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MNpegncnosne

Llenn, oCHOBHblE MPWMHLMMNLI N1 OCHOBHOW MOPAAOK NpoBefeHUs paboT Mo MeXrocyfapCTBEHHON CTaH-
napTtunsaunu yctaHosneHsl B FOCT 1.0—2015 «MexrocyfapcteeHHas cuctema ctaHgaptmsaummn. OCHOBHble
nonoxexus» n FOCT 1.2—2015 «MexrocyaapcTteeHHasa cucteMa ctaHgaprusaunn. CtaHgapTbl Mexrocygap-
CTBEHHblE. NpaBuna v pekoMeHauumn no MexrocyaapcTBeHHoW cTaHgapTusauymn. MNMpasuna paspaboTku, npu-
HATWSA. 0GHOBIEHUS N OTMEHbI»

CBefieHusi o cTaHgapTe

1 NOArOTOBJ/IEH O6LecTBOM € OrpaHUYEeHHO OTBETCTBEHHOCTbLI «PervoHanbHblii CeBepo-3anaj-
HbII MeX0TpacneBo arTecTaunoHHbIl LeHTp» (OO0 «PC3 MAL»). ®egepasibHbIM rocyapCTBEHHbIM aBTO-
HOMHbIM 06pa3oBaTe ibHbIM yupexeHneMm Bbicluero obpasosaHns «CaHkT-MNMeTepbyprekuii noanTexHuYeckunii
yHuBepcuTeT MeTpa Benukoro» (PrAO BO «Cr6MMY»). O6LecTBOM C OrpaHUYeHHO OTBETCTBEHHOCTbLIO «Ha-
yuHo-TexHuyeckuii LieHTp «CBapka», HaunoHanbHbiM AreHTctBoMm KoHTpons Ceapkm (CPO HIM «HAKC») Ha
OocHOBe COBCTBEHHOr0O NepeBoja Ha PYCCKWIA A3blK aHr1053bIYHOW BEPCUM CTaHAAPTa, YKasdaHHOro B NyHkTe 5

2 BHECEH TexHu/uyecknm KOMUTETOM Mo cTaHdapTusauun TK 364 «Capka 1 poACTBEHHbIE NPOLECChI»

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTusauum, MeTposiormm u ceptudukanmm (npo-
ToKon OoT 28 cheBpansa 2017 r. N? 98-11)
3a NpuHATME NPOros10CcoBasIn:

KpaTkoe HavmeHoBaH1e CTpaHbl Kog, ctpaHbl no MK CokpalLieHHoe HauMeHOBaH1e HaLWIOHaUTbHOro opraHa
no MK<MCO 3166)004-97 (NCO 3166)004 -97 no cTaHgapT!3aumm
ApmeHunsa AM MuHakoHOMUKN Pecny6nuku ApmeHuns
Benapycb BY loccraHgapt Pecny6nvku Benapycb
Kunprusus KG KbipreiscraHgapt
Poccus RU PoccraHpapt
TaKUKucTaH TJ TafxukctaHgapT

4 TMprka3zom PefepasibHOro areHTCTBa No TEXHNUYECKOMY perysiMpoBaHuio n metponorum ot 25 anpens
2017 r. Ne 301-cT MexrocyaapcTBeHHsblii ctaHgapT FTOCT 34061—2017 (ISO 3690:2012) BBefeH B AeiicTBue
B KayecTBe HaluoHanbHoro ctaHgapTta Poccuiickoin ®epepauun ¢ 1 ceHTabps 2017 r.

5 HacToswuii cTaHgapT ABNSeTCA MOANMULMPOBAHHBIM N0 OTHOLLEHWUIO K MeXAYyHapoAHOMY cTaHzap-
Ty ISO 3690:2012 «CBapka ¥ poACTBEHHble npouecchl. OnpefeneHne cogepxaHus Bogopoja B Metasnne
wea AyroBoi cBapku» («Welding and allied processes — Determination of hydrogen content in arc weld
metal», MOD) nyTtem BK/IOYEHUS AONOSIHUTE/bHbIX MOSIOXEHWA, dpas. CNoB, CCbIIOK, nokasatenem, ux
3HaUYeHN U BHECEHWUS W3MEHEHWI NO OTHOLUEHWID K TEKCTY MPUMEHSIEMOro MeXAyHapoAHOro ctaHfapTa,
KOTOpble BblAe/IEHbI MOMYXUPHBLIM KypPCUBOM.

