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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

COEAVNHEHWA CBAPHbIE

MeTogabl onpefesieHns MexaHu4eckux CBOMCTB,
MaKpOCTPYKTYpbl U MUKPOCTPYKTYPbI

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

fatasBegenns — 2017—06—01

1 O6nacTb NpUMEHEHUSA

HacToswuii ctaHfapT pacnpocTpaHsieTcs Ha KOHCTPYKLUMH, Y3/ibl U eTanu, UMeKLLMe CBapHble coeau-
HEHWS1, NOJyYEeHHbIE C NPUMEHEHNEM CBapOYHO-HAMMIABOUYHbLIX 1 POACTBEHHbIX TEXHOOMMIA, a Takke Ha npu-
caflouHble ¥ BcroMoraTtesibHble MaTepuasbl, WCMOMb3yeMble NpU peanu3auuy AaHHbIX TeXHONOorui, u
yCTaHaB/IMBAET METO/bl UCTIbITAHUSI UX MEXAHWNYECKMX CBOCTB 1 OMpejesieHnsi Makpo- ¥ MKPOCTPYKTYPbI.

MeTobl NPUMEHSIOT NpU paspaboTke TEXHOMOINIA M3FOTOBMEHUS U PEMOHTa KOHCTPYKLWA 1 aeTaneil,
KOHTPO/ISi UX KAUECTBA NyTEM NPOBELEHUS TEXHUYECKMX IKCNEPTN3 (MeTannorpaduyeckux uccnefoBaHmii).

2 HopmaTuBHbIE CCbINKN

B HacToAwem cTaHgapTe UCMO/Ib30BaHbl HOPMaTUBHbIE CCbIJIKU HA cneaytolme ctaHaapTbl:

FOCT 3.1109—82 EpuHas cucTeMa TeXHONOrMYecko AOKyMeHTauuu. TepMuHbl U onpeaeneHus
OCHOBHbIX MOHATUIA

FOCT 8.417—2002 locypapcTBeHHas cucTemMa obecneyeHus efmMHCTBA W3MepeHuin. EauHuubl
BE/IYUH

FOCT 12.0.003— 74 CucTema cTaHgapToB 6e3onacHoctu Tpyga. OnacHble U BpefHble Npou3BOfA-
CTBEHHble hakTopbl. Knaccudukauns

FOCT 12.0.004—90 CucTema cTaHgapToB 6e3onacHocTv Tpyga. OpraHusauus obyyeHus 6esonac-
HocTu Tpyaa. ObLue NnonoxexHus

FOCT 12.1.004—91 CwucTtema cTaHAapToB 6e3onacHocTu Tpyaa. MoxapHasa 6e3onacHocTb. O6wme
TpeboBaHus

FOCT 12.1.005—88 CucTtema ctaHgapToB 6e3onacHocTu Tpyga. O6ume caHUTapHO-TUrMeHn4Yeckme
TpeboBaHuUs K BO3ayXy paboyeit 30HbI

FOCT 12.1.007—76 BpepgHblie BelwecTtBa. Knaccudumkaumns n obwmue Tpe6osaHusa 6e3onacHocTn

FOCT 12.1.030—81 Cuctema cTaHfapToB 6e30nacHOCTM Tpyfa. DnekTpobe3onacHoCcTb. 3alluTHoe
3a3emMsieHune, 3aHyneHve

FOCT 12.1.019—79 Cuctema cTaHOoapToB 6e30nacHOCTM TpyAa. JnekTpobe3onacHocTb. O6wwme
TpeboBaHUA 1 HOMeHKNaTypa BUA0B 3aLlUTbl

FOCT 12.2.003—91 CucTema cTaHAapToB 6e3onacHocTu Tpyga. O6opyaoBaHve Npou3BOACTBEHHOE.
O6wume TpeboBaHna 6e3onacHOCTU

FOCT 12.2.007.0—75(2003) Cuctema cTaHaapToB 6e3onacHocTy Tpyaa. V3genns anekrpotexHuyec-
Kue. O6une TpeboBaHUsA 6e3onacHOCTH

FOCT 12.2.009—99 CraHku meTannoobpabarbiBawLlne. O6wme TpeboBaHMa 6e30nacHOCTM

FOCT 12.2.061—81 CucTema cTaHAapToB 6e3onacHocTu Tpyga. O6opyaoBaHve Npou3BOACTBEHHOE.
O6wume TpeboBaHMA 6€30NacHOCTU K paboumm mectam

N3paHne opuymnanbHoe
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FOCT 12.2.107—85 CucTtema ctaHgaptoB 6e3onacHoctu Tpyga. Lym. CtaHkm mMeTannopexylive.
[JlonycTumMble LWYMOBbIe XapakTepucTuku

FOCT 12.3.003—86 CucTtema cTaHfapToB 6e3onacHoCcTu Tpyaa. Pa6oTel anekTpocBapoyHblie. Obuwmne
Tpeb6oBaHusA 6e30nacHOCTN

FOCT 25.506—85 PacueTbl U UCMbITAHUS HA NPOYHOCTb. MeToAbl MeXaHWYEeCKUX UCMbITaHUA meTan-
nos. OnpegeneHne xapakTepucTuK TPELMHOCTONKOCTN (BA3KOCTU paspyLUeHUsl) Npu cTaTUuyeckoM Harpy-
XeHun

FOCT 25.507—85 PacueTbl U UCMbITAHUSA HA MPOYHOCTb B MALUMHOCTPOEHUN. MeToAbl UCMbITaHuii Ha
yCTanoCTb NpW 3KCMIyaTaLMoHHbIX pexumax HarpyxeHus. O6lume TpeboBaHus

FOCT 162—90 LUTaHreHrnybuHomepsbl. TexHuyeckune ycnosus

FOCT 166—89 LUTtaHreHunpkynu. TexHuyeckue ycnoBsus

FOCT 427—75 JlnHelikn n3meputenbHble MeTannyeckne. TexHuyeckne ycnoBus

FOCT 1435—90 [lpyTku, Noaocbl M MOTKA M3 MHCTPYMEHTasbHOW HenermpoBaHuoi ctanu. O6uwue
TeXHU4YeckKune ycnosus

FOCT 1497—84(NCO 6892—84) MeTansibl. MeToAbl UCNbITAHUIA HAa pacTsXeHne

FOCT 1763—68
FOCT 1778—70
FOCT 2601—84
FOCT 2789—73
FOCT 2999—59

(no Bukepcy)

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

MeToapl onpeaeneHns 06e3yrepoxXeHHOro cnos

Ctanb. MeTannorpaduyeckme Metobl onpeaesnieHns HeMeTalIMYeCKNX BKOUEHUT
CBapka MeTan/ioB. TepMUHbI 1 oNpeaeeHnst OCHOBHbIX NOHSATHT

LLlepoxoBaToCTb NOBEPXHOCTU. [apameTpbl N XapakTepUCTUKN

MeTannsl. MeTofbl MCMbITaHWA. M3MepeHve TBEPAOCTUM anmasHoli nupamugoi

OTNMBKM N34yryHac pasnnyHoii hopmoli rpacputa. MeToabl onpeAeneHns CTPYKTYpbl
Kopposusa metannios. TepMuHbl

Crtanu v crninasbl. MeToAbl BbIAB/IEHUA M ONPefeNeHNs BENNUYNHBI 3epHa

Cranb. MeTannorpacunyeckunii MeTog oLeHKU MUKPOCTPYKTYPbl IMCTOB W NIEHTbI

FOCT 6507—90

FOCT 7268—82
Ha yfapHblii n3rnb

FOCT 7564—97 MMpokat. O6wue npaBuna oT6opa nNpob, 3aroToBOK 1 06pa3L0B AN MEXAHUYECKUX U
TEXHOIOTMYECKUX UCTbITAHWIA

MuKpomeTpbl. TexHUueckue ycnosus
Ctanb. MeTog onpefeneHns CKIOHHOCTU K MEXaHUYEeCKOMY CTaPEHMUIO N0 UCTbITAHMIO

FOCT 8233—56 Crtasb. 3TanoHbl MUKPOCTPYKTYPbI

FOCT 9012—59 MeTannbl. MeToapl ucneitaHuii. UsmepeHune TBepaocTu no bpuHennio

FOCT 5962—67 CnupT 3TUMOBbIA PEKTU(UKOBAHHbIA. TEXHUYECKME YCIOBUSA

FOCT 6996—66 CBapHble coeguHeHuns. MeToapl onpegeneHns mexaHn4yecknx CBOMCTB

FOCT 9013—59 MeTannsl. MeToapl UcnbiTaHWiA. I3mepeHue TBepAocTy no Poksenny

FOCT 9206—80 [lopoLuku aniMasHble. TexHuyeckue ycnosus

FOCT 9450—60 Metannbl. MeTodbl MUCMbITAHUA Ha MUKPOTBEPAOCTb BAaBAVBAHWEM asiMasHoW
nupamugbl

FOCT 9454—78 MeTannsl. MeToA MCNbITaHWA Ha yAapHblli M3rnb mpyu MOHMKEHHON, KOMHATHOW 1

NoBbILLIEHHO TeMnepaTypax
FOCT 9651—84 (MCO 783—89) MeTtannbl. MeToAbl UCNbITaHWI HA pacTsHXKeHWEe NPU NOBbILIEHHbIX
Temneparypax
FOCT 10054—75
FOCT 10243—75
FOCT 11358—89
TexHuyeckne ycnosus

Lkypka wnucoBanbHas bymaxHas BOAOCTOKas
Ctanb. MeTog UCNbITaHWUI N OLLeHKM MakpOCTPYKTYPbI
TonwmnHOMepbl N CTEHKOMEpPbL! WHAUKATOPHbIE C LeHoW aenennsa 0,01 n 0,1 mm.

FOCT 11701—84 MeTtannbl. MeToapl NCMbITAHUIA HA PACTSXXEHNE TOHKMX JIMCTOB U NEHT

FOCT 11878—66 CrtasbaycTeHuTHasa. MeToz onpeeneHus cogepxaHus anbga-gasbl

FOCT 12026—76 Bbymara chunbTpoBanbHas nabopatopHas. TexHMYeckme ycrnoBus

FOCT 12344—2003 Crtanv nernpoBaHHbIe Y BbICOKO/IErMpoBaHHbIe. MeToabl onpefeneHuns yrinepona
FOCT 12345—2001 CrTanu nermposBaHHble 1 BbICOKONErMpoBaHHble. MeTobl onpeaeneHus cepbl
FOCT 12346—78 Ctanu nerMpoBaHHble 1 BbICOKOJIETMPOBaHHbIe. MeTo/bl onpefeneHns KpeMHUs
FOCT 12347—77 CTtanunernpoBaHHble 1 BbICOKO/IErMpoBaHHble. MeToabl onpegeneHus ocdopa
FOCT 12348—78 Crtanu nerMpoBaHHble 1 BbICOKOIENMPOBaHHble. MeTobl onpejenieHns mapraHua
FOCT 12349—83 Cranv nermpoBaHHbIe 1 BbICOKO/IerMpoBaHHble. MeToabl onpegenexus sonbgpamva
FOCT 12350—78 Crtanun nernposaHHble 1 BbICOKONIerMpoBaHHble. MeToAbl onpenesieHns xpoma
FOCT 12351—2003 Cranu fierMpoBaHHble 1 BbICOKO/IETMPOBaHHbIE. MeTo/bl onpeeneHns BaHaans
FOCT 12352—81 Cranu nernposaHHble 1 BbICOKOSIETMPOBaHHbIe. MeTo/bl onpefeneHunsa HuKkens
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FOCT 12354—81 Crtanv nermpoBaHHbIe 1 BbICOKONErMPOBaHHbIe. MeToAapbl onpeaeneHus MonmbaeHa

FOCT 12355—78 Cranu nermposaHHble 1 BbICOKONIErMpoBaHHble. MeToAbl onpefesieHns meam

FOCT 12356—81 Crtanu nernposaHHbIe 1 BbICOKO/IErMpoBaHHble. MeTobl onpeeneHns TutaHa

FOCT 12358—2002 Cra/iunerMpoBaHHble 1 BbICOKOSIErMpoBaHHble. MeTopbl onpefeneHns Mblllbsaka

FOCT 12359—99 Cranu yrnepoaucTtble, IerTMpoBaHHbIE U BbICOKO/IErMpoOBaHHble. MeToabl onpeje-
NleHns as3oTa

FOCT 12361—2002 Crtanu nermpoBaHHble U BbICOKOSIErMpoBaHHble. MeTobl onpeaeneHns HHobums

FOCT 14782—86 KoHTponb Hepaspywatwuii. CoenHeHNs cBapHble. MeToapbl yNbTpa3BYKOBbIE

FOCT 15150—90 MalumHbl, NTpnMbopbl 1 Apyrne TexHUYeckme nsgenus. VICnosHeHna Ans pasnuuHbixX
KTMMaTMyecknx paiioHoB. Kateropuu, ycnoBusi akcnayatauuu, XpaHeHWs W TPaHCNopTUPOBaHWA B 4acTu
BO3eNCTBUSA KTMMaTUYeCKNX (hakTOPOB BHeLLHel cpefbl

FOCT 18353—79 KoHTponb Hepaspylwatwwuii. Knaccudukaymsa BuagoB 1 METOL,0B

FOCT 18895—97 Crtanb. MeToA (hOTO3/IEKTPUYECKOTO CNEKTPASIbHOro aHann3a

FOCT 19200—80 OTAMBKM U3 YyryHa v cTanun. TepMuHbl U onpeaeneHus AetexkTos

FOCT 20831—75 Cuctema TeXHUYECKOro 06CNyXunBaHusa 1 peMoHTa TeXHUKW. MNopagok nposeaeHns
paboT Mo oL eHke kayecTBa OTPEMOHTUPOBAHHBIX N3AeNnit

FOCT 21073.1—75 MeTannbl uBeTHble. OnpegeneHne BesIMYMHbI 3epHA METOAO0M CpaBHEHUA Co
LLKa/I0 MUKPOCTPYKTYP

FOCT 21105—87 KoHTponb HepaspyLiawLnii. MarHMTONoOpPOLLKOBbI/ METOA,

FOCT 21130—75 W3genuns anekTpoTexHuyeckne. 3axuMmbl 3as3em/isiolmne 1 3HakM 3a3eMieHus.
KOHCTpyKUUA 1 pa3mepsbl

FOCT 22536.0—87 Crtanb yrnepoanctas u 4yyryH HenernpoBaHHblii. Obume TpeboBaHUs K MeTogam
aHanusa

FOCT 22536.1—88 Crtasnb yrnepogucras v 4yryH HesermpoBaHHbiii. MeToabl onpegeneHus obuero
yrnepoga v rpaguta

FOCT 22536.2—87 CrTasnb yrnepoavcTas vuyryH HenerrnpoBaHHblii. MeToabl onpegeneHns cepbl

FOCT 22536.3—88 CrTasnb yriepoanctas uuyryH HeflermpoBaHHbIil. MeToapl onpegeneHus chocopa

FOCT 22536.4—88 Crtasnb yrnepoanctas uuyryH HeflermpoBaHHbIil. MeToapl onpefeneHns KpemMmHus

FOCT 22536.5—87 CTtanb yrnepoaucTtas vuyryH HenernpoBaHHblii. MeToabl onpegeneHns mapraHua

FOCT 22838—77 CnnaBblXaponpoyHble. MeTo/bl KOHTPO/IA U OLLEHKN MaKpOCTPYKTYPbI

FOCT 25706—83 Jlynbl. Tunbl, OCHOBHblE NapameTpbl. ObLue TexHnyeckme TpeboBaHns

FOCT 28473—90 YyryH,cTanb, heppocnniasbl, XpOM, MapraHey, metannnyeckme. Obume TpebosaHns
K MeTofam aHanusa

FOCT P 8.568—97 locyaapcTBeHHas cucTema obecneyeHus efuHCTBA M3MepeHuil. ATTtectauus
ucnbiTaTenbHOro 06opyaoBaHusA. OCHOBHbIE MOMTOXEHUSA

FOCT P MCO 857-1—2009 Caapka v poACcTBeHHbIe npouecchl. [poLecch! cBapku MeTannos. TepMu-
Hbl Y OnpefenexHus

FOCT P NCO 6520-1—2012 Csapka 1 poAcTBeHHble npouecchbl. Knaccudmkaumsa nedektoB reo-
MEeTp1KN 1 CNAOLHOCTU B MeTannyecknx matepmanax. Yacto 1

FOCT P 52727—2007 TexHuuyeckas [AuMarHoctuka. AKYCTUKO-IMUCCUOHHaA pguarHoctuka. O6uiune
TpeboBaHusA

FOCT P 53192—2014 CoeguvHeHUs cBapHble B CTasIbHbIX KOHCTPYKLMAX Xene3HO40POXHOro noj-
BV)XHOTO cocTaBa. Tpe6oBaHUA K NPOEKTMPOBAaHNIO, BbINMOHEHUIO U KOHTPOJIO KayecTBa

MpumeyaHune — MNpnNonb3oBaHUM HACTOALWMM CTaHAAPTOM Liesiecoo6pa3Ho NPOBEPUTHL AeNCTBUE CCbINOY-
HbIX CTaHgapToB B I/IHCbOpMaLl'VIOHHOVI cucteme 06u.|,er0 nonb3oBaHUA — Ha Od)I/ILI,VIa]'IbHOM calite d)e,qepaanoro
areHTcTea No TEXHUYECKOMY PEerysimpoBaHnio U MeTPONOrMN a cetn NHTEPHET UK NO eXErogHoOMY I/IHCbOpMaLI,VIOHHOMy
ykazaTtenw «Hau,vaaanble CTaHAapTbl», KOTOprﬁ OI'Iy6]'IVIKOBaH N0 COCTOAHUK Ha lﬂHBapH Tekyweroroga, nno Bbinyc-
KaM eXeMeCAYHOro nHhopMaLMoHHOro ykasaTensa «HaunoHanbHble CTaH4apThl» 3a TeKyLW Wil rog. Ecnv 3aMeHeH ccbinoy-
HbI A CTaHaapT, Ha KOTOprI7I AaHa HejgaTMmpoBaHHasa CCblJiKa, TO pekoMeHAyeTCcAa UCno/b30BaThb AeVICTBleU.l'y}O Bepcuio
3TOro cTaHgapTa Cc y4eToOM BCEX BHECEHHbIX n3meHeHuii. Ecnu 3amMeHeH cCcblNIOYHbI cTaHpapT, Ha KOTOprﬁ AaHa gaTtmpo-
BaHHasA CCbl/lka, TO peKkoMeHAyeTCAa UCNnoJsib30BaTb BEPCUK 3TOrTo CTaHAapTa C yKa3daHHbIM Bbllle rogomM yTBepXAeHus
(npuHATUA). ECNn nocne yTBEPXAEHNSA HACTOSLWero cTaHjapTa B CCbI/IOYHbIA cTaHAapT, HA KOTOPOM AaHa AaTupoBaHHan
CCbl/iKa, BHECEHO U3MeHeHne, 3aTparnsaou,ee nos0oXeHne, Ha KOpTopoe faHa CCbl/iKa, TO 3TO NOJ/1I0XEeHUe peKkoMmeHayeTcsa

npuMeHAaTb 6e3 yyeTa aHHOro M3MeHeHnsa. Ecnm ccblNoyHblli cTaHfapT oOTMeHeH 6e3 3aMeHbl, TO NOJI0XKEHNE, B KOTOPOM
AaHa CCbl/IKa Ha Hero, pekomeHayeTcsa NPUMEHATb B HacTu, He 3anaI’VIBaIOLLleﬁ 3Ty CCbIJIKY.
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3 TepMUHbI U onpeaenieHns

B HacTosLwem cTaHgapTe NpMMEHeHbI cnefylol e TepMUHbI C COOTBETCTBYHOLWMMU ONpeaesieHUaMU:
31

cBapka: MonyyeHne HepasbEMHbIX COeAMHEHUI NOCPELCTBOM YCTAHOBEHNA MEXATOMHbIX CBsizelt
MexXay coeIMHAEMbIMN MacTSIMU NPY KX HarpeBaHun 1 (MK) NnacTYeckom AedopMUpPOBaHNM

[FOCT 2601, ctaTtbs 1]

32

CBapHOI WOB: Y4YacTOK CBAPHOro coeMHeHns, 06pa3oBaBLUniics B pe3ynbTaTe Kpuctanimsawmm pac-
nnaB/eHHOro MeTania unu B pesynbTaTe naacTuieckoii gechopmalin Npy cBapke AaBieHMeM nam coverta-
HUA KpUcTannusauum n gedopmavum.

[FOCT 2601, ctaTbs 65]

3.3

cBapHoe coefnHeHne: HepasbeMHOe coeiMHeHNe, BbINMOSIHEHHOE CBAPKOA.
[FOCT 2601, cTtaTbs 57]

34

30Ha TEPMUYECKOr0o B/IMAHMUA: Y4acTOK OCHOBHOrO MeTasifia, He NoABeprwuiics pacniasneHuto,
CTPYKTypa 1 CBOWCTBA KOTOPOro M3MEHU/INCH B Pe3y/ibTaTe Harpesa npu cBapke Un HanaBske.

[FOCT 2601, ctaTtbsa 124]

3.5

30HacnnaBneHns Nnpu cBapke: 30Ha YacTUUYHO CNABMBLLMXCA 3€PEH Ha rPaHuULLe OCHOBHOTO MeTasnna
1 MeTanna wea.

[FOCT 2601, ctaTbs 124]

3.6

o6pabaTbiBaemMasi NOBEPXHOCTb: MOBEPXHOCTb, NoA/eXaLLaA BO3AEHCTBUIO B NpoLecce 06paboTKu.
[FOCT 3.1109. ctatbs 5)

3.7

AedekT: Kaxaoe oThenbHOe HeCOOTBETCTBME NPOAYKLNY YCTAaHOBNEHHBIM TpeGOBaHMAM
[FOCT 15467, ctaTbs 38]

3.8

npo6a: YacTb n3genus, npegHasHavyeHHasn 41 N3roTOB/IEHNSA 3aroTOBOK 06pasL 0B 415 UCTIbITaHWIA.
[FOCT 7564. cTtatbs 3.2]

3.9

3aroTtoBka: Yactb Nnpobbl, o6paboTaHHas unm HeobpaboTaHHas MexaHW4Yecku, NoABepPrHyTas, B Cy-
yae Heo6X0AMMOCTM, TEpPMUYECKoit 06paboTKe, NpegHasHaueHHasn 419 U3roToBNeHUsi 06pa3LLoB /15 UCTbl-
TaHWA.

[FOCT 7564, ctatbs 3.3]
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3.10

o6pasubl A4Nns UcnbliTaHwii: YacTb Npobbl MK 3aroTOBKU onpeaesieHHoro pasmepa, o6pa6oTaHHast
nUnn HeobpaboTaHHAsi MEXAHMYECKU U foBefEeHHAst 40 COCTOSIHUSA, HEO6XOAMMOro AN KOHKPETHOrO UCTbI-
TaHus.

B HEKOTOPLIX C/TyHasx 06pa3LoM MOXET 6bITb Npo6a UK 3aroToBKa.

[FTOCT 7564. ctatbs 3.4]

311

o6pasel, ans aHanusa: OnpegeneHHoe KO/MYeCcTBO martepuasna, B3iTOro M3 o6pasua Win Hemno-
CpeACTBEHHO U3 NPOAYKTA, COXPaHSLEee CPefHUA XMMUYecknii cocTaB NpoaykTa.
[FTOCT 7565. npunoxexue 4. ctatbs 3.3]

3.12

MexaHunyeckne UcnbiTaHuA: VicnbiTaHnsa Ha BO3AeNCTBNE MeXaHNYeCKNX hakTopoB.
[FOCT 16504. cTatbs 62]

3.13

06e3yrnepoxeHHbli cnoii: MOBEPXHOCTHBIW CION CTanu UAv YyryHa, noTepasLUMi HACTUYHO UM BECb
yrnepog scnefcTene B3avMoAeNncTBUS C KOPPO3VOHHO cpeaoil.
[FOCT 5272. ctatbs 55]

3.14 makpocTpykTypa: CTpoeHue matepuana (Metanna), BUMMOE HEBOOPYXEHHbIM r1a30M Wan Npu
He60/1bLLIOM YBenmyeHuu, 0o 50*.

3.15 mukpocTpykTypa: CTpoeHve maTtepuana (MeTasina W CNaaBoOB), BbiABASEMOE C MOMOLLbIO
MUKpockona (ONTUYEeCKOro UAn 3/1EKTPOHHOTO).

3.16 makpownud: ObpaseL oasa nccnefoBaHNA MakpoOCTPYKTYpbI.

3.17 mukpownud: Obpasey MeTanna, MeLWMi WANGOBAHHYO N NONNPOBaHHYIO INafKylo NoBepx-
HOCTb; UCNONb3yeTcA ANS UccefoBaHUsA MUKPOCTPYKTYPbI.

3.18 TemnneT: OTWANGOBAHHbIN ¥ NPOTPaBNEHHbIA MaKpOLLANG, N3rOTOB/IEHHbLIN B MONEPEYHOM Un
NpoAO/ILHOM ceveHnn obpasLa.

3.19 dhaceTka: Y4acTOKXpPynkoro pa3pyLueHnsi CBapHOro CoeuHeHns, ¢ 6necTaLLeit kpuctananyeckom
NMOBEPXHOCTbIO.

3.20 cuctema aHanusa usobpaxeHuin: Cuctema oTAeNbHbIX NpM60POB (MporpaMMHO-annapaTHbIi
KOMMeKc, BKIYaLWMA MUKPOCKON, KOMMNbIOTEP, CheuunanbHoe nporpaMMmHoe obecneveHuve, LMKGPOBYO
Kamepy (choToannapar), NO3BOMAOLY NPOU3BOAUTL CbEMKY M306paxeHuii CTPYKTYp), NpegHasHavyeHHas
ANS  nonyyeHusi, npeobpas3oBaHWs, KONMYECTBEHHON 06paboTkM W306pPaXEHUIAn CTPYKTYp, XpaHeHus
Nony4YeHHON HhopmaLl .

4 O6wwue NonoXeHusa

4.1 MeToauka nabopaTopHbix ucnbitaHunii (FTOCT 16504) npefHasHavyeHa A4n1s onpejeneHns mexaHu-
YeCKNX CBONCTB M CTPYKTYPbl CBAPHbIX COEAUHEHUN (LUIBA 1 30HbI TEPMWUYECKOTO BANAHUS).

4.2 VicnblTaHnWa cBapHbIX COeAMHEHWI NMPOBOAATCS B OpraHv3auusax, akkpeAMTOBaHHbIX B NOpsigke,
yCTaHOB/IEHHOM HOPMAaTMBHLIMU U NPaBOBbIMU akTamu Poccuiickoin ®egepauun [1]. a UMEHHO, B UCnbITa-
TesbHbIX LieHTpax, UMetoLLunx cnegytowme suibl OKYMEHTOB (He MeHee OHOro0):

- cBUAeTeNnLCTBo ®efiepasibHOro areHTCTBa No TEXHUYECKOMY PeryinpoBaHunio 1 MeTposioriu,

- aTTecTart akkpeguTauum B cucteme ceptudmkaymm otpacnu.

4.3 Tpv nabopaTopHbIX UCNbITAHUAX NPOBOAAT PAA UCCNef0BaHWA.

4.3.1 WccnepoBaHne MexaHMYecKknx CBONCTB

McnbiTaHnA Ha pacTaxeHue npoBoaaT B cooTBeTcTBuu ¢ FTOCT 6996 n TOCT 1497.

[Ona n3mepeHns TBepAoCTU NPUMEHAIOTCA TBEpAOMeEpbl ANns nposefeHus 3amepos no NOCT 9012,
FOCT 9013, TOCT 9450 nTrOCT 2999.

VcnbiTaHMA Ha yCTasIoOCTHY MPOYHOCTbL NPOBOAAT BcooTBeTcTBMM ¢ TOCT 25.507.
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Mpu rcnblTaHUAX Ha yAapHY0 BA3KOCTbL Mo FTOCT 9454 npumeHA0T MasTHUKOBbIE konpbl no FTOCT 10708.

WcnbiTaHusa no onpegeneHunio BA3KOCTY paspyLlleHuns (XxapakTepucTuK TPeLMmocTonKoCcT) NPoBOAAT B
cootBeTcTBUM ¢ TOCT 25.506.

McnbiTaHns pasimyHbIX y4acTKOB CBAPHOTr0 COeMHEHMNS Ha CTOKOCTb NPOTUB MEXAHNYECKOT0 CTapeHus
nposoaAT BcootsetcTeum ¢ FOCT 7268.

4.3.2 MeTtannorpacduyeckme nccnefoBaHns NPOBOAAT BU3yasibHbIM CMIOCO60M UIN C UCNO/b30BaHNEM
CUCTEM aHanM3a n306paxeHuit.

OnpegeneHne KonmyecTBa HeMeTasn/iMuyecknx BkIoYeHuid nposogaT no FOCT 1778; onpepeneHve
6anna 3epHa— no NOCT 5639, NOCT 21073; onpefeneHue rnybomHbl 06e3yrnepoXenHoro csiosi — no
FOCT 1763; onpepeneHve coaepxaHus coeppuTHoli dpasbl — no FOCT 8233. TOCT 11878; makpockonuyec-
KW aHanus, B TOM 4Mc/ie aHanm3 N3/IOMOB CBapHbIX coeguHeHnii — no FOCT 10243. ina meTtannorpadgm-
Yecknx uccnefoBaHWini MOryT NPYMEHATLCA BCE TWUMbl MUKPOCKOMNOB, NpefHa3HayYeHHbIX A5 CTPYKTYPHOro
aHanusa meTana.

4.4 OueHKy CBOWCTB CBapHbIX COeMHEHUI B KOHCTPYKLUUSX 1 AeTansx Ans Bcex BUAOB CBapKU nna.-
NleHneM NpoBOAAT NO CNeAyoWwnM XapakTepucTukam:

- TBepgocTb (HV, HB. unn HRA. HRB, unn HRC) n/vnn mukpoTteepgocTb (Hw);

- npegen Tekyyectn dwmsuyeckuii ¢,, MMa (krc/MM2) wnu npegen TekyyecTW YCNOBHbIA <2, MMa
(krc/mMm2);

- BPeMeHHoe conpoTuseHune aa MMMa (krc/mMm2);

- OTHOCUTeNbHOE YAJ/IMHEHUE MNoc/e pa3pblBa (Ha NATUKPaTHbIX obpa3suax)  %;

- OTHOCUTE/IbHOE CYXeHune nocne paspbisay, %;

- ypapHas BaskocTb KCV (KCU. KCT) x/cm2 (krc »m/cm2) n (nnn) BA3KOCTb paspyieHuns K1G

- CMOCOGHOCTb COeMHEHNA NPUHUMATb 3aAaHHbI No pa3mepy 1 dopme n3rnb (xapakrepusyeTcs yrnom
n3rnba a);

- MakpoCTpyKTypa CBapHOro CoefiHeHUs (reomeTpus BCeX 30H U BbISIBNIEHHbIE AedeKTbl);

- MUKPOCTPYKTypa CBapHOro coeAunHeHus (CTPYKTYpHble COCTaBsiowme, pa3Mep 3epHa BCeX 30H,
Hannune MMKpoAeeKToB);

- Xumu4eckuii coctaB meTtanna wea (FTOCT P 54153).

4.5 Mpu gpyrux Bugax ceBapku (KpoOMe CBapku NiaBfieHUMEM) OLEHKY CBOWCTB CBapHbIX COeANHEHWUN
B KOHCTPYKLMAX U AeTanax npoBOAAT No cnefyrowmM xapakrepucTnkam,

- TBepgocTb (HV. unn HB. nnn HRA. HRB n HRC) u/wnu mukpoteepgocTs (Hu);

- MakKpoCTPYyKTypa CBapHOro coeANHeHns (reoMeTpus BCEX 30H 1 BbIAB/IEHHbIE AedeKTbl);

- MUKPOCTPYKTypa CBApHOro CoefiHeHNs (CTPYKTYpHble COCTaBNAlLWMe, BeMynHa 3epHa BCEX 30H,
Hannune MMKpoAedeKToB);

- Xumu4yeckuii coctaB meTtanna wea (TOCT P 54153).

4.6 TMepnoANYHOCTb NPOBEAEHMUS OLeHKN CBOMCTB CBApHbIX COeAMHEHWUI KOHCTPYKUUA 1 aetanei no
Xapakrepuctukam, npueefeHHoiM B 4.4 1 4.5, fonxHa 6bITb yka3aHa B HOPMATUBHBIX U TEXHUYECKUX [OKY-
MeHTax.

4.7 MNepepn nocTynneHVeM Ha NPeanpuATMA HOBOW MapTuUM CBapOYHbIX MaTepuasnos (3/71eKTPOAOB,
CBapOUYHbIX NPOBOJIOK CM/IOLIHOMO CEeYEeHNA U MOPOLLIKOBbIX) HEO6X04MMO MPOBOAUTL MPOBEPKY CBOWCTB MO
XapakTepucTukam, ykasaHHbIM B 4.5 /151 K&X40ro HaMMeHOoBaHWs, HO He pexxe OJIHOro pasa B rof,.

4.8 XapakTepucTUKM MexaHU4ecKMX CBOMCTB, XMMUYECKOro cocTaBa, MakpoOCTPYKTYpbl 1 MUKPOCTPYK-
TYpbl CBAPHbIX COEAVHEHWI B KOHCTPYKLUMAX naeTanax, npuseAeHHsle B4.4 n4.5, onpefensioT 4ns:

- CBapOYHbIX TEXHO/IOTMYECKMX NPOLLECCOB M3rOTOBMEHNA N PEMOHTA KOHCTPYKLMIA 1 geTanei, paspa-
6aTbiBaeMbIX. BNepBble BBOAUMbIX U AEACTBYHOLLUX:

- CBapOYHbIX MaTepuasnos, pa3pabarbiBaemblX, BNepBble BBOANMbIX Y NPUMEHSeMbIX AN N3roToBne-
HUA Y PEMOHTA C UCMOJIb30BAHNEM CBAPOYHbIX TEXHOOTNA;

- KOHCTPYKLUMOHHbIX MaTepuasioB M3 pas3/inyHbIX Mapok cTasneil u cnnasoB, paspabaTbiBaembiX u
BMepBble BBOAVWMbIX, A8 KOHCTPYKLUUIA, UMEIOLLMNX CBapHblEe COefNHEHNS /MU PEMOHTUPYEMBbIX C UCMO/b30-
BaHWEeM CBapOYHbIX TEXHOOMWIA, naeTaneli, pPEMOHTUPYEMbIX C UCNO/b30BaHWEM CBAPOUHbIX TEXHOOMMIA;

- BbISIB/IEHNSA MPUYNH Pa3pyLUEHUs BIKCNyaTauumn KOHCTPYKUUIA naeTanei no CBapHbIM COeAUHEHUSAM.

5 OnpegeneHne mexaHMUYeCcKUX CBOMCTB CBApPHbIX COeAUHEHWIA

MexaHuyeckne CBOWCTBA CBAPHbLIX COEAMHEHWII B KOHCTPYKUMAX W AeTansax onpeaensioT npu npose-
[leHUn cnefyoLWwux UCnbITaHuii:

- U3MEepeHnn TBepA0CTU MeTas1a PasInYHbIX y4acTKoB CBAPHOT0O COeAMHEHNS (CM. 5.3);

- UCMbITAHUU METa/I1a PA3/IMYHbLIX Y4aCTKOB CBAPHOT0 COeANHEHUs Ha yaapHbIi u3rné (cM. 5.4);
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- WCMbITAHUW MeTanNa pas/iMyHblX y4acTKOB CBAPHOro COeJMHEHUs U Ha cTaThyeckoe (KpaTKoBpeMeH-
HOE) pacTshKeHue;

- WCMbITaHUW MeTanna pas/iyHbIX y4acTKOB CBAPHOr0 COeAUHEHNS Ha CTOMKOCTb MPOTUB MexaHuyec-
KOro ctTapeHus;

- WCMNbIT@HUW CBAPHOr0 COEANHEHMNA HAa CTAaTUYECKNIA M3rnb (3arnb).

Opyrve Bufbl cTaTUYECKUX UCNbITAHWIA 417 onpeAeneHns CBOWCTB CBaPHbIX COEANHEHNA KOHCTPYKL WA
n aetanei NpoBoAAT B TOM C/lyyae, eC/ii OHW perfiaMeHTUpPYTCA HOPMaTUBHBIMU U TEXHUYECKMUN [OKY-
MEHTaMM Ha 3TN KOHCTPYKLUN 1 eTanu.

5.1 OT60p Npo6 1 N3roToB/IEHNE 06Pa3L0B 418 ONpeAeeHNss MEXaHUYECKNX CBONCTB

5.1.1 O6pasubl 415 onpegeneHns mexaHmyecknx CBOMNCTB NPY MEXaHNYEeCKUX NCMbITAHUSAX N3roTaBan-
BalOT 13 NP06, BbIpe3aHHbIX HEMOCPEACTBEHHO U3 KOHCTPYKLUUN UK AeTasnun, Uan U3 cneumanbHo CBapeHHbIX
[ANA NpOBefeHNs UCTbITaHNA KOHTPOSIbHbBIX CBAPHbIX COEANHEHWIA.

Mpw BbIMOSTHEHWM KOHTPOJ/IbHBIX CBAPHbIX COEAVMHEHW XapakTep MOAroTOBKM MOJ CBapKy, mapka u
TOJILLMHA OCHOBHOIO MeTasiia, Mapkm CBapoUHbIX MaTepnanos, NOJIOKEHMe LWBa B NPOCTPaHCTBe, HavasibHas
Temnepartypa OCHOBHOr0O MeTasina, PexvuM cBapkn 1 TEpMUYECKOn 06paboTKu AO/KHbI MOMHOCTLIO OTBeYaTb
YC/I0BMAM U3TrOTOBMEHUSI KOHCTPYKLMIA U fleTanei unm HasHavyeHno UCNbITaHus.

5.1.2 BbIpe3ky nNpob6 1 3aroToBok A1 06pasLoB L,es1ecoo6pasHo BbINOHATL XON0AHbIM CMNOCO60M, He
Jonyckawowmnm agedopmaunm (NOBEPXHOCTHOTO YNPOYHEHUS) N Harpesa, WCKaxalolwero nepBoHavyasibHYyo
CTPYKTYpY MeTaslf1a CBAPHOro COeAMHEHUS N MEXaHNYeCK1e CBOCTBA.

JonyckaeTcs Bbipe3aTb 3aroTOBKM KUC/IOPOAHOW, NaasMeHHON, aHOAHO-MeXaHU4yecKkol pe3koin u gpy-
rMmn cnocobamm pesku.

Mpu TepMuyecknx cnocobax Bblpeskn Npobd Mx pasMmepbl oNpefensoT ¢ yYeToM npunycka Ha nocnegy-
IOLLYI0 MexaHn4yeckyto obpaboTky, obecneunBatoLLylo OTCYTCTBUE MeTanna, noABepriieroca TepMmyeckomy
BAIMSAHUIO NPV pe3ke B paboyei yacTn 06pasLoB.

Mpunyck Ha BENMYMHY 3aroTOBKW, NPW KOTOPOM 06ecneynBaeTcsl OTCYTCTBUE B paboyeit YacTu obpasua
meTanna ¢ U3MEHEHHbIMW B pe3y/sibTarte pe3kn CBOMWCTBaMW, Ha3Ha4YaloT B 3aBUCMMOCTM OT cnocoba pesku.
3HayeHus NpMNyckoB Moj, MexaHnyeckyo 06paboTKy A0/KHbI cCOOTBETCTBOBaThL TpeboBaHuam FTOCT 6996.

5.1.3 Pa3mepbl Npo6 onpefenstoTcs YNCIoM v pasmepamy 06pasuos. MNpobbl, 3aroToBkn 1 obpasubl
ANA UCMbITaHWA N aHanm3a [0/KHbl 6biTb NPOMapKMpoBaHbl. KnelimeHne npob, KOHTPO/bHbIX COEAUHEHWI
3aroTOBOK M FOTOBbIX 06pa3L,0B MOXEeT 6bITb NPOBEAEHO N0ObIM CNOCOGOM TaknuM 06pa3om, YTOObI Kneiimo
6b1/10 pacnonoXeHo BHe paboyei YacTu obpasLa 1 coxpaHsaIoch Ha 06pasLe nocse NPpoBeAeHNS UCTIbITAHUSA.

5.1.4 dopma 1 pasmepbl 06pa3LOB /18 UCMbITAHWIA HAa CTaTUYECKOEe pacTsXKeHNe Npu KOMHATHON TeM-
nepaType fo/MKHbI COOTBEeTCTBOBATL TpebosaHnaM FOCT 1497, npu NOHMXEHHbIX TeMnepaTypax — Tpe6osa-
Husam TOCT 11150.

dopma 1 pasmepbl 06pa3L,0B 13 CBAPHbLIX COEAUHEHWNI A8 3TUX UCTIbITAHWI 40/HKHBI COOTBETCTBOBATb
TpeboBaHuam FOCT 6996. K ucnoiTaHusaM He gonyckalTcsa obpasubl, UMetoLwwme OTCTYNeHUs No YncToTe
MexaHn4yeckoin 06paboTku, a Takke 06pasLbl C MeEXaHNYECKMY NOBPEXAeHNsIMU B paboyeit yactu. Mx 3ame-
HSIIOT TAKUM Y€ YMCIIOM HOBbIX 06Pa3L,0B, U3rOTOB/IEHHbIX 13 TOM Xe NPO6bl UM KOHTPOILHOTO COEANHEHNS.

5.1.5 TMpu noAroToBke 06pasLoB AN U3MEPEHUs TBEPAOCTU [0/KHa cobntofaTbea napannesnbHoCcTb
paboueli n 0oNopHOI NoBepXHOCTe 06pa3LoB.

5.2 O6opyaoBaHue 45t onpefeNieHUs MexaHu4yeckux CBOiCTB

5.2.1 MMpw6opbl AN N3MEepeHna TBEPAOCTN (TBEpPAOMEPbI) AO/KHbI COOTBETCTBOBATbL Tpe60BaHNAM —
FOCT 23677

5.2.2 O6opypoBaHue ans UCMbITaHW Ha cTaTuyeckoe pacTsXXeHune (paspbiBHbIE MaLLWHbI) NPW KOMHAT-
HOI TemnepaTtype A0/HKHO cooTBeTCTBOBaThb TpeboBaHuam MTOCT 1497; npu NOHWXEHHOW TemnepaType —
FOCT 11150.

5.2.3 O6opypoBaHve AN UCMbITaHWA Ha yAapHbli n3rnbé (MasTHUKOBbIE KOMPbl) LO/MKHO COOT-
BeTcTBOBaTb TpeboBaHusAsm FOCT 9454.

5.2.4 WN3mepuTesnbHOe ¥ BCNoMoraTesnbHoe 060pyoBaHne 1 cpefcTBa KOHTPO/IA [O/MKHbI NPOXOAUTL
nepuoaunyeckyto noBepky (KannmbpoBsKy) 1 aTTecTauunio B COOTBETCTBUM € TpeboBaHusamu FOCT P 8.568.

5.3 lI3MepeHue TBEPAOCTN CBAPHbIX COEAUHEHWNI

53.1 M3mepeHne TBEPAOCTU CBAPHbIX COEANHEHNI KOHCTPYKUWIA 1 feTaneil npoBoAAT caeayowmumm
MeTtogamu; no Bukkepcy (HV) B cootBeTcTBUM € TpeboBaHusamu FOCT 2999. no BpuHennio (HB) B cooT-
BeTCTBUM c TpeboBaHnamm TOCT 9012 n no Poksenny — wkanam A. BuC (HRA. HRB nHRC) B cooTBeTCTBUM
c Tpe6osaHuaMu FOCT 9013, oTAaBas npeAnoyTeHne 3amepy no Bukkepcy.
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5.3.2 V3mepeHune TBepLOCTY MO Bukkepcy NpoBOAAT HAa MUKpoLandax nunm obpasuax ¢ nonnpoBaHHol
NMOBEPXHOCTLIO, EC/IN OYepTaHUA LWBa BUAHbLI 6e3 TpaBneHus. LLlepoxoBaToCTb NOBEPXHOCTU A0/MKHA ObITh HE
60nee 0.16 mkm no FOCT 2789.

5.3.3 U3mepeHune TBepaocTn no BpuHennto wnu no PokBensy NpoBOAAT HA Makpownugax uam Ha
o6pasuax c WanMoBaHHON NMOBEPXHOCTbIO, €C/N oYepTaHus LWBa BUAHbI 6e3 TpaBneHus. LLepoxoBatocTb
noBepxHOCTV 06pas3uoB (MM yyacTka AN U3MepeHus TBephocTu) fo/kHa ObiTb He 6onee 2.5 MKM no
FOCT 2789. ecnu HeT APYrnX yka3aHWil B HOPMATUBHbIX Y TEXHUYECKUX AOKYMEHTax Ha MeTalonpoayKLuio.

5.3.4 V3mepeHne MUKPOTBEPAOCTM MPOBOAAT Ha MuKpowudax wan obpasuax C noanpoBaHHON
NMOBEPXHOCTbIO, ECNN OYEPTaHUS LIBa BUAHbI 6€3 TpaBneHus.

LLiepoxoBaToOCTb NOBEPXHOCTN A0/IXKHA 6bITh HEe 60nee 0,32 mkm no FOCT 2789.

5.3.5 V3mepeHne TBepAOCTU NPOBOAAT B NOMNEPEYHOM ceyeHun obpasuoB 4718 BCeX BUAOB CBapHbIX
coeAuHeHW KOHCTPYKUWIA 1 feTaneli BCOOTBETCTBMM C NPUIOXEHMEM A.

5.3.6 TBepAoCTb OCHOBHOIO MeTasifia, Pas/inyHblX YHaCTKOB 30Hbl TEPMUYECKOrO BUAHUA U MeTanna
LIBA U3MEPSIOT MO O HOI NN HECKOSTbKUM IMHUAM, YKa3aHHbIM Ha pucyHke A. 1 (npunoxeHne A). Ecnu coeaun-
HeHVe BbINO/IHEHO M3 METa/INI0B Pa3/InyHbIX Mapok, TO TBEPA0CTbL U3MEPSAIOT A/15 KaXA0r0 U3 HUX.

Mpy n3MepeHnsXx, BbINO/HAEMbIX B HENMOCPEACTBEHHONM 6/1M30CTU OT rpaHuLbl CNNaBNeHUsl, PEKOMEH-
AyeTcs NpoBOAUTL Ba-TPU U3MEPEHUS B COOTBETCTBUM C No3uuueii | pucyHka A.2 (npunoxeHune A) nnv gonon-
HUTENbHbIE N3MepeHUs No nosuuun Il pucyHka A.2 (npunoxeHue A).

[JlonyckaeTca nposefeHve n3MepeHnii Ha ydacTkax CBapHOro CoeAHeHNs, ykasaHHbIX Ha pucyHke A.3
(npunoxexue A).

5.3.7 TBepAOCTb CTbIKOBbIX 1 YTNOBbIX COANHEHWNI, BbINO/THEHHBIX AYrOBOI CBAPKOM, N3MEPSIOT:

- NPUTOJILLMHE OCHOBHOIO MeTaslla UNnyrnoBoro wea ot 1.540 9 MM — BcooTBeTCTBMM c no3uyueid VIII
prcyHka A. 1 (npunoxeHve A) No 0gHOM NYHKTUPHON NUHUK;

- Npu TonwuHe oT 9 Ao 25 MM — B cooTBeTCTBUU € no3uumamu | u lll pucyHka A.1 (npunoxeHune A) no
[ABYM CMJIOWHbIM JINHUAM,;

- NpuTONLWMHE OT 26 f,0 60 MM — B cOoOTBETCTBUY C no3unumamu llunum lll pucyHka A.1 (npunoxeHue A) no
[ABYM CM/IOWHBIM W O4HON MYHKTUPHON INHUAM.

Cxemy usmepeHuns TBepA0CTU Npu TO/ILWMHE OCHOBHOrO MeTasnia Uan yrnosoro wea 6onee 60 MM oro-
BapvBaloT B TEXHWYECKNX [,OKYMEHTAX Ha CBapHOEe COeIMHEHNE KOHKPETHOM AeTanu Uamn KOHCTPYKL MU,

5.3.8 TBepAoCTb CBapHbIX COEMHEHWI, NOSTyHEHHbIX 3/1EKTPOLLIAKOBOW CBApKOW, M3MepsAT B COOT-
BETCTBUM € no3uuueit IV pucyHka A. 1 (npunoxeHue A).

Yucno Touek M3mMepeHmnin B 30He TEPMNYECKOT0 BANAHUS JO/MKHO BbITb He MeHee 10.

5.3.9 TBepAoCTb Pas3/IMYHbLIX Y4acTKOB MeTasina WBa N3MepsaoT B COOTBETCTBUM C NO3uLMei V pUcyH-
ka A.1 (npunoxexue A).

5.3.10 TBepAoCTb CBapHbIX COEANHEHWNI, NO/TYYEHHbIX CBAPKOIi AaBNEHNEM, N3MEPSAIOT B COOTBETCTBUMN
¢ nosuuuei VI pucyHka A.1 (npunoxeHue A).

5.3.11 TsepAocCTb HanaB/IEHHOro MeTassla Npy KOHTPOJIe KayecTBa CBapOYHbIX MaTepuasnios uime-
pSlOT B COOTBETCTBUYM C no3uumeit VIl pucyHka A.1 (mpunoxexuve A).

5.3.12 VI3mepeHne MUKPOTBEPAOCTM MPOBOAAT AN OnpejesieHusi CBOWCTB CBapHbIX COEUHEHW,
rnyévHa 1 nnowaib KOTopbIX He NO3BOJIAKT NPOBOAUTL 3aMepbl TBEPAOCTU BbllLeyKa3aHHbIMU MeTodaMu,;
OTAe/IbHbIX YYaCTKOB; CTPYKTYPHbIX COCTaB/IAIOLNX; 3€PEH; TOHKUX C/I0EB NOKPbLITUA M 30H TEPMUYECKOTO
B/IMSIHNSA CBapPHbIX COEAMHEHWI; NOBEPXHOCTHbIX ABMEHW (06e3yrnepoxuBaHns); ABMEHWNA, CBA3AHHbIX C
NOKasIbHbIM N1ACTUYECKUM AedOpMUPOBaHMEM; N3YHEHNA XUMUYECKOW 1 CTPYKTYPHOI HEOAHOPOAHOCTEN, a
TaKkKe AN NOSyYEeHUs 3HAUNTENIbHOTO KONIMYEeCTBa 3aMepoB (415 HAKoMIeHUss 06 bEKTUBHOW MHGhopMaLun).
Mi3mepeHre MUKPOTBEPAOCTU NPOBOAAT B COOTBETCTBUM C TpeboBaHuaMmu FTOCT 9450.

5.4 lcnblTaHue CBapHbIX COeAMHEHNI HA yaapHbIi U3rn6 u (MNun) BA3KOCTbL paspyLleHus

5.4.1 WcnblTaHne CBapHbIX COeMHEHUI Ha yAapHbI n3rnb ¢ onpegeneHnem yaapHoin BA3KOCTU Uan
paboTbl yaapa, WinM NPOLEHTHOr0 COOTHOLWIEHUS XPYMKOW M BA3KOW COCTaBAAKOLWMX NOBEPXHOCTU U3/10Ma
(onpepensieTcs TemnepaTtypHblii MHTEPBa XPYNKOCTK N0 Hanmuunio 50 % BSA3KOI cocTaBSOWENR B U3/loMe)
nNpoBOAAT A5 MeTas1a CBapHOro Wwaa (HannaBfeHHOro MeTanna), Pas/iMyHbiX y4acTKoOB 30Hbl TEPMUYECKOro
B/IMSAHWA U OCHOBHOTO MeTanna. NpeanoytutenbHbIMU AN 06pasL 0B U3 CBAPHbLIX COEAUHEHWU KOHCTPYKLIWIA
n feTtanein apnaTcsa o6pasupl ¢ V-06pasHbiM HagpesoMm (o6pasubl Lapnn).

5.4.2 VicnbiTaHne cBapHbIX COeMHEHUI Ha BA3KOCTb pas3pyLleHns NpPoBOAAT A MeTanna CBapHOro
LBA, Pa3/INYHbIX yH4aCTKOB 30Hbl TEPMUYECKOIO BAVSIHNA 1 OCHOBHOIO MeTasnna.

5.4.3 VcnblTaHna Ha yaapHblii n3rnb v (Maum) BA3KOCTb paspyLlleHnss NPOBOASAT NPWU HOPManbHOW TeM-
nepatype (18 °C) u npu TemnepaTtype MuHyc 60 °C B TOM cfiyyae, €C/iM B HOPMATUBHbIX U TEXHUYECKNX
[OKyMeHTax Takoe TpeboBaHve He NpebsABASEeTCS K OCHOBHOMY MaTepuany 3TUX KOHCTPYKUWI 1 AeTaneil.
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544 YncneHHble 3HaYeHNa napameTpoBs, onpefensiowmnx MexaHnyeckme CBolicTBa CBapHbIX CoefjuHe-
HWA. ycTaHaBNMBAKTCSH HOPMATUBHLIMU 1 TEXHUYECKMMU AOKyMeHTaMu oTpacnu (Hanpumep, FOCT P 53192)
UNN B AOKYMEHTaLMN Ha KOHKPETHYI KOHCTPYKLUIO (M3aenue).

6 OnpepgeneHve MakKpoCTPYKTYpPbl CBapHbIX COeaUHEHMN

MakpOCTPYKTYpY CBApHOr0 COeAMHEHUSI ONPEAENsoT Ha CneLuanbHO NPUroTOBIEHHOM Makpownde
(TemnneTe) c LenbHo BbiSBEHUS (DOPMbI U pa3MepOoB CBAPHOTO LUBA, PA3/INMYHbIX YYACTKOB 30HbI TEPMUYECKOTO
B/INSIHUSI, MaKpOAeDeKTOB CBApHOIo COeANHEHNs, a Takxe /18 YCTaHOB/IeHUs xapakTepa usnoma o6pasua
nocse MexaHUYecknx UCNbITaHWiA UK M3NI0Ma KOHCTPYKLMW UK AeTanu B aKCcnayaTauum.

6.1 OT60p NPO6 M N3roToB/IEHNE MakpoLw o (TemMneTos)

6.1.1 O6pa3subl 419 aHanM3a MakpoCTPYKTYpbl Bbipe3atoT N3 CBAPHbIX COeAUHEeHWI B NPOAO/IbHOM UAn
nonepeyHom ceuyeHusax. O6pasubl AO/KHbI OXBaTbiBaTb BCE 30Hbl CBAPHOrO COELUHEHWS: CBapHOW LUOB,
y4acTKu 30Hbl TEPMUYECKOTO B/IMSAHUSA, 0 OCHOBHOIO MeTasifia BKIUYNTENBHO.

6.1.2 Bbipe3ky 06pa3L0B BbINOMHST /I06bIM CNOCO60M MexaHU4Yeckoli 06paboTkn (hpesepoBaHUEM,
CBep/ieHneMm, CTporaHuem 1am peskoii), Npu ycaoBmm, YTo 3TOT cnocob He BrieveT 3a CO60M N3MEHEHUSI CBONCTB
meTanna. Mpn peske abpasvMBHbIM WHCTPYMEHTOM o6pasel, oxnaxialT 3aMyfbcuei, npumeHsemol ans
X0N04HOI MexaHnyeckoin 06paboTkn. TemnepaTypa B MecTe pe3a CTa/lbHblX 06pa3L0B f0/HKHA ObiTb He BbllLe
80 X .

6.1.3 Bblibupatb MecTo U Hanpas/ieHve pe3a ANA NPUroTOBNEHMA Makpoluuga crefyeTt ¢ yyeTom
cnegyoLmx hakTopos:

- AN OLEeHKN hOPMbl U OPUEHTALNN KPUCTAN/IUTOB B METas/ie CBapHOro LWBa M/I0CKOCTb pe3a Ao/mKHa
NPOXoANUTbL NEePNeHANKYNAPHO KOCU CBAPHOTO LWBA;

- NpW aHanuM3e MakpoCTPYKTYpbl M3/10Ma CBapHbIX COefUHEHNI OLeHnBaeMas NoOBEPXHOCTb obpasua
[OMKHa copepxaTb npegnonaraemMble fedekTbl, NOCAYXWBLUME NPUYMHOK pa3pylleHns (TpewuHbl, wna-
KOBbl€ BK/TIOYEHUSA. MOpPbI, HECM/IAaBNEHUA UT. M.).

6.1.4 TMoBepPXHOCTb MakKpOL/IMG OB NOABEPratoT TOPLEBaHNIO, CTPOraHuio nnu waudgosaHuio. Mocne
MexaHn4yeckoih 06paboTKM NOBEPXHOCTb A0/KHA BblTb POBHOW U ragkoli, He 601ee 20 MKM B COOTBETCTBUM
¢ Tpe6oBaHusmu FOCT 2789.

6.1.5 Mocne NOAroTOBKM M OYUCTKM 06pasLa NPoBOAAT MakpoTpaB/ieHVe, PeXxnMbl 1 peakTuBbl Tpassie-
HVA onpeaenstoT B 3aBMCMMOCTY OT OCHOBHOTO ¥ NPUCaf04YHOro Matepunanos. PekoMeHayemble peakTusbl 1
peXvMbl TPaB/IEHUS [O/KHbI COOTBETCTBOBATbL TpeboBaHnsam FOCT 10243 nTOCT 22838.

6.1.6 TpaBneHue cnegyeT NPOBOAUTbL A0 MOSYYEHMS YETKO BbISB/IEHHOV MakpOCTPYKTYpbl, NO3BO/INA-
loLeli oueHnBaTb reoMeTpuio U YopMy CBapHOro LBa, HaniaBfeHHOro MeTanna, 30Hbl CniaB/eHns, 30HbI
TEPMUNYECKOTO BAIVSHUA U BCEX MPUMbIKAIOLLUX 30H O OCHOBHOIO MeTasl/1a, a Takke CpaBHUBATb MOJTyHEHHYIO
MaKpOCTPYKTYpY C hOTO3TasioHaMM cneumanbHbIX WKaa U n3obpaxeHnamm ((QoOTOCHUMKaMM).

6.1.7 Mocne TpaBneHWs o6pasLibl NPOMbIBAOT B NPOTOYHO BOAE ¥ NpocyLunBatoT. Mpyu Heo6xoanMocTr
XpaHeHusi obpasLbl 4OMNONHUTENBHO 06paboTaTh 10 %-HbIM CNIMPTOBbLIM PACTBOPOM aMMMUaka (HalaTbIPHbIN
CMMPT) UM MPOMBbITb CIUPTOM W NOKPbITh 6ECLBETHLIM S1AKOM.

6.2 O6opyanoBaHue 4Na MakpoaHanusa

6.2.1 [ins BbifABNEHNA MakpoAedeKTOB CBApHbIX COeAVHEHWUN, onpeAesieHns TOYHOro BuAa ussnoma
npumeHsaoT Aynel no FOCT 25706. cTepeoMUKPOCKONbI C yBe/IMYeHneM KpaTHOCTH oT 20*.

6.2.2 leomeTpuyeckue napameTpbl CBAPHOro COeANHEHUS NPU OLEHKE MaKpOCTPYKTYpbl ONpeaensioT C
MCMNosib30BaHNEM pasfINyHbIX CPeAcTB usmepeHus (nuHelikn no FOCT 427, wTtaHreHumpkynu no FOCT 166,
wTaHreHrnyouHomepbl no FOCT 162 u gp.), UsmepuTesibHbIX MUKPOCKOMOB WM CUCTEM aHanunsa usobpa-
XeHus.

6.3 OueHkKa MakpoCTPYKTypbl

6.3.1 lpu oLeHKe MakpOCTPYKTYpbl CBAPHOTO LIBA ONpeAensaioT OCHOBHbIE reoMeTpuyeckme napameT-
pbl (YCU/IEHME CBApPHOrO LWBA. KaTeT CBapHOro WBa. ry6unHy NnponaasieHns, Be/IMUMHY NepekpbITUS CBapHbIX
LBOa/HaNNaBNeHHbIX Ba/MKOB, TOJLWMHY Han/aBNeHHOro MeTasisia, KOJIMYecTBO CnoeB, 06bem cBapku/
HanaBku, (hOPMy U pa3Mepbl 30Hbl TEPMUYECKOTO BANSHUSA 1 ap.).

6.3.2 lNpu MakpoaHanu3e Ha TeMneTax BbIABASAKT MakpoAedeKTbl CBAPHbIX COEAUHEHU (YyCafouHble
paKkoBUWHbI: ra3oBble NOpbl U NOMOCTU; TPELLMHbI; CBULLW; HECNaB/eHUs; HeNnpPoBapbl; TBepAble BKIOYEHUS;
XUMUYECKYI0 U CTPYKTYPHYO HEOAHOPOAHOCTY 1 Ap.). OCHOBHbIe AedeKTbl MaKkpOCTPYKTYpbl CBapHbIX COeaun-
HeHuli npueeaeHbl B FTOCT P ICO 6520-1 n B npunoxeHun b.
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6.3.3 [puoLeHke CBOICTB MeTasNa LWBa Ha aTane oTpadboTKM TEXHOOTMM CBaPKK, NyTeM BapbUpOBaHUs
pPeXuMoB pekoMeHAyeTCcs MPOBOANTL CPABHUTEbHbIM aHanM3 MakpoCTPYKTYpbl aHaM3npyemoro obpasua c
TUnM3auuei NepBnYHbIX MaKpOCTPYKTYP CBapHbIX LWBOB, MPUBEAEHHON B NPUA0XeHUn B:

| TMN — xapakTepu3yeTcs pacnosioXXeHNeM BO/b OCK LUBA CTO/I64ATOr0 KpUCTaN/IMTa U INHUIA CTbIKa ¢
HUM BeAyLLMX rpaHein KpUCTanauToB, pacTywWwmux OT NMHUK cnniasBnieHns. O6pasyeTcs npu Manoli CKopocTu
CBapKu.

Il TMN — MakpoCTpykTypa o6pa3yeTcs cTonbyaTbiMWM KpUCTanIMTamu, HanpaBfieHWe OCeil KOTOpbIX
npeAcTaBnseT OpTOroHabHble TPAeKTOPUM K CeMelicTBY (DPOHTOB KpUcTanAn3aumun. B ueHTpe wea kpuctan-
NINTbI N1ABHO CMbIKAIOTCS NOA YINI0M, paBHbIM Hy/t0. O6pa3yeTcs Npu HU3KOV CKOPOCTY CBApKU U OT/IMYaeTcs
HWU3KUM COMPOTUB/IEHNEM 3aPOXAEHNIO N PACNPOCTPAHEHNIO TPELLUH.

Il TN — cchopMupoBaH KpucTanaMTamu, KoTopble B Mpouecce KpucTaaam3auumn npopacTatT yepes
OCb LUBA. N CTbIKABYX (DPOHTOB KPMUCTaN/IM3aL MK B LLEHTPE LWBa 0bpa3yeTcsa nepensieTeHnem BepLUMH KpucTas-
NMTOB. MakpoCTPyKTypa Takoro Tuna xapakrepusyeTcsi NOBbILLEHHbIM CONPOTUBEHNEM Pa3pyLUEHNIO.

IV Tun — cTbik A4BYX (DPOHTOB KpuCTanM3aumm obpasyeTt YeTKyld NOBEPXHOCTb CMbIKaHWUA BefyLnX
rpaHeil geHapuToB. Takas MakpoCTPyKTypa BO3HMKAeT Npu 60MbLINX CKOPOCTAX CBApKM M XapakTepusyeTcs
HU3KMM COMPOTUB/IEHNEM Pa3PYLLEHWIO.

V TMn — ANns 3TOro Tuna XxapakTepHO PacnosiokXeHne B LeHTpe wBa 06/1acTu pasopueHTUpoBaHHOIo
CTpoeHuA. 3Ta 06n1acTb orpaHNyeHa NOBEPXHOCTAMU CpacTaHus C Heil BeAyLnX rpaHeli KpucTananTos, pas-
BMBAIOLLMXCA OT JIMHUN CMNIAB/IEHNA K LLEHTPY LBa.

6.3.4 OueHKy MakpOCTPYKTYpbl U3/10Ma CBapHbIX COeAUHEHNI NPOBOAAT BU3yasibHO Ha 06pasuax nocne
yAapHbIX UcnbiTaHuii (cM. 5.4) nan nsnoma ceapHbIX COeAUHEHNI KOHCTPYKLMIA 1 feTanei paspyLmnBLLIMXCS
B aKcnayaTauuu. Mo BuAy WU3/IOMbI NOAPA3feniAloT Ha 3epHUCTble (KpUCTan/IMyeckne), BOSIOKHUCTbIE ©
aMopHble.

6.3.5 3epHuUCTbI (KpUCTanIMyYecKnii, Xpynknii) 3NoM xapakTepusyeTca Xpynkum paspylieHuem 6es
CYLEeCTBEHHOW nnacTuyeckoii gedopManum 1n HabnwaaeMoil B U3/IoMe 3epPHUCTON CTPYKTYpOWA, chaceTku
n3noma npeAcTaBsaloT CO60W NIOCKOCTM CKablBaHUA OTAE/bHbIX 3epeH. 3TOT BMA M3noma nogpasgensercs
Ha MeXxKpucTananyeckne (MHTeprpaHynsipHblie) — npoucxogsime no rpaHuLam 3epeH, U TpaHcKpucTanm-
yeckne (MHTparpaHynspHblie) — nepecekawoLlne camu KpucTaninTbl.

6.3.6 BOIOKHUCTBIN (BA3KWI) N3/10M XapakTepnsyeTcs OTCYTCTBUEM 3EPHUCTON CTPYKTYpPbI, KOTOpas He
HabnofaeTca n3-3a NpeAlecTByOWel paspyLleHnio naactTuyeckoin gedopmMaunm, mckaxatouieid opmy
3epHa.

6.3.7 AMOp(HbI (CTEKNOBUAHbIW, PAKOBWCTbIA) U3/IOM UMEET HEepOBHble NMOBEPXHOCTWU, HE MMeeT
KPUCTan/im4yeckoro CTpoeHus.

7 OnpepeneHne MUKPOCTPYKTYPbl CBAPHbIX COeAUHEHU

OUEeHKY MUKPOCTPYKTYPbl CBAPHbIX COEAVHEHUI KOHCTPYKLMIA 1 feTaneli NpoBOAAT C NCNO/Ib30BaHNEM
crnepyloWwmnx MeTog0B meTanorpamyeckoro KOHTPoOs:

- KayecTBEHHOro (naeHTUdMKaLmsa n onucaHne CTpPykTyp);

- KO/IMYecTBEHHOro — onpegesieHvie reomeTpun (pasmepos, naowageii, opmbl) CTPYKTYPHbIX COCTaB-
NALWNX;

- MOMYKONNYECTBEHHOTO (CpaBHEHNE C POTOITANOHAMY U LLKaTaMu MUKPOCTPYKTYP).

7.1 OT60p M M3roToBNEHME 06pa3L0B 418 onpefeneHnss MUKPOCTPYKTYPbl

7.1.1 MecTo 0T60pa 1 YMcno 06pa3yoB 415 U3rOTOBNEHUSA MUKPOLLIMADOB C Le/Ibio OnpeaeneHns MyK-
POCTPYKTYPbl CBAPHbIX COEANHEHWNI YyCTaHaBMBAOT B HOPMATUBHbIX U TEXHUYECKNX AOKYMEHTaX Ha CBapHble
COoefINHEHNA KOHCTPYKLUM naetanei.

7.1.2 Tpw oTCcyTCTBMM yKa3aHuii oT60p 06pa3LoB ANA onpefeneHunsi reoMeTpum CBapHoro Lwea (Hannas-
NIeHHOro MeTasifia), y4acTKOB 30Hbl TEPMUYECKOTO B/IMAHUSA MOCHOBHOIO MeTasina NpoBoAAT NPON3BOJILHO A1
BbISAIB/IEHNA 3aKOHOMEPHOCTeN Mexay MexXaHn4yeCKMMU cBoOUCTBaMU U CTPYKTYPHbIM COCTOAHMEM CBapHbIX
coefiMHEHWU KOHCTPYKUmMii 1 getaneii. OT60p 06pasLoB 418 MUKpOoaHanu3a NpPoBOAAT B MecTe oTbopa ANna
MeXaHUYeCKUX NCMbITaHWUl N1 TEMNIETOB A1 MakpoaHau3a.

7.1.3 NMnowafb cevyeHns MukpoLuinga Ha obpasLe fAo/kHa ObITb He MeHee 1cMm2 [1na meTannonpo-
AYKUMU TONLWMHOV MeHee 8 MM lonyckaeTCsl U3rotosieHve Wwanos naowaaso MeHee 1CcM2B COOTBETCTBUM
¢ Tpe6oBaHusaAmMm NFOCT 5639.

7.1.4 Tlo OKOHYaHUWN MOMPOBaHUSA Ha MUKpoLAUdax He [ONyCcKalTCA 3ayCeHLbl, OCTPble KPOMKMU,
3aBaJsibl, BbIOOMHbI, LapanuHbl, BblIKpallyBaHUS BKIOYEHWiA. LLiepoxoBaTocTb MOBEPXHOCTU JO/MKHA ObITb He
6onee 0,32 mkm no FOCT 2789.
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7.1.5 To oKOHYaHWV MOATOTOBKM MUKPOLLIMGbI NPOMbIBaIOT B aTunosom cnupte (FTOCT 18300) u npo-
cywvBalT hunbTpoBasnbHol 6ymaroii (TOCT 12026).

7.1.6 OTo6paHHble Npobbl, 3aroToBKM MNabopaTopHbie 06pasLbl cnefyeT XpaHUTb NPy TemnepaType oT
15 °C go 25 °C M OoTHOCUTE/IbHOWN BNXHOCTY BO3Ayxa He 6onee 50 %.

7.2 O6opynoBaHue A1 M3TOTOBMEHNS U MOATOTOBKM MUKPOLW NG OB

7.2.1 Bblpe3ky 06pa3LoB 418 U3rOTOBMNEHUS MUKPOLLIMGOB PEKOMEHAYETCA BbIMOMHATL Ha abpasus-
HbIX MeTasINIoOPeXYLLUX CTaHKax C MUHTEHCMBHbLIM OX/TaXAEHUEM B MpoLecce pe3aHus 3aroToBku, obecneymsa-
0L X OJHOBPEMEHHO B NnpoLuecce pe3aHus WAMgOoBKy NOBEPXHOCTHU.

7.2.2 WnudosanbHble 1 NoNnposasibHble paboTbl NPpM NOATOTOBKE MUKPOLLANGOB MPOBOAAT PYUHbLIM
MM aBTOMaTM3NPOBaHHbIM crocobamMu, MO3BOMAKWMMU yAanATb C MOBEPXHOCTU HETpaBfEHOro MWUK-
pownuda uapanuHbl, BUAMMbIe Npu yBennyenmm 100x

7.2.3 [nsa npoBefeHus WNNKGOBa/bHbIX W NOMPOBasbHLIX PaboT aBTOMATU3MPOBaHHbIM CNOCO60M
MCNob3ylT WANGOBa/bHO-NOMPOBa/IbHbIE CTAaHKM C aBTOMaTUY4ecKMMW rofioBKaMu A8  dukcauum
06pasLoB, perysimpyeMbiMn CKOPOCTAMU 1 HanpaB/ieHNeM - NTOBOPOTOM UM OBa/IbHOTO Kpyra u fepxatens
06pasuoB, MNPWKUMHBIM AaBneHnem pgepxaTtens obpasuos, nogayeri BoAbl ANS yAa/eHUs OCTaTKOB
abpasyvBHbIX MaTepuasnos.

7.2.4 WnudosanbHble paboTbl NPW PyYHOW NOArOTOBKE MUKPOLIANCOB NPOBOAAT Ha WM OBaNbHbIX
CTaHKax Win Ha WangoBanbHbIX WKYpKax, ¢ NOCTENEHHO YMeHbLlaowmmes pasmepom 3epHa (TOCT 10054).
MonuposasibHble paboTbl NPOBOAAT HA MO/IMPOBA/ILHOM CTaHKe C TOPU3OHTasIbHLIM PACMOIOXKEHNEM [MCKa,
06TAHYTOro CyKHOM, C UCMO/b30BaHWeM NOMPOBasIbHbIX NACT UKW CYCNEH3NA.

7.2.5 [lna npoBefeHMA aBTOMAaTM3UPOBAaHHBLIX LWANGOBasIbHBIX U NOANPOBasIbHbIX paboT o6pasybl
[O/XHbI 6bITb 3aNpeccoBaHbl C MOMOLLLIO CNeLMasbHbIX CMOJ1 B N1I0THbIE NPO6bI «TOPAYNUM>» U «XONOLHBIM>
cnoco6om.

7.2.6 «[opsiuyto» 3anpeccoBKy MPOBOAAT C WUCMOSIb30BaHMEM TEPMOAKTUBHbLIX U TEPMOMNIaCTUUHbIX
nopoLukos npu temnepartype oT 180 °C go 200 °C, ¢ ucnosnb3oBaHMEM aBTOMAaTUYECKOro ruapaBanyeckoro
npecca. O6paseL, NomMeLLaloT B KaMepy npecca, 3acbinaloT NOPOLLIKOM, KaMepy 3aKpbIiBatoT, BK/IHOYAKOT Npecc.
Mpouecc «ropayeii» 3anpeccoBky o6pasLa 3aHumMaeT oT 18 40 22 MVH. Noc/e Yero roToByio NPoby n3BnekatT
13 npecca.

7.2.7 «X0M0ofHYy0» 3anpeccoBKy WCMNO/b3YIOT A1 MaTepuasioB, YyBCTBUTE/IbHbIX K MOBbILLEHHbLIM
Temnepartypam v AaBneHuto, 419 3TOro NCNOb3YT CneunanbHblie CMecy NOPOLUKOB W xuakocTell. ObpaseL,
nomMeLlaroT B hopmy, 3a/1BatoT NPUrOTOB/IEHHON CMeChblo, 3aTeM obpasel, BMecTe C 3acTbIBLIMM (DOPMOBOY-
HbIM COCTaBOM M3BIEKaOT U3 DOPMBI.

7.2.8 B 3aBNCMMOCTM OT KOHUrypaummn obpasua hopmbl 4718 UX 3aNpeccoBK/ 1 gepxaTenu gnsa atmx
06pa3LoB MOTyT UMeTb CIEAYIOLLLYI0 TEOMETPUIO:

- unnuHgpuyeckue copmbl gnametTpom 25.30.40 n 50 mm:

- NpsAMoyrosibHble hopmbl ¢ pazmepamm 30 X 60 MM 1 40 X 60 MMm;

- cpefHNAs BbicoTa 06pasLa fJo/mkHa cocTaBiaTb 10—15 mwm.

7.3 OueHKa MUKPOCTPYKTYPbl CBAPHbIX COEANHEHNI

7.3.1 KonmMyecTBEHHYIO OLLE€HKY MUKPOCTPYKTYpbl NPOBOAAT C UCMO/Mb30BAHWEM CUCTEM YMNCEHHOTO
aHanm3a n3obpaxeHns 1 NonyvyeHnemM CrnekTpa reoMmeTpuyecknx napameTpoB 3/1IEMEHTOB CTPYKTYpbl (MUHK-
MasibHble. MaKCMMasbHble Y CpefHune AnameTpbl, NaoWaan CTPYKTYPHbIX COCTaBASAOLWNX, XapakTepucTukm 1
pacnpefeneHve HemeTaIMYeCKNX BKIOYEHWI, XapakTePUCTVKK aHU30TPONuKN rmucTorpaMmbl pacnpejene-
HWi n gpyrue). Mo utoram aHanmsa fosHKeH 6bITb ChOPMUPOBaAH OTYET.

MpnmevyaHune — [ins onpejeneHns COOTBETCTBUA peasbHOro MaclTaba noayYeHHbIM N306paXeHNam nNpous-
BOASAT KaNMGPOBKY NpOrpamMMHO-annapaTtHoOro KOMnjaekca aHanvnsa n3obpaxeHuii.

7.3.2 OueHKy MUKPOCTPYKTYpPbl CBapHbIX COeAMHEHWI NPOBOASAT C WUCMO/b30BaHWEM CrieAyroLmx
MeToA0B v TpeboBaHwit:

- OLEHKY AMCNepCHOCTU N/1IaCTUHYATOro U 3epPHUCTOrO NepanTa, pa3sMepoB Ur MapTeHCcUTa, KonnyectTsa
HUTPUAOB, KapbuaHoli ceTkn 1 KapouaHo HEOLHOPOAHOCTM, COOTHOLLEHUS, MapTeHcuUTa 1 TpoocTuTa npo-
M3BOAAT METOL40M CPaBHEHMS C 3TASIOHHLIMU LLIKa/TaMun B COOTBETCTBUM € TpeboBaHuamu FTOCT 8233;

- OUEHKY [OMCMepPCHOCTU U COOTHOLIEHMSA 3EPHUCTOrO W MAcTUHYaTOro NepsmnTa, OLEHKY OCTaTKOB
LLlEMEHTUTHOI CeTKM NPOBOAST B COOTBETCTBUM C Tpe6oBaHnaMy TOCT 1435;

- onpegeneHve 06e3yrnepoxeHHoOro c/108 No CTPYKType noj MUKPOCKONoM — MeToAoM M; meTofom
3amepa TBepgocTm — T, MeTOAOM 3amepa MUKpPoTBepaocTm — MT B COOTBETCTBUM C TpeboBaHWAMYU
FOCT 1763;
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- onpejefieHne HemeTaSIMYECKNX BKIIOYEHWI B CTa/IW 1 CNaBax CpaBHEHNEM C 3TAJIOHHbIMU LUKana-
MU — MeToAoM LL; nogcyeTom KosimyecTBa BKIOUEHUIn — MeToAoM K cornacHo Tpe6oBaHusim FOCT 1778.

7.3.3 MeTogpl BbIABNEHUSA 1 ONpeAeeHNs BE/IMYNHbI 3epHa 15 CBaPHbIX COEAVHEHWNI B KOHCTPYKLMAX
N feTanax u3 ctanei u cnnasoB NPoBoAAT B cooTBeTcTBUM ¢ FTOCT 5639 n TOCT 21073:

- MeTO[lOM CpaBHEHUS BUAA CTPYKTYPbI C 3TA/IOHHLIMY LLKa1amu;

- MeToAOM nojcyeTa 3epeH C UCNONb30BaHNEM aHann3a n3oopaxeHns:

- MeToAOoM nojcuyeTa nepeceyvyeHunin rpaHul, 3epeH (MeTog Xopa) C MCNob30BaHMEM aHann3a nsobpa-
XeHus.

7.3.4 [ns cBapHbIX COEAVHEHWNI B KOHCTPYKLMAX 1 AeTansix n3 AethopMmMpoBaHHbIX (MpoKaTHbIX) cTanei
NPOBOAAT OLEHKY NepanTa, CTPYKTYPHO-CBOGOAHOrO LieMeHTUTa, N010CYaTOCTN heppuTo-NepNTHON CTPYK-
TYpbl, BUAMAHLWITETTOBON CTPYKTYPbl METOAOM CPaBHEHUS C 3TA/IOHHbIMU LLKa/iaMW COr/lacHO TpeboBaHnaMm
FOCT 5640.

7.3.5 [ns cBapHbIX COeAUHEHWI B KOHCTPYKLMAX U AeTaNAX N3 ayCTEHUTHbIX CTaseil NpoBOAAT OLEHKY
cofepxaHma anbda-pasbl MeToLOM CpaBHEHWS C 3Ta/IOHHbIMK LUKaNamu CcorfacHo TpeboBaHUSAM
FOCT 11878.

7.3.6 [1nA cBapHbIX COeANHEHWI B KOHCTPYKLMAX W AeTansx U3 OT/IMBOK U3 YyryHa KOHCTPYKLMOHHOIO
Ha3HaYeHUss MUKPOCTPYKTYPY OL,eHMBalOT B COOTBETCTBUU C TpebosaHusamu FTOCT 3443 no cnepyouimm
KpUTEpUAM:

- OLeHKa Tvna CTPYKTYpbl, COOTHOLWIEHWA NepanTa n eppuTa MgMcnepcHocTu nepauTa:

- oueHka hopMbl, pa3mMepoB, pacnpejeneHns BKAoYeHuii rpaduta v konuyecTsa rpacdura,;

- OUEeHKa CTpoeHusl, pacnpegenexus, gnametpa syeek pocngHbix CETOK, N0 aAb BKIHUYEHWIA;

- OUeHKa BKOYEeHUl LieMeHTHTa.

8 KOHTpO/Ib XMMNUYECKOTo cocTaBa

OnpegeneHne COAEPXaHUS XUMWUYECKUX IM1EMEHTOB (XMMUYECKUIA aHanu3) CBapHbIX COeAUHEeHWH
npoBOAAT B COOTBETCTBMYM C 06w MMM TpeboBaHnaMmM k meTogam aHanunsa no FOCT 22536.0 n FTOCT 28473,
MeToAaMu DOTOINEKTPUYECKOTO CNEKTPanbHOr0 aHanusa B COOTBETCTBUM C TpeboBaHuamu MOCT 18895,
peHTreHoNI0opEeCLLEHTHOIO aHanM3a B COOTBETCTBUU ¢ TpeboBaHusamu TOCT 28033. a Takke no TpeboBa-
HUAM CcTaHAapToB, NpuBefeHHbIX B Tabnuue 1. OT60p Npob ANS onpefeneHns Cofepx)aHua XMMUYecKnx
3/1€MEHTOB NPOBOAAT B COOTBETCTBUM C TpeboBaHusmMm FOCT 7565 ntpeb6oBaHusamu MOCT 7122,

Ta6nuuya 1— MeToabl OnpefeneHns XMMUYeCcKoro cocrtasa

Xumunyecknin coctas (B MpoLeHTax) HopMaTuBHbI OKYMEHT
Yrnepop FOCT 12344, TOCT 22536.1
Cepa FOCT 12345. TOCT 22536.2
KpemHnii FOCT 12346. TOCT 22536.4
doccop FOCT 12347. rOCT 22536.3
MapraHel, FOCT 12348. TOCT 22536.5
Bonbdpam rocT 12349
Xpom FOCT 12350
BaHapgwii FOCT 12351
Hukenb FOCT 12352
Megb FOCT 12355
TutaH FOCT 12356
A3oT FOCT 12359
Hwuno6wuii FOCT 12361
Monun6gex rOCT 12354
MblWbAK rOCT 12358
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9 OdopmneHue pe3ynbTaTtoB

9.1 MMpwu Bcex BUAAX MexaHN4YeCKnxX UCNbITaHW CBONCTB CBAPHbIX COEAVHEHMNI KOHCTPYKUWIA 1 aeTanei
[OMmKeH 6bITb COCTaB/IEH NPOTOKO/, COAEPXaLLNIA:

- CBefleHNs 0 KOHCTPYKUMKM (geTanu), BpEMEHU U3rOTOBNEHUSA U3[eNns, NpeanpuaTUn-u3roToBuTene;
TOJILLMHE N Mapke OCHOBHOTO MeTasifia; MexaHu4eckmnx CBOWCTBax 0CHOBHOro meTanna (cnnaea) usgenus;

- cBefeHusa o Tune obpasua, MecTe ero oTbopa, MapknpoBke;

- cBefleHns 06 o6beme U pasmepax CBapHOro WWBa W/WAW HannaB/IEHHOro MeTasna, KonuvecTse
CpoKax NpoBeAeHNs CBAPOUHbIX paboT, cnocobe cBapkn Uan HanaaBky, peXxrmMax u TeXHOM0rMYecknx npuemax
BbINO/IHEHNS CBAPOYHbIX paboT, TMne coeguHeHns (415 CBapHbIX WBOB), BUAe TepMuyeckoin obpaboTkm (ecnu
OHa MpPoBOAMNACH), NCMOb3YEMbIX CBAPOUHbIX MaTepuanax;

- BUAbI UCMbITAHWIA, NOPAAOK UX NPOBEfEHNsA (AONONHUTENBHO, B 3aBUCUMOCTU OT BMAA WCMbITaHW,
cnefyeT yKasblBaTb TemnepaTypy UCNbITaHUSA, MakCHMasibHYH 3HEPTUIO Korpa, CXeMy pacnosloXeHUs ToYek
3amepa TBepAOCTU 1 Ap.);

- pesynbTaTbl UCMbITaHWIA Ha onpeAenieHe MexaHM4yeckux CBOMCTB C yka3aHMeM mecTa paspylleHus
(no meTanny wea, No MeTassy 30Hbl TEPMUYECKOTO BAIMAHUS, MO OCHOBHOMY MeTasfy);

- CBefeHus 0 Hannuuy AedekToB B u3nome obpasua;

- NMPUMEHsIEMblE HOPMATUBHbIE U TEXHUYECKMNE JOKYMEHTbI.

9.2 PesynbTaTbl UCMbITAHUIA criegyloT ohopMAsATbL B COOTBETCTBUM C TpeboBaHusmu FTOCT 3.1109,
rOCT 8.417.

10 TpeboBaHnA 6e30NacHOCTU

10.1 O6wue TpeboBaHuA

10.1.1 NpoBefeHVe VHCTPYKTaxa Mo TeXHWKe 6e30MacHOCTU Ha NpeanpuaTUM AO/KHO COOTBETCTBO-
BaTb TpebosaHmam MOCT 12.0.004.

10.1.2 Paboyee MecTO AO/DKHO COOTBETCTBOBaTb TpeboBaHWAM 6e30MacHOCTV B COOTBETCTBUM C
TpeboBaHuamu NOCT 12.2.061.

10.1.3 Pab6ota Ha HeucnpaBHOM nabopaTopHOM 060pyA0BaHUN 3anpeLlaeTcs.

10.2 Tpeb6oBaHua kobopyfoBaHUIO U MaTepruanam

10.2.1 BesonacHocTb paboTbl 060pyA0BaHNSA A0/MKHA 06ecneynBaTbCa COOTBETCTBUEM €ro KOHCTPYK-
uun TpeboBarHmam FOCT P M3K 60204-1, TOCT 12.2.003, TOCT 12.2.007.0. 3a3emneHne naboparopHoro
3/1eKTPO060opPYA0BAHNS A0/HKHO MPOBOAUTLCS B COOTBETCTBUN € TpeboBaHuamm MOCT 12.1.030.

10.2.2 Mpu ucnonb3oBaHWM B KaYeCTBe PeaKkTUBOB OMNacHbIX (eAKMX, TOKCUYHbLIX) BeLeCcTB cregyet
pykoBoAcCTBOBaTbCA TpeboBaHNAMU 6e30NacHOCTU, W3/IOKEHHbIMW B HOPMATMBHBIX AOKYMEHTax Ha 3Tu
BellecTBa 1 TpeboBaHmamum FOCT 12.1.005 n FOCT 12.1.007.

10.2.3 MNprMeHeHWe NepcoHasbHbIX 3NEKTPOHHO-BbIYNCANTENIbHBIX MALLWH AO/MKHO OTBEYaTb Tpebo-
BaHMAM CaHuTapHbIX Npasua nHopm [2].

10.3 XapakTepuCTUKM ONacHbIX U BPeAHbIX (haKTopoB

10.3.1 Mpu npoBegeHnn paboT npegycmaTpmBatoT Mepbl 3alUnTbl paboTatoLwmnx 1 oKpyxarLleli cpeabl
OT BO3[EiCTBMA ONacHbIX U BPeAHbIX NMPOU3BOACTBEHHbLIX (DAKTOPOB B COOTBETCTBUM C TpeboBaHUAMU
FOCT 12.0.003.

10.3.2 KoHueHTpauuu BellecTs, 06n1agatoLwmnx BpegHbIMU CBOWCTBAMM, U YPOBHW ONACHbIX Y BPEAHbIX
NPOU3BOACTBEHHbIX (DAKTOPOB Ha paboynx MecTax He J0/MKHbI NPeBbILaTh NpesebHO 40MYCTUMbIX 3HAYEHNT
B COOTBETCTBUU C MrneHnyeckumu Hopmatmsamu (3—9].

10.4 TpeboBaHWUA KMPUMEHEHUIO CPEACTB UHAUBUAYANbHON 3alUnThI

Mpu paboTe ¢ peakTMBamn HeEO6XOANMO NPUMEHATL UHAMBUAYANIbHbIE CPEeACTBa 3allnTbl (pecnuparo-
pbl. pe3UHOBbIE NMepYaTKK, 3alUTHbIE OYKM, Cneuoaexaa), a Takke cobiaars npasuaa MMYHON TIMIMeHb!.

10.5 TpeboBaHUA K COOMIOAEHNIO CAHUTAPHO-TUTUEHNYECKUX NpaBun

10.5.1 MMpou3BoOACTBEHHbIE N TabOPaTOPHbIE NOMELLEHNS AOKHBI YA0BNEeTBOPATH [4].

10.5.2 EcTecTBeHHOE U UCKYCCTBEHHOE OCBELLEeHME BNOMELLEeHNAX [O/MKHO OTBeYaTb TpeboBaHnam [5).

10.5.3 BeHTunsauua gomkHa yaoBieTBOPATb TpeboBaHWAM, NpPeAbsBASEMbIM K NPOVM3BOLCTBEHHbIM
nometleHmam [6]. Mpou3BoaCcCTBEHHbIE N NabopaTopHbIe NOMELLEHUS, B KOTOPbIX MPOBOAUTCA paboTa ¢ XMMu-

YeCKMMU peaKkTuBaMu, AO/HKHbI 6bITbOCHALLLEHbI MPUTOYHO-BbLITSXXHOW BEHTUAAUMeEN cornacHo FTOCT 12.4.021,
obecneunBaroLLeil COCTOSHME BO3AyXa paboyeil 30Hbl B COOTBETCTBUU C TpeboBaHusimMm TOCT 12.1.005.
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10.6 TpeboBaHWs KNMPOTNBOMNOXAaPHON 6e3onacHoCTH

Mpon3BOACTBEHHbIE MOMELLEHNUA AO/DKHbI YA0BAETBOPATL TpeboBaHWAM NoxapHoi 6e3onacHocTn
3[aHWIA M COOPYXEHUIA COrNacHO CTPOUTENIbHBIM HOpMaMm W npasuiam [7] naomkHbl 6bITb OCHaLLLEHbI CpeAcTBa-
MV NOXapoTYyLLIEHNA CornacHo HopmaMm noxapHoi 6e3onacHocTy [8].

10.7 TpeboBaHusa K nepcoHany

10.7.1 Tpou3BOACTBEHHAA WAW WCMblTaTeNbHana naboparopusa [O/MKHA pacnonaratb [OCTATOYHbIM
YNCNOM CMeunasincToB, MMeLNX COOTBETCTBYIOLIee obpa3oBaHue U kBanudukauuio, 1 obecnoyvsatb.
NOCTOAAHHOE 06YyYeHMe 1 NOBbILLEHWE KBa/TMUKaLmn nepcoHana.

10.7.2 Kaxpplih cneymanuct AO/MKEH UMETb AO/HKHOCTHYIO MHCTPYKLMIO, YCTaHaBVBaIoLLYy0 YHKLNN,
065A3aHHOCTK, NpaBa 1 0TBETCTBEHHOCTb, KBaNUrKaunoHHble TpeboBaHNs K 06pa3oBaHuio.

10.8 Tpe6oBaHMUA KNPUMEHEHMWIO 3HAKOB 6€30NaCHOCTU N CUTHA/TbHbIX LLBETOB

10.8.1 Mepemewarowmecs ysfbl U OrpaxgeHUss TEXHOMOTMYEeCKOro 060pyAOBaHUSA AO/DKHbI 6biTh
BblKpalleHbl B curHasbHble usetano FOCT P 12.4.026.

10.8.2 Bo3sne kneMMbl 3alMTHOTO 3a3eM/IeHNs [O/MKEH ObiTb HAHeCeH cneunasibHbIi 3HaK B COOT-
BeTCTBMM ¢ TpeboBaHuamu MOCT 21130.

10.8.3 Ha Kopnycax anekTpoo6opygoBaHus, Lwkadgax ¢ CMI0BbIM 060pyg0BaHMeM, ABepLLax CUN0BbIX
LLMTKOB O/IXEH ObITb NpesynpeaunTenbHblli 3Hak W 08 B cOOTBETCTBMU € TpeboBaHusimm TOCT P 12.4.026.

10.8.4 B mecTax, rae Heobxoammo npegynpexgeHve o BO3MOXHOIM onacHoCTuW, a nepefjaya UHdopma-
LI C MOMOLLbIO CUTHAMbHbIX LLBETOB UK CUMBO/A 3aTpyAHeHa, Heo6xoAnMOo npuMeHeHne 3Haka W 09 BcooT-
BeTCTBUM ¢ TpeboBaHnsiMm FTOCT P 12.4.026 ¢ NOSICHALLLENR HAAMUCHIO.

10.8.5 [1ns yKasaHUsi MECTOHaxXOXAeHUs OrHeTylwuTenein cnegyeT MCnonb30BaTh CneynanbHbli 3HaK
F 04 B cooTtBeTcTBUN Cc TpeboBaHusamu FTOCT P 12.4.026.
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MpunoxeHue A
(o6a3aTenbHoe)

CxeMbl U3MepeHuns TBEPAOCTU CBAPHbIX COeANHEHWNI

VIl

NMpumeyaHne — JINHAN U3MEPEHUS TBEPLOCTU BO BCEX Cayyasx, kpome nosuuuu VI, npoxoaaT yepes Bce
YyH4aCTKN CBAPHOTO COEUHEHUS.

C — 0T 240 4 MM. 47151 YI/I0BbIX LUBOB, UMEOLLMX BOTHYTYH UK BbINYK/Y MOBEPXHOCTb, BENMYMHY C OTCUMTLIBAKOT OT MecTa
MaKCUManbHO BOTHYTOCTW UM BbINYKNOCTH:

C, — ot t0g0 15 mm;

a — TO/ILLHA OCHOBHOIO MeTanna, Mv;

W — ToNwWuHa yrnoBoro LuBa. Mm;

[ — NOArOTOBUTE/IbHbIN Y4aCTOK TO/LLMHOM He MeHee NATW C/I0EB,

[l, — y4acToK U3mMepeHusi TBePAOCTU TOMNLLMHON He MeHee LLecTn cnoes

PucyHok A.1
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CaepkiilLcs

I M
Cxembl 3aMepoB TBEPAOCTU: | — ocHOBHas, || — gononHuTenbHas

PucyHokA.2

YyacTku 3amMepoB TBepA0oCcTU (0603HaueHbl Ludpamm)

PucyHok A.3

16



FOCT P 57180—2016

MpunoxexHune b
(pekomeHagyemoe)

Buabl e ekToB B CBAPHbIX COEAUHEHUNAX

m}HW1abIM

B)H9npoBepsbl

PucyHok B.1
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MpunoxeHune B
(pekomeHnpgyemoe)

Tunusaumsa nepBUYHbIX MaKpOCTPYKTYpP CBApHbIX LUBOB

Totl

ToTll

ToTtw

Tot IV

ToTV
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Bubnunorpadus

depepanbHblii 3akoH Pocculickoli degepauunm ot 28 gekabpa 2013 1. Ne 412-03 «O6 akkpegmTaumm a HaumoHanb-

HOWl cucTeMe akkpeguTaunm»
CaHlNuH 2.2.2/2.4.1340—03

'H 2.2.5.1313—03

CH245—71

CHwuM 23-05—95

CHwvM 2.04.05—91

CHwvM 21-01—97

HMB 155—2002

FMrneHnyeckne TpeboBaHMA K MNepCcCOHaNbHbIM 3/EKTPOHHO-BbIYNCAUTENBbHBIM
MaluHaMm U opraHusauum paboT. YTBepxXaeHbl FNaBHbIM TOCyAapCTBEHHbIM CaHU-
TapHbIM Bpayom Poccuiickoit degepaunn I.I.OHnweHko 30 mas 2003 1.
MpepenbHo gonyctumble koHueHTpauun (MAK) BpeaHbIX BewecTs B BO3gyxe pa6o-
Yyell 30Hbl. YTBepXAeHbl MNaBHbIM rOCyAapCTBEHHbIM CaHWTapHbIM Bpayom Poc-
cuiickoin depgepauunn I.F.OHNWeEHKO 27 anpensa 2003 r.

CaHuTapHble HOPMbl NPOEKTUPOBAHUA MPOMBbILIIEHHbIX NPeANPUATHA. YTBEpXAe-
Hbl FocygapcTBeHHbIM KOMuteTom CoBeta MuHuctpos CCCP no genam ctpouTenb-
cTBa, 5 HOAGpPA 1971 r.

CTpouTenbHble HOPMblI W NpaBuna. EcTecTBEHHOE W UCKYCCTBEHHOE OCBELEHUE.
MpuUHATLI U BBEAEHbI B AelicTBUE NocTaHOBNeHMeM MuHcTpos Poccum oT 2 aBrycta
1995r. Ne 18—78 B KayecTBe CTPOMUTENIbHLIX HOPM W Npasua Poccuiickoii ®epepa-
uumn B3ameH CHwull 11-4—79

CTpouTenbHble HOpMbI ¥ NpaBuna. OTonneHne, BEHTUNALUSA, KOHAULUOHNPOBAHNKE.
YTBepXAeHbl nocTaHoBNeHMeM [ocypapcTtBeHHoro kommteta CCCP no cTtpouTenb-
CTBY M UHBECTULMSAM OT 28 HOA6pA 1991 r. CHuM 2.04.05—91* aBnseTcs nepeunsga-
Huem CHulM 2.04.05—91 ¢ uameHeHnem Ne 1. yTBEpXAEHHbLIM MOCTAHOB/IEHNEM
FoccTtposa Poccum o1 21 AHBapsa 1994 r. Ne 18-3, n nsmeHeHumem Ne 2. yTBepX/JeH-
HbIM nocTtaHoBneHnem Focctpoa Poccumn ot 15 masa 1997 r. Ne 18-11
CTpouTenbHble HOpMbI W npasBuna. MoxapHana 6e3onacHOCTb 34aHU U coopyxe-
Huii. MpuHATBI 1 BBeAeHbl B feiicTBue ¢ 1 aHBapA 1998 r. nocTtaHoBAeHUEM
MwuHcTpoa Poccum oT 13.02.97 r. Ne 18-7

Hopmbl moxapHoii 6e3onacHocTu. TexHuka noxapHas OrHeTywwutenu. Mopsgok
YCTaHOBKW OTHEeTylWnTene Ha Npon3BOACTBO U NpoBeAeHUe cepTUdUKaLMOHHbIX
ucnbiTaHuii. YTeepxaeHbol npukaszom FYrnC MBJA Poccuun ot 28 gekabpa 2001 r.
Ne 88

Mpukas MuHucTepcTea Tpyfa u counanbHoi 3awmnTtel Poccuiickoih ®epgepaunn ot 09.12.2014 1. Nb997H «O6 yTBEp-
XAEHUN TUNOBbLIX HOPM 6ecnnaTHOl Bblfayun cneunanbHON ofexAabl, cneynanbHol 06yBK M APYTMX CPeaCcTB UHAN-
BUAYyanbHO 3alnNTbl Ppa6OTHNKAM CKBO3HbIX Npoeccuii n A0MKHOCTel BCEX BUJ0B 3KOHOMUYECKON feAaTenbHOCTH,
3aHATbIM Ha paboTax C BpeHbIMU U (M1M) ONACHBIMU YCNIOBUSAIMU TPYAa, a Takxe Ha pa6oTax, BbIMOSHAEMbIX B 0CO-
6bIx TemnepaTypHbIX YC/I0BUSAX WU CBA3AHHbIX C 3arpsisHeHnem»
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