaoctu no bpuHenmio

FOCT 5962—67 CnupT 3TUNOBbLIA PeKTUMDNKOBaHHbLIA. TeXHUYecKne ycnoBus

FOCT 6996—66 CsapHble coeguHeHus. MeToabl onpeaeneHns MexaHn4eckMx CBOMCTB

FOCT 9013—59 Mertannsl. MeToab! ncneitaHuin. Mamepenue TBepgocTtu no Poksenny

FOCT 9206—80 MMopoLuku anmasHble. TeXHUYECKME YCIOBUS

FOCT 9450—60 Metannbl. MeTogbl UCMbITaHUS Ha MUKPOTBEPAOCTb BAABIMBAHWEM ariMasHoOMN
nMpamuabl

FOCT 9454—78 MeTtannel. MeToa ucnbiTaHnst Ha yaapHbIA M3rnMb nNpu NOHWKEHHON, KOMHaTHOM 1
MOBbILLEHHON TeMNepaTtypax

FOCT 9651—84 (MCO 783—89) MeTtannbl. MeToabl UCMBITAHWA HA pacTsXKeHUe Npu NoBbILLEHHbIX
TemnepaTypax

FOCT 10054—75 LUkypka wnndosansHas bymaxHas BOAOCTONKas

FOCT 10243—75 Cranb. MeToa UCNBITaHNIA U OLLEHKN MaKpOCTPYKTYPbI

FOCT 11358—89 TonwuMHoMepbl U CTEHKOMEpPbl UHAUKATOPHbIE C LieHol genexus 0,01 n 0,1 mMm.
TexHu4eckne ycrioBus

FOCT 11701—84 MeTannbl. MeToabl UCNbITAHUA HA PACTSKEHUE TOHKUX JTMCTOB M NEHT

FOCT 11878—66 CranbaycteHutHasi. MeToa onpeeneHuns cogepxaHns anbda-gpasbl

FOCT 12026—76 Bbymara punbtpoBanbHas nabopaTopHas. TexHuYeckue ycnosusi

FOCT 12344—2003 CranunerMpoBaHHble 1 BbICOKONernpoBaHHble. MeToabl onpeaeneHns yrinepoaa

FOCT 12345—2001 CranunernpoBaHHble U BbICOKOMerMpoBaHHele. MeToabl onpeaeneHns cepbl

FOCT 12346—78 Cranu nernpoBaHHble U BbiCOKONErnposaHHble. MeToabl onpeaeneHns KpemMmHums

FOCT 12347—77 CtanunernposaHHble 1 BelcOKoNnernposarHele. MeToabl onpeaenerus gocdopa

FOCT 12348—78 Cranu nernpoBaHHble U BbiCOKOMernposaHHble. MeToabl onpeaeneHns maprarLa

FOCT 12349—83 CranunervpoBaHHble UBbLICOKOMEernpoBaHHbie. MeToabl onpeaeneHus Bonsgppama

[FOCT 12350—78 CTanu nernpoBaHHble U BbICOKONErpoBaHHele. MeToabl onpeaeneHus Xxpoma

FOCT 12351—2003 Cranv nerMpoBaHHbIe 1 BbICOKOMNErMpoBaHHele. MeToabl onpegeneHns BaHagns

FOCT 12352—81 CranunermpoBaHHble U BbICOKOMErnpoBaHHble. MeToabl onpeaeneHus H1UKens

MukpomeTpbl. TexHu4eckue ycnosua
Crtanb. MeToa onpeaeneHns cKNOHHOCTU K MeXaHU4eCKoMy CTapeHUo No UcnbiTaHUo
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FOCT 12354—81 CranunernpoBaHHble U BbicokonernposaHHble. MeToabl onpeaeneHnsa monubaeHa

FOCT 12355—78 CranunernpoBaHHble U BbicoKonernpoBaHHble. MeToabl onpeaeneHns meam

FOCT 12356—81 Crtanu nernpoBaHHbIe 1 BbicoKonerpoBaHHele. MeToabl onpeaeneHunst TutaHa

FOCT 12358—2002 CranunernpoBaHHble 1BbICOKONermpoBaHHbie. MeToabl onpeaeneHns MblLbsika

FOCT 12359—99 Cranu yrnepoaucTble, NlerMpoBaHHbIe U BbicOKonermposarHele. MeToabl onpeae-
neHus asoTa

FOCT 12361—2002 Cranu nerupoBaHHble U BicOKkonermpoBaHHele. MeToabl onpeaenerHns Hnobusi

FOCT 14782—86 KoHTponb Hepaspywatolwmii. CoeguHeHns cBapHble. MeToabl ynbTpa3ByKoBble

FOCT 15150—90 MawwuHbl, Npubopbl U Apyrie TexHUYeckne usgenus. MicnonHeHus anst pasnmnyHbix
KnuMaTUYecKUX palioHoB. KaTeropum, yCnoBusi aKkcnnyaTtauum, XpaHeHUst U TpaHCMopTUPOBaHUA B YacTu
BO34eNCTBUSA KNUMaTniecknx pakTopoB BHeELWHeN cpeabl

FOCT 18353—79 KoHTporb Hepaspywatowmin. Knaccudukauma BMA0B 1 METOA0B

FOCT 18895—97 Cranb. MeToa boTO3NEKTPUYECKOro CeKTpanbHoro aHanumsa

FOCT 19200—80 OTnmBKM U3 YyryHa n ctanu. TepMuHbl 1 onpeaeneHus gedektos

FOCT 20831—75 Cuctema TexHU4ecKoro ob6cnyKmBaHusa U peMoHTa TexHUKW. Mopaaok nposedeHns
pPaGoT No OLEHKe KauecTBa OTPEMOHTUPOBAaHHbLIX U3Aenuit

FOCT 21073.1—75 MeTtannel UBeTHble. OnpegeneHne BeNMUYUHBI 3epHa METOAOM CpaBHEHUs CO
LUKaNoh MUKPOCTPYKTYP

FOCT 21105—87 KoHTpornb HepaspyLatoLwmii. MarHTonopoLUKOBbIA MeToq,

FOCT 21130—75 W3genus anekTpoTexHudYeckne. 3axunMbl 3a3eMsilomne 1 3HaKU 3aszeMrieHus.
KOHCTPYKLUA U pasmepsbl

FOCT 22536.0—87 Cranb yrnepogucTas 1 YyryH HenermposaHHelin. O6Lwune TpeboBaHUs K MeTodam
aHanunaa

FOCT 22536.1—88 Cranb yrnepogaucTasi U YyryH HeneruposaHHbelil. MeToabl onpegeneHns obliero
yrnepoaa vnrpacura

FOCT 22536.2—87 Cranb yrnepogucTasi U4yryH HenernpoBaHHbli. MeToabl onpeaeneHus cepbl

FOCT 22536.3—88 Cranb yrnepogncTas n4yryH HenermpoBaHHblin. MeToael onpeaenexus cocdopa

FOCT 22536.4—88 Cranb yrnepogncTas n4dyryH HenernposarHblid. MeToabl onpeaeneHns KpemHua

FOCT 22536.5—87 Cranb yrnepoancTas n4dyryH HeneruposaHHbelA. MeToabl onpeaeneHuns mapraHua

FOCT 22838—77 CnnasblxaponpoyHble. MeToabl KOHTPOSISA U OLIEHKU MaKpOCTPYKTYPbl

FOCT 25706—83 Nynbl. Tunbl, OcHOBHbIE NapameTpbl. O6LiMe TexHu4Yecke TpeboBaHuA

FOCT 28473—90 MyryH,cTanb, eppocnnasbl, XpoM, MapraHew MeTannundeckue. Obuwme tpebosaHns
K MeTo4am aHanusa

FOCT P 8.568—97 lNocynapcTBeHHaa cuctema obecneveHusi eguHCTBA U3MepeHuid. AtTectaumsa
ucnbiTatenbHoro obopyaosaHusl. OCHOBHbIE MONOXEHUA

FOCT P NCO 857-1—2009 CsapkaupoacTtBeHHble npouecchl. MNpouecckl cBapkn MeTannos. Tepmu-
Hbl U oNpeaeneHns

FOCT P NCO 6520-1—2012 Ceapka n poactBeHHble npouecchl. Knaccudukauma aedekros reo-
METPUM 1 CNSIOLIHOCTW B MeTanM4eckux Matepunanax. Hacto 1

FOCT P 52727—2007 TexHu4eckas OMArHOCTUKA. AKYCTUMKO-3MUCCUOHHasi auarHoctuka. Obuwme
TpebosaHus

FOCT P 53192—2014 CoeauHeHus cBapHble B CTaflbHbIX KOHCTPYKUUSIX XenesHo4OPOXHOro noA-
BWXKHOTO cocTasa. TpeboBaHUA K NPOEKTUPOBaHUIO, BLINOMHEHWIO U KOHTPOIIO KayecTBa

MpumeyaHune— Npn NONb30BaHUN HACTOAWMM CTAHAAPTOM LENEecoo6pasHoO NPOBEPUTL AENCTBME CCbINOY-
HbIX CTAHAApTOB B MH(OPMAUMOHHON CMCTEMe OBWero nonb3oBaHusi —Ha oduumansHom cainte depepanbHOro
areHTCTBa No TEXHUHECKOMY PETYSIMPOBAHUIO W METPONOMMN B CeTU VHTEPHET nin no exxerogHoMy MHGOPMaLUOHHOMY
ykazarenio «HaunoHanbHble cTaHgapTbi», KOTOPbINA ONYGNMKOBaH MO COCTOSIHMIO HA 1 SIHBAPSI TEKYLLETO roaa, U NO BbiNyCc-
KaMm eXeMeCsAYHOro MHOPMaLMOHHOIO ykasaTens « HaumoHanbHble CTaHgapTbi» 3a Tekywwmii rog. Ecniv 3ameHeH cebinoy-
HbIM CTaHOapT, Ha KOTOPbLIN AaHa HegaTMPOBaHHAA CCbIIKA, TO PEKOMEHAYETCSI UCMONb30BaTh AEACTBYIOLLYIO BEPCUI0
3TOro CcTaHAapTa C y4eTOM BCEX BHECEHHbLIX U3MEeHEHWI. ECnm 3aMeHeH CCbINOYHbIN CTaHAAPT, HA KOTOPbIV AaHa AAaTUPO-
BaHHas CCbIKA, TO PEKOMEHAYETCA NCNONL30BaTb BEPCUIO 3TOMO CTaHAAPTa C YKa3aHHbIM BbIWE FOAOM YTBEPXAESHUA
(npunsiTnst). Ecnv nocne yTBepXaeHna HaCTOAWEro CTaHAapTa B CCbINOYHbIN CTaHAAPT, HA KOTOPOM AaHa AaTUPOBaHHas
CCbISIKa, BHECEHO M3MEHEHUE, 3aTParMBaloLee NoNoXeHne, Ha KOPTOPOE AaHa CCbINKa, TO 3TO NONOXEHNE PeKOMEHAYETCS
npuMeHsITL 6e3 yueTta 4aHHOro n3meHeHus. Ecnm cebinouHbli CTaHaapT OTMEHEH 6e3 3aMeHbl, TO NMOMNMOXEHNE, B KOTOPOM
JaHa CCblSIKa Ha Hero, PEKOMeHAYeTCA NPUMEHATL B YACTH, HE 3aTPAruBatoLLeil 3Ty CCbIIIKY.
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3 TepMuHbI M onpegeneHus

B HacTosiluem cTaHgapTe NpuMeHeHbl crneayowmne TepMmnHbl C COOTBETCTBYOWUMUK onpeaesieHUAMN:
3.1

cBapka: MonyveHne HepasbeMHbIX coeqUHEHUI NocpeqCTBOM YCTaHOBMEHUA MeXaTOMHbIX CBsI3eit
MeXay coeanHSIeMbIMA MacTsIMU NPU UX HarpeBaHUK 1 (Unu) nnactTu4eckom aehopmuposaHun
[FOCT 2601, ctaTtba 1]

3.2

CBapHOM WOB: Y4YacToK CBapHOro coeanHeHusl, 0bpa3oBaBLUWIACA B pe3ynbTaTe Kpuctannuaauum pac-
nraBneHHOro MeTanna unu B pesynbTare nNnacTuieckon aedopmaLmn npu ceapke AaBneHneM Unm coveTa-
HUS KpucTannusaunm n aedpopmaumn.

[FOCT 2601, ctaTbsa 65]

3.3

cBapHoe coeuHeHue: HepasbemHoe coeguHeHne, BbINOSTHEHHOE CBapKOW.
[FOCT 2601, ctatba 57]

3.4

30Ha TepMUYECKOro BNUAHUA: YYacTOK OCHOBHOrO MeTasnna, He NoABEepriuvincsa pacnnasneHuto,
CTPYKTYpa 1 CBOMNCTBA KOTOPOro U3MEHUNNCH B pe3ynbTaTe Harpesa npu cBapke Uiu Harmaske.
[FOCT 2601, cTaTba 124]

3.5

30Ha cNnaBrneHus NpyucBapke: 30Ha YacTUYHO CMTABUBLLNXCA 3ePEH Ha rpaHnLLe OCHOBHOMO MeTanna
1 MeTanna wea.
[FOCT 2601, ctatba 124]

3.6

obpabaTbiBaeMasi noBepXHOCTb: [MoBEPXHOCTb, NoAnexallas Bo3gencTeunio B npouecce 06paboTku.
[FOCT 3.1109, cTtatba 5]

37

AedekT: Kaxxgoe oTaensHoe HECOOTBETCTBME NPOAYKLMM YCTaHOBMNEHHbIM TpeBGoBaHNAM
[FOCT 15467, ctatba 38]

3.8

npo6a: Yactb u3genus, npegHasHadeHHas ANs U3roToBNeHNs 3aroToBoK 06pasLUoB ANs UCMbITaHWIA.
[FOCT 7564, ctatbs 3.2]

3.9

3aroToBKa: YacTb Npobbl, 06paboTaHHas unm HeobpaboTaHHas MexaHWYeckW, NoABEPrHyTas, B Cry-
yae Heob6XxoaANMOCTU, TepMndeckoin 0bpaboTke, NpeaHasHavYeHHas At U3roToBNeHnst 0b6pasuoB Ans Uchbl-
TaHUn.

[FOCT 7564, cTaTbs 3.3]
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3.10

o6pasubl A4na UCNbITaHUA: YacTb Npobbl UnNn 3aroTOBKM onpedeneHHOro pasmepa, obpabotaHHas
Unu HeobpaboTaHHas MEXaHUYeckn 1 JoBedeHHas 40 COCTOSHUSA, HeoBX0AMMOro ANt KOHKPETHOro UCTbl-
TaHUA.

B HekoTopbIX criydasx o6pasLom MoXeT 6bITb Npoba Unn 3aroToBKa.

[FOCT 7564, ctatbs 3.4]

3.11

obpasey ana aHanusa: OnpegeneHHoe KONMUYECTBO MaTepuana, B3ATOro u3 obpasua unu Heno-
CpeACTBEHHO M3 NPOAYKTa, COXpaHsiioLLee CpeiHNN XUMNYECKNA cocTaB NpodyKTa.
[FTOCT 7565, npunoxeHue 4, ctatbs 3.3]

3.12

MeXaHu4ecKkue UCnbITaHus: cnbiTaHna Ha BO3OeNCTBNE MeXaHNYeCKNX (haKTopoB.
[FOCT 16504, cTatbn 62]

3.13

o6e3yrnepoxeHHbIN crioit: [10BepXHOCTHbIV CMION CTanu N YyryHa, NoTePABLLMA HaCTUYHO UM BECb
yrnepop BcregcTsue B3aumMoaencTBUSA C KOPPO3MOHHOW Cpeaoit.
[FOCT 5272, cTatbs 55]

3.14 makpocTpyktypa: CTpoeHvne maTepuana (Metanna), BUAUMoe HEBOOPY>KEHHBIM rf1a3oM Unu Npu
HebonbLUOM yBenn4YeHnu, ao 50%,

3.15 Mukpoctpyktypa: CTpoeHne maTtepuana (MeTanna W CnnaBoB), BbIIBNAEMOE C MOMOLLbIO
MUKpocKona (ONTUYECKOro UM 31IEKTPOHHOIO).

3.16 makpownudy: O6pasel, Anst UCCNeAOBAHUS MAKPOCTPYKTYPbI.

3.17 mukpownud: O6pasel MeTanna, UMeLWMIA WNUGOBaHHYIO U NONMPOBAHHYIO MMaaKylo NoBepX-
HOCTb; UCMOMb3YeTCA A8 NCCregoBaHNs MUKPOCTPYKTYPbI.

3.18 Ttemnnet: OTWNNHOBAHHLIA U NPOTPaBEeHHbIA MakpoLLUd, U3roTOBMEHHBIA B NONEPEYHOM Unn
npofonbHOM ceveHunn obpasua.

3.19 daceTka: YUacToKk XpynKoro paspyLleHusi CBapHOro coeguHeHusl, ¢ brectsien Kpuctannmyeckon
NMOBEPXHOCTbLIO.

3.20 cucrema aHanuza uso6paxeHnn: Cuctema otgenbHbIX NpubopoB (MporpaMmMHo-annapaTHbI
KOMMeKC, BKHOYaoLWMA MUKPOCKOM, KOMMbIOTEp, cneuuansHoe nporpammHoe obecnevexue, Ludposyo
kamepy (cpoToannapaT), NO3BONSAOLLYH NPOU3BOOUTL CbEMKY U306paXkeHul CTPYKTyp), NpegHasHavYeHHasn
Ana nonydveHus, npeobpasoBaHus, KONUYECTBEHHOW 00paboTkn u300pakeHUA CTPYKTYp, XpaHeHus
nony4eHHon nHpopmaLun.

4 OO6LWue nonoxeHus

4.1 MeTtoawnka nabopaTtopHbix ncneitaHuin (FOCT 16504) npegHasHaveHa ans onpeaeneHnsl MexaHu-
YeCKUX CBOWCTB U CTPYKTYPbl CBAPHbIX COeANHEHWIA (LUBa U 30HbI TEPMUYECKOT0 BIUSHUA).

4.2 VcnbiTaHWa CBapHbIX COeANHEeHWUN NPOBOASATCA B OpraHu3aumsX, akkpeauMTOBaHHbIX B Nopaake,
yCTaHOBMNEHHOM HOpMaTWBHBIMU U NpaBoBbIMK akTamMu Poccuiickon ®epepaumm [1], a umeHHo, B UcnbiTa-
TeNbHbIX LEeHTpax, UMeroLLMX criedytoLume Buabl AOKYMEHTOB (He MeHee OfHOro):

- cBuaeTenbcTBo PefepasnbHOro areHTCTBa Mo TEXHUYECKOMY PeryfimpoBaHuio U METpPomoruu;

- aTTecTaT akkpeguTaLum B cucteme cepTuduKaLn oTpacnu.

4.3 Mpwu nabopaTopHbIX UCMbITaHUSIX NPOBOAAT PAA UCCred0BaHNA.

4.3.1 VccnepoBaHue MeXaHNYeCKMX CBOACTB

WcnbiTaHus Ha pacTsbkeHne npoeoasaT B cootBeTCcTBUN ¢ FTOCT 6996 n TOCT 1497.

Ons usmepeHUs TBepAOCTU NpUMeHSIIOTCA TBepaoMepbl Ans nposedeHus 3amepos no MOCT 9012,
FOCT9013,MOCT 9450 nFOCT 2999.

McnbiTaHus Ha ycTanocTHY0 MPOYHOCTL NpoBoasaT B cooTBeTcTBUMU ¢ FTOCT 25.507.
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MpuucnbiTaHusax Ha yaapHyto BsaskocTb No FOCT 9454 npumeHsiioT MasTHUKOBLIE konpbl no FOCT 10708.

McnbiTaHus no onpegeneHnio BA3KOCTU paspyLUueHns (XapaKTepucTuk TPeLLMHOCTOMKOCTU) NpoBoAsST B
cootBeTcTBUM ¢ FTOCT 25.506.

McnbiTaHus pasnuyHbIX y4acTKOB CBAPHOTO COeANHEHUS Ha CTOMKOCTb MPOTUB MeXaHUYEeCKOro CTapeHnst
nposoadart B cooTBeTcTBUU C TOCT 7268.

4.3.2 Metannorpaduyeckue nccriefoBaHns NpoBoAAT BU3yasibHbIM COCOB0M UM C UCTIONb30BaHUEM
CcUCTeM aHanusa u3obpaxeHui.

OnpegeneHne konuyecTBa HemeTannMueckux BknoveHun nposoaat no FOCT 1778; onpepeneHue
6anna 3epHa —no MOCT 5639, TOCT 21073; onpeaeneHue rny6uHbl 06e3yrnepoXxeHHoro crnos — no
FOCT 1763; onpeaeneHue coaepxaHus oepputHoin pasbl — no MOCT 8233, TOCT 11878; makpockonuyec-
KWA aHanus, B TOM YUCIIe aHanmM3 U3foMoB cBapHbix coeanHeHun — no FOCT 1024 3. Ana meTtannorpadu-
YeCcKUX UccnefoBaHUin MOTYT MPUMEHSTLCA BCE TUMbl MUKPOCKOMOB, NpeAHasHa4YeHHbIX AN CTPYKTYPHOro
aHanusa metanna.

4.4 OueHKy CBOWCTB CBapHbIX COeIMHEHUI B KOHCTPYKUMAX U AeTansx ans Bcex BMAOB CBapKu Nnae-
neHneMm NpoBOAAT MO CeAyoLWUM XapakTepucTUKam:

- TBepaocTb (HV, HB, unu HRA, HRB, unu HRC) n/unu mukpoteepaocTb (H);

- npegen TekyyecTu chusnyeckuin c,, MMa (krc/MM?) unu npegen TekydecTU YCROBHBIV G MMa
(krc/mm2);

- BpeMeHHoe ConpoTuBeHHe o,, MIMa (krc/mm?);

- OTHOCUTeNbHOE yA/IMHEeHWe Noche paspbiBa (Ha NATUKpPaTHbIX 06pasuax) &, %;

- OTHOCUTEMbHOE CyXeHWe nocrne paspbisa v, %;

- yaapHas BaskocTb KCV (KCU, KCT) bx/cm? (krc - mfcm?) u (nu) BAskocTb paspylueHns K, .;

- cnocobHOCTL CoeANHEHNS NPUHUMATL 3aAaHHbIN Mo pasmepy 1 hopMe n3rnb (xapakTepusyeTca yrinom
nsruba a);

- MakpoCTPYKTypa CBapHOro coefiMHeHUs (reoMeTpurs BCeX 30H U BbisiBNeHHbIe AedeKThl);

- MUKPOCTPYKTYpa CBapHOro coeAuHeHus (CTPYKTYpHble COCTaBnsiioliMe, pa3Mmep 3epHa BCEX 30H,
Hanuyne MUKpoaedeKToB);

- Xumundeckuii coctas metanna wea (FOCT P 54153).

4.5 lMpu gpyrux Bugax cBapku (KpoMe cBapku niiaBneHnemM) oLeHKY CBOWCTB CBapHbIX COeMHEeHU
B KOHCTPYKLMSX 1 AeTansx npoBOAAT NO CNeAylowmnm XapakTepucTukam:

- tBepaocTb (HV, unm HB, unu HRA, HRB 1 HRC) w/unu MmukpotsepaocTtb (Hu);

- MakpOCTPYKTypa CBapHOro coeaAnHeHUa (reoMeTpusi BCex 30H U BbiiBNEeHHble AedekThl);

- MUKPOCTPYKTYpa CBapHOro coeAuHeHusn (CTPYKTYpHbIe COCTaBnAoWwmne, BeNnuinHa 3epHa BCeX 30H,
Hanu4yme mukpoaedeKToB);

- xumunyeckuii coctas metanna wea (FOCT P 54153).

4.6 MNepuoan4HOCTbL NPOBEAEHUA OLEHKA CBONCTB CBApHbBIX COeANHEHWUIN KOHCTPYKLUMA 1 geTanen no
XapaKTepucTUkam, npuseaeHHbIM B 4.4 1 4.5, nomkHa ObITb yKkazaHa B HOPMATUBHBIX U TEXHUHECKUX AOKY-
MeHTax.

4.7 TMepen nocTynneHWeM Ha NpeanpuUATUA HOBOW NapTUM CBapPO4YHBLIX MaTepuanos (3NekTpoaos,
CBapOYHbIX MPOBOJIOK CMSIOWHOIO CeYEeHUA U NOPOLLKOBLIX) HEOBXO0AUMO NPOBOAUTL MPOBEPKY CBOWCTB MO
XapaKTepUCTUKaM, ykazaHHbIM B 4.5 ANA kaXXaoro HAUMeHOBaHUs!, HO He pexxe O4HOro pasa B rog.

4.8 XapakTepucTuKM MexaHU4eCcKUX CBOWCTB, XMMUYECKOro cocTaBa, MakpOCTPYKTYPbl U MUKPOCTPYK-
TYpbl CBapHbIX COEAMHEHUIA B KOHCTPYKUMAX 1 AeTanax, NpuseAeHHbIe B 4.4 1 4.5, onpeaensioT Ans:

- CBapOYHbIX TEXHOMOMMYECKUX MPOLLECCOB U3rOTOBNEHUS U PEMOHTa KOHCTPYKUMWIA U AeTanein, paspa-
6aTbIBaeMbIX, BlepBble BBOAUMBIX U A€ NCTBYIOLLNX;

- CBapOYHBLIX MaTepuarnoB, pa3pabaTbiBaeMblX, BNepBble BBOAUMbIX U MPUMEHSIEMbIX SIS U3roTOBIE-
HWS1 M PEMOHTA C UCNOMb30BaHUEM CBapPOYHbIX TEXHOMNOTMIA;

- KOHCTPYKUMOHHbIX MaTepuanoB W3 pasnuyHbIX MapoKk cTaned u cnnasoB, paspabaTbiBaeMbiX U
BnepBble BBOAUMbIX, ANsi KOHCTPYKLUMIA, UMEIOLMX CBapHbIe COeAUHEHUA WU PeMOHTUPYEMbIX C UCMOSb30-
BaHWEM CBapO4HbIX TEXHONOMIA, U AeTanen, pEMOHTUPYEMbIX C UCMONb30BaHUEM CBapPOYHBbIX TEXHOSIOMUNA;

- BbISIBNEHWUs NPUYMH paspyLUeHUA B 3KCNNyaTaLMm KOHCTPYKLUA U AeTanen no CBapHbIM COeAUHEHUSIM.

5 OnpepeneHne MexaHU4YeCKUX CBOMCTB CBapHbIX COeANHEHUN

MexaHu4eckMe CBOMUCTBA CBApPHbIX COEAMHEHUI B KOHCTPYKUMAX N AeTansax onpeaensiot npyu npose-
AeHun cneayloLmnx NUCNbITaHUIA:

- WU3MepeHun TBepA0CTM MeTarna pasfiMYHbIX y4acTKOB CBapHOro coeanHeHus (cm. 5.3);

- UCMbITaHWUKN MeTasnna pasnM4YHbIX y4acTKOB CBapHOro CoeAUHEeHUA Ha yAapHLBIN U3rub (cm. 5.4);



FOCT P 57180—2016

- UCMbITAHWUKX MeTanmna PasnnyHbIX y4acTKOB CBAPHOro coeAnHEHMS U Ha cTaTudeckoe (KpaTKkoBpeMeH-
HOe) pacTspkeHue;

- UCNbITaHUX MeTanna pasfndHbIX y4acTKOB CBAPHOrO COeMHEHNsI Ha CTOMKOCTb MPOTUB MeXaHu4ec-
KOro cTapeHus;

- UCNbITAHWUWN CBAPHOTrO COEAMHEHUS Ha CTaTUYeCKNiA 3rnb (3arnb).

Opyrue Buabl CTAaTUYECKUX UCTIBITAHWUIA ANst onpeaeneHns CBOWCTB CBapHbIX COeAUHEHUIA KOHCTPYKLWNA
1 getanen NPoBOAAT B TOM Cllyvae, eClii OHU PerriaMmeHTMpYTCS HOPMaTUBHBIMUA U TEXHUYECKUMU AOKY-
MEHTaMM1 Ha 3TN KOHCTPYKLUN 1 AeTanu.

5.1 OT60p Npo6 1 U3roToBNeHMe 0Opa3L OB ANA onpeaefieHUA MeXaHM4eCcKUX CBOUCTB

5.1.1 O6pasubl ANsi onpeaeneHnst MexaHU4YeCcKMX CBONCTB NPU MeXaHUYECKUX UCNbITAHUAX U3roTaBNn-
BaloT M3 Npob, Bbipe3aHHbIX HEMOCPEACTBEHHO U3 KOHCTPYKLUW Uk AeTanu, Unm ns cnelmanbHo CBapeHHbIX
ANs NpoBeAeHNst UCTbITaHWUIA KOHTPOTbHBIX CBAPHbLIX COEANHEHWIA.

Mpwn BBINOMHEHUN KOHTPOSMBHBIX CBAapHbIX COEAMHEHUI Xapakrep NoAroTOBKM NoA CBapKy, Mapka v
TOSLWMHA OCHOBHOrO MeTanna, Mapki cBapoYHbiX MaTepuarioB, NOSNIOXKEHUE LWBAa B NPOCTPaHCTBE, HavanbHas
TemnepaTypa OCHOBHOIO MeTanna, peXnm CBapki n TepMudeckoin obpaboTku AOMMKHBI NONHOCTLIO OTBEYaTh
YCMOBWSIM M3rOTOBNEHWS KOHCTPYKLWI 1 AeTanemn Unmn HasHauyeHuo UCTIbITaHUS.

5.1.2 Bblpesky npob 1 3aroToBoK Anst 06pasuoB LenecoobpasHo BLINOSHATL XONOAHLIM CNocobom, He
gonyckatowmm gedopmannn (MOBEPXHOCTHOIO YNPOYHEHUS1) U HarpeBa, UCKaXKaloLwwero nepsoHavanbHyo
CTPYKTYpPY MeTanna cBapHoro coeguHeHnst 1 MexaHuieckne CBOMCTBa.

JonyckaeTcsi Bblpe3aTb 3aroTOBKU KACMOPOAHOW, NiiasMeHHOW, aHOAHO-MeXaHU4eCcKon pe3kon 1 Apy-
rMMun criocobamm pesku.

Mpu Tepmuyecknx cnocobax Beipesku Npob UX pasmepbl onpeaensioT ¢ y4eToM Npunycka Ha nocneay-
toLLYH0 MexaHudeckyto 06paboTky, obecneunBsaloLLyo OTCYTCTBAE MeTasnsa, NoABepriierocsl TepMnIeckomy
BNUAHWIO NpU pe3ke B paboyei YyacTy obpasLoB.

Mpunyck Ha BeNMYMHY 3aroTOBKW, MPU KOTOPOM obecneymBaeTcsl OTCYTCTBUE B paboyeit yacTu obpasua
mMeTanna c U3MeHeHHbIMWU B pe3ynbTaTe pe3ku CBOMCTBaMU, HasHayaloT B 3aBUCUMOCTU OT crnocoba pesku.
3HaueHus NpUNycKkoB Noa MexaHuyeckyto 06paboTky omkHBI cooTBETCTBOBaThL TpeboBaHusam FTOCT 6996.

5.1.3 Paamepbl Npob onpegensoTcs YACNOM U pasmepamn o6pasLos. Mpobbl, 3arotoBkn 1 06pasLibl
ANs UCNbITaHUA 1 aHanmn3a AOMKHbI BbiTb NMPOMapkupoBaHbl. KneimeHue npob, KOHTPOSbHBIX CoeaUHEHUI
3aroTOBOK U roTOBbIX 06pasuoB MOXeT BbiTb NposeaeHO NBLIM cNocobom Takum obpasom, YTobbl Knenmo
6bINo pacnonoxeHo BHe paboyeryacTv o6pasua n coxpaHanock Ha obpasue nocne NpoBeAeHUs UCNbITaHUS.

5.1.4 ®opma 1 pasmepbl 06pa3LOB AS1s1 UCNBITAHWIA HA CTATUYECKoe pacTKeHNe NPU KOMHaTHON TeM-
nepaTtype OOMXHbl cooTBeTCTBOBaThL Tpe6oBaHuam FOCT 1497, npu NOHWKEHHbLIX TeMnepaTypax — Tpebosa-
Husim FTOCT 11150.

$opma 1 pasmepbl 06pasLOB U3 CBApPHBLIX COEAUHEHUI ANA 3TUX UCMbITAHWIA AOSHKHBI COOTBETCTBOBATL
TpeboBaHuaM TOCT 6996. K ucnbitaHusam He aonyckaloTca obpasubl, UMetoLme OTCTYNNEHUA No YACTOTe
mMexaHuyeckol 06paboTku, a Takke 06pasLbl ¢ MEXaHUYECKUMU NOBpeXaeHUAMU B paboyelt yacTu. Ux same-
HAKOT TAKUM Xe YUCMTOM HOBBLIX 06pa3sLIOB, U3rOTOBNEHHBIX U3 TOW Ke NPO6bI UMW KOHTPOSLHOTO COeANHEHUS.

5.1.5 Mpwn noarotoBke o6pasLOB ANg U3MepeHns TBepAOCTN AoMKHa cobniogaTbca napannensHoCTb
pabo4eit 1 ONOpHON NoBepXHOCTEN 0Bpa3LoB.

5.2 O6opyaoBaHue ansi onpegeneHUsa MexaHu4eckux CBOMCTB

5.2.1 MpuBopbl AN U3MepeHUst TREPAOCTU (TBEPAOMEPDI) AOMKHBI COOTBETCTBOBaTL TPEGOBAHUAM —
rOCT 23677

5.2.2 O6opyaoBaHue 4ns UCNBITAHUIA Ha cTaTUYECKOe pacTaeHUe (pa3pbiBHBIE MALLMHBI) MPU KOMHAT-
HOW TemnepaType ACIKHO cooTBeTCTBOBaTb TpebosaHuam MOCT 1497; npu NOHWXKEHHOW TeMnepaType —
rocT 11150.

5.2.3 ObopygoBaHne Ans UCMbITAHWA Ha yAapHbIA U3rMG (MasTHUKOBBIE KOMPbI) AOMMKHO COOT-
BeTcTBOBaTh TpeGoBaHusaAM FOCT 9454.

5.2.4 N3ameputenoHoe 1 BcnomoratensHoe obopyaoBaHue 1 cpeacTBa KOHTPOMA AOMKHBI NPOX0oAnUTL
nepuoanyeckyto noBepky (kanubpoBKy) M aTTecTaLmio B cooTBeTCTBUMN C TpebosaHuamu FOCT P 8.568.

5.3 U3mepeHune TBepAOCTU CBapPHbIX COEAMHEHUN

5.3.1 N3mepeHue TBepAOCTN CBAPHbIX COEAUHEHWUIA KOHCTPYKLUIA U AeTanein NpoBoaAT creayrowmumm
meTogamu: no Bukkepcy (HV) B cootBeTcTBUM ¢ TpebosaHusamu MOCT 2999, no Bpunennio (HB) B cooT-
BeTCcTBUM Cc TpebosaHnamm FTOCT 9012 uno Pokesenny — wkanam A, B C (HRA, HRB nHRC) B cooTBeTCTBUM
c TpeboBaHusamMu FOCT 9013, oTaaBas npeanoyTeHne 3amepy no Bukkepcy.
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5.3.2 WsamepeHne TBepaocTu No Bukkepcy NpoBoaaT Ha MukpoLunundax unu obpasuax ¢ NonMpoBaHHoN
MOBEPXHOCTbIO, ECIIN O4YEepTaHUS Wea BuaHbl 6e3 TpasneHus. LlepoxoBaTocTb NOBEPXHOCTU A4OMKHA ObITb HE
6onee 0,16 mkm no FOCT 2789.

5.3.3 NamepeHue TBepaocTn no BpuHennio unu no Poksenny npoeogaTt Ha Makpownudax unu Ha
obpasuax ¢ wnudoBaHHON NOBEPXHOCTLIO, €CNU oYepTaHus LWBa BuaHbl 6e3 TpaeneHus. LWepoxosaTocTb
MoBepxHOCTN 0bpasuoB (MW y4yacTka Ans U3MepeHusl TBepAocTu) AoibkHa OblTb He Gonee 2,5 MKM no
FOCT 2789, ecnu HeT ApYrnx ykazaHnii B HOPMATUBHBIX U TEXHAYECKUX AOKYMEHTaX Ha METanIonpoayKLUMIo.

5.3.4 WsmepeHne MUKPOTBEPAOCTM NPOBOAAT Ha Mukpownudax unu obpasuax ¢ NonMpoBaHHON
MOBEPXHOCTbIO, ECINIA O4epPTaHUA WBa BUAHLI 6e3 TpaBneHus.

LlepoxoBaTocTb NoBEPXHOCTU AomkHa 6bITh He 6onee 0,32 mkm no FTOCT 2789.

5.3.5 UsmepeHue TBepAOCTU NPOBOASAT B MOMEPEYHOM ceveHUM obpasuoB Ana BCcex BUAOB CBaPHBIX
COeIMHEHWI KOHCTPYKUWIA U AeTanein B COOTBETCTBUM C MPUITOXEHUEM A.

5.3.6 TBepaoCTb OCHOBHOrO MeTanna, pasfMyHbIX y4acTKOB 30HbI TEPMUYECKOTO BAMAHUSA U MeTanna
LLBa U3MEPSAIOT N0 OAHOW UM HECKOSbKUM JTMHUAM, YKasaHHbIM Ha pucyHke A. 1 (npunoxeHne A). Ecnn coegu-
HeHWe BbIMOMHEHO N3 MeTaNNoB PasfINYHbIX MApPOK, TO TBEPAOCTb U3MEPSAIOT AN KaXKAO0ro U3 HUX.

Mpun namepeHnsx, BbINOMHAEMbIX B HeNocpeACcTBEHHOW BrIM30CTN OT rpaHuLbl CNNaBEHNs, PEKOMEH-
AyeTcsA NPoBOANTb ABa-TPU N3SMEPEHUs B COOTBETCTBUM C nosuumeit | pucyHka A.2 (npunoxeHue A) unu gonon-
HUTENbHbIE M3MepeHUs No nosuuim |l pucyHka A.2 (npunoxeHue A).

[HonyckaeTcs npoBedeHne N3MepeHUn Ha y4acTKax CBapHOro coeanHeHus, yKkasaHHbIX Ha pucyHke A.3
(npunoxeHue A).

5.3.7 TBepdoCTb CTbIKOBbLIX U YITIOBBIX COEANHEHWIA, BbINOMHEHHbIX AYrOBOW CBAaPKOW, U3MEPAIOT:

- NpUTOMLWMHE OCHOBHOrO MeTaria Uy yrnosoro wea ot 1,5 40 9 MM — B cooTBeTCTBUN C Nosuuuen VIl
pucyHka A.1 (MpunoxeHue A) no ogHON NYHKTUPHOW NTMHWK;

- npu TonwwmHe ot 9 go 25 Mm — B cooTBeTCTBUM C no3uumamu | u lll pucyHka A.1 (npunoxerue A) no
ABYM CMOLWHBIM NIUHUSIM;

- npuTonWwmHe oT 26 4o 60 MM — B cooTBeTCTBIMU € no3unumsamu llunu lll pucyHka A.1 (npunoxerne A) no
[ABYM CMOLLIHBIM M OAHO MYHKTUPHOW NMUHUSIM,

CxeMy naMmepeHunsl TBEpAOCTY NpU TONLMHE OCHOBHOIO MeTanna unu yrnoeoro wea 6onee 60 MM oro-
BapuBaloT B TEXHNYECKUX JOKYMEHTaX Ha CBapHOe CoeMHEHNE KOHKPETHOM AeTarnu Uinm KOHCTPYKLIUK.

5.3.8 TBepaocTb cBapHbLIX COEAUHEHWN, MOMYYEHHbIX IMEKTPOLUNAKOBOW CBApKOW, U3MEPSIIOT B COOT-
BeTCTBUM C nosuumeit IV pucyHka A.1 (npunoxenne A).

Yucno Touek usMepeHuii B 30He TEPMUYECKOTO BIUSIHUS OOMKHO BbITb He meHee 10.

5.3.9 TBepdocCTb pasnMyHbIX y4acTKOB MeTassa LWBa U3MepsiloT B COOTBETCTBUM C No3uuunein V pucyH-
ka A.1 (npunoxeHue A).

5.3.10 TeepAocTb cBaPHbIX COEANHEHWNA, NOMYyYEeHHbLIX CBApKOW AaBIIEHUEM, U3MEPSIIOT B COOTBETCTBUN
c nosuuuein VI pucyHka A.1 (npunoxeHue A).

5.3.11 TeepaocTb HannasneHHOro Metansa npu KOHTPOre KayecTBa CBapOYHbIX MaTepuanoB usme-
PAOT B COOTBETCTBUM ¢ no3uumeit VIl pucyHka A.1 (npunoxeHue A).

5.3.12 NamepeHne MUKPOTBEPAOCTN MPOBOAAT ANS OnpeaesieHusl CBONCTB CBapHbIX COeAVHEHWUN,
rnybuHa 1 nnowagb KoTopbiX He MO3BONAT NPOBOAUTL 3aMepbl TBEPAOCTU BbllLeyKa3aHHbLIMA MeToAaMu;
OoTAenbHbIX YY4acTKOB; CTPYKTYPHbIX COCTaBMISIIOLUMX; 3€PEH; TOHKUX COeB MOKPbITUA U 30H TEPMUYECKOTO
BMUSIHUS CBapPHbIX COEAUHEHWUI; MOBEPXHOCTHBLIX sIBMieHU (06e3yrnepoxuBaHuns); sIBMEHUN, CBA3AHHbIX C
noKanbHbLIM NacTU4eckum AedopMUpoBaHUEM; U3YHEHUSI XMMUYECKON U CTPYKTYPHO HEOAHOPOAHOCTEN, a
TakKe Ans nony4yeHns 3Ha4MTerNbHOro KONMYeCTBa 3aMepoB (Ans HakonneHUst 06 bekTMBHOW MHopMaLnK).
M3mepeHne MMKpOTBEPAOCTM NPOBOASAT B COOTBETCTBUM ¢ TpeboBaHuamn FTOCT 9450.

5.4 UcnbiTaHue CBapHbIX COeAUHEHUN Ha YAAPHbIV U3rM6 1 (Mnu) BA3KOCTL paspyLueHus

5.4.1 UcnbiTaHne cBapHbIX COeAMHEHUA Ha yaapHbIA U3rnb ¢ onpegeneHYeM yaapHOW BA3KOCTU UNn
paboTbl yaapa, unm NpoLeHTHOro COOTHOLUEHUS XPYMNKOW U BSI3KOW COCTaBNSIIOLMX MOBEPXHOCTU U3foMa
(onpepensieTca TeMnepaTypHbIA MHTEpBan XpynkocTu nNo Hanuuuio 50 % BA3KON cocTaBngioleln B usriome)
NpPOBOAAT ANst MeTasnsia cBapHOro Wea (HanjasneHHOro MeTansia), pa3fiMyHbIX y4acTKOB 30HbI TEPMUYECKOTO
BNUSIHUA 1 OCHOBHOro MeTanna. MNMpegnoytutensHbiMKU Anst 06pasyoB U3 CBapHbIX COeAUHEHUI KOHCTPYKLIA
1 getanen asnaTca obpasubl ¢ V-obpasHbiM Hagpesom (obpasubl Lapnu).

5.4.2 VcnbiTaHWe CBapHbIX COeIMHEHUN Ha BA3KOCTb paspylueHUst MpoBOAAT sl MeTarna cBapHoro
LWBA, Pa3NNYHbIX y4aCTKOB 30HbLI TEPMUYECKOrO BIMSIHUSA U OCHOBHOTO MeTasa.

5.4.3 WcnbiTaHna Ha yaapHbiA U3rnb un (Unu) BA3KOCTb paspyLUeHUst MPOBOASAT MpU HoOpMarbHOW TeM-
nepatype (18 °C) n npn temnepatype muHyc 60 °C B Tom criyyae, ecnm B HOPMaTUBHBIX U TEXHUHECKUX
DoKyMeHTax Takoe TpeboBaHne He NpeabsaBsieTcsl KOCHOBHOMY MaTepuany 3TuX KOHCTPYKLIMA 1 AeTanen.
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5.4.4 YncneHHble 3HaYeHUsl napameTpoB, onpeaensaioLMX MexaHuyeckne CBONCTBa CBapHbIX coeuHe-
HWI, yCTaHaBMMBAOTCA HOPMATUBHBIMU U TEXHWYECKUMU AOKYMeHTamMu oTpacnu (Hanpumep, FOCT P 53192)
UNn B AOKYMEHTALMN Ha KOHKPETHYIO KOHCTPYKLMIO (M3genue).

6 OnpegeneHve MakpoCTPYKTYpbl CBapHbIX COeAVHEHUH

MaKpOCTPYKTYpY CBapHOIo coeMHeHUs1 onpeaensioT Ha crneuuanbHo NpUroToBNeHHOM Makpolunudge
(TemnneTe) ¢ Lenbio BbISBNEHUs pOPMbI 1 pa3MEPOB CBApHOTO LLIBA, Pa3fIMYHbIX y4acTKOB 30Hbl TEPMUYECKOTO
BNUAHNA, MakpoZedeKToB CBapHOTo coeiMHeHUs, a Takke AN YCTaHOBMEHUs Xapakrepa uanoMa obpasua
Nocne MexaHU4eCKUX UCTILITaHWA UMK U3MIOMa KOHCTPYKLIM UMW AeTarnu B 3KcnyaTaLuu.

6.1 OT60p Npo6 u usrorosneHue makpownudos (TemnneTos)

6.1.1 Ob6pasupbl AN aHanMsa MakpoCTPYKTYpbl BbIpe3aloT U3 CBapHbIX COeAUHEHWUA B MPOAOIIbHOM UIK
nonepeyHom ceveHusx. Obpasubl OOMMKHBI OXBaTbiBaTb BCE 30HbI CBAapHOrO COEAWHEHUS: CBApHOW LUOB,
y4acTKU1 30HbI TEPMUYECKOTO BINSIHWSA, A0 OCHOBHOIO MeTasnna BKIYMTENbHO.

6.1.2 Bbipesky 06pa3LoB BbLIMOHAT NobbiM criocobom mexaHuyeckorn obpaboTku (ppesepoBaHmem,
CBEpneHneMm, CTporaHMeM Uiy pe3koi), Mpu yCrioBUK, YTo 3ToT cnocob He BneyeT 3a coboi U3aMeHeHUs CBOUCTB
metanna. MNpu peske abpasnBHBIM MHCTPyMeHTOM o6pasel oxnaxaalwT SMynbCcuel, NpUMMeHseMon Ans
XonoaHo MexaHu4deckon 0bpaboTkn. TemnepaTtypa B MecTe peaa cTanbHbIX 06pa3LLoB A0MmKHa ObITb HE BhilLe
80 °C.

6.1.3 BblbpaTb MecTo 1 HanpasneHWe pesa ANA NPUroToBneHUs mMakpowsnuda cnegyeT ¢ y4eToM
cneayowmx pakTopos:

- Ans oueHKu (hopMbI M OPUEHTaLMK KPUCTaNINTOB B MeTanse CBapHOro WBa NI0CKOCTb pe3a A0SHKHa
NPOXoAWTb NepneHAUKYIISIPHO K OCU CBapHOro LWBA;

- NpuW aHanuse MakpoCcTPYKTYpbl U3IOMa CBaPHbLIX COEANHEHWUIA OLeHNnBaemMasn NoBepxHocTb obpasua
OOMKHA cofepxkaTb npegnonaraeMble gedekTbl, NOCAYXUBLUME NPUYUHOW pa3pylleHns (TPeLuHbl, LWwha-
KOBbIE BKMHOYEHWS, NOPbI, HECNaBAeHUA U T. N.).

6.1.4 lNoBepxHOCTb Makpownudos NoasepraT TopueBaHUo, CTporaHuio unn wnudosaxuto. Mocne
MexaHu4eckon obpaboTkn NOBEPXHOCTb A0SKHA BbITb POBHOM U rNaakon, He 6onee 20 MKM B COOTBETCTBUM
¢ TpeboBarHnamm FOCT 2789.

6.1.5 lMocne nogroToBKM M OYNCTKM 06pasLa NpoBOAAT MAKpOTPaBleHne, PeXXUMbl U peakTuBbl Tpasne-
HUS onpedenstoT B 3aBUCMMOCTM OT OCHOBHOTO U NpUcCagoyHOro MatepuanoB. PekoMeHayeMble peakTUBbI U
PEeXUMbI TPaBMeHMs AOMKHbI cooTBEeTCTBOBaTL TpeboaHuam FTOCT 10243 uFOCT 22838.

6.1.6 TpaBneHue cnegyeT NPOBOAUTL A0 MOSYYEHUS YETKO BbISIBMEHHOW MaKpOCTPYKTYpPbl, NO3BOSISA-
tOLLen oLeHMBaTbL reoMeTpuio U hopMy CBApPHOTO LUBA, HAMaBNeHHOro MeTanna, 30Hbl CNaBnNeHns, 30HbI
TEPMUYECKOro BIIUSAHNSA 1 BCEX NPUMbIKAIOLLMX 30H 10 OCHOBHOIO MeTarsa, a Taioke cpaBHUBaTh NOMYYEHHYO
MaKkpOCTPYKTYpy € (poTO3TanioHaMu cneumanbHbIX LWKan u nsobpaxxeHnsamMu (oTOCHUMKaMK).

6.1.7 Mocne TpaBneHns o6pasLibl NPOMbIBaOT B MPOTOYHOW BoAE U NpocyLumnsatoT. Mpu HeobxoaumocTn
XpaHeHunsi 06pasLbl 4ononHuTensHo obpaboTtatb 10 %-HbIM CMPTOBLIM PACTBOPOM aMMMUaKka (HawaTbIpHbIN
CNUPT) U MPOMBITb CMIMPTOM W MOKPbITh 6€CLIBETHBLIM JTAKOM.

6.2 OGopynoBaHue ANA MakpoaHanusa

6.2.1 [ina BbIABNEHUA MakpoAedeKkTOB CBapHbLIX COEAUHEHUIA, onpeaeneHUsa TOMHOro Buaa nsnomMa
npumensoT Nynel no FOCT 25706, cTepeoMUKPOCKObI C yBENMYEHNEeM KpaTHOCTH oT 20X,

6.2.2 [eomeTpu4eckne napameTpbl CBAPHOrO COEAMHEHUS MPU OLeHKE MaKpOCTPYKTYpbl onpeaensioT ¢
NCMoNbL30BaHNEM pasnnYHbIX cpedcTB uaMmepenust (nuHeliku no MFOCT 427, wraHreHumpkynu no FOCT 166,
wraHreHrnyéuHomepel no FOCT 162 u gp.), U3MepuUTenbHbIX MUKPOCKONOB UNU CUCTEM aHanusa usobpa-
XeHuns.

6.3 OueHKa MaKpOCTPYKTYpbl

6.3.1 Tpwn oueHke MakpOCTPYKTYPbl CBAPHOTO LUBA ONPeaerisitoT OCHOBHbIE reoMeTpuYeckne napamet-
pbl (YCUneHue cBapHoro LWBea, kKaTeT cBapHOro Wsa, rny6uHy NponnasneHus, BeNU4MHY NepekpbITUsi CBapHbIX
LUBOB/HAMMABIIEHHBIX BaNMKoB, TOMWMHY HanfaBneHHOro meTtanna, KonuyecTBo crnoeB, obbem cBapku/
Hannaeku, GopMy U pasmepbl 30HbI TEPMUYECKOro BAVMSHUA U 4p.).

6.3.2 lMNpu makpoaHanuse Ha TeMnneTax BbisABASAIOT MakpogedeKTbl CBapHbIX coeAMHEHWUA (ycagouHble
PaKOBWHbI; ra3oBble NOPbl 1 MOIOCTU; TPELWMHbBI; CBULLW; HeCrnaBeHns; HenpoBapbl; TBepAble BKIOYeHUS;
XUMNYECKYIO U CTPYKTYPHYHO HeoAHopoAHOCTA U Ap.). OcHOBHbIE AedheKTbl MakpOCTPYKTYPbl CBapHbIX Coeau-
HeHun npueeaeHsl B FTOCT P NCO 6520-1 u B npunoxeHun b.
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6.3.3 MpuoueHke CBOINCTB MeTana LWBa Ha aTane oTpaboTKM TEXHOMOrMMU CBapKuy, NyTeM BapbUpOoBaHUA
PEXMMOB PEKOMEHAYETCA NMPOBOAUTL CPaABHUTENbHBIN aHan13 MakpoCcTPYKTYpbl aHanuanpyemoro obpastia ¢
TUNU3aumei NepBNYHBIX MaKPOCTPYKTYP CBapHbIX LWBOB, NpUBEAEHHON B NpUnoxeHum B:

| TN — xapakTepusyeTcs pacnonokeHMeM BAOMNb OCU LIBA CTONBYATOro KpUcTannuTa U JIMHWNA cThika ¢
HUM BegyLUMX rpaHei KpuUcTannuroB, pacTylwmx oT NuHUK cnnasneHus. ObpasyeTcs Npu Manoi ckopocTu
CBapKu.

Il TN — MakpocTpyKTypa obpasyeTcst CTONBYATBIMU KpUCTanMTaMu, HanpasfeHne oceil KOTOopbIX
npeacTaBnseT opToroHarnbHble TpaekTopum K ceMencTBy hpoHTOB KpUCTannusaumn. B ueHTpe wsa kpuctarn-
NUTbI NNaBHO CMbIKAKOTCS NOA YoM, paBHbIM Hynto. O6pa3syeTcs Npu HU3KON CKOPOCTU CBaPKU U OTIINYaeTcs
HWU3KMM COMPOTUBMEHNEM 3aPOXKAEHUIO 1 PACTIPOCTPAHEHNIO TPELUUH.

Il TN — cchopmmpoBaH KpucTanIUMTaMu, KOTopble B Mpouecce Kpuctannmsauum npopacraoT vyepes
0Cb LLIBA, U CTLIKABYX (PPOHTOB KpucTannmsaLmm B LeHTpe Waa obpasyeTcsa nepensieTeHnem BepLUnH Kpuctarn-
nuToB. MakpoCTpyKTypa Takoro T1ra XapakrepusyeTcs MoBbILLEHHBIM CONPOTUBIIEHNEM PaspyLLEHUIO.

IV Tn — cThik ABYX (PPOHTOB KpUcTannusaumm obpasyeT YeTKyIo NOBEPXHOCTb CMbIKaHUS BeAyLLUX
rpaHei geHApUTOB. Takasi MakpoCTPYKTypa BO3HUKaeT Npu BoMbLUNX CKOPOCTAX CBapKU U XapakTepusyeTca
HWU3KUM COMPOTUBIIEHUEM pPa3pyLUEHUIO.

V TWN — Ans aToro TUNa XapaKkTepHO pacronoXeHue B LeHTpe LiBa 06nacTu pa3opueHTUpOBaHHOro
CTpoeHus. 3Ta obnacTb orpaHuyeHa NoBepXHOCTAMU CPacTaHNA C Hel BeAYLLUMX rpaHein KpucTannmTos, pas-
BMBAIOLLMXCH OT NIMHUW CMNABMEHWS K LeHTPY LBA.

6.3.4 OueHKy MakpoCTPYKTYpbl ©3r1oMa CBapHbIX CoeAUHEHNI NPOBOAAT BU3yaribHO Ha obpasLax nocne
yAapHbIX UCMbITaHWUA (CM. 5.4) N nanoma ceapHbIX COegUHEHWUI KOHCTPYKLMIA U AeTanein paspyLumnsLLINXCA
B aKcnnyaTauuu. o Buay M3nomMbl nogapasfgensioT Ha 3epHUCTbIe (KpucTannuMyeckue), BOSNIOKHUCTbIE W
amMopHble.

6.3.5 3epHUCTBIA (KPUCTaNNUYECKUA, XPYNKIIA) N3IOM XapaKTepusyeTcsl XpynkuM paspylueHuem 6es
CYyLLECTBEHHON nnactuyeckoin gecdopmaunn U HabnogaemMon B U3fIOMe 3€PHUCTON CTPYKTYpon, daceTkn
nanoma npeacTasnsoT coboi NMOCKOCTM ckanbiBaHUs OTAeNbHbIX 3epeH. DTOT BMA M3rfioMa nogpasaensaetca
Ha MeXKpucTaniMyeckme (MHTeprpaHynsipHble) — NPOUCXoAsdLLME MO rpaHuLaM 3epeH, U TpaHcKpucTannu-
yeckue (MHTparpaHynsipHble) — nepecekaroLme caMmu KpUcTarnmThbl.

6.3.6 BOMOKHWUCTLIN (BA3KUIA) 3TIOM XapaKkTepunsyeTcsi OTCYTCTBUEM 3EPHUCTON CTPYKTYPhI, KOTOpas He
HabnogaeTcs M3-3a NpeaLUecTBYIOLWEA paspyLleHWio nnacTnyeckon gedopmauuu, uckaxawwen gopmy
3epHa.

6.3.7 AMOpPMHBIA (CTEKNOBMAOHBIN, PaKOBUCTLIA) U3MIOM MMeeT HepoBHble MOBEPXHOCTU, HEe uMmeeT
KpUCTanmyeckoro CTpoeHus.

7 OnpeneneHne MUKpPOCTPYKTYpPbl CBapHbIX COeAUHEHUIA

OLEeHKY MUKPOCTPYKTYPbI CBAPHBLIX COeAMHEHUI KOHCTPYKLWA 1 AeTanen NpoBoasT ¢ UCMOMb30BaHUEM
crnegywowmx MeTooB MeTannorpadnyeckoro KOHTPOMSA:

- KayeCTBEHHOro (MAeHTUDNKALUA U onucaHne CTPYKTYP);

- KONMYEeCTBEHHOTo — onpejeneHne reoMmeTpun (pasmepos, Nnowaaen, opMbl) CTPYKTYPHbBIX COCTaB-
NSHOLLUMX;

- MOMYKONMUYEeCTBEHHOro (CpaBHeHWe ¢ hoTOITaNoHaMM 1 LWKanaMm MUKpPOCTPYKTYP).

7.1 OT60p M M3roTOBMNEeHUe o6pasLoB ANA onpeaeneHU MUKPOCTPYKTYpPhI

7.1.1 MecTo oT60pa 1 4ncno o6pasuos ANa U3roToBAEHUA MUKPOLLIUMGOB C LiENbio onpeaeneHns MUk-
POCTPYKTYPbI CBAPHbLIX COEAUHEHNA YCTaHaBNUBAIOT B HOPMATUBHBIX M TEXHUYECKUX JOKYMEHTaxX Ha CBapHble
COoeaMHEHMNSI KOHCTPYKLWA U AeTanen.

7.1.2 NpuoTcyTcTBUM YKasaHuii oT6op o6pasLos ANs onpeaeneHns reoMeTpyumu CBapHOro LWBa (Hannas-
MeHHOro MeTanna), y4acTkos 30Hbl TEPMUYECKOTO BAUAHWUA N OCHOBHOMO MeTaria NpoBOASAT MPOM3BOSIbHO AN
BbISIBIIEHUS1 3aKOHOMEPHOCTEN MeXay MeXxaHW4eCKUMWU CBOWCTBAMU U CTPYKTYPHBLIM COCTOSIHUEM CBapHbIX
coevHEHUI KOHCTPYKUMI 1 aeTanein. OT6op 06pasLoB A4NA MUKpoaHanu3a NpoBoAsAT B MecTe oTbopa aAnsa
MeXaHUYeCKNX UCTIbITaHUN UK TEMNNETOB ANA MakpoaHanuaa.

7.1.3 MNnouwaab cevyeHua mukpownuda Ha obpasiie AomkHa GbiTb He MeHee 1 cM2. [1ns meTansonpo-
AYKUMM TONWMHON MeHee 8 MM AonyckaeTcs U3roTosneHne Wnndgos nnowaasio meHee 1 cM2 B COOTBETCTBUN
¢ TpeboBaHnamn FOCT 5639.

7.1.4 Mo okoHYaHWUW NOMMPOBaHUSI Ha MUKpownnudax He AOoMyckaloTcsl 3ayCeHLbl, OCTPble KPOMKH,
3aBarbl, BbIGOWHBI, LapanuHbl, BbiKpallMBaHUA BKMOYeHU. LLlepoxoBaTocTb NOBEPXHOCTU AorkHA ObiTb He
6onee 0,32 Mkm no TOCT 2789.

10



rOCT P 57180—2016

7.1.5 TNo okoHYaHWM NOArOTOBKU MUKPOLLNMGLI NPoMbIBatoT B aTunosoM cnupte (FTOCT 18300) u npo-
cyluuBatoT chunbTposansHoi bymaron (FTOCT 12026).

7.1.6 OTobpaHHble Npobbl, 3aroToBKY U NabopaTopHble 06pasLibl crnegyeTt XpaHUTb Npu TeMnepaType oT
15 °C po 25 °C 1 0THOCKTEBbHON BMaXHOCTH Bo3ayxa He 6onee 50 %.

7.2 O6opynoBaHUue AN U3rOTOBMEHUS U NOArOTOBKU MUKPOLLNUGOB

7.2.1 Bblpesky o6pasLoB Ana N3roToBMEeHNS MUKPOLNUGOB pekoMeHayeTCs BhIMONHATL Ha abpasuB-
HBbIX METaNNOPEXYLLNX CTaHKaX C MHTEHCUBHBLIM OXMaXX4eHWEM B NpoLiecce pesaHns 3aroTosku, obecneymsa-
tOLLIMX OAHOBPEMEHHO B NpoLiecce pesaHus WNOBKY NOBEPXHOCTU.

7.2.2 WnudosanbHble 1 NonMpoBanbHble paboTel NpU NOAroTOBKE MUKPOLLMNGOB NPOBOAAT PYYHBIM
WM aBTOMaTU3MPOBAHHLIM crnocobamu, MO3BOMSAIWUMK yAANATb C NOBEPXHOCTU HETPaBEHOro MUK-
polnunda uapanuHel, BUAUMBbIE Mpu ysenudeHnmn 100%,

7.2.3 OAna npoBedeHns wnndoBanbHbIX U NONMPoBanbHbIX paboT aBTOMaTU3NPOBaHHLIM cnocobom
NUCMOMb3YT  LWNUGOBANLHO-NONUPOBAsbHBIE CTaHKM C aBTOMaTU4YeCKUMU roroBkamu Ansa dukcauun
06pasuoB, perynupyemMbIMy CKOPOCTSAMU U HanpasiieHNeM - MOBOPOTOM LUNUAPOBaNBLHOro Kpyra n gepxxatens
o6pasuoB, NPWKMMHBIM AaBneHvem aepxaTens obpasuos, nogaveit Boabl ANA yAaneHUs OCTaTKOB
abpasnBHEIX MaTepMarnos.

7.2.4 WnudosanbHble paboTbl NpU py4HON NOArOTOBKE MUKPOLAWMGOB NPOBOASAT Ha LWNMdOBanbHbIX
CTaHKax Unu Ha WnugosanbHbIX WKYpKax, ¢ MOCTENeHHO YMeHblarwmnmca pasmepom sepHa (FTOCT 10054).
MonupoBansHble paboTbl MPOBOAAT Ha NOMUPOBANbLHOM CTaHKe C rOPU3OHTarNbHLIM PacnoNoXeHNeM aucka,
0B TSIHYTOrO CYKHOM, C UCMOMb30BaHWEM MONNPOBarIbHbIX NACT UM CYCNEH3UIA.

7.2.5 Ana npoBedeHUss aBTOMaTU3UPOBaHHbLIX LWNUGOBanNbHbLIX U MONUPOBarnbHbIX paboT obpasLbl
O0IKHBI B6bITh 3aMpeccoBaHbl C NOMOLLbIO cneumnanbHBIX CMOS B MIIOTHLIE NPO6LI « FOPAYUMY» UITU «XOMNOAHBLIMY
cnocobom.

7.2.6 «[opsvyto» 3anpeccoBKY NPOBOASIT C UCMOMb30BaHUEM TEPMOAKTUBHBIX U TEPMOMIACTUYHbIX
nopoukos npu Temnepatype oT 180 °C go 200 °C, ¢ ucnonb3oBaHWeEM aBTOMaTUYECKOro rmapaBnu4ecKoro
npecca. O6pasel, NoMeLLaloT B KaMepy nNpecca, 3achinatoT NopoLLKOM, KaMepy 3aKpbIBaloT, BKIOYAloT npecc.
Mpouecc «ropsvein» 3anpeccoBkn obpasua 3aHumaeT oT 18 0o 22 M1H, Nocne Yero rotToByo Npoby U3BnekarT
13 npecca.

7.2.7 «XonogHyw» 3arnpeccoBKY UCMONb3YOT AMA MaTepuanos, YYBCTBUTESNbHBIX K MNOBbILWEHHBLIM
TemnepaTtypam 1 gaeneHuto, A8 3TOro UCMonb3yoT cneuyarnbHble CMecy NOPOoLWKOB U xugkocten. Obpasey
nomeLatoT B hopMy, 3anmBatoT NPUroTOBNEHHON CMeCblo, 3aTem obpaseL, BMecTe ¢ 3acTbiBLUIMM (hOPMOBOY-
HbIM COCTaBOM U3BMEKaloT U3 hopMbI.

7.2.8 B 3aBUcUMOCTU OT KoHUrypaummn obpasua opmbl 4NS UX 3aNpeccoBKU U aepXaTenu ans aTux
06pasLoB MOTYT UMETb CrieytoLLyo reOMeTpuUI:

- uMnuHapudeckue popmbl anameTpom 25, 30, 40 n 50 mm;

- npsMoyrosibHble hopmbl ¢ pazmepamu 30 x 60 MM 1 40 x 60 MMm;

- cpeaHsis BbicoTa o6pasua aAomkHa cocTasnaTe 10—15 mm.

7.3 OueHKa MUKPOCTPYKTYpPbl CBapHbIX COeAUHEHUN

7.3.1 KonudecTBeHHy0 OLEHKY MUKPOCTPYKTYPbl NMPOBOOAT C MCMONb30BaHUEM CUCTEM YMCMEHHOro
aHanuaa 1MsoBpaxeHus U NomyYyeHUeM criekTpa reoMeTpUYecKnX napaMmeTpoB arieMeHTOB CTPYKTYPbI (MUHU-
MarbHble, MakcManbHbIe M cpeaHne anameTpsl, Mnolaan CTPYKTYPHBIX COCTaBMSAOLNX, XapaKTepUCTKA 1
pacnpegeneHne HeMeTannMYecKX BKIIOUEHNI, XapaKkTepUCTMKN aHU30TPONWMK rMcTorpamMmMbl pacnpeaene-
HWUIA 1 apyrue). Mo uToram aHanusa AomkeH 6biTb CPOPMUPOBaH OTYET.

MpwuMedaHune— [ns onpegeneHnsi COOTBETCTBUS pearnbHOro macwtaba nony4yeHHbIM n3o6paxxeHusim npovs-
BOASAT KanMBpoBKy NporpaMMHO-annapaTHOro KOMMNIeKca aHanmaa nsobpaxeHunn.

7.3.2 OUEHKY MUKPOCTPYKTYPbl CBapHbIX COEAMHEHWA MPOBOAAT C WCMONb3OBaHWEM CrneayoLlmx
MeTOoA0B 1 TpeboBaHWA:

- OLEHKY AUCNePCHOCTU NIaCTUHYATOro U 3ePHUCTOrO NepsinTa, pasMmepoB U MapTeHCUTa, KoNnyecTea
HUTPUAOB, KapBUaHOW ceTkn 1 KapbuaHoN HeOOQHOPOAHOCTN, COOTHOLUEHUS, MapTeHcUTa 1 TpoocTUTa nNpo-
N3BOAAT METOAOM CPaBHEHNA ¢ 3TanoHHLIMM LKanamu B cooTBeTCTBUN ¢ TpeboBaHuamn FTOCT 8233;

- OLEHKY AWCMEepPCHOCTU WU COOTHOLLEHWS 3€PHUCTOro U MacTUMHYaTOro MepnuTa, OLEHKY OCTaTKOB
LEeMeHTUTHOW CeTK/ NPOoBOAAT B cOOTBETCTBUM C TpeboaHuamu TOCT 1435;

- onpegeneHne ob6esyrnepoXxeHHOro Cnosi Mo CTPYKType nog MUKPOCKONoM — meTogoM M; metogom
3amepa TBepgocTM — T; MeTodoM 3aMepa MukpoTeepgocTu — MT B COOTBETCTBUMM C TpeboBaHMAMM
roCT 1763;
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- ofnpepenexHve HemeTanIMYecKUX BKIIOYEHUIA B CTaNM U cnnaBax CpaBHEeHNEeM ¢ 3TarnoHHbIMU LKana-
Mu — MeTodoM LU; noacyeTom konnyecTsa BrroveHNn — metoaom K cornacHo tpebosaruam FOCT 1778.

7.3.3 MeTogabl BbIsIBNEHNs 1 onpedeneHns BeNMUMHbI 3epHa 4518 CBapHbIX COEANHEHWNIA B KOHCTPYKLMSIX
1 aeTanax U3 ctanen 1 cnnaeos NposoaaT B cooTeeTcTBUM C TOCT 5639 n rOCT 21073:

- MeTOoAOoM CpaBHEHWsI Baa CTPYKTYpbl C 3TaNOHHbLIMM LLKanamMu;

- MeToAOM NoAcyeTa 3epeH C NCnosb30BaHNEM aHanmaa N3obpakeHUs;

- MeToZoM rnofcyeTa nepeceyeHUn rpaHul, aepeH (MeTof xopa) ¢ UCrnonb3oBaHneM aHanuaa nsobpa-
KEHUS.

7.3.4 [1ns cBapHbIX COeAMHEHWI B KOHCTPYKLMUAX U AeTansix n3 AedpopMUpoBaHHbIX (MpokaTHbIX) cTanemn
NMPOBOAST OLEHKY NepnunTa, CTPYKTYpHO-cBOBOAHOIO LieMeHTHTa, Nonoc4aTocT heppuTo-NepIMTHON CTPYK-
TYpbl, BUOMAHLUTETTOBOW CTPYKTYPbl METOAOM CPaBHEHMUS C 3TaNOHHBIMU LUKanaMu cornacHo TpebosaHUAM
rOCT 5640.

7.3.5 [ns cBapHbIX COEANHEHWNIA B KOHCTPYKLMSAX 1 AeTansx n3 ayCTeHUTHbIX CTanen NpoBoasT OLEeHKY
codepxaHua anbda-asbl MeTOAOM CPaBHEHWs C 3TaNoHHbIMU LWKanamu corfnacHo TpeboBaHnsaM
rOCT 11878.

7.3.6 [ns cBapHbIX coegnHeHW B KOHCTPYKLUAX U AeTansix U3 OTIIMBOK U3 YyryHa KOHCTPYKLMOHHOTO
HasHa4YeHnst MUKPOCTPYKTYPY OLieHMBaIOT B cooTBeTCTBUM ¢ TpebosaHusmn TOCT 3443 no cnegylowmm
KpUTEPUAM:

- OLleHKa TUMa CTPYKTYpPbI, COOTHOLLEHWS NepnuTa 1 heppuTa U AMCNEePCHOCTU NepnnTa;

- oLeHKa hopMbl, pa3MepoB, pacrpeaerneHns BktoYeHUi rpaduTa U konnydectsa rpadura,;

- OLleHKa CTpOeHUs, pacnpeaeneHus, avameTpa sveek hochuaHbIX CETOK, NNoLLaAb BKIIOYEHUN;

- OLleHKa BKIIOYEHUN LeMeHTuTa.

8 KoHTponb xumunyeckoro cocraBa

OnpegeneHvne cogepXaHUsi XUMUYECKUX BMEMEHTOB (XMMWYECKUA aHanu3) cBapHbIX COeAVHEHUN
NpPoOBOAAT B COOTBETCTBUM € 0BLWMMHK TpeboBaHMaMM K MeTogaM aHanuaa no FOCT 22536.0 u FTOCT 28473,
MeTogamu poTOIMEKTPUYECKOro CriekTpaibHOro aHannsa B cooTBeTcTBUMN ¢ TpeboaHusamm FTOCT 18895,
peHTreHodNIoopecLEHTHOrO aHanmsa B cooTBeTcTBUM ¢ TpeGoanuamn FOCT 28033, a Takke no Tpebosa-
HWAM CTaHgapToB, NpuBedeHHbIX B Tabnuue 1. OT6op npob Ans onpeaeneHus coaepXaHna XMMUYeCcKuxX
31EMEHTOB NPOBOAAT B COOTBETCTBUM ¢ TpeboBaHusaMu FTOCT 7565 u TpebosarHusamu FOCT 7122.

Tab6nwuuya 1 — MeTtoabl onpedeneHns XMMUYecKoro cocTasa

Xumudeckuii coctas (B NpPOLEHTax) HopmaTnBeHbIN QOKYMEHT
Yrnepog FOCT 12344, TOCT 22536.1
Cepa FOCT 12345, TOCT 22536.2
KpemHui OCT 12346, TOCT 22536.4
docdop FOCT 12347, FOCT 22536.3
Mapraney, OCT 12348, TOCT 22536.5
Bonbdpam FOCT 12349
Xpom FOCT 12350
Banagwn OCT 12351
Huvkenb FOCT 12352
Megpb FOCT 12355
TuTan FOCT 12356
Asor FOCT 12359
Huobuii FOCT 12361
MonunbaeH FOCT 12354
Mbiwbsk FOCT 12358
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9 OcdhopmneHune pesynbtaToB

9.1 Mpu BCcex BUAAX MEXAHNYECKMNX UCTIBITAHWUI CBONCTB CBapHbIX COEAUHEHWNIA KOHCTPYKUWIA U AeTanek
AomkeH 6bITb cocTaBneH NPOTOKOM, COAEPKALLNIA:

- CBeJeHMs O KOHCTPYKUMM (AeTanu), BpeMeHU U3roToBMNeHUs U3aenus, npeanpuaTun-naroToBuTere;
TOMLLMHE U MapKe OCHOBHOMO MeTarssa; MexaHn4eckux CBOMCTBaxX OCHOBHOro MeTanna (cnnaea) usgenus;

- cBeaeHus o Tune obpasua, MecTe ero oTbopa, MapKUpPOBKE;

- cBeaeHus o6 ob6beme 1 pasmepax CBapHOro LWBa W/WM HanMaBfeHHOro MeTanna, KonMyecTse W
cpoKax npoBeAeHNsA CBapOYHbIX paboT, cnocobe CBapKM UM HaMMaBKM, PEXUMaX U TEXHONOrMYECKUX Npruemax
BbINOMHEHWsA CBapOYHbIX paboT, TUNe coeauHEHUs (ANs CBapHbIX LUBOR), Buae TepMuYyeckoi 06paboTku (ecnm
OHa NpPoBOoAMNach), UCMONb3YeMbIX CBapOYHbIX MaTepuanax;

- BUAbI UCNbITAHMIA, NOPSAAOK UX NPOBeAeHUs (AOMOMNMHUTENbHO, B 3aBUCUMOCTM OT BAA UCMbLITAHWUNA,
cneayeT yKasblBaTb TeMnepaTypy UCNbITaHWsl, MakcUMarbHYH SHEPTUIO KOMpa, CXeMY PacnonoXeHUs Touek
3amepa TBepAOCTN M Ap.);

- pesynbTaTbl UCMbITAHWIA Ha onpeaeneHne MexaHNYeckUx CBOICTB € yKasaHWeM MecTa paspyLueHust
(no meTanny waa, No MeTasnny 30Hbl TePMUYECKOTO BIINSHUS, O OCHOBHOMY MeTasny);

- cBeAeHus o Hanuuun gedpeKToB B n3nome obpasua;

- NMpUMeHsieMble HOPMaTMBHbIE N TEXHUYECKNE OKYMEHTbI.

9.2 PesynbTaTbl UCMbITAHWUIA criegytoT oopMNsATL B cooTBeTCcTBUMN ¢ TpebosaHnamu MOCT 3.1109,
roCT8.417.

10 Tpe6oBaHusa 6e3onacHocTH

10.1 O6wue TpeboBaHUA

10.1.1 MpoBedeHWe UHCTPYKTaXa Mo TexHuke 6e3onacHOCTN Ha NpeanpuUsTUA AOMKHO COOTBETCTBO-
BaTb TpeboBaHnam FOCT 12.0.004.

10.1.2 Paboyee MecTo [AOMKHO coOTBeTCTBOBaTb TpeboBaHWsAM ©Ge3onacHOCTM B COOTBETCTBUM C
TpeboBaHnsMu FOCT 12.2.061.

10.1.3 PaboTa Ha HencnpaBHOM nabopaTopHoM 060pyaoBaHUA 3anpeLuaeTcs.

10.2 TpebGoBaHuA k 060pyAOBaHUIO U MaTepUuanam

10.2.1 BesonacHocTb paboTbl 060pyAOBaHUA AOMKHA 06ecneuMBaTbCs COOTBETCTBUEM €ro KOHCTPYK-
unmn TpeboaHusam FOCT P M3K 60204-1, TOCT 12.2.003, FOCT 12.2.007.0. 3aszemneHue nabopaTopHoro
3neKkTpoobopyaA0BaHNA AOIMKHO NPOBOAUTLCA B COOTBETCTBUM € TpeboaHuamn FTOCT 12.1.030.

10.2.2 Tpn UCNoOnNb30BaHUM B Ka4YecTBe PeaKkTUBOB ONACHbIX (€4KUX, TOKCUYHLIX) BEWeCTB cneayeT
pykoBoAcTBoBaTbCcs TpeboBaHMAMK 6e30nacHOCTU, U3MOXKEHHBIMW B HOPMATUBHBLIX AOKYMEHTax Ha 3Tu
BelwecTBa U TpeboBaHnamn FOCT 12.1.005 nFOCT 12.1.007.

10.2.3 MpuMeHeHWe nepcoHanbHbIX 31eKTPOHHO-BLIMUCANTENBHBLIX MaLINH AOMKHO OTBeYaTb Tpebo-
BaHWUsIM CaHUTapHbIX NpaBus n HopM [2].

10.3 XapaKkTepuCTUKM onacHbIX U BpeAHbIX hakTopos

10.3.1 lNpu npoeaeHnM paboT npegycMaTpmBaloT Mephbl 3alimThl paboTatoLWwmx 1 OKpyXatoLen cpeabl
OT BO3AEWCTBUS OMAacHbIX U BpeaHbIX MPOU3BOACTBEHHLIX (haKTOPOB B COOTBETCTBUM C TpeboBaHUAMM
rOCT 12.0.003.

10.3.2 KoHueHTpauuu BellecTB, obrnagarowux BpeaHLIMU CBONCTBaMU, U YPOBHU ONACHBIX U BPeAHBIX
NPOU3BOACTBEHHBIX (haKTOPOB Ha paboumx MecTax He A0MKHBI NPEBLIWATL NPpeAenbHO A0NYCTUMBIX 3HAYEHWUIA
B COOTBETCTBUM C [UrneHu4eckumu HopmaTtnsamu [3—9).

10.4 Tpe6oBaHUA K NPUMEHEHUIO CPEACTB UHAUBUAYANIbHOW 3alUUTLI

Mpu paboTe ¢ peakTMBaMn HEOBXOAUMO NPUMEHATL MHANBUAYaIbHbIE CPEeACTBa 3alMThl (pecnupaTo-
pbl, pE3NHOBbLIE NEpYaTKU, 3alUMTHBIE 04KM, cneuoaexaa), a Takke cobnogats Nnpasunia fIMYHON FTMrneHbl.

10.5 TpebGoBaHuA K COONIOAECHUIO CAHUTAPHO-TUTUeHUYEeCKUX NpaBun

10.5.1 TNpoun3BoacTBeHHbIe U NabopaTopHble NOMeLUEeHNA AOMKHBI YA0BNeTBOPATH [4].

10.5.2 EcTecTBEHHOE MUCKYCCTBEHHOE OCBELLeHWE B NOMeLLEHUSIX AOMKHO OTBeYaTh TpebosaHusaMm[5].

10.5.3 BeHTUnauusa JorkHa yaoBneTBOpATb TpebGoBaHWAM, NpeAbABNsSeMbIM K NPOU3BOACTBEHHBIM
nomeweHusMm [6]. MpounseoacTBeHHbIE U MabopaTopHble NOMELLEHUS1, B KOTOPbIX NpoBoauTcs paboTa ¢ xumm-
YeCcKUMU peakTUBaMu, A0IKHbI ObITb OCHALLEHbI NPUTOYHO-BLITAXHOW BeHTUnsiunen cornacHo FOCT 12.4.021,
ofecneuvBatoLLeil cocTosIHWE BO3Ayxa paboyelt 30Hbl B cooTBETCTBUM € TpebosaHuaMu MOCT 12.1.005.
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10.6 Tpe6oBaHUA Kk NpoTUBONOXapHOW Ge3onacHOCTU

Mpon3BoACTBEHHbIE MOMELLEHNS AOMKHbI YAOBNETBOPATL TpeboBaHMsaM noxapHoi GesonacHocTu
30aHWIN N COOPYXKEHWI COrNacHO CTPOUTESIbHLIM HOpMaM U NpaBuiam [7] 1 4omkHbI 6bITb OCHaLLeHbl cpeacTBa-
MU NOXapoTyLLEHWUsi COrNacHo Hopmam noxapHoi 6e3onacHocTy [8].

10.7 Tpe6oBaHUA kK nepcoHany

10.7.1 TpounsBoACTBEHHas MM UcMbITaTenbHas nabopatopust AoMmkHa pacnonaratb AOCTaTOYHbIM
YMCIIOM CMeLunanncToB, UMerLMX CoOoTBeTCTBYyWee obpasoBaHue n kBanudukauno, 1 obecnedymsaTsb,
NoCTOosIHHOE 0BYyYeHMe 1 NoBLILLEeHKE KBanuuKaLum nepcoHana.

10.7.2 Kaxagpiin cneumanncTt JOMmMKeH MMeTb AOIIKHOCTHYIO MHCTPYKLMIO, YCTaHaBmBaroLwyo pyHKLMK,
06513aHHOCTM, NpaBa 1 OTBETCTBEHHOCTb, KBanUdukaLoHHbIe TpeboBaHWs kK 06pasoBaHuio.

10.8 Tpe6GoBaHUA K NPUMEHEHUIO 3HAKOB 6€30MacHOCTU U CUTHaNbHbIX LLBETOB

10.8.1 Mepemelyalolumecs y3nbl U orpaxaeHWUsl TexHoMorndyeckoro obopyaoBaHUs AOMKHbI ObITb
BblKpalleHbl B curHanbHble ugetano FOCT P 12.4.026.

10.8.2 Bo3ane knemmbl 3alWjUTHOrO 3a3eMrneHust 4OKeH ObiTb HaHeceH creuuvanbHblA 3HaK B COOT-
BeTCcTBUM ¢ TpeboBaHuamn FOCT 21130.

10.8.3 Ha kopnycax anektpoobopyaosaHusi, wkadax ¢ cunosbiM obopyaosaHMeMm, ABepLax CUNoBbIX
LLMTKOB 40SKeH BbITb NpeaynpeanTenbHbIi 3Hak W 08 B cootBeTCcTBUM € TpeboBaruamn FTOCT P 12.4.026.

10.8.4 B mecrTax, rae Heob6xoaMmo npegynpexaeHune o BO3MOXHOM 0NacHOCTK, a nepedada nHdgopma-
L1 C MOMOLLbHO CUrHaMbHbIX LIBETOB UMW CUMBOMA 3aTpyaHeHa, HeobXoaMmMo npuMeHeHne 3Haka W 09 B cooT-
BeTCcTBUM € TpebosaHuamn FOCT P 12.4.026 ¢ nosicHsioLLen Hagnuchbto.

10.8.5 [Ons ykasaHUs MecToHaxoXAeHWs1 orHeTywmnTenen cnegyeT UCNONb30BaTh cneunanbHbli 3HakK
F 04 B cootBeTCcTBUM C TpeGoBaHuamn TOCT P 12.4.026.
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MpunoxeHne A
(o6s3aTensHoe)

Cxembl n3mMepeHusa TBepaoCTU CBapHbIX coeguHeHUN
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MpwnmeyaHune— JiuHum namepenun TBEPAOCTU BO BCEX CNy4asnx, kpome nosuumm VI, npoxoaat uepes Bce
y4aCTKM CBAPHOIO COeANHEHNS.

C—or2 ao 4 MM; NS YyrnoBbIX WBOB, UMEKLLINX BOFHyT}’IO wnun BbII'IyKﬂyIO I'IOBerHOCTb, BEJTUYUHY C OTCUUTBLIBAIOT OT MecTa
MaKCUMarnbHOU BOI’HYTOCTI/I WJU BbINYKNOCTH;

Cqy—ot1080 15 Mm;

a — TONWWHA OCHOBHOIO MeTarnna, Mm;

H — TonwwuHa yrnoBoro Wwea, Mum;

¢ — NOAroTOBUTENbHbIW Y4ACTOK TOMLLUHOW HE MEHEe NATU CrOEB;

g4 — YMacToK U3MepeHus TBepAoCTY TONLIMHON HE MEHEee LLeCTU CNOeB.

PucyHok A1
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CBapHOW OB CsapHoli LwoBs
/_/-L
)
30Ha 3oHa

TEPMUYECKOTO ) — e " TePMUHECKOTO

BNUSHNSA BNUSIHWUSA

OcrosHoll _—— OCHOBHOM

meTann —""_  MeTann
Cxembl 3amepoB TBepaocTu: | — ocHoBHas, || — gononHuTensHas
PucyHok A.2

YyacTtku 3amepoB TBepaocTu (06o3HaqeHbl uudpamm)

PucyHok A.3
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MpunoxeHvne b
(pekomeHayemoe)

Buabl AedeKTOB B CBapHbIX COeAUHEHUAX

I, M

a) HannbiBb!

/
W/m

6) Moppessl

ABS AS 78S

B) Henpoeapsbl

PucyHok B.1
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MpunoxeHne B
(pexomeHpyemoe)

Tunusauma NepBUYHbIX MaKpPOCTPYKTYpP CBapHbIX LUBOB

L7,
Tun I
Tun IT
N
Twn III
L \
Tun IV
Tvn 'V
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Bubnuorpadun

deaepanbHbli 3akoH Poccuiickoln ®eaepaumnm ot 28 gekabpsi 2013 . Ne 412-d3 «O6 akkpeaMTauum B HaLMOHanNb-

HOWM CMCTEME aKkKpeauTaumm»
CanlluH 2.2.2/2.4.1340—03

MH2.2.5.1313—03

CH245—71

CHwl1 23-05—95

CHwnl12.04.05—91

CHwl1 21-01—97

HIMB 155—2002

urneHndeckne TpeBoBaHWsi K MNepCOHaNbHbIM  SNEKTPOHHO-BBIYUCIINTENBHLIM
MallmMHam U opraHvaauum pabot. YTBepxaeHbl MNaBHbIM rOCyAapCTBEHHbIM CaHu-
TapHbIiM Bpavom Poccuiickon ®epgepaumm .. OHuweHko 30 man 2003 r.
MpepenbHo gonycTuMble koHueHTpauum (MOK) BpegHbix BeWeCTB B BO3ayxe pabo-
Yell 30Hbl. YTBEpXAeHbl [MaBHbIM roCYyAapCTBEHHbIM CaHUTapHbIM Bpadom Poc-
cuiickon ®egepaumm I'.I.OHuweHko 27 anpens 2003 r.

CaHvTapHble HOPMbI NPOEKTUPOBAHMA MPOMBILWIIEHHBIX NPeanpusaTui. YTeepxae-
Hbl FocyaapcTBeHHbIM kommuTeToM Coeeta MuHnctpos CCCP no genam cTpouTerns-
cTBa, 5 HosAOps1 1971 T.

CTtpouTenbHble HOPMbI M Npaewna. ECTecTBEHHOE M UCKYCCTBEHHOE OCBELLEeHNME.
MpuHATEI M BBEAEHBI B AeNCTBUE NOCTaHOBNEHNeM MuHCTposi Poccum oT 2 aBrycta
1995 r. Ne 18—78 B ka4eCTBE CTPOUTENbHBIX HOPM U NpaBun Poccuinckon depepa-
uumn B3ameH CHul 11-4—79

CtpovTenbHble HOpMbI M Npaewna. OTonneHne, BEHTUNALUNS, KOHOULMOHWPOBaHWE.
YTBepxkaeHsl nocTaHoBneHvem ocygapcteeHHoro kommteta CCCP no ctponTtens-
CTBY M MHBECTMUMAM OT 28 Hos16psi 1991 r. CHuMM 2.04.05—91* sBnsieTcs nepenspa-
Huem CHwulT 2.04.05—91 ¢ nameHeHnem Ne 1, yTBepKOEHHBIM MOCTAHOBNEHWEM
locctposi Pocenmn ot 21 sHBapsa 1994 r. Ne 18-3, n nameneHnem Ne 2, yTBepxaeH-
HbIM NocTaHOBNeHuem Focetpos Poceun ot 15 mast 1997 r. Ne 18-11
CTpouTtenbHble HOPMbI M Npaeuna. MoxapHasi 6e30nacHoOCTb 3gaHUIt U COOpYKe-
HWiA. TlpuHsATHI M BBeAeHbl B AeiicTBue ¢ 1 sHBaps 1998 r. noctaHoBNeHUEM
MuHcTpos Pocenm ot 13.02.97 1. Ne 18-7

Hopmbl noxapHow 6esonacHocT. TexHuka noxapHas. OrHetywutenu. Mopagok
YCTAHOBKM OTHETYLUMTENen Ha NPoM3BOACTBO U NPOBEAEHUE CepTUPUKALMOHHBIX
ucnbiTaHui. YTBepxaeHol npukasom YITIC MBI Poccuun ot 28 agekabpsa 2001 r.
Ne 88

Mpukas MunncTepcTBa Tpyaa v coumansHon 3awmTel Poceuiickon ®eaepaummn o1 09.12.2014 1. Ne 9971 «O6 yTBep-
XOEHUM TUNOBbLIX HOPM BecnnaTHOM BbiJAYM CNeunanbHON ofaeXabl, crneumansHon obyBu n apymx cpeacTs nHau-
BUAYanbHOW 3aLLMTbl paboTHMKaM CKBO3HbIX NPpod)eCcCuii M AOMKHOCTEN BCEX BUAOB SKOHOMUYECKOMW AeATENbHOCTH,
3aHATHIM Ha paboTax ¢ BpeAHbIMY U (MNK) ONacHLIMU YCIIOBUSIMW TPYAA, a Takke Ha paboTax, BbINMOMHSEMbIX B 0CO-
OblX TeMnepaTypHbIX YCNOBUSAX UMW CBA3AHHBIX C 3arpsi3HEHUEM»
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