HaumeHoBaHue cTtaHJapTa U3MEHEHO OTHOCUTE/IbHO HaMMeHOBaHUA MeXAyHapoAHOro ctaHgapTa A
npuBeLeHnsi B COOTBETCTBUM C TEPMUHO/OTMENR, NPUMEHAEMON B CBAPOYHOM MPOU3BOACTBE.

O6bACHEHVE NPUYMH BHECEHNSA TEXHUYECKNX OTKNIOHEHUIA NPUBEAEHO B AONONHUTENBHOM NpuaoxeHun JA.
CpaBHeHVe CTPYKTYpbl HAcTOsILLEero ctaHgapTa co CTPYKTYPOUi YKa3aHHOrO MeXayHapo4HOro ctaHjapTa npu-
BEe[IEHO B [lONONHUTENIbHOM NnpunoxexHun Ab.

MexgayHapoaHblii cTaHAapT paspabotaH MexayHapoaHbIM MHCTUTYTOM CBapku B COTpPyAHU4YECTBE C
TexHnyecknum kommnteTom 150AC 44 «CBapka v poACTBEHHbIE Mpouecchl», nogkomutetom ISO/TC 44/SC 3
«CBapoyHble MaTepuasbl».

CBefleHnsi 0 COOTBETCTBUMN CCbISIOYHbIX MEXIOCYAapCTBEHHbIX CTAHAAPTOB MeXAyHapoAHbIM cTaHAap-
Tam, UCMoJIb30BaHHbIM B KAYECTBE CCbI/IOYHbIX B MPUMEHEHHOM MEeXAyHapo4HOM CTaHgapTe, NpuBefeHbl B
[OMOSIHUTEIbHOM npuioxeHun E

6 BBEJEH BIEPBbIE
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WHdopmaumsa 06 M3MeHeHUsx K HacTosAWeMy cTaHfapTy Ny6nnkyeTCca B eXerofHom nHdopmauu-
OHHOM yKa3aTene «HaunoHaslbHble CTaHAapThi» (MO COCNIOSAHNIO Ha 1AHBaps TekyLlero roga), a TekcT
N3MEHEHW 1 NONPaBOK — B eXeMeCAYHOM UH(OPMaLMOHHOM yKa3aTene «HauvoHanbHble CTaHaapTbi».
B cnyyae nepecmoTpa (3aMeHbl) UM OTMeHbl HAaCTOALEro cTaHaapTa CooTBeTCTBYLee ysefoMIe-
Hue 6yneT ony6/MKOBaHO B eXeMeCAYHOM MH(OPMaLNOHHOM ykasaTene «HaunoHaslbHble CTaHAapTbi».
CooTBeTCTBYyWLWasa nHdopmauus, ysefo/iNeHs U TeKCTbl pasmeLlalnTCca Takke B MHDOPMaLVOHHOM
cucTeMe 06LEro Nob30BaHNA — Ha ouLmanbHOM caiiTe defepasbHOr0 areH TCTBa N0 TEXHNYECKOMY
perynmpoBaHuio 1 MeTponoruv B ceTun MHTepHeT (wWww.gost.ru)

© CtampapTtuHdopm. 2017

B Poccuiickoli ®efepauuy HaCToSIWMIA CTaHAAPT HE MOXET ObITb MOSIHOCTHIO UM YACTUYHO BOCMPOU3-
BeAeH. TUPAXMPOBaH M pacnpocTpaHeH B KaYecTBe oULMaIbHOTO n3gaHus 6e3 paspelleHns ®eaepanbHoro
areHTCcTBa Mo TeXHWYECKOMY PerysimpoBaHuio 1 MeTposiorum
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FOCT 34061—2017
(ISO 3690:2012)

M E X ITOCUY 4APGC CTUBEHH®BbB 1 CTAHOAPT

CBapka 1 pofCTBEHHbIe MpoLecchl

ONPEJENEHUNE COAEPXAHNA BOAOPOJA B HATMJIABNEHHOM METAJIJIE
V METANJIE WBA AYTOBOWN CBAPKU

WekJing and allied processes. Determination of hydrogen content in deposited metal and arc weld metal

[Oata BBefeHus — 2017—09—01

1 O6nacTb NpUMeHeHNs

HacToswwii ctaHAapT yctaHaBnuBaeT oT60p 06pasuoB M aHaMTUYECKYl0 Npouesypy onpefeneHus
andbdy3noHHoro Bogoposa B HanaBleHHOM MeTaslle U MeTassle WBa AyroBoi CBapku C MpPUCafoYHbIM Ma-
Tepuanom Ansa cTasneil MapTeHCUTHOro, 6eMHNTHOTO 1 heppPUTHOrO KNaccos.

B HacToslliem cTaHAapTe npeAcTaBfeHbl crefywue MeTofbl: c6op Anddy3noHHOro Bogoposa npu
NMOMOLLM MpoLiecca 3ameLleHns pTyT (MeTo4 3amelleHns pTyTu): c6op BoJopoAa B BaKyyMUpPOBaHHOI Ka-
Mepe (BaKyyMHbI/i MeTof); c6op BoJOpOAa B kKamepe, 3ano/IHEHHON NHePTHLIM ra3oM, Hanpumep aproHom
(meTop TennonposoAHOCTM). KonnMuecTso cobpaHHOro Bo4opoAa onpegensiercs nyTeM u3mMepeHns 3aMmeLLeH-
HOro o6bema B NEPBOM C/yyae, Ny TeM U3MEPEHMWIT AaB/ieHUs BO BT OPOM c/y4yae, W No TenaonpoBoAHO-
CTV B NOCNnefHeMm crnyyae.

[lns npepoTBpalleHns TepMnyeckoin aktusauny Hegudy3noHHoro Bogopoga npu céope andpdysnmoH-
HOro BoAopofa Heo6X0AMMO KOHTPOMPOBaTbL TemnepaTypy.

2 HopmaTtuBHbIe CCbIJIKA

B HacTosilLeM cTaHfapTe UCNO/b30BaHa CCblfika Ha Creayownii MexrocyaapcTBEHHbI CTaHAapT:
FOCT 23338—91 CBapka meTannoBs. MeTo/bl onpeenieHnsa cogepxaHusa aud py3noHHOro Bo-
fopofja B HannaB/eHHOM MeTanfne u MeTasse Wea

3 OCHOBHbIE MOJIOXEHUA

Ha ctaHgapTHbIn 0o6pasel, HannaBnseTcs NpucagoyHblii Matepuan cnocobom, obecneyvBaoLLyM KOH-
TPONb MapameTPOB WM3rOTOB/IEHUS TUMOBbLIX 06pasLoB ANA UccnefoBaHuii. [Ans npefoTBpaLLleHus npexge-
BPEMEHHbIX NOTepb BOAOpOAA nocneaytoliee xpaHeHne obpasua 1 obpalieHne ¢ HUIM NOANEXUT KOHTPONIO.
[anee ob6pasey nepemelyaloT B annapar Ans cbopa rasa (pPTyTHbI U BaAKYyMHbIA MeTOAbl) UKW B NOAXO-
OAWY0 ANA UccefoBaHuii kamepy, 3anosiIHEHHYI0 MHEPTHbIM ra3om (MeTo TensonpoBOAHOCTW) U Bblaep-
XWBAIKOT B TeYeHuWe onpefesieHHoro nepuoga BpPeEMEeHW W Mpu Temnepartype, [OCTaTOYHOW ANS BblAeneHus
Anddy31OHHOro BOAOPOAA COOTBETCTBEHHO B BaKyyMVUPOBaHHYIO ra3oByto 6I0peTKy Wan B kamepy, 3anosiHeH-
HYI0 WHEpPTHbIM rasoM. KosimuecTBo CO6paHHOro Bogopoda onpegensercsa nyTeM U3MepeHus 3amMeLleHHOro
o6bemMa (PTYTHbIA MeTo4), NyTEM U3MepeHWs AaB/eHUs rasa BHYTpW Kamepbl (BaKyyMHbI MeTof)
1AW no TennonpoBogHocTU. OnpefeneHne Macchl HanaaBMeHHOro MeTanna unn obbema mMeTanna cBapHOro
LuBa NO3BOMIAET paccunTatb cofepxaHve guddy3voHHOro Bogopoaa B HannaeneHHoMm metanne HO wnm co-
AepxaHune andysnmoHHOro Bogopoaa B MeTassie ceapHoro wea HF.

N3paHue oduymansHoe



rOCT 34061—2017

4 TMpouenypbl NcnbITaHWU

4.1 N3roToBneHne cBapHbiX 06pasLoB

4.1.1 KpaTkoe onucaHue

McnbiTbiBaeMbIM CBAPOYHbIM MaTeprasiom NPOM3BOAAT HanIaBKy OAHOMO Basvika LUBa. KOTOPbIA 6bICTPO
oxnaxaalT M XpaHAT A0 Havana uccnefoBaHnii npy TemnepaTtype MyuHyc 78 °C unm Huxe. 3auncTky v yga-
NleHne wnaka BbIMOJTHAKT Ha OXNaXAeHHbIX obpasuax.

4.1.2 dukcupytowee ycTpoincTBO A5 CBapPKM

Mpumep dukcrpytoLero ycTpoiicTea Ana cBapku, obecrneumsaroLiero eguHyo gopmy obpasuos gns
CBapOYHbIX MPOLECCOB, YKa3aHHbIX B 4.2, NOKa3aH Ha pucyHke 1. YCTPOWCTBO fO/MKHO 0becneunBaTb Hafex-
HOe BblpaBHMBaHWe 06pa3LL0B BO BPEMSA CBapku M 4TO6bl NOCNe cBapkn obpasel, MOXHO 6bl10 OTCOeAUHUTL
3a 0HY onepavymio B cooTBeTCTBUM C 4.1.4. c). Nepes N3roToB/IEHNEM KaXXA0ro obpasua 415 UCTbITaAHUA TeM-
nepaTypa NoBepXHOCTU (DMKCUPYIOLLEro YCTPOCTBA fO/MKHA HAX0ANTLCS B MHTEPBAse MeXay Temneparypoi
oKpyXaroLeli cpefibl 1 TemnepaTtypoii, ee npesbilwaioLieli He 6051e0 yem Ha 25 °C. [1ns yMeHbLUeHNa Bpeme-
HW LMKNa ncnbiTaHuii hukcmpytoliee yCTpoicTBO MOXET UMETb BOASHOE oxnaxaeHve. Ans npesotspalieHus
NnosiBNEeHNs KoHAeHcaTa Ha NOBePXHOCTY (DUKCUPYIOLLEro YCTPOCTBa cnefyeT KOHTPOMPOBaThL TemnepaTypy
oxnaxgatoLen Bogpl.

[ns Bcex cBapoYHbIX NPOLLECCOB COBpaHHbIi 06pasel, 4O/MKEH ObITb 3aXaT C MOMOLLbI0 OTOXKEHHOW
MefHoli DoNbrv B oMKCHpytoLLeM YCTPOCTBE ANS CBApKM, Kak NokasaHo Ha pucyHke 1. MegHas dponbra mo-
XeT OTKUraTbCa NMOBTOPHO W OXxnaxaTbCs B BOAE MOC/e KaxAoro omkura. Nocne omkura okCcuaHas niaeHka
yfansertcs TpaBfieHnemM a3oTHOW kucnotoli (10 %-moii KoHUeHTpauun no o6bemMy) ¢ nocneaytoLLeil NPoOMbIB-
KO ANCTUNNPOBAHHON BOAON U CYLLKONA.

4.1.3 O6pasupbl

O6paseL, Ao/HKEH BbITb U3FOTOB/IEH U3 CMIOKOWHOM MM NOMNYCNOKOWHONI YrnepoAncToi ctanu, ¢ coaep-
XaHuem yrnepoga He 6onee 0.18 % u cogepxaHuem cepb/ He 6onee 0,025 %. Pa3mepbl cobpaHHOro obpas-

| — obpaseL, CornacHo PUCYHKY 2; 2 — XW/ET C BOAAHBLIM OX/1&0KAEHNEM [Py HEO6XOAMMOCTH). 3 - PYKOSITKa 3abKuMa.
4 —BcTaBka 13 meaHoli doonbr (1 mm * 15 MM min « 300 MMm); /| — Mefis; B — yrnepoguctas crasb

PucyHok 1 — MpumMep huKkcupytoLLero ycTpoiicTea Ansi CBapku 1 cobpaHHoro o6pasua A5 Hanaasku
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Lia AO/HKHbI COOTBETCTBOBATbL pa3Mepam, ykasaHHbIM Ha pUcyHke 2 Ansa obpasua A. obpasua B unm obpasua C,
¢ gonyckom * 0.25 Mm gns Bcex pa3MepoB KpoMe A/IMHbI BBOAHBIX U BbIBOAHbLIX NAaHOK. Ha pucyHke 2 npej-
cTaBfieHa MUHUMasIbHO BO3MOXHAsA [/IMHA BBOAHOW W BbIBOAHOW NIaHOK.

Bce NoBepXHOCTY AO/MKHbI UMETb NpsiMble YI/bl 4151 06eCNeYeHnst NIOTHOrO KOHTaKTa npuieramLmx ya-
cTeil BO Bpemsi cBapkn. Kaxgaplii o6pasel, MoXeT 6biTb NOABEPrHYT OAHOW onepauuu LWAMoBkM Ha wando-
Ba/IbHOM 060pyf0BaHUK A9 0becrneyeHns OAVHAKOBONM LUMPWHBI, A8 HaAnexalei dukcauum moxeT npume-
HATbCA 60Mee TOUHbI KOHTPONb pasmepoB. O6pasubl 4OMKHbI 6blTh MeXaHnYeckn 06paboTaHbl Takum
06pa3om, 4TOObl LWepoxoBaToOCTb TOPLOB cocTaBnsana Ra = 3,2 MKM, a LWepoxoBaTOCTb Bepx-
Hel, HWKHel 1 60KOBbIX NoBepxHocTel Ra = 1,6 Mkm. Ycnosus npaeunbHoi dmkcauum cM. B 4.1.4. d).

LieHTpanbHas yacTb o6pasla co CTOPOHbI 06PATHOI TO. KOTOpas UCNoNb3yeTca AN CBapkuU, AO/MKHA
6bITb MapknpoBaHa Npu NOMOLLM FPaBMPOBKN MK TucHeHns. O6pasel, fo/HKeH ObiITb NOABEPTHYT ferasauum
npu Temnepatype 650 X + 10 °C B TeueHne 14 u oxnaxgeH B 06O Cyxoii MHEPTHOI atMocdepe unu B
Bakyyme. [lonyckaeTca gerasauusi U ox1axweHne Ha BO3Ayxe, Npu yCNOBWMW, YTO Nepes, UCTbITAHUSIMU Co
NOBEPXHOCTHOW OKCUAHON nneHkn 6yaet ypaneH. O6pasubl, NOABEpPrHyTbie Aerasauuun, cnegyert XpaHuTb B
JKCMKaTope WU B ApYrux ycroBusX, NpefoTBpallalolimx WX okucneHve. locne MapkupoBKM W yAaneHus
OKCMAOB, Maccy T, LEeHTpanbHol YacTu o6pasua cnesyeT onpefenuTtb ¢ To4HOCTbo Ao 0.1 ransa obpasua A
UNKn ¢ ToYHocTbio Ao 0,01 r ansa o6pasua B nam obpasua C.

a - BBOJHas nnaHka obpasua AnMHON 1%, b— BbIBOAHAA nnakka obpasua AvHoim 14
C — LieHTpasibHas YacTb o6pasLia fA/MHoi L e — lumpuHa obpasua. | —TonwmHa o6pasua

Pasmepbl B MuaiMmeTpax

O6pazeL, g < e 1
Aa 2 25 (50) 80 25 12
Ab 2 25 (50) 100 25 8
B 2 25 (50) 30 15 10
Cc 250 15 30 10

/a2 25 mm 1 b2 25 MMm: pyyHas gyroas cBapka NokpbITbIMW 3/1€KTPOAAMM:
/n2 50 MM 1/62 50 MM: Npoyne cBapoYHble NPOLLECCHI.

aeomeTpusa obpasua ana cpaBHeHUss B cootBeTcTBMM CAWS A4.3-93(1].
bleomeTpus o6pasua AN cpaBHeHUs B cooTBeTcTBUM ¢ TOCT 23338.

PucyHok 2 — Pa3vepbl o6pasLa

4.1.4 Caapka u xpaHeHue obpasua

Temnepatypa (huvKCUpYHOLEro yCTpoiicTBa nepes kaxaol cBapkoli o/kHa 6bITb HEe HUXe TemnepaTy-
pbl OKpyXatoLleli cpeapl v He NpeBbllwaTh ee 60nee Yem Ha 25 ' C. B cnyyae BO3HUKHOBEHUSI CIOXHOCTEA,
BbI3BaHHbIX KOHAEHcaLMen BoAbl Ha MOBEPXHOCTU (DMKCUPYIOLLETO YCTPONCTBa 1 obpasua, Heo6XxoaMMOo u1c-
Nnonb30BaTh OXNaXaloLyo BoAy C TeMnepaTypoil He Hxe TemnepaTypbl OKpyXatolein cpeapl, Ho He npe-
Bblllawlen ee 6onee yem Ha 25 X . MMpUMeHsia cBapOYHble NpoLecchl, ykazaHHHble B 4.2, U napameTpbl,
COOTBETCTBYOLME TUMY WUCCMef0oBaHUA, cneayeT BbIMOHWUTbL OAMH HanjaBMEHHbI BanuK Ha ob6pasue, 3a-
doKcMpoBaHHOM B YCTPOICTBE AJ151 CBAPKU, Kak nMokasaHo Ha pucyHke 1.

Mepep hvkcaymeli B yCTpOiCTBE A5 cBapku obpasel criedyeT 04MCcTUTb B aueToHe. s TennooTsoga
1 NpefoTBpalleHns paspyLlUieHUs yCTpoicTBa criegyeT UCNosib3oBaTh NOOCKM U3 MefHol hofbrv, Kak no-
KasaHo Ha pucyHke 1.

3
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CBapoyHbIli Npouecc onucaH B NyHKTax ¢ a) no f)-

a) CBapky criefyeT HauMHaTb Ha BBOAHOM NaHKe Ha PaccTOsHUK OT LeHTpasibHOl YacTu o6pasLa, uTo-
6bl NPy Nepexoie Ha LeHTpasIbHyl YacTb o6pasua gyra v hoopMa nponsiaBieHnst 6bian CTabubHbIMU.
b) CBapky cfefyeT 3aBepLuuTb, Korja CBapouHas BaHHa GyAeT HaxOo4UTbCA Ha BbIBOAHOMW MiaHke, Ha

paccTosiHMK, He NpeBbiliatoLiemM 25 MM OT LieHTpanbHOi YacTu obpasua.

c¢) Mocne npekpaLieHns ropeHns Ayru B TeueHun 4 £ 1 ¢ 3axum cnegyeTt ocBo60anTb, a obpasel, BbIHYTb
1 NOTpy3nTb B BaHHY C NefsHON BoAoW. Mo ucteueHmn 20 + 2 ¢ ob6pasel, cnemyeTt NepemMecTuTb 1 NOTHOCTbIO
norpy3nTb B HU3KOTEMMNEPATYPHYIO BaHHy, COAEPXalllyto, Hanpumep MeTaHon 1 TBepAblii ANOKCUA yrnepoaa,
[eHaTypypoBaHHbIli CNVPT U TBEPAbI ANOKCUA Yrnepoga uam xuakuid asor. Mocne yaanenus obpasua u3
neAsHON BoAbl Nef BCe elle AO/HKEeH OCTaBaThCs B BaHHe.

<1)AnA 3a4nCTKN N KOHTPONS obpasel, MOXeT ObiTb NepemMeLLeH U3 HU3KOTEMNