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HALMOHANbHbBIN CTAHOAPT POCCUNCKOW ®EAEPALIAN

COEANHEHWNA CBAPHbBIE

MeToabl onpeaeneHns MexaHM4ecknux CBOICTB,
MaKpOCTPYKTYPbl U MUKPOCTPYKTYPbI

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

[ata BBegeHnss —m 2017—06—01

1 O6nacTb NpUMEHEHUA

HacTosiwmii ctaHgapT pacnpocTpaHseTcss Ha KOHCTPYKUMK, Y3/bl U AeTasv, UMelole CBapHble coeau-
HEeHWsi, MoMy4YeHHbIE C MPUMEHEHUEM CBAPOYHO-HAM/IABOYHbIX U POJCTBEHHbLIX TEXHOMOMMIA, a Takke Ha npu-
caflouHble M BCroMoraTesibHble MaTtepuasnbl, WUCMOofib3yeMble TMpyU  peanusauun  AaHHbIX TeXHONOMUiA, W
yCTaHaB/MMBAET METOAbl UCMbITAHUS UX MEXaHUYECKUX CBOCTB 1 ONpeaesieHnst Makpo- U MUKPOCTPYKTYPbI.

MeToAbl NPUMEHAT Npu pa3paboTKke TEXHOMOIUA WM3rOTOBMEHWS U PEMOHTA KOHCTPYKUMIA u aeTanei,
KOHTPO/IS MX KayecTBa NyTeM NPOBEAEHNS TEXHUUECKUX IKCMEPTM3 (MeTaniorpacpuyecknx nccneaoBaxuii).

2 HopmaTuBHbIE CCbI/IKU

B HacTosLeM cTaHAapTe UCMNob30BaHbl HOPMATMBHbIE CCbISIKU Ha CrieaytoLime CTaHaapThbl:

FOCT 3.1109—82 EpguHass cuctema TexXHO/I0TMYECKOn [OoKyMeHTaumu. TepMuHbl M OnpeaesieHus
OCHOBHbIX MOHATUI

FOCT 8.417—2002 TlocygapcTBeHHas cucTemMa O00ecneyeHuss eauHCTBa U3MepeHuii.  EamHuubl
BEJ/IMYMH

FOCT 12.0.003—74 Cwuctema cTaHgaptoB 6e3onacHocTM Tpyga. OnacHble W BpefHble NPOW3BOA-
CTBEHHbIe (hakTopbl. Knaccudpmkaumns

FOCT 12.0.004—90 Cuctema cTaHgapToB 6e3onacHocTM Tpyga. OpraHmsauusi obydveHus 6esonac-
HOCTM TpyAa. O6Lme NonoXeHus

MOCT 12.1.004—91 Cwuctema cTaHgapToB 6es3onacHocTu Tpyga. MoxapHas 6e3onacHocTb. O6wwme
TpeboBaHus

FOCT 12.1.005—88 Cucrtema cTaHgaptoB 6e3onacHocTn Tpyga. O6uwme caHuTapHO-TMrMeHn4eckme
TpeboBaHWs K BO3AYXYy paboyeid 30HbI

FOCT 12.1.007—76 BpegHble BellecTBa. Knaccudvkaums u obuine TpebosaHns 6e30nacHOCTU

FOCT 12.1.030—81 Cuctema cTaHgapToB 6e3omacHOCTM Tpyda. dNeKkTpobe30onacHoCTb. 3awmtHoe
3asem/ieHne, 3aHyneHne

FOCT 12.1.019—79 Cwuctema cTaHgapToB 6e3onacHocTn Tpyda. JnektpobesonacHoctb. O6uwme
TpeboBaHWs 1 HOMeEHKNATypa BUAO0B 3aluThbl

FOCT 12.2.003—91 Cwuctema cTaHfaptoB 6e3onacHocTM Tpyga. Ob6opypoBaHvMe NPOU3BOLCTBEHHOE.
O6wwme TpeboBaHNs 6e30nacHOCTU

FOCT 12.2.007.0—75(2003) Cuctema ctaHfapToB 6e3onacHocTM Tpyda. M3genua anekTpoTexHudyec-
kve. O6Lme TpeboBaHMsA 6e30MacHOCTH

FOCT 12.2.009—99 CrtaHkun meTannoobpabatbiBatowme. Obume TpeboBaHNs 6e3onacHoOCTH

FOCT 12.2.061—81 Cuctema cTaHgapToB 6Ge3onacHocTn Tpyga. O6opyaoBaHue MpPOU3BOACTBEHHOE.
O6uwme TpeboBaHNst 6e30MacHOCTM K pabounm mMectam

3gaHne odmymansHoe
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MOCT 12.2.107—85 Cuctema ctaHgaptoB 6e3onacHocTy Tpyga. Lym. CtaHku meTannopexyLiue.
JonycTumble WyMOBble XapakTepucTukn

FOCT 12.3.003—86 Cuctema ctaHfapToB 6e3onacHocTu Tpyga. PaboTtel anekTpocBapoyHble. Obwme
TpeboBaHusa 6e3onacHOCTU

FOCT 25.506—85 PacueTbl 1 UCMbITAHUS Ha NPOYHOCTb. MeTObl MEXaHUYECKUX UCTIbITaHWUI MeTas-
nos. OnpefeneHne xapakTepucTuK TPELLMHOCTONKOCTM (BA3KOCTM paspyLUeHns) Npu CTaTuyeckom Harpy-
XEeHUK

FOCT 25.507—85 PacueTbl U UCMbITAHUS Ha NPOYHOCTb B MALLIMHOCTPOEHUW. MeToAbl UCTIbITaHWIA Ha
YCTa/1I0CTb NP 3KCMyaTauNoHHbIX peXnmax HarpyxeHuns. O6Lime TpeboBaHus

FOCT 162—90 LWTaHreHrny6uHomepbl. TeXHUYEeCcKe yCnoBms

FOCT 166—89 LUTaHreHunpkyan. TexHnyeckme ycrioBusa

FOCT 427—75 JINHENKN N3MepUTE/IbHblE METaUIINYECKME. TEXHUYECKME YCNOBUS

FOCT 1435—90 MpyTKK, NOSIOCHI 1 MOTKN N3 MHCTPYMEHTasIbHOI HenernposaHHol ctanu. Obuine
TEXHUYEeCcKMe yCcrioBuA

FOCT 1497—84(NCO 6892—84) MeTansbl. MeToAbl UCMbITAHUI HA pacTsXeHNe

FOCT 1763—68 MeToabl onpeaeneHns 06e3yrepoXeHHoro cos

FOCT 1778—70 Cranb. MeTannorpadguueckme MeTofbl ONpeae/ieHns HeMeTa/lIMYECKNX BKIKUEH

FOCT 2601—84 Csapka MeTas1/10B. TepPMUHbI U onpeAeneHnst OCHOBHbIX NOHATUIA

FOCT 2789—73 LlUepoxoBarocTb NoBepxXHOCTU. MNMapamMeTpbl N XapakTepUCTUKN

FOCT 2999—59 MeTtannsl. MeToabl UCNbITaHWiA. VI3MepeHue TBEpPA0CTU a/IMa3HoW NMpamMmuaoi
(no Bukepcy)

FOCT 3443—77 OtnuskM M3 YyryHa C pasnyuHoii hopmoii rpaduta. MeTogbl onpeaeneHns cTpyKTypbl

roct 5272—68 Koppo3ns meTasiyioB. TEPMUHbI

roct 5639—82 Cranu un cnnasbl. MeTobl BbISB/IEHWUSA U ONpefesieHNs Be/INYMHbl 3epHa

roct 5640—68 Cranb. MeTannorpaduyeckuii MeTo OLEHKN MUKPOCTPYKTYPbI JINCTOB U SIEHTbI

roct 6507—90 MukpomeTpbl. TEXHUYECKNE YCNOBUA

roct 7268—82 Cranb. MeTog onpefeneHuns CKIOHHOCTU K MeXaHMYeCKOMY CTapeHUIO NO UCTbITaHUI0
Ha yaapHbIii N3rno

FOCT 7564—97 MNpokaT. O6wue npaBnna otéopa nNpob, 3aroToBOK 1 06pa3LOB A/ MEXAHUYECKMX W
TEXHO/1I0rMYeCcKnxX UCnbITaHWi

FOCT 8233—56 Cranb. ITa/IOHbl MUKPOCTPYKTYPbI

FOCT 9012—59  MeTannbl. MeToAbl UCMbITaHWIA. VI3MepeHue TBepAocTn no BpuHensto

FOCT 5962—67 CnuvpT 3TWU/OBbIA PEKTU(MKOBAHHbIA. TEXHNUYECKME YCI0BUS

FOCT 6996—66 CBapHble coeanHeHns. MeToabl onpeaeneHns MexaHMyecknx CBONCTB

FOCT 9013—59  MeTannbl. MeToapl UcnbiTaHwWii. I3mepeHne TBepaocTy no Pokeenny

FOCT 9206—80 [lopollku asiMasHble. TexXHUYeckue ycnosus

FOCT 9450—60 MeTannbl. MeToapbl UCNbITaHWA HA MUKPOTBEPAOCTL BAAB/IMBAHNEM a/IMA3HO
nupamunasbl

FOCT 9454—78 MeTannbl. MeTog, UCMbiTaHMSA Ha yAapHblii M3rMG MpU MOHWKEHHOW, KOMHATHOW 1
NOBbILLEHHOR TemnepaTypax

FOCT 9651—84 (MCO 783—89) MeTasi/ibl. MeToAbl UCNbITaHWI HA pacTsKeHVe NPW NOBbILLIEHHbIX
Temneparypax

FOCT 10054—75 Lkypka wnndgoBanbHas 6yMaxHasi BO4OCTOVKas

roct 10243—75 Craslb. MeTof UCMbITAHWA U OLEHKN MakpOCTPYKTYpbI
roct 11358—89 ToNLWMHOMEpPbI U CTEHKOMEPbI MHANKATOPHbIE C UeHoi genexuns 0,01 1 0,1 mMm.
TexHnyeckue ycriosus

FOCT 11701—84 MeTannbl. MeTofpl UCMbITAHUIA HA PACTSXKEHWE TOHKUX JIMCTOB W NEHT

roct 11878—66 Crtanb aycTeHuTHas. MeTog onpegeneHns cogepxaHus anbga-gasbl

roct  12026—76 bymara (punbTpoBasibHas nabopatopHas. TexXHU4eckme ycnoBus

roct 12344—2003 Ctasiv nernpoBaHHbIE U BbICOKOIErnpoBaHHblie. MeToabl onpefeneHus yriepoga

roct 12345—2001 Crasin nernpoBaHHbIe 1 BbICOKONIerMpoBaHHble. MeToabl onpefeneHus cepol

roctT 12346—78 CraUim /ierMpoBaHHbIe U BbICOKOIErMpoBaHHble. MeTobl ornpefesieHns KpeMHUs

roct 12347—77 Crtanvm nermpoBaHHble 1 BbICOKOMErNMpoBaHHble. MeToabl onpeaeneHuns occopa

roct 12348—78 Crtanu fierMpoBaHHble 1 BbICOKO/IErMpoBaHHbIe. MeToAbl onpeAenieHns MmapraHua

roct 12349—83 Crtasm flerMpoBaHHbIe 1 BbICOKONErMpoBaHHbIe. MeToabl onpeaeneHus Bonbhpama

roct 12350—78 Crtanu fierMpoBaHHble N BbICOKOMErMpoBaHHbIe. MeToabl onpeaeneHns Xxpoma

roct 12351—2003 Ctasi1 nernpoBaHHbIe U BbICOKOIerMnpoBaHHblie. MeToabl onpefeneHnsa saHaans

roct 12352—81 Cranu nerMpoBaHHbIE U BbICOKO/IETMPOBaHHbIe. MeToAbl onpeaeneHns HUKens
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FOCT 12354—81 Ctanu nerMpoBaHHble N BbICOKO/IErMPOBaHHble. MeTogbl onpedeneHuss MonnéaeHa

FOCT 12355—78 Ctayin nermpoBaHHbIE U BbICOKOMIErMpoBaHHble. MeToabl onpeaeneHus meam

FOCT 12356—81 Crtasiv neruposaHHble W BbICOKO/SIErMpoBaHHble. MeToAbl onpefeneHns TuTaHa

FOCT 12358—2002 CranunernpoBaHHble 1 BbiICOKONEernposaHHbsle. MeToabl onpeaeneHns Mblllbsaka

FOCT 12359—99 Cranu yrnepoaucTtble, fierMpoBaHHble U BbICOKONErmposaHHble. MeToabl onpege-
NeHus a3oTta

FOCT 12361—2002 CTanu nermpoBaHHbIe U BbICOKOIErMpPOBaHHble. MeToapbl onpeaeneHms H1obums

FOCT 14782—86 KoHTpO/b HepaspyLawLmin. CoeanHeHns cBapHble. MeToabl ybTPa3ByKOBble

FOCT 15150—90 MawwuunHbl, Nprnbopbl 1 ApyrMe TeXHU4eckue nsgenns. VIcnonHeHus ois pasinyHblxX
KMMaTu4Yeckmx paioHoB. KaTteropumu, ycnoBusl akcnayatalmmn, XpaHeHus 1 TpaHCNopTUPOBaHUS B 4acTu
BO34ENCTBNSA KIMMaTUYECKMX (DaKTOPOB BHELLHEN cpefbl

FOCT 18353—79 KoHTponb Hepaspywatowuii. Knaccudukauns BugoB M MeToaoB

FOCT 18895—97 Cranib. MeToZ (hOTO3/IEKTPUYECKOrO CMNEKTPasibHOr0 aHamsa

FOCT 19200—80 OT/MBKM M34YyryHa W cTann. TepMuHbl U onpegeneHus nedekros

FOCT 20831—75 CwucTtema TeXHMYECKOro 06CTyXMBaHNS U pEMOHTA TEXHMKN. MopsAaoK NpoBeeHns
paboT Mo OLEHKe KayecTBa OTPEMOHTUPOBAHHLIX U34euii

FOCT 21073.1—75 MeTasinbl UBeTHble. OnpefesieHVe BeJIMYUHbI 3epHa MeTOA0M CpaBHEHMS CO
LLIKa/10/i MUKPOCTPYKTYP

FOCT 21105—87 KOHTpOsb Hepa3pyLUaoLWwmnii. MarHUTONOPOLLUKOBLIA METoA,

FOCT 21130—75 WN3pgenunsa anekTpoTexHuyeckue. 3aXuMmbl 3a3emMadiolme U 3Hakum 3a3em/IeHus.
KoHCTpyKUMs 1 pasmepsl

FOCT 22536.0—87 Ctanb yraepogucrtas u UyryH HesnermpoBaHHbiii. O6Wpme TpeboBaHMs K MeTogam
aHanusa

FOCT 22536.1—88  Crtasib yrnepoguctas n YyryH HenernpoBaHHblil. MeToAbl onpeaeneHns obwero
yrnepoga v rpacmrta

FOCT 22536.2— 87 Crtasb yrnepogmncTasi u YyryH HeslermpoBaHHbIii. MeToabl onpeaeneHns cepbl

FOCT 22536.3— 88 Crtasib yrnepogucras u YyryH HenernpoBaHHbll. MeToabl onpegeneHusa docdopa

FOCT 22536.4— 88 Crtanb yrnepoavcTas v 4yryH HenermpoBaHHblil. MeToAbl onpegeneHns KpeMHus

FOCT 22536.5— 87 Crtanb yrnepoauctas U dyryH HenerMpoBaHHbIi. MeTogbl onpeaeneHns Mapradua

FOCT 22838—77 Cnnasbl XaponpoyHble. MeToabl KOHTPONA N OLLEHKN MaKpOCTPYKTYPbI

FOCT 25706—83 Jlynbl. Tumnbl, OCHOBHble NapameTpbl. Ob6LMe TexHuyeckne TpebosBaHWs

FOCT 28473—90 UYyryH, cTasb, dheppocniaBbl, XPOM, MapraHel, MeTasiinyeckme. O6me TpeboBaHus
K MeTodam aHasim3a

FOCT P 8.568—97 TlocygapcTBeHHass cucTema ob6ecneyeHuss eguHCTBa W3MepeHuin. ATTecTaums
ucnblTateNbHOro 06opyaoBaHnsA. OCHOBHbIE NOIOXEHUA

FOCT P UCO 857-1—2009 Csapka W poACTBEHHble npoueccol. [poueccsbl cBapku MeTassioB. Tepmu-
Hbl U onpeaeneHus

FTOCT P NCO 6520-1—2012 Ceapka W pOACTBEHHble npouecchl. Knaccudmkaumss aedektoB reo-
MEeTPWN 1 CM/IOLIHOCTY B MEeTa/INIMYECKMX Marepuanax. Yacts 1

FOCT P 52727—2007 TexHnyeckas puarHoctTMka. AKyCTMKO-SMUCCMOHHAsA pguarHoctuka. Obwme
TpeboBaHus

FOCT P 53192—2014 CoefnHeHNsA cBapHble B CTasIbHbIX KOHCTPYKUMAX >Xene3HOAO0POXHOro nopg-
BWXXHOro cocTtaBa. TpeboBaHus K NPOEKTUPOBAHWIO, BbIMOSTHEHMIO 1 KOHTPO/IHO KadecTBa

MpumeyaHne — Tpu NOMb30BaHMM HACTOSLWMM CTaHAAPTOM Lienecoobpa3Ho MpPOBEPUTL AeiCTBUE  CCbIIoY-
HbIX CTaHZAPTOB B WH(OPMALMOHHOW cUCTeMe OO6LEro Mnofb30BaHUs — Ha OouuMasbHOM caiite  defepasibHoro
areHTCTBa MO TEXHWYECKOMY PEry/IMPoBaHWI0 U METPOIOrMM B CETU VIHTEpHeT WAW MO eXErogHoMy WH(OPMaLOHHOMY
yKasaTesnio «HauuoHanbHble CTaHAapTbl», KOTOPbI Ony6/MKOBaH MO COCTOSIHMIO HA 1 siHBaps TekyLlero rofa, U no Bbinyc-
KaM eXeMecsiuHOro MHPOPMaLMOHHOTO yKasaTens «HauuoHasbHble CTaHgapThbl» 3a Tekylmii rof. Eciv 3amMeHeH Ceblnou-
Hblii CTaHAAPT, Ha KOTOpbIi gaHa HeaaTMpoBaHHAs CCblka, TO PEKOMEHAYeTCs MCnosib3oBaTb AECTBYIOWYIO Bepcuio
3TOr0 CTaHAapTa C YYeTOM BCEX BHECEHHbIX M3MeHeHMii. EC/IM 3aMeHEH CCbINIOYHbIN CTaH4ApT, Ha KOTOPLIA JaHa AaTupo-
BaHHAs CCblIKa, TO PEKOMEHAYETCS UCMofb30BaTb BEPCUI0 3TOMO0 CTaHAapTa C yKasaHHbIM Bbille TOA0M YTBepX/AeHus
(NpuHATMA). Ecnu nocne YyTBePXAEHUS HACTOSLLEro CTaH4apTa B CCbIIOYHbIA CTaHAapT, HA KOTOPOM [aHa AaTMpoBaHHas
CCblKa, BHECEHO W3MEHEHWe, 3aTparvBatollee MOJSIOKEHWE, Ha KOPTOPOe [aHa CCbiKa, TO3TOMOMOXKEHNE PEKOMeHAyeTcs
npMMeHsaTb 6e3 yuyeTa AaHHOTO W3MEHEHMsl. EC/IM CCbINIOYHbIN CTaHAApT OTMEHeH 6e3 3aMeHbl, TO MOJIOKEeHWe, B KOTOPOM
[laHa CCbl/IKa Ha Hero, peKoMeHyeTCsi NPUMEHSITb B 4acTW, He 3aTparnBaloLLei 3Ty CChiIKy.
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3 TepMuUHbI U onpeaesnieHns

B HacTosLeM CTaHAapTe NPYMEHEHbI cleaytolye TEPMUHbLI C COOTBETCTBYHOLWMMI ONPEAENEHNSIMU:
3.1

cBapka: NonyyeHne HepasbeMHbIX COeAMHEHMNI NOCPeACTBOM YCTAHOBEHUS MEXaTOMHbIX CBA3Ei
MeXAy COeMHAEMbIMY MACTAMW NPU X HAarpeBaHuy 1 (Ux) NNacTUYeckom fechopMmMpoBaHum
[FTOCT 2601, ctaTtbs 1]

3.2

CBapHOIi LLOB: Y4acTOK CBAPHOIo coeivHeHNS, 06pa3oBaBLLNIICA B pe3y/ibTare Kpuctasmsaumm pac-
naBfIeHHOro MeTas1/ia v B pesysibTarte naacTuyeckon geopmanuy npy cBapke AaseHNeM U coveTa-
HUS1 KpUCTanIn3aumm 1 gecopmasmu.

[FTOCT 2601 .cTartbs 65]

3.3

cBapHoe coefyHeHne: HepasbemMHoe coeHeHNe, BbIMOSIHEHHOE CBaPKOWA.
[FTOCT 2601, ctatbs 57]

3.4

30Ha TEPMNYECKOIro B/INAHNA: YyacToK OCHOBHOroO MeTasl/ia, He I'IO,EI,BepFLIJVIVICﬂ pacnnaB/iIEHNIO,
CTPYyKTYpa n cBoiicTBa KOTOPOro M3SMEHW/INCb B pe3y/ibTaTe Harpesa npu ceapke nan HansjiaBKe.
[FOCT 2601, ctarbs 124]

3.5

30Ha cnfiaBneHUA Npu ceBapke: 30Ha YaCTUYHO CrnaBMBLUNXCS 3€pPEeH Ha rpaHnue OCHOBHOIo metasinia
N MeTaJsl/1a LWBa.
[FOCT 2601. cTarbs 124]

3.6

obpabaTbiBaeMasi NOBEPXHOCTb: MOBEPXHOCTL, NoANexallas BO3AeNCTBMIO B NpoLecce 06paboTKu.
[FTOCT 3.1109, ctaTtbs 5]

3.7

fedbekT: Kaxaoe oTaenbHOe HECOOTBETCTBME NPOAYKLMUM YCTAHOB/EHHBIM TPEHOBAHNAM
(FTOCT 15467, cTatbs 38]

3.8

npo6a: YacTb n3genus, npegHasHauyeHHasi As1si U3roToB/IeHMs 3aroTOBOK 06pas3L0B A1 UCMbITaHWIA.
[FTOCT 7564. ctatbs 3.2]

3.9

3aroToBka: YacTb Npobbl, 06paboTaHHast M HeobpaboTaHHaAs MeXaHWYeckn, MoABEPrHyTas, B Cy-
Yyae HeobXxoAMMOCTK, TEpMUYECKOl 06paboTke, NpeAHa3HayYeHHas ans U3roToBEHNss 06pa3LuoB A1 UCNbI-
TaHWiA.

(TOCT7564, ctatba 3.3]
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3.10

obpasubl ANA uchbiTaHWi: YacTb Npo6bl MAM 3aroTOBKW OMpefeneHHoro pasmepa, obpaboTaHHas
UM HeobpaboTaHHas MexaHU4Yeckn U JOBefdeHHas [0 COCTOSHUSA, HEOOXOAMMOro A1 KOHKPETHOrO WCMbl-
TaHus.

B HekoTOpbIX Crly4asx 06pa3LoM MOXeT 6bITb Npoba nn 3aroToBka.

[FTOCT 7564, ctaTtbs 3.4]

3.11

obpasel, Ana aHanusa: OnpejeneHHoe KOAMYecTBO MaTepuana, B3SATOro M3 obpasua unauM Heno-
CpPEeACTBEHHO M3 MPOAYKTa, COXpaHsioLlee CpeHNin XMMUYECKMA COCTaB NpPoaykKTa.
(FTOCT 7565, npunoxeHue 4, ctatbs 3.3]

3.12

MeXaHu4yeckne ucnbiTaHus: KcnbiTaHus Ha BO3A6ﬁCTBMe MeXaHN4YeCKnx C*)aKTOpOB.
(TOCT 16504, cTarbs 62]

3.13

06€3yrN1epoXeHHbI €noii: MOBEPXHOCTHBIN C/0OA CTaNn WM 4YyryHa, NOTEPSsIBLUMIA YacTUYHO WM BECb
yrnepog, BCneAcTBre B3aMOAENCTBUS C KOPPO3MOHHON cpefoii.
(FTOCT 5272. ctatbs 55]

3.14 makpocTpykTtypa: CTpoeHve matepuasnia (MeTanna), BUAMMOE HEBOOPYXEHHbIM [/1a30M WM Npu
He60/bLIOM yBeNuyeHum, oo 50%.

3.15 wmukpocTpyktypa: CTpoeHue wmaTepuana (MeTasiia W CM/iaBoOB), BbIABASEMOE C  MOMOLLbIO
MUKpockona (ONTUYeCKOro Nan 3N1eKTPOHHOTO0).

3.16 makpownnd: Obpasel, 4718 nccnefoBaHNsA MakpoCTPYKTYpbl.

3.17 wmukpownudy: Obpasel, MeTanna, MMEeKLUn WANGOoBaHHY0 MU NOMPOBAaHHYO NaaKyl NoBepx-
HOCTb; UCNOJIb3yeTCA A/19 UCCNef0BaHUA MUKPOCTPYKTYPbI.

3.18 TemnneT: OTWANGOBAHHbIA WU NPOTPAB/IEHHbIA MaKpoLAUG, W3rOTOB/IEHHBIA B MOMEPEYHOM WK
nNpoA0/IbHOM ceyeHnn obpasua.

3.19 dhaceTka: YUacTOK XpynKOro paspyLlUeHUSI CBApHOro COeAMHEHUs, ¢ 61ecTsawen KpucTanmyeckom
NOBEPXHOCTLIO.

3.20 cuctema aHanmsa u306paxeHuin: Cuctema oTAefNbHbIX NPUBOpPoB (MporpammHo-annapaTHbIi
KOMM/IEKC, BK/IOYAIOWMIA MUKPOCKOM, KOMMbIOTEP, CheumanbHoe nporpaMMHoe obecneyeHne, LUGPOBYHO
kamepy (thoToannmapar), MNO3BOMIAIOLWYH MPOM3BOAUTL CbEMKY MW300pPaXKEHWI CTPYKTYp), npeAHa3HayeHHas
ANs nosydveHusi, npeobpas3oBaHMsl, KOMMYECTBEHHON 06pPabOTKM  N300PaKEHUA  CTPYKTYP, XpaHeHus

noJsly4YeHHOoN nHdopmamn.

4 O6Lmre NonoXxeHus

4.1 MeToauka nabopaTtopHbIX ucnbitaHuii (TOCT 16504) npegHa3HayeHa ANs OnNpefesieHns MexaHu-
YeCKMX CBOWMCTB W CTPYKTYpPbl CBAPHbIX COEAVHEHUI (LUBA U 30HbI TEPMUYECKOTO BUSHUS).

4.2 VcnbiTaHWa CBapHbIX COEAVMHEHW NPOBOAATCA B OpraHvM3auusx, akkpeAWTOBaHHbIX B Mnopsgke,
yCTaHOB/IEHHOM HOPMAaTMBHbIMW M NpPaBoOBbIMY akTamu Poccuiickoli ®epepauuy [1]. a MMEHHO, B uUCMbITa-
TeNbHbIX LLEeHTpax, UMetoLmx cneayowiye Buabl LOKYMEHTOB (HE MeHee OfHOr0):

- cBuAeTenscTso PefepasibHOro areHTcTBa No TEXHNYECKOMY perysivposaHuio 1 MeTposioriu,

- aTTecTar akkpeauTauum B cucteme ceptugurkaumm oTpacnu.

4.3 Tlpu nabopaTopHbIX UCNbITAHWUAX NPOBOAAT P4, NCCNeaoBaHWA.

4.3.1 WccnepoBaHne MexaHU4YeCcKMX CBOMCTB

VicnbiTaHna Ha pacTsaXeHne npoBoaAaTt B cooTBeTcTBum ¢ TOCT 6996 1 TOCT 1497.

[Ona un3mepeHus TBepgoCTU NPUMEHSIOTCA TBepAOMepbl ANA nposegeHns 3amepos no MOCT 9012,
FOCT 9013, TOCT 9450 n FOCT 2999.

VicnblTaHWs Ha yCTa/IOCTHYIO NPOYHOCTbL NPOBOAAT B cooTBeTcTBMM ¢ FTOCT 25.507.
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Mpun ucnbiTaHUAX Ha yaapHyto BA3KOCTb No FTOCT9454 npumeHAT MmasaTHMKoBbIe Konpbl no TOCT 10708.

VcnbiTaHns no onpefeneHnio BA3KOCTU paspylueHus (XapakTepucTuK TPEeLLMHOCTOMKOCTM) MpPOBOAAT B
cooteeTcTBumn ¢ FOCT 25.506.

VcnbiTaHna pasnnyHbiX y4acTKOB CBApHOIO COeAMHEHWS Ha CTOMKOCTb MPOTUB MEXaHU4ecKoro ctapeHus
nposogAT B cootBeTcTBUn ¢ TOCT 7268.

4.3.2 MeTannorpaduyeckne MUccnefoBaHns NPoBOAAT BW3yasibHbIM CMOCOGOM WAM C WUCNO/b30BaHUEM
CUCTEM aHaNM3a N306pPaKEHWIA.

OnpepeneHve KonM4yecTBa HeMeTaIMyYecknx BKIHYEHUA npoBogAaT no FOCT 1778; onpepeneHve
6anna 3epHa — no FOCT 5639, TOCT 21073; onpegeneHne raybuHbl 06E3Yr/IePOXEHHOro CNnos — Mo
FOCT 1763; onpegeneHve coaepxaHua ceppuTHoli hassl — no FOCT 8233, MOCT 11878; makpockonuyec-
Knii aHanv3, B TOM 4MC/Ie aHa/IM3 M3/I0MOB CBapHbIX coeguHeHnin — no FOCT 10243. Ans meTtannorpacdm-
4YeCKUX MWccnefoBaHuii MOryT MPUMEHATLCA BCE TUMbl MUKPOCKOMOB, MpeAHa3HayeHHbIX A1 CTPYKTYPHOro
aHanM3a metanna.

4.4 OueHKy CBOICTB CBapHbIX COEAVHEHU B KOHCTPYKUMSX M AeTansax ANs BCeX BUAOB CBapku M/ias-
JIEHNEeM NMPOBOAAT MO C/EAYIOLLNM XapaKTepUCTKaM:

- 1BeppocTb (HV, HB. unn HRA. HRB, nan HRC) n/wnn mukpoteepgocTs (Hp>;

* npefen TekydecTu dmsnyecknii a.. Mra (krc/MM2) wau npefgen TekyyecTW YCMOBHbIA gag, MMa
(krc/mm?);

- BpeMeHHoe conpoTusieHune o,, MMa (krc/mMm?);

- OTHOCUTEsIbHOE YANIMHEHME nocse pa3pbiBa (Ha NATUKpaTHbIX obpasuax) %;

- OTHOCUTEsIbHOE CyXeHue nocrne paspbisay, %;

- ypapHas BaskocTb KCV (KCU, KCT) Dx/cm? (krc « m/cm?) n (Min) BA3KOCTb paspyLuieHuns K, ;

- CMNOCOBHOCTb COeAMHEHUs NMPUHMMATL 3afaHHbIA No pasmepy u dopme U3rné (xapakTepusyeTtcs yriom
n3rnba a);

- MakKpOCTPYKTypa CBapHOro CoeAnHEeHNs (reOMeTpust BCEX 30H U BbISIB/IEHHbIE AeEKTbI);

- MUKPOCTPYKTYpa CBapHOro coefuHeHWs (CTPYKTYpHble COCTaBnsaoLWye, pasMep 3epHa BCeX 30H.
Hannume MMKpPoaedeKToB);

- Xumm4yeckuii coctaB meTtanna wea (FTOCT P 54153).

4.5 Mpwu gpyrux Buaax ceapky (Kpome CBapku njaaBfeHNneM) OLEHKY CBOMCTB CBApHbIX COeAUHEHNI
8 KOHCTPYKUMAX 1 AeTansax NpoBoSAT Mo C/eAyoLWwmM XxapakTepucTukam:

- 1BepgocTb (HV, nnn HB, unn HRA, HRB 1 HRC) n/vnn mukpoteepgocTs (Hu);

- MakKpOCTPYKTypa CBapHOro CoeAnHeHNs (reoMeTpusi BCeEX 30H U BbISIB/IEHHbIE AeEKTbI);

- MUKPOCTPYKTYypa CBapHOro coefuHeHus (CTPYKTYpHble COCTaB/isloWMe, BesvyMHa 3epHa BCeX 30H.
Hannume MMKpoaedeKToB);

- XuMmyeckuii coctaB meTanna wea (FTOCT P 54153).

4.6 TlepnoanMyHOCTb NPOBEAEHUSA OLEHKM CBOICTB CBapHbIX COeAUHEHWUIA KOHCTPYKUuMiA U geTaneli no
Xapaktepuctukam, npusefeHHbiM B 4.4 n 4.5, pomkHa ObiTb yka3aHa B HOPMAaTUBHbLIX W TEXHUYECKUX [OKY-
MeHTax.

4.7 Tllepefs nocTynneHMEM Ha NpeanpusaTMS HOBOM NapTuM CBapO4YHbIX MaTepuasioB (3/1€KTPOAOB,
CBapOYHbIX MPOBOMIOK CMJ/IOLIHOMO CEYEHWs M MOPOLUKOBbIX) HEOOXOAMMO MPOBOAWTL MPOBEPKY CBOWCTB MO
XapakTepucTukam, yKkasaHHbIM B 4.5 419 KaX40ro HaMeHOBaHWsA, HO He pexxe O4HOro pasa B rof.

4.8 XapakTepucTukm MexaHU4ecKnx CBOMNCTB, XMMMWUYECKOr0 COCTaBa, MaKpOCTPYKTYpbl W MUKPOCTPYK-
TYpbl CBapHbIX COEAMHEHWI B KOHCTPYKUMAX N AeTansix, NpuBeAeHHble B 4.4 1 4.5, onpegensoT ans:

- CBAPOYHbIX TEXHOMOrMYECKMX NPOLECCOB W3rOTOB/IEHUS W PEMOHTA KOHCTPYKUWI W peTaneid, paspa-
6aTbiBaeMbIX. BNepBble BBOAUMbIX U AEACTBYHOLLMX;

- CBapO4HbIX MaTepuanos, paspabaTbiBaeMblX, BMepBble BBOAMMbIX U MNPUMEHSEeMbIX A4S U3roTosse-
HVS1 1 PEMOHTA C MCMNOMb30BaHNEM CBAPOYHbIX TEXHOMOTUIA;

- KOHCTPYKUWMOHHbIX MaTepuasioB W3 pas3/iMyHbIX MapoK CTasieil M CcnnaBoB, paspabarbiBaeMbiX U
BrnepBble BBOAMMbIX, A1 KOHCTPYKLMA, UMEIOLWMX CBapHble COeAUHEHUS W/WAN PEeMOHTUPYEMbIX C UCMO/b30-
BaHVEeM CBapOUHbIX TEXHOOTWiA, U AeTanei, pEMOHTUPYEMbIX C UCMOMb30BAHNEM CBAPOYHbIX TEXHOMNOTUIA;

- BbISIBNIEHNS NMPUYMH pa3pyLUEHNs B aKCNyaTaumm KOHCTPYKUMI 1 feTaneli No cBapHbIM COEANHEHUAM.

5 OnpepgeneHne MexaHU4eCcKUX CBOMCTB CBapHbIX COeAVHEHN

MexaHun4eckre CBOWCTBA CBapHbIX COEAMHEHUI B KOHCTPYKUMAX M AETa/IsIX ONpeaensitoT npu npo.e-
LEHUN CneayoLmx UCTIbITaHWiA:

- V3MepeHun TBEpPAOCTU MeTasl/1a pas/iMuHbIX y4acTKOB CBApPHOIO coeAnHeHNs (cM. 5.3);

- MCMbITAHUN MeTas1/1a pasnNMyHbIX y4aCTKOB CBAPHOr0 COEAMHEHMUS Ha yAapHbIA M3rné (cm. 5.4);
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- UCMbITaHUM MeTaslfla pas/IMyHbIX YYacTKOB CBApPHOrO COeAMHEHWSI U Ha cTaTuyeckoe (KpaTkoBpeMeH-
HOE) pacTshKeHWe;

- MCMbITAHUM METa/INa pPas3NMYHbIX YYacTKOB CBAPHOTO COEMHEHMS] Ha CTOMKOCTb MPOTUB MexaHudec-
KOro CTapeHus:;

- UCMbITAHWN CBAPHOrO COEVUHEHUSI HA CTATUYECKNIA M3rn6 (3arune).

[Opyrve Buabl CTaTMUYECKMX WUCTbITAHWIA A/1s OnpefesieHUst CBOWCTB CBApHbIX COEAUHEHWIA KOHCTPYKLMiA
W aeTtaneil NpoBoAsAT B TOM C/lyyae, €C/IM OHW PEernaMeHTUpYTCs HOPMATUBHLIMU WM TEXHUYECKUMU [OKY-
MeHTaMu Ha 3TV KOHCTPYKLUUW U AeTasiu.

5.1 OT160p npob 1 n3roToBreHne 06pasLOB A1 ONpeaeseHNs MeXaHN4YeCkux CBOMCTB

5.1.1 O6pa3supl 41a onpeaeneHns MexXaHU4Yeckux CBOWCTB NP MEXaHWYECKMX UCMbITaHMSAX M3roTaB/v-
BalOT M3 Npo6, Bblpe3aHHbIX HENOCPEeACTBEHHO W3 KOHCTPYKUMW WA AeTasu, WAU U3 ChneunasibHO CBapeHHbIX
[ONs NpoBefeHNs UCTbITAHWI KOHTPOSIbHbIX CBAPHbIX COeANHEHWA.

Mpu BbINOSIHEHNMN KOHTPO/MIbHbIX CBapHbIX COEAMHEHWI XapakTep NOArOTOBKM MNOJ CBapky, mapka u
TO/LWMHA OCHOBHOIO MeTaslna, Mapky CBapOuYHbIX MaTepuanos, MOMNOXEHWe LuBa B NPOCTPAHCTBE, Havya/bHas
TemnepaTypa OCHOBHOTO MeTasl/la, PeXum CBapku M TepMUYEcKoW o6paboTkM [O/MKHbI NMOSHOCTbI OTBEYaTb
YCNOBUSAM U3rOTOBIEHNS KOHCTPYKLMIA 1 AeTaneli unm HasHauyeHUo UcnbiTaHus.

5.1.2 Bblpe3ky npo6 1 3aroToBOK A/ 06pasLoB LesiecoobpasHo BbINOHATL XON04HLIM CNOCO60M, He
gonyckawlwym  gedopMmauun  (NOBEPXHOCTHOIO  YMPOYHEHMS) M HarpeBa, WCKaatowero nepBoHaYaslbHY
CTPYKTYpY MeTaslfia CBapHOro COeAMHEHNS N MEXaHUYECKMe CBOMCTBA.

JonyckaeTca Bblpe3aTb 3aroTOBKW KUC/IOPOAHOWN, MNAa3MeHHON, aHOAHO-MexaHU4YecKoi peskoi u apy-
rMMu cnocobamm pesku.

Mpu Tepmuyeckmx cnocobax Bbipe3ky Npob mx pasMepbl ornpedensloT C YY4EeTOM MNpurycka Ha nocnegy-
IOLLYI0 MexaHuyeckylo 06paboTky, obecrneumBalollyd OTCYTCTBME MeTasfia, NnoABeprilerocs TepMuyeckomy
B/INSIHUIO NpY pe3ke B pabouyeil yacTi obpasLoB.

Mpunyck Ha BeNuWynMHy 3aroTOBKM, NPW KOTOPOM obecneumBaeTcs OTCyTCTBME B paboueil yacTu obpasua
MeTauI/la C U3MEHEHHbIMW B pe3ysibTaTe pe3ku CBOWCTBaMW, HasHa4valoT B 3aBUCUMOCTM OT cnocoba pesku.
3HayeHVst NPUNYCKOB NO4 MeXaHN4Yeckyto 06paboTKy AO/MKHbI COOTBETCTBOBATbL TpeboBaHmAaMm FTOCT 6996.

5.1.3 Pa3mepbl Npob onpeaenslnTcs YUCAIOM U pasMepamu 06pasLoB. pobbl, 3aroToBKM MU 06pasLbl
ONA UCMbITAHWIA 1 aHanM3a [O0/KHbl ObiTb MPOMapkUpoBaHbl. KnelimeHue npo6, KOHTPOJbHbLIX COeAVMHEHWI
3aroToBOK M rOTOBbIX 06pa3uoB MOXET ObiTb MPOBEAEHO NHOObLIM CNOCO60OM TakMm 06pa3om, 4TOObl KNENMO
Obl/10 PACMONOXKEHO BHE paboyeil YacTy obpasla 1 CoOXpaHaNoChk Ha 06pasLe Nocse NPoBEeAEHNS UCTIbITAHUS.

5.1.4 dopma 1 pa3mepbl 06pasLOB A8 UCNbITAHWI HA CTaTUYecKoe pacTsXeHWe Npu KOMHAaTHOW TeM-
nepatype LOJ/DKHbl COOTBETCTBOBaThb TpeboBaHuam FTOCT 1497, npu NOHWXKEHHbIX TemnepaTtypax — TpeboBa-
Huam MOCT 11150.

dopma 1 pasmepbl 06pasLOB U3 CBaPHbIX COEAVHEHUIA AN 3TUX UCNbITAHUIA [O/MKHbI COOTBETCTBOBATb
Tpe6oBaHuam FOCT 6996. K ucnbiTaHusAM He fgonyckalTcsi obpasubl, MMerLwme OTCTYN/IEHUS N0 4nucToTe
MexaHn4eckoli 06paboTku, a Takke 06pasLbl C MEXAHWYECKUMW MOBPEXAEHUAMU B pabouei yactu. Mx 3ame-
HAOT TaknM Xe YMC/IOM HOBbIX 06PasL0B, U3rOTOB/IEHHbIX U3 TOW Xe NPobbl UK KOHTPOSIBHOrO COeAMHEHMS.

5.1.5 Tpu noprotoBke 06pasLoB 4J/19 U3MEPeHUs TBEpPAOCTM [OJ/hkHa cobnogarbca napasifiefnlbHoCTb
pabouei 1 onopHoOW NOBEPXHOCTEN 06pa3LIoB.

5.2 O6opyaoBaHve ans onpeaeneHns MexaHuyecknx CBONCTB

5.2.1 Tpubopbl ANA nsamepeHus TBepaocTn (TBepaomMepbl) AO/HKHbI COOTBETCTBOBATb TpeboBaHMAM —
FOCT 23677

5.2.2 O6opygoBaHve AN UCNbITaHU Ha CTaTUYECKOe pacTskeHue (paspbiBHble MalluHbl) NP KOMHAT-
HOli TemnepaType AO0/DKHO COOTBETCTBOBaTb TpeboBaHusam FOCT 1497; mpu NOHWXKEHHOW Temnepartype —
FOCT 11150.

5.2.3 O6opygoBaHv/e [A18 WUCMbITAHWA Ha yAapHbli n3rné (MasTHUKOBbIE KOMPbI) [AO/MKHO COOT-
BeTcTBOBaTb TpeboBaHusm FOCT 9454,

5.2.4 V3mepuTesibHoe ¥ BcrnoMmoratesibHoe 06opyfoBaHWe W CPefcTBa KOHTPOAS LOSHKHbI MPOXOAUTb
nepvoamMyeckyto nosepky (kannbpoBky) N aTTecTaumio B COOTBETCTBMN € TpeboBaHusamu FTOCT P 8.568.

5.3 VMiamepeHue TBEPAOCTY CBapPHbIX COeANHEHWI

5.3.1 l3mepeHne TBEPAOCTU CBapHbIX COEAMHEHMWIA KOHCTPYKUWIA M AeTaneii npoBOAAT cneaylowumm
meTogamu: no Bukkepcy (HV) B cootBeTctBuM C TpebosaHusamu FOCT 2999. no BpuHennwo (HB) B coot-
BeTcTBUN ¢ TpeboBaHusmn TOCT 9012 n no Poksenny — wkanam A. B n C (HRA, HRB 1 HRC) B cooTBeTCTBMM
¢ TpeboBaHmamu TOCT 9013, oTgasas npegnoyTeHve 3amepy no Brikkepcy.
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5.3.2 V3mepeHue TBepAoCTM MO Bukkepcy NpoBoAAT Ha MuKpowaudgax uan obpasuax ¢ nosvMpoBaHHON
NOBEPXHOCTbIO, eCc oYyepTaHus LWBa BuaHbl 6e3 TpasneHus. LLlepoxoBaToCTb MOBEPXHOCTU A0/MKHA ObiTb He
6onee 0,16 mkm no NOCT 2789.

5.3.3 V3amepeHue TBepaoctn no bpuHennto wanm no Poksenny MNpoBOAAT Ha Makpownudax uam Ha
obpasuax ¢ LWnMoBaHHO MOBEPXHOCTbIO, €C/M O4YepTaHus LWBa BUAHbI 6e3 TpasneHus. LlepoxoBaToCTb
NoBepPXHOCTN 06pasuoB (WM yyacTka AN U3MEepPeHuss TBepAOCTW) [o/mkHa OblTb He 6onee 2,5 MKM Mo
FOCT 2789. ecnv HET ApYrux ykasaHuii B HOPMATUBHbIX Y TEXHUYECKUX AOKYMEHTaxX Ha MeTallonpoayKumio.

5.3.4 M3amepeHne MUKPOTBEPAOCTU MNPOBOAAT Ha MUKpoLMdax wmamM obpasuyax C MNOoMPOBaHHON
NMOBEPXHOCTbLIO, EC/IM O4YepTaHus LWBa BUAHbLI 6€3 TpaBneHus.

LLlepoxoBaTocTb NOBEPXHOCTU A0/MKHA ObITh He 6onee 0,32 Mkm no FOCT 2789.

5.3.5 VI3mepeHvne TBepAOCTU NPOBOAAT B MOMEPEYHOM ceyeHun 06pasuoB A1 BCEX BUAOB CBApHbIX
COeAUHEHNIA KOHCTPYKUMIA 1 AeTaneli B COOTBETCTBUU C MPUSIOXKEHNEM A.

5.3.6 TBepAoCTb OCHOBHOrO MeTasla, Pas/InyHbIX YYaCTKOB 30Hbl TEPMUYECKOrO B/IMAHMA U MeTanna
LBa U3MEpPSOT MO OAHON WU HECKOSIbKUM IMHUSAM, YKa3aHHbIM Ha pucyHke A. 1 (npunoxeHue A). Ecnu coegu-
HEeHVe BbIMOJSIHEHO U3 METaUT/I0B Pa3/IMYHbIX MApOK, TO TBEPAOCTb U3MEPSAIOT A5 KaXKL0Mo U3 HUX.

Mpy M3MepeHnsx, BbINOSHAEMbIX B HEMOCPEeACTBEHHON 6M30CTU OT rpaHuubl CM/IaB/IEHUS, PEKOMEH-
AyeTcs NpoBOAUTL ABa-TPWU U3MEPEHUs B COOTBETCTBUM C No3uumeit | pucyHka A.2 (NpunoxeHue A) unmn gonon-
HUTESbHbIE M3MepPeHNs No no3uuun Il pucyHka A.2 (MpunoxeHue A).

JlonyckaeTcs npoBefeHne M3MepeHU Ha ydyacTKax CBapHOro COeAMHEHWs, YKa3aHHbIX Ha pucyHke A.3
(npunoxeHve A).

5.3.7 TBepAoCTb CTbIKOBbIX W YI/I0BbIX COEAMHEHWIA, BbIMOMHEHHbIX AYrOBOI CBapKOM, U3MEpPSIOT:

- Npwv TONLLMHE OCHOBHOIO MeTaslsia UK yrnosoro wea oT 1,5 A0 9 MM — B cOOTBETCTBMU € nosuuueli VIl
pucyHka A. 1 (npunoxeHne A) No 04HOWM NYHKTUPHON INHUN:

- npu ToAWwMHe oT 9 Ao 25 MM — B cooTBeTCTBUM ¢ nosuumsamm | u lll pucyHka A.1 (npunoxeHue A) no
OBYM CMNIOLLHBLIM JIMHUAM;

- Npwv ToNWwMHe oT 26 Ao 60 MM — B cOOTBETCTBUM € no3uuusamn 11 nawm Il pucyHka A. 1 (npunoxexue A) no
ABYM CNIOLWHbLIM U OAHOWN MYHKTUPHON NNHUAM.

CxeMy M3MepeHust TBEPAOCTM NpU TOJLMHE OCHOBHOIO MeTasisia WK Yrnosoro Lwea 6onee 60 MM oro-
BapuBalOT B TEXHUYECKMX AOKYMEHTaX Ha CBapHOe COeMHEHNE KOHKPETHOW AeTa v UM KOHCTPYKLNN.

5.3.8 TBepaoCTb CBapHbIX COEAUHEHWIA, MOSYYEHHbIX 3MEKTPOLLIAKOBON CBapKOi, M3MEpsItoT B COOT-
BETCTBUU C no3uymein IV pucyHka A.1 (npunoxeHune A).

Uncno Touek M3MepPEHNii B 30HE TEPMUYECKOTO BANSIHNST AO/MKHO ObITb HEe MeHee 10.

5.3.9 TBepaocTb pas3NMyHbIX y4acTKOB MeTaslia LiBa U3MepsioT B COOTBETCTBUM C no3uvumen V pucyH-
Ka A.1 (NnpunoxeHune A).

5.3.10 TBepaoCTb CBapHbIX COEAMHEHWI, MOMYYEHHbIX CBApKOi AaBNEHVEM, NU3MEPSIOT B COOTBETCTBMU
¢ nosuyueii VI pucyHka A.1 (npunoxeHue A).

5.3.11 TsepAocTb HannaB/IEHHOIO MeTasla MpPU KOHTPOJie KayecTBa CBapPOYHbIX MaTepuasnioB K3Me-
PSOT B cOOTBETCTBUM € no3uuyneii VIl pucyHka A. 1 (npunoxexne A).

5.3.12 W3mepeHne MUKPOTBEPAOCTW MPOBOAAT [ANA OnpefefieHuss CBOWCTB CBapHbIX COeAVHEHWUN,
rnyéuHa v nnowaab KOTOpbIX He MO3BONSAT NPOBOAWUTL 3aMepbl TBEPAOCTW Bbllleyka3aHHbIMW MeToAamu;
OTAENbHbIX YYaCTKOB; CTPYKTYPHbIX COCTaBSANLWMX; 3€PeH; TOHKUX C/I0EB MOKPbITUIA U 30H TEPMUYECKOro
B/INSIHNA CBapHbIX COEAMHEHWI; MOBEPXHOCTHBLIX SABAEHWUIA (06e3yrnepoXmBaHns); SBMEHWIA, CBA3aHHbIX C
NoKasibHbIM M1aCTUYECKMM  AeddOPMUPOBaAHNEM; U3YUYEHUSS XMMWUYECKON W CTPYKTYpPHOW HeogHopodHOCTeR, a
TaKke A8 NOJYYEeHUs 3HAYMTENIbHOrO KO/IMYecTBa 3amMepoB (419 HakonjeHWss 06beKTUBHOW MHopMauun).
N3mepeHne MUKPOTBEPAOCTY NPOBOASAT B COOTBETCTBUM C TpebosaHusamu TOCT 9450.

54 VcnbiTaHye cBapHbIX coeanHEeHWI Ha yaapHbIi N3rnb u (Mnm) BA3KOCTb paspyLUeHus

5.4.1 VicnbiTaHWe CBapHbIX COeAMHeHWl Ha yAapHbli M3rnb ¢ onpegeneHuem yaapHol BA3KOCTU WK
paboTbl yaapa, WM MNPOLEHTHOr0 COOTHOLUIEHMS XPYNKOW M BSA3KOM COCTaBMSAKLWMX MNOBEPXHOCTU K3N0Ma
(onpegensieTca TemMnepaTypHbIA MHTEpPBaUT XPYMNKOCTM NO Hannunio 50 % BSA3KONM cocTaBnswLliel 8 m3nome)
NpoBOAAT A1 MeTanna CBapHOro Wea (HannasfeHHOro MeTasna), pas/IMyHbIX Yy4acTKOB 30Hbl TEPMUYECKOro
B/IUSAHNA U OCHOBHOrO MeTanna. lNpeanoytutesibHbIMU A1 06pa3LoB U3 CBapHbIX COEAVMHEHMWI KOHCTPYKLMNA
n getanei ABnaTCS 0b6pasubl eV-06pasHbiM Hagpesom (obpasubl Lapnn).

5.4.2 VicnbiTaHue cBapHbIX COEAMHEHMI Ha BA3KOCTb paspylleHus NpoBOAAT 418 MeTasia CBapHOro
LB, Pa3/INyYHbIX y4acCTKOB 30Hbl TEPMUYECKOTO BIMAHUA U OCHOBHOIO MeTasl1a.

5.4.3 VcnbiTaHns Ha yaapHbld M3rmé n (Mnm) BA3KOCTb paspyLleHWs NMpoBOAAT NPU HOPMasIbHON TeMm-
nepatype (18 °C) u npu Temnepatype MuHyc 60 °C B TOM cfiyyae, €CNM B HOPMATMBHBLIX U TEXHUYECKMX
OOKyMeHTax Takoe TpeboBaHue He NpeabsaBAsSeTCs K OCHOBHOMY MaTepuasty 3TUX KOHCTPYKUUI u aetanei.
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5.4.4 UucneHHble 3HaYeHUs NapameTpoB, ONpeaensALIMX MeXaHUYeckMe CBOWCTBA CBapHbIX coefuHe-
HUWIA, yCTaHaBNNBAOTCA HOPMATMBHBLIMKA U TEXHUYECKUMU AOKYMeHTamu oTpacniu (Hanpumep, TOCT P 53192)
W B AOKYMEHTALMMN Ha KOHKPETHYH KOHCTPYKLMIO (M3aenwe).

6 OnpepaeneHne MakpoCTPYKTYPbl CBApHbIX COEAVNHEHNIA

MakpOCTpyKTypy CBApHOTO COeAMHEHWsT OnpefensloT Ha ChneuuanbHo MPUroTOBEHHOM Makpolwnde
(TEMMNETE) C LEeNbl0 BbISIBNEHUA (hOPMbl M pa3MepoB CBApHOTO LWBA, Pas3/IMUHbIX Y4acTKOB 30HbI TEPMMNYECKOTO
BMIMSHWS, MakpoAedhekTOB CBApPHOrO COEAVHEHUs, a Takke AN YCTAHOBJIEHWS XapakTepa uasioMa o6pasua
nocsie MexaHU4ecknx UCTbITaHNA UM N310Ma KOHCTPYKLUM UMK feTann B 3KCnyaTaumu.

6.1 OT60p NPO6 M N3roToBNEHME MakKpOoLLNNGOB (TEMNIETOB)

6.1.1 OG6pasupl AN aHanM3a MakKpOCTPYKTYypbl Bbipe3alT M3 CBApHbLIX COEAUHEHWI B NPOAOSLHOM WU
nonepevyHom ceyeHusx. O6pasubl AO0/MKHbl OXBaTbiBaTb BCE 30Hbl CBAPHOIO COEAVMHEHMWS: CBapHOW LUOB,
Yy4YaCTKN 30Hbl TEPMUYECKOTO BANSHWNS, [,O OCHOBHOTO MeTasi/1a BK/IUMTENBHO.

6.1.2 Bbipe3ky 06pasuoB BbINOMHAKT /1O6bIM CMNOCOO60M MexaHW4Yeckoin 06paboTkM (dhpe3epoBaHMEM,
CBep/iIeHNeM, CTporaHMem Wau peskoit), Mpu ycanoBum, 4To 3TOT cnocob He BedveT 3a COB60i M3MEHEHNS CBONCTB
mMeTanna. lNpu pe3ke abpasvBHbIM MHCTPYMEHTOM o6pasel, OxnaxgawT 3MysbCcueld, npuMeHsiemolt ans
XO/I04HOW MexaHu4eckoli 06paboTkn. TemnepaTypa B MeCTe pe3a CTaslbHbIX 06pa3LuoB AO/MKHA ObiTb HE Bbllle
80 °C.

6.1.3 BblbvpaTb MeCcTO M HanpaBfieHMe pes3a A/ NpPUroToB/ieHWs Makpolwnuda cregyetr ¢ y4eToM
cnepyrowmx haktopos:

- [4NS OueHKM (hopMbl U OpMEHTaLMN KPUCTaUI/IMTOB B MeTaslsle CBapHOro LUBa NAOCKOCTb pe3a A0/HKHAa
NPOXOAUTb NepreHANKYIAPHO K OCU CBApHOrO LUBA,;

- Npu aHanmMse MakpoCTPYKTYpbl U3/l0Ma CBapHbIX COeAUHEHWUI oOLeHMBaemasi NOBEpPXHOCTb obpasua
JO/mKHa cofepxaTb npeanonaraemble gedekTbl, MOCAYXMBLUME MPUYMHONA paspylleHns (TpelmHbl, Lina-
KOBble BK/IHOYEHUSA, NOPbI, HECNNABIEHNUA N T. M.).

6.1.4 T[loBepxHOCTb MakpowNnoB noaBepratoT TOPUEBaHWIO, CTPOraHuio unu wavdgoBaHuio. ocne
MexaHn4eckoi 06paboTKM NOBEPXHOCTb AO/MKHA ObiTb POBHONM W rnagkoi, He 6onee 20 MKM B COOTBETCTBUM
¢ Tpe6oBaHmammn FTOCT 2789.

6.1.5 Tlocne noaroToBKM M OYUCTKM obpasuia NpoBOAAT MakpoTpaBneHue, PexuMbl U peakTuBbl Tpasne-
HUA onpefensT 8 3aBWCMMOCTU OT OCHOBHOIO M NPUCaLoYHOI0 mMatepuasioB. PekomeHayemble peakTuBbl U
peXunmbl TpaBneHnst 4O/MKHbI COOTBETCTBOBaTb TpeboBaHusam FOCT 10243 n TOCT 22838.

6.1.6 TpaBneHve cregyeT MNPOBOAUTb A0 MOJSTyYEHUS YETKO BbISIB/IEHHOW MaKpOCTPYKTYpbl, MO3BOS-
olLeil oueHnBaTb reoMeTpuio U (hopMy CBapHOrO LBa, HaraaBfieHHOro MeTasifa, 30Hbl ChnaBfieHUs, 30HbI
TEPMUYECKOTO BINAHUA N BCEX NPUMbIKAIOWMX 30H [0 OCHOBHOIO MeTasifia, a TakkKe cpaBHMBATb MONYYEHHYHO
MaKpOCTPYKTYpPY C (pOTO3Ta/IoOHaMK cneunanbHbIX WKan U n3obpaxeHnsammn ((DOTOCHUMKaMM).

6.1.7 Tlocne TpaBneHus obpasubl NPOMbIBAIOT B NMPOTOYHON BoAe W npocylinBatoT. Mpn HEOBXOAMMOCTH
XpaHeHusi o6pasubl AononHuTenbHO obpaboTatb 10 %-HbiM CNMPTOBbLIM PACTBOPOM aMMuaka (HallaTbIpHbI
CNUPT) WM NPOMbITb CMIMPTOM W MOKPbITb 6ECLBETHLIM JTAKOM.

6.2 O6opyaoBaHue 4N MakpoaHanmnsa

6.2.1 [nA BbIABNEHNA MakpOAe(EKTOB CBapHbIX COeAWMHEHW, onpefeneHnss TOYHOro Buaa usnomMa
npumeHsatoT nynel no FOCT 25706, cTepeoMUKPOCKOMbI C yBEeNMYEHNEM KpaTHOCTK OT 20%.

6.2.2 [eomeTpuyeckne napameTpbl CBAPHOro COEAMHEHUA MPWU OLeHKe MaKpOCTPYKTYypbl onpeaenstoT
UCMOMb30BaHNEM pPa3fIMYHbIX CPeACTB M3MepeHus (nuHeikn no FOCT 427, wraHreHumpkynu no FOCT 166,
LTaHreHrnyéuHomepsl no FOCT 162 u Aap.), U3MEPUTENIbHLIX MUKPOCKOMOB WM CUCTEM aHasm3a u3obpa-
XeHus.

6.3 OueHka MakpoCTPYKTYpbl

6.3.1 Tlpu oueHKe MakpOCTPYKTYpbl CBApPHOTrO LWBa OMNPEeAENsT OCHOBHble reoMeTpuyeckue napamert-
pbl (ycuneHue cBapHOro LIBa, kaTeT CBApHOro WBa, rNy6uHy MpornsaBneHusi, Be/iMUMHY NepekpbITUS CBapHbIX
LUBOB/HaNNaBNEHHbIX Ba/IMKOB, TOJIWMHY HanJaB/IeHHOro MeTaslna, KOMMYECTBO CoeB, 0b6bem cBapku/
Hannasku, QOPMY 1 pasMepbl 30HbI TEPMUYECKOr0 BAIMSHUA U Ap.).

6.3.2 Tpu mMakpoaHannse Ha TeMnaeTax BbISBAAIOT MakpogedekTbl CBapHbIX CoeauHeHuin (ycagouHble
pakoBWHbI; ra3oBble MOPbl W MOMOCTU; TPELUMHbI; CBULLWM; HECNNaB/IeHNsA; HenpoBsapbl; TBepAble BK/OYEHUS;
XUMUYECKYI0 U CTPYKTYPHYHO HEOAHOPOAHOCTU M Ap.). OCHOBHblE AedIeKTbl MakpOCTPYKTYpbl CBapHbIX coeau-
HeHuii npuBegeHbl B TOCT P MICO 6520-1 1 B npunioxeHun b.
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6.3.3 lpu oueHKe CBOWCTB MeTasla LiBa Ha 3Tane oTpaboTKM TEXHOOMUMN CBapKWU, NyTEM BapblMpoBaHUS
pexvMoB pPeEKOMeHAYeTCs MNPOBOAWUTbL CPaBHUTENbHbIM aHaM3 MakpOCTPYKTYpbl aHanmM3umpyemoro obpasua c
TUnu3aumnein NepBnYHbIX MakpOCTPYKTYP CBapPHbIX LUBOB, MPUBEAEHHON B NPUIOXeHNUK B:

| TMn — xapakTepusyeTcs pacrnonoXeHWeMm BAO/b OCY LUBa CTONBYATOr0 KpUCTaNuTa U AMHUIA CTbiKa C
HAM BeAyLMX TPaHein KpucTanautoB, pacTylmx OT NUHMKM cnnasneHus. O6pasyeTcsa npu Masnioil CKopocTu
CBapKu.

I TMNn — MakpocTpykTypa obpasyeTcs cTonbyaTbiMW KpUCTan/MTaMu, Hanpas/ieHue Oceil KOTOpbIX
npeacTaBisieT OpTOroHaslbHble TPAEKTOpUM K CeMelicTBY (OPOHTOB KpucTanv3auun. B LeHTpe wBa Kpuctan-
NTbl NJIABHO CMbIKAKOTCS MOA YrIOM, paBHbIM Hy/0. O6pasyeTcs NMpu HU3KOM CKOPOCTU CBapKU U OT/IMYaeTcs
HU3KMM COMPOTUB/IEHNEM 3aPOXAEHUIO U PACNPOCTPAHEHWNIO TPELLUH.

Il TMn — cdhopMupoBaH KpucTasI/IMTaMu, KOTOpble B Mpouecce KpucTaul/iM3auuu npopacrakwT uepes
OCb LUBA, U CTbIKABYX (PPOHTOB KpUCTasl/iM3aumm B LEHTpe LBa obpasyeTcs nepensieTeHMeM BEpLUUH KpucTasl-
NUTOB. MakpoCTpyKTypa Takoro Tuna xapakrepusyeTcs NOBbILLEHHbIM CONPOTUBIEHNEM Pa3pyLUEHUIO.

IV TMn — cTblik ABYX (DPOHTOB KpuUCTaslM3aumy o6pasyeT YeTKyl0 NOBEePXHOCTb CMblKaHUS BegyLUmX
rpaHein geHApuTOB. Takas MakpOCTpPyKTypa BO3HMKaeT Npu 6O/bLUMX CKOPOCTSAX CBapkM U XapakTepusyeTtcs
HU3KMM COMPOTUB/IEHNEM Pa3pyLLEHWIO.

V Tun —Aana 3Toro TUna XapakTepHO pacnosioXeHWe B LeHTpe LBa 06nactv pa3opueHTUpOBaHHOMO
CTpoeHusA. JTa 06NacTb orpaHMyeHa MOBEPXHOCTAMMW CpacTaHusi C Hell BedylMX rpaHein KpuctaivToB, pas-
BMBAOLLMXCA OT JIMHUU CNaBMEHUA K LIEHTPY LUBa.

6.3.4 OLueHKYy MakpOCTPYKTYypbl M3/10Ma CBapHbIX COeAMHEHW NPOBOAAT BMU3yaslbHO Ha 0bpasuax nocne
yOapHbIX McnbiTaHuii (CM. 5.4) nAvM usnoMa CcBapHbIX COeAMHEHW KOHCTPYKUMA W AeTaneli paspyLumBLUMXCSA
B akcnnyartauuu. Mo Buay W3/10Mbl NOAPA3AENAT Ha 3epHUCTble (KPUCTasI/IMYECKUE), BOJSIOKHWUCTbIE U
amMopdHsble.

6.3.5 3epHUCTbIN (KPUCTaAIIMYECKNIA, XPYMKUIA) M3/I0OM XapaKTepusyeTcs XpynkuM paspylleHvem 6e3
CYLLLECTBEHHOM niiacTuyeckoin gedopmaumm u Habnwogaemo B U3/IOME 3E€pPHUCTON CTPYKTYpOid, haceTku
n3fioma npeacTaBnaoT coO0M MNOCKOCTU CKanblBaHWUA OTAE/bHbIX 3epeH. JTOT BWA, U3fioma nogpasgensercs
Ha MeXKpuUCTaul/IMyeckne (UHTeprpaHynspHble) — MPOUCXOAsALWMe NO rpaHuuaM 3epeH, U TPaHCKPUCTau/u-
yeckue (MHTparpaHynspHble) — nepecekarLle camu KpUCTasI/IMTbl.

6.3.6 BONOKHUCTBIN (BA3KWIA) U31OM XapaKTepusyeTcs OTCYTCTBMEM 3EPHUCTOW CTPYKTYpbl, KOTOpas He
HabnofaetTca Wu3-3a MNpeawecTBYIOWEd paspylieHnio NaacTMYeckoin Aedopmauuu, uUckakarowen dopmy
3epHa.

6.3.7 AMOpPHbI (CTEKNOBUAHBIA, PaKOBWUCTbIA) W310M MMEET HEpPOBHblE MOBEPXHOCTM, HEe uMeeT
KPUCTas1INYECKOrO CTPOEHUS.

7 OnpepaeneHne MUKPOCTPYKTYPbl CBapHbIX COeAMHEHWIA

OUEHKY MUKPOCTPYKTYPbl CBapHbIX COeAMHEHUI KOHCTPYKUMiA 1 AeTaneli NpoBoAsaT C WCMOSb30BaHUEM
cnepyowmx MeTo0B METa/INorPagMueckoro KOHTPOSIS:

- Ka4yecTBEHHOro (MAEHTUUKALMS U ONUCAHNE CTPYKTYP);

- KO/IMYECTBEHHOTO — ONpejesieHne reoMeTpun (pasmepoB, Nowaaein, opmMbl) CTPYKTYPHBIX COCTaB-
NALLMX;

- MOJYKOSIMYECTBEHHOTO (CpaBHEHNWE € (DOTOITA/IOHAMM U LLIKASIaMU MUKPOCTPYKTYP).

7.1 OT60p 1 M3roToB/MEHNE 06PA3LOB A/151 ONpeAeeHns MUKPOCTPYKTYpbI

7.1.1 MecTto oT60pa M 4ncno obpasuoB A/ U3rOTOBMEHUS MUKPOLL/IMGIOB C LeNblo onpeaeneHns MuK-
POCTPYKTYpPbl CBapHbIX COEAUHEHWI yCTaHaB/MBAKT B HOPMATUBHbLIX W TEXHUYECKUX AOKYMEHTax Ha CBapHble
COEANHEHUNST KOHCTPYKLMIA naeTtanei.

7.1.2 Tlpu oTcyTCTBUM yKa3aHuii oT6op 0bpasuoB 415 onpefesieHns reoMmeTpuy CBapHOro LwBea (Hansias-
JIEHHOro MeTas1/1a), y4acTKOB 30Hbl TEPMUYECKOTO B/IMAHWA M OCHOBHONO MeTaslsia NMpoBOAAT NPOU3BOJILHO AN1A
BbISIB/IEHNS1 3aKOHOMEPHOCTElM MeXAy MexXaHMYeCKMMU CBONCTBaMM W CTPYKTYPHbIM COCTOSIHUEM CBapHbIX
COoeIMHeHNIA KOHCTPYKUMiA 1 geTtanein. OT60op 06pasyoB AN MUKpOaHasM3a MpoBOAAT B MecTe oTbopa Ans
MEeXaHNYeCKNX UCTbITaHW WK TEMNIETOB A1 MakpoaHam3a.

7.1.3 Tnowaab cevyeHus MUKpowMga Ha o6pasue Ao/mkHa 6biTb He MeHee 1 cm2. [ns meTassionpo-
OyKUMW TOMLIMHOW MeHee 8 MM [0MyCcKaeTCsl M3roToBNeHue LWndoB niowagso MeHee 1 cM? B COOTBETCTBUM
¢ Tpe6oBaHuamm FTOCT 5639.

7.1.4 Tlo OKOHYaHWM MOMMPOBAHMA Ha MUKpPOLUIMAIaX He [OMyCKatTCA 3ayCeHLbl, OCTPble KPOMKM,
3aBasibl, BbIOOUHBI, LapanuHbl, BblKpallMBaHWA BK/IOYEHWIA. LLepoxoBaToCTb MOBEPXHOCTU OO/HKHA ObiTb He
o6onee 0,32 mkm no NOCT 2789.
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7.1.5 Tlo OKOHYaHWWM NOATOTOBKN MUKPOLLIMGLI NPOMbIBAOT B aTuioBom cnvpte (TOCT 18300) un npo-
cylwmBatoT ounbTpoBasibHON 6ymaroin (TOCT 12026).

7.1.6 OTo6paHHbIe NpPo6bI, 3aroTOBKM 1 nabopaTopHble 06pasLbl cneayeT XpaHuTb npuTemnepaTtypeoT
15 °C po 25 *C v oTHOCUTENbHON BNaXXHOCTK BO3Ayxa He 6onee 50 %.

7.2 O6opyaoBaHue 4715 U3roTOBMEHNS U NOATOTOBKU MUKPOLLNUGIOB

7.2.1 Bblpe3ky 06pasuoB 4/ U3roTOBAEHMA MUKPOLLINGOB pekoMeHAyeTCsa BbIMO/HATL Ha abpasuB-
HbIX METa/IIo0PeXyLLMX CTaHKax C MHTEHCUMBHbIM OXNaXAeHnem 8 npouecce pesaHus 3aroToBku, obecneymBa-
IOLLMX OAHOBPEMEHHO B NpoLiecce pe3aHns LWAMhoBKY NOBEPXHOCTU.

7.2.2 WnudoBasibHble M NONNPOBa/IbHLIE PabOoThl MPU MOATOTOBKE MWKPOLLANKOB NPOBOAAT PY4HbIM
WA  aBTOMaTU3MPOBAHHbLIM CMOco6amu, MNO3BOMAAIWMMK  YAAaNATb C MOBEPXHOCTM HETPAaB/IEHOrO MMUK-
poLwnda uapanuHel, BUgUMbIE Npu yBennyeHnn 100,

7.2.3 [Ana npoBefeHus LWANGOBaSIbHbIX WM MOMMPOBasIbHLIX PaboT aBTOMaTU3MPOBaHHbLIM CrOCO6GOM
MCNOMbL3YIOT  WIMGOBasIbHO-MO/IMPOBASIbHBIE  CTAaHKM €  aBTOMATUYeCKUMW rofioBKamu — Ans  domkcaumm
06pasLoB, perynmpyemMbiMy CKOPOCTAMM W Harpas/ieHWEM - MOBOPOTOM LWIMGOBa/ILHOIO Kpyra u gepxarens
06pasLoB, MPWKMMHbLIM [aBfieHWeM Jepxartens o6pasuos, nogayeli BoAbl ONA  yAasleHWs OCTaTKoB
abpasunBHbIX MaTeprasios.

7.2.4 WnudoBanbHble paboTbl NpY Py4yHON NOATOTOBKE MMWKPOLUIMAIOB MPOBOAAT Ha LWAMGOBasIbHbLIX
CTaHkax UNn Ha WAMgoBasIbHbIX LLKYpKax, C NOCTENEHHO YMeHbluarwmmcsa pasmepom 3epHa (TOCT 10054).
MonupoBasibHble paboTbl NPOBOAAT Ha NOMMPOB&/ILHOM CTaHKe C OPU3OHTaUIbHLIM PACMOIOXKEHUEM [UCKa,
O6THAHYTOr0 CYKHOM, C UCMO/Ib30BaHMEM MOMNPOBASIbHBIX NACT UMW CYCNEH3NIA.

7.25 [na npoBefeHWs aBTOMATM3UPOBAHHbLIX LWANGOBa/IbHLIX W MONUPOBasIbHLIX pPaboT 06pasupl
[JO/MKHbI BbITb 3anpeccoBaHbl C MOMOLLLIO CreLuasibHbIX CMOJ B NIOTHbIE NPOBLI «TOPAYUM» U «XOSTIOLHBIMY»
CNnoco6oMm.

7.2.6 «lopayylo» 3anpeccoBKy MNPOBOAAT C WCNOJIb30BaHWEM TEPMOAKTMBHbLIX W TepMOMIacTUYHbIX
nopowkos npu Temnepatype ot 180 °C go 200 °C, c MCMno/sib30BaHMEM aBTOMATUYECKOrO rMApaB/INyeckKoro
npecca. O6paseL, NOMeLLAOT B KaMepy fpecca, 3acbinaloT NOPOLLUKOM, Kamepy 3akpblBatoT, BKIHOYAOT Npecc.
Mpouecc «ropsiyeii» 3anpeccoBky obpasua 3aHMmMaeT oT 18 A0 22 MVH, NOC/e Yero roToByl Npobdy U3BMEKarT
13 npecca.

7.2.7 «X0NOAHYIO» 3anpeccoBKY WCMONb3YIT A5 MaTepuanoB, YyBCTBUTE/IbHbIX K MOBbILIEHHbIM
TemnepaTtypam ¥ OaBfeHuto, A9 3TOr0 MCMONb3YHT creunasibHble CMecu MOPOLUKOB W xuakocTeli. Obpasey,
nomeLaloT B oOpMy, 3a1MBalOT NPUrOTOB/IEHHON CMEChlo, 3aTemM obpasel, BMecTe C 3acTbIBLLUMM (DOPMOBOY-
HbIM COCTaBOM M3BNEKAIOT U3 DOPMbI.

7.2.8 B 3aBMCUMOCTU OT KOHpurypauum obpasua hopmbl 415 UX 3aNpecCcoBKU W Aepxaresnn [/isa 3Tux
06pasLoB MOryT UMETb C/eAyHoLLY0 reoMeTpuio:

- unnuHgpuyeckne gopmbl gnametpom 25,30,40 n 50 mm;

- npsiMoyrosibHble dhopmbl ¢ pazmepamm 30 X 60 mm 1 40 x 60 MMm;

- cpenHssa BbicOTa obpasua Ao/MKHa cocTaBiAaTb 10—15 mm.

7.3 OLueHKa MUKPOCTPYKTYPbI CBAPHbLIX COeANHEHNIA

7.3.1 KonnyecTBEHHYH OLIEHKY MMWKPOCTPYKTYpbl MNPOBOASAT C WCMO/Ib30BAHMEM CUCTEM YUC/IEHHOTO
aHasM3a M306paxeHns M NoslyvyeHneM CcrnekTpa reoMeTpuyeckux napameTpoB 3/1IEMEHTOB CTPYKTYpbl (MUHK-
Ma/ibHble, MakCMMasibHble U CpefHue AMaMeTpbl, MIoWaan CTPYKTYPHbIX COCTaBASAIOLMX, XapaKTEPUCTUKA ©
pacnpefeneHne HemeTa/l/IMYEeCcKUX BKIOYEHW, XapaKTepUCTUKM aHUM30TPOMUKU TMUCTOorpaMMbl  pacnpegerne-
HWiA n gpyrue). Mo nToram aHanusa Ao/MKeH GbITb CDOPMUPOBAH OTYET.

MpumevaHne — [Ona onpefeneHnss COOTBETCTBUS peasibHOro Maclutaba MolyYeHHbIM W306pPaxXeHUsIM Npous-
BOAAT KaNMOpPOBKY NporpamMmmMHO-annapaTHOro KOMM/eKca aHanmsa n306paxeHuii.

7.3.2 OUEHKY MWKPOCTPYKTYPbl CBapHbIX COEAMHEHWIA MNPOBOAAT C WUCMO/b30BaHMEM CriedyHLLMX
MeTOA0B 1 TpeboBaHwii:

- OLIEHKY AMCMNEepPCHOCTM NAacTUHYaToro U 3epHUCTOro nepnuta, pasmMepos U1 MapTeHcuUTa, KosmyecTsa
HUTPUAOB, KapbuaHON ceTkn U KapbuaHol HeoAHOPOAHOCTW, COOTHOLUEHWUS, MapTeHcuTa M TpoocTuTa npo-
N3BOAAT METOAOM CpPaBHEHUA C 3Ta/IOHHLIMU LIKaU1laMy B COOTBETCTBUM € TpeboBaHuamm FTOCT 8233;

* OUEHKY [WCMEPCHOCTM W COOTHOLUEHWS 3epHUCTOro W NnacTMHYaToro nepamta, OLEHKY OCTaTkoB
LEMEHTUTHOI CEeTKM NPOBOASAT B COOTBETCTBMM € TpeboBaHmamu FTOCT 1435;

- onpegeneHne 06e3yrNepoXeHHOro C/losi Mo CTPYKTYpe Mof MUKPOCKONOM — MeToaoM M; MeToaoM
3amepa TBepgocTM — T, MeETOAOM 3amepa MUKpOTBEPAOCTM — MT B COOTBETCTBUM C Tpe6oBaHMSIMU
FOCT 1763;
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- onpegeneHne HeMeTa/IMYECKMX BK/IHOUEHWUI A B CTa/IM U CniaBax CPaBHEHMEM C 3TaNIOHHbLIMY LuKasa-
MU — meTogom LU; nogcyeTom konmyecTBa BKIOUYeHUI T — meTogom K cornacHo Tpe6oBarmam FOCT 1778.

7.3.3 MeToabl BbISIBNEHNA U ONpefenieHns BesMUnHbl 3epHa AN CBapHbIX COeAVHEHUIA B KOHCTPYKLMAX
N geTansix u3 ctanel u cnaaBoB NPoBOAAT B cooTBeTcTBMM ¢ TOCT 5639 n TOCT 21073:

- METOAOM CpaBHEHMWA BMAA CTPYKTYPbI C 3TA/IOHHBIMY LUKas1aMu;

- MeTo[OoM MojcyeTa 3epeH C UCNoJIb30BaHeM aHan3a n3obpaxeHuns;

- MeToAOM nojcyeTa nepeceyeHuii rpaHul, 3epeH (MeTof XopA) C UCMofib3oBaHWeM aHanusa u3obpa-
XEeHUSA.

7.3.4 [ns cBapHbIX COEAVMHEHWI B KOHCTPYKUMSIX M AeTansxX U3 AeddOpMMpPOBaHHbIX (MPOKaTHbIX) cTanei
NPOBOAAT OLEHKY NepsuTa, CTPYKTYPHO-CBOGOAHOrO LEMEHTUTa, NosocyaTtocTh (DeppuTo-NepsIMTHON CTPyK-
TYpbl, BUOMAHLITETTOBOW CTPYKTYpbl METOAOM CPaBHEHWS C 3Ta/IOHHbLIMK LUKanamy COrflacHO TpeboBaHMAM
FOCT 5640.

7.3.5 [ns cBapHbIX COEAMHEHWI B KOHCTPYKUMAX W AeTaifAX U3 ayCTEHWTHbIX CTasieil NPOBOASAT OLEHKY
cofepxaHus anbha-gpasbl METOAOM CpaBHEHMS C  STa/IOHHbIMM - LWIKalamMy  COrflacHO  TpeboBaHMAM
rOCT 11878.

7.3.6 [nA cBapHbIX COEAVMHEHW B KOHCTPYKUMSIX U AeTansiX U3 OT/IMBOK U3 4yryHa KOHCTPYKLUOHHOrO
Ha3HayeHnss MUKPOCTPYKTYPY OLEeHUBalT B COOTBETCTBMM C TpebosaHusamn OCT 3443 no crepylowum
KpUTEPUAM:

- OLEHKa TUna CTPYKTYpbl. COOTHOLLEHWUS Nepauta u epputa 1 AMCNepCcHOCTN NepanTa,

- oLeHKa hopMbl, pa3mMepoB, pacnpeaeneHmns BKIUYEHUI rpadmTa 1 KomyecTsa rpaguTa;

- OLeHKa CTpPOeHUs, pacnpeneneHus, anameTtpa sdeek ocurHbIX CETOK, NAoLWaab BKIOYEHWI;

- OLEeHKa BK/IIOYEHUI LEMEHTUTA.

8 KOHTpO/Ib XMMNYECKOro coctaBa

OnpegenexHve CcopepXaHUss XUMUYECKUX 3NEMEHTOB (XMMWYECKMIA aHann3) CcBapHbIX COeaUHEHWIA
NpoBOAAT B COOTBETCTBUM C 06WMMK TpeboBaHUSIMM K MeTodaMm aHanm3a no FOCT 22536.0 n FTOCT 28473,
MeTodamMun (hOTO3/IEKTPUYECKOrO CMNeKTpaslbHOTO0 aHanmsa B COOTBETCTBUM C TpebosaHuamu OCT 18895,
PEHTIreHOIOOPECLIEHTHOIO aHaM3a B COOTBETCTBUM C TpebosaHuamu TOCT 28033, a Takke no TpeboBa-
HUAM CTaH4apToB, MpuBeAeHHbIX B Tabnuue 1. OT60p Npob AN onpefeneHuss coaepXaHus XUMUYECKUX
3/1eEMEHTOB NPOBOAAT B COOTBETCTBUN C TpeboBaHnsamu FTOCT 7565 n TpebosaHmamu FTOCT 7122.

Tabnuua 1 — MeToabl onpeaeneHns XMMMYecKoro coctasa

XnMuueckuii cocTas (B NpoLeHTax) HopMaTuBHbIii JOKyMEHT
Yrnepog, FOCT 12344, TOCT 22536.1
Cepa FOCT 12345. TOCT 22536.2
KpemHuii FOCT 12346. TOCT 22536.4
docdop FOCT 12347, FOCT 22536.3
MapraHel, FOCT 12348. TOCT 22536.5
Bonbdhpam FOCT 12349
Xpom FOCT 12350
BaHagwit FOCT 12351
Hukenb FOCT 12352
Megnb FOCT 12355
TutaH FOCT 12356
Asot FOCT 12359
Huobwit FOCT 12361
MonnézaeH FOCT 12354
MblILLbAK FOCT 12358
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9 OdhopmsieHMe pe3ynbTaToB

9.1 TMpu BCeEX BUAAX MEXaHWYECKUX WUCMbITaHWUi CBOMCTB CBapHbIX COEAMHEHMWI KOHCTPYKUWI 1 aetanein
[OMKeH ObITb COCTaB/IEH NMPOTOKO/, COAEPXaLLNiA:

- CBefeHWss O KOHCTPyKUMM (4eTanu), BPeMEeHW W3roTOB/eHUs W3fenus, npennpuaTun-u3roToBuTene,
TOMLWMHE Y MapKe OCHOBHOrO MeTasl/1a; MexaHM4ecknx CBOCTBaxX OCHOBHOroO MeTasna (cnnasa) usgenus;

- cBefeHus o Tune obpasLia, mecte ero otbopa, MapkMpoBKe;

- cBefleHns 06 obbemMe M pasMepax CBApHOro LWBa W/WNW HannaBfeHHOro MeTasna, KONMyectse U
CpoKax MpoBefeHnsa CBapO4HbIX paboT, cnocobe CBapku WM HanIaBku, pexumax U TEXHONIOTMYECKMX npuemMax
BbINOJSIHEHMS CBAPOYHbIX paboT, TMNe coednHeHus (4N CBapHbIX LUBOB), BUAe TepMuyeckoih ob6paboTku (ecnu
OHa NpoBOAWIACh), UCMO/b3YEeMbIX CBAPOUHbIX MaTepuanax;

- BWAbl MCNbITaHWi, MOPAAOK WX NpPoBeAeHus (AONOMHWUTENbHO, B 3aBMCUMMOCTU OT BUAA WUCMbITAHWNA,
cnepyeT ykasbiBarb Temnepatypy MWCMbITaHWA, MakCUMaUIbHYH 3HEPrui0 KOmMpa, CXEMy pPacrosioKeHUss ToYek
3amepa TBepAoCcTu 1 ap.);

- pe3ynbTaTbl UCMbITAHWI Ha oOnpedesieHne MexXaHU4YecKMxX CBOWCTB C yKasaHWeM MecTa paspylleHus
(no meTtanny wea, N0 MeTasNy 30Hbl TEPMUYECKOTO BAINSAHUSA, N0 OCHOBHOMY METauNy);

- CBefieHUs 0 Ha/IMYMK aedeKToB B U3lome obpasua,;

- MPUYMEHAEeMblE HOPMATUBHbIE N TEXHUYECKME JOKYMEHTHI.

9.2 PesynbTaTtbl UCMbiTaHWA cnegyoT oOpMSATbL B COOTBETCTBUM C TpeboBaHmamu MTOCT 3.1109,
roCT8.417.

10 Tpe6oBaHus 6e30nacHOCTU

10.1 O6wwe TpeboBaHusA

10.1.1 TlpoBefeHMe MHCTPyKTakKa NO TeXHWKe 6e30MacHOCTV Ha NpeanpuaTAM [O/DKHO COOTBETCTBO-
BaTb TpeboBaHunam FOCT 12.0.004.

10.1.2 Paboyee MeCTO [O/DKHO COOTBETCTBOBaTb TpeboBaHMAM 6Ge30macHOCTM B COOTBETCTBUM C
TpeboBaHuamm TOCT 12.2.061.

10.1.3 PaboTta Ha HencnpaBHOM NnabopaTopHOM 060pyA0BaHMM 3anpeLLaeTcs.

10.2  Tpe6oBaHuUs K 060pyA0BaHUIO U MaTepuUanam

10.2.1 Bes3onacHocTb paboTbl 060py[OBaHUA AO/HKHA 0becrneumBaTtbCA COOTBETCTBMEM €r0 KOHCTPYK-
unn TpebosaHuam FOCT P M3K 60204-1, TOCT 12.2.003, TOCT 12.2.007.0. 3azemneHve nabopatopHOro
31EeKTPo06OPY[O0BaHMA AO/HKHO MPOBOANTLCA B COOTBETCTBMM € TpeboBaHuamu MOCT 12.1.030.

10.2.2 Tpu uncnonb3oBaHWM B KayecTBe peakTMBOB ONacHbIX (edkuX, TOKCWYHBLIX) BeLecTB cnegyet
pykoBoAcTBOBaTbCA TpeboBaHMsAMM 6e30MacHOCTW, W3MNO0XEHHbIMW B HOPMATMBHbLIX [AOKYMEHTax Ha 3Tu
BewecTsa un TpeboBaHusamn NOCT 12.1.005 n TOCT 12.1.007.

10.2.3 TpumeHeHWe nepcoHasbHbIX 3NEKTPOHHO-BbIYUC/IMTESBbHBIX MAallUH [O/MKHO OoTBeYaTb Tpebo-
BaHMAM CaHuTapHbIX Npasua 1 HOpM [2].

10.3 XapakTepucTUKu onacHbIX 1 BpeaHbIX (hakTopoB

10.3.1 Tlpu npoBeAeHun paboT npedycMaTpuBaroT Mepbl 3aliMTbl paboTalowWwmx U OKpyXaroLleid cpegpl
OT BO34ENCTBUS OMacHblX W BPeAHbIX MPON3BOACTBEHHbLIX ()aKTOpOB 8 COOTBETCTBMM C TpeboBaHUSAMM
FOCT 12.0.003.

10.3.2 KoHueHTpauuu BellecTB, o6najarolimx BpeaHbIMY CBONCTBAMU, M YPOBHU ONACHbIX U BpeaHbIX
NPOU3BOACTBEHHbLIX (PaKTOPOB Ha paboumx MecTax He AO/MKHbI NpeBbilaTb NpefenbHOA0NYCTUMbIX 3HAYeHWUH
B COOTBETCTBUM C [UrneHnyecknmmn Hopmatmsamm (3—9J.

10.4 TpeboBaHWA K NPUMEHEHMNIO CPEACTB MHANBNAYAILHOW 3aLLMTbI

Mpu pa6oTe C peakTMBamn HEOBXOAMMO MPUMEHATb UHAMBMAYyasbHbIE CPEACTBa 3aluThl (pecnupato-
Pbl, PE3VHOBbIE NEPUATKM, 3aLMTHbIE OUKM, CELIOAEXAA), a Takke CO6/1I0AaTh NPaBuIa SIMYHONA TMrneHsl.

10.5 TpeboBaHUA K COBMOAEHUNIO CAHUTAPHO-TUTMEHNYECKUX NPaBusI

10.5.1 TMpoun3BOACTBEHHbIE M STabopaTOpPHbIE MOMELLEHNS LO/KHbI YA,0BNETBOPATH [4].

10.5.2 EcTecTBeHHOE 1 UCKYCCTBEHHOE OCBELLEeHNe B NMOMELLEHNSX LOMKHO oTBeYvaTb TpebosaHusam (5].

10.5.3 BeHTMnauMa [o/mkHa YOOBNETBOPATb TpeboBaHMAM, NpeabABAseMbiM K MPON3BOACTBEHHbLIM
nomelyeHusam [6]. Mpon3BOACTBEHHbIE U TabopaTopHble NOMELLEHWsl, B KOTOPbIX NPOBOAUTCA paboTa C XUMu-
YeckUMM peakTuBamu, AO/DKHbI OblTb OCHALLEHbI MPUTOYHO-BLITSXKHOW BeHTUNAuMen cornacHo MOCT 12.4.021,
obecneunBatoLLeli COCTOSHNE BO3AyXa paboueli 30Hbl B COOTBETCTBUM € TpeboBaHuamu TOCT 12.1.005.
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10.6 TpeboBaHWsA K NPOTUBOMNOXapHOI 6e30NacHOCTU

Mpon3BOACTBEHHbIE MOMELEHMS [O/KHbI  YAOBMNETBOPSATL TpeboBaHMsSIM MNOXapHoi 6Ge3onacHoCcTU
30aHUiA 1 COOpPYXeHWIA CornacHo CTpouUTesIbHbIM HopMaMm ¥ npaBunam (7] u Ao/MKHbI 6biTb OCHALLLEHbI CpeacTBa-
MU NOXapOTYLUEHNST COr/TaCHO HopMaM NoXapHoii 6e3onacHocTu (8].

10.7 TpeboBaHus K nepcoHany

10.7.1 Tpov3BOACTBEHHAs WM UCMbITaTeNlbHad nabopaTtopus AO/MKHA pacnonaraTb AOCTATOYHbIM
YnNCNOM  CNeunasINCcToB, UMEKLWMX COOTBETCTBYKLLee obpa3oBaHWe W KBasmdukaumio, 1 obecneyvBaTb,
NOCTOSIHHOE 06YyYeHNe 1 NOBbILIEHNE KBasMhrKaL M nepcoHana.

10.7.2 Kaxablii cneunasucT AO/MKEH UMETb AO/MKHOCTHYH MHCTPYKUMIO, yCTaHaBAMBAIOLLYIO OYHKLNN,
00653aHHOCTM, NpaBa U 0TBETCTBEHHOCTb, KBA/INMKALMOHHbIE TPe6oBaHMA K 06pa3oBaHuio.

10.8 TpeboBaHUsi K NPUMEHEHUIO 3HAKOB 6E30MACHOCTM 1 CUrHA/bHBIX LIBETOB

10.8.1 Tlepemewawowmecs Yy3nbl U OFPaXAEHUS TEXHOMOrMYECKOro 060pyAOBaHUS [O/MKHbI ObiTb
BblKpaLleHbl B curHasibHble useta no FOCT P 12.4.026.

10.8.2 Bo035e K/I1eMMbl 3allMTHOTO 3a3eMNeHNs] AO/MKEH ObiTb HaHECeH ChneuuasibHblii 3HaK B COOT-
BeTCTBUU C TpebosaHusamn MOCT 21130.

10.8.3 Ha kopnycax anekTpoobopynoBaHus, Likadax C CUA0BbIM 060pyAOBaHMEM, ABepuUax CUA0BbIX
LLMTKOB A0/MKEH BbITb NpeaynpeanTenbHbiil 3Hak W 08 B cooTBeTCTBMU € TpebosaHuamu TOCT P12.4.026.

10.8.4 B mecTax, rge Heob6xoauMo npeaynpexaeHne 0 BO3MOXHOW OnacHOCTW, a nepejava MHopMa-
LM C NOMOLLbH CUTHaJIbHBLIX LBETOB MW CMMBO/IA 3aTpyAHEHa, HEOBX0AMMO npumeHeHne 3Haka W 09 B cooT-
BeTCTBMM C TpeboBaHuaMU TOCT P 12.4.026 ¢ NOACHSAOLWEN HaanUCkHo.

10.8.5 [na ykasaHWsi MECTOHaXOXAEHWUS OTrHeTYLIUTEsNein cnegyeT MCNosb30BaTb CheLuasibHbIA 3HaK
F 04 B cootBeTCTBMU C TpeboBaHuamu TOCT P 12.4.026.
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Mpunoxexve A
(o6sa3aresnibHOE)

CxeMbl U3MepeHst TBepAOCTY CBAPHbIX COeANHEHW
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MpumeyaHne — JIMHUN n3mepeHns TBEPAOCTN BO BCeX Cnyvasx, Kpome no3uuun VII, npoxoasar yepes sce
y4acCTKn CBapHOro coeanHeHus.

C — 0T 2 0 4 MM; A4S YII0BbIX LWBOB, MMEIOLMX BOTHYTYIO UV BbIMYK/1yH0 NOBEPXHOCTb, BE/IMUYMHY C OTCUMTbLIBAIOT OT MecTa
MaKCUMasIbHOW BOTHYTOCTM UMW BbINYK/IOCTY;
C! — 01104015MM;
a — TOJILMHA OCHOBHOIO MeTasNa, MMm;
H — TonwmHa yrnioBoro waea. M;
 — NOAroTOBUTE/bHbIN Y4acTOK TO/ILLMHOM HEe MeHee NSATU C/10eB.
— y4yacTOK N3MepeHUs TBEPAOCTU TOLNHOW HEe MeHee LLIEeCTUN CoEB.

PucyHok A.1
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CaapHOW wos CsapHon Wos
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Cxembl 3aMepoB TBEPAOCTU: | — OCHOBHas, || — fAononiHuTeibHasa

PucyHok A.2

YyacTkun 3amepoB TBepA0CTM (0603HaYeHbI Ludpamm)

PucyHok A.3
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MpunoxeHve b
(pekomeHgyemoe)

Buabl AedekToB B CBAPHbIX COEAUHEHNSX
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PucyHok B.1
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MpunoxeHve B
(pekomeHpyemoe)

Tunusauyst NepBUYHbIX MaKpPOCTPYKTYP CBapHbLIX LLBOB

7

Tun |

Tun i

N\
/

Tun I

Tun IV

TunV

18



FOCT P 57180—2016

Bubnvorpadus

[1] ®epepanbHbIin 3akoH Poccuiickoii depepaunn 01284ekabpa2013r. Ne412-d3 «ObakkpeamTaumm B HauyoHab-

HOIN ccTEeMe akkpeauTaummns
[2] CaHlNuH 2.2.2/2.4.1340—03

[3] TH 2.2.5.1313—03

[4] CH245—71

[5] CHuM 23-05—95

[6] CHuM 2.04.05—91

[7] CHuM 21-01—97

[8] HMB 155—2002

lurneHnyeckne TpeboBaHWA K  MEPCOHASIbHLIM  3/1IEKTPOHHO-BbIYNCNTENIbHBIM
MallMHaM 1 opraHusauun paboT. YTBepXAeHbl [M1aBHbIM roCyAapCTBEHHbIM CaHu-
TapHbIM Bpavom Poccuiickoli degepaunm I'.I.OHnweHko 30 mas 2003 .

MpefencHO gonycTumMble KoHueHTpaumu (MAK) BpefHbIX BellecTB B BO3ayxe pabo-
Yyeil 30Hbl. YTBepxAeHbl [NaBHbIM roCyAapCTBEHHbIM CaHWTapHbIM Bpadvom Poc-
cuiickoin Pepepauun I.I.OHMLWEHKO 27 anpens 2003 T.

CaHuTapHble HOpPMbl MPOEKTVPOBaHWS MNPOMBILWIEHHbIX MNPeanpuaTuiA. YTBepxae-
Hbl [ocyaapcTBeHHbIM kKomuteToM CoBeTta MuHuctpos CCCP no genam ctpouTtesib-
cTBa. 5 HOsI6ps 1971 T.

CTpouTenbHble HOPMblI M npaBuna. ECTecTBEHHOE U WCKYCCTBEHHOE OCBELLEeHUe.
MpWHATLI 1 BBeAEHbl B AeiicTBME MocTaHOBeHMeM MwuHcTpos Poccum oT 2 aBrycta
1995 r. Ne 18—78 B kayecTBe CTpOUTENbHbLIX HOPM 1 nNpaBun Poccuiickoin denepa-
unv B3ameH CHwull 11-4—79

CTpouTenbHble HOPMbI M npaswia. OTonneHne, BEHTUNALUMSA, KOHAULMOHUPOBAHWE.
YTBEpXAeHbl noctaHosrieHnem [ocygapcteeHHoro komuteta CCCP no crtpoutesb-
CTBY M MHBECTMLMAM OT 28 HOs6ps 1991 r. CHuMM 2.04.05—91 * aBnseTcsa nepensga-
Huem CHwul 2.04.05—91 c wu3meHeHnem Neo 1, yTBEPXAEHHbIM NOCTAHOBJIEHWEM
locctposa Poccumn oT 21 AxBaps 1994 r. Ne 18-3, n n3meHeHnnem Ne 2, yTBepxaeH-
HbIM nocTaHoBsieHuem Focctpos Poccum ot 15 masa 1997 r. N9 18-11

CTpouTenbHble HOpMbl M npasBuna. MNoxapHas 6e30MacHOCTb 34aHWUi M Coopyxe-
HUA. TpuHATLI M BBeAEHbl B pgeictBue ¢ 1 sAHBapa 1998 r. nocTtaHoBMEHWEM
MuHcTpos Poccun ot 13.02.97 1. Ne 18-7

Hopmbl moxapHoit 6e3onacHocTU. TexHuka noxapHas. OrHeTywmtenu. lopsgok
YCTaHOBKN OTHeTyLuMTenein Ha NPOM3BOACTBO W MpOBefeHue CepTUUKALMOHHbIX
UCMbITaHWn. YTBepXAeHbl npukasom IYIMC MB[ Poccun ot 28 pekabps 2001 r.
Ne 88

[9] Mpuka3 MuHncTepcTBa Tpyaa U coumnanbHol 3awmTbl Poccuiickon ®epepaumm ot 09.12.2014 r. Ne 997H «O6 yTBEp-
XAEHUM TUNOBLIX HOPM GecnnaTHol Bblgayun CneuvasbHON ofexabl, cneunansHoih 06yBM U ApYrUX CpPefcTB UHAM-
BMAYaIbHOW 3alnTbl PabOTHMKaM CKBO3HbIX Mpodieccuii U AO0/MKHOCTEN BCeX BUAOB 3KOHOMMWYECKON [AesTenbHOCTH,
3aHATBIM Ha paboTax ¢ BpPeAHbIMU M (UM) ONACHbIMK YCNOBUSIMU TPYAA, a Takke Ha paboTax, BbIMOHAEMbIX B OCO-
6bIX TEMMNEPATYPHbIX YC/IOBUAX UMK CBA3AHHBIX C 3arpsi3HeHNeM>»
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YK 620.1:006.354 OKC 19.060.00

KntoueBble cioBa: MeXaHUYeCcke CBOMCTBA, MUKPOCTPYKTYpPa, MakpoCTPyKTypa

Pepaktop M.W. Makcumosa
TexHuuecknii pegakTop B.H. MpycakoBa
KoppekTtop M.W. MaplumHa
KomnbloTepHast BepcTka U.A. HanBuknHoli

MognucaHo B nevaTb 05.04.2017. ®opmaT 60 X 84, MapHUTYpa Apuas.

Ycn. ney n. 2,79. Yu.-u3g. n. 2,51. Tnpax 10 a3k3. 3ak 624.
MoAroToBneHO Ha OCHOBE 3/1IEKTPOHHOW BepcuU, NpefocTaB/IeHHOM pa3paboTuMkoM cTaHgapTa

M3paHo 1 oTnevataHo Bo ®rymn «CTAHOAPTVIH®OPM», 123995 MockBa. paHaTHbIl nep., 4.
www.gostinfo.njinfo@gostinfo.ru
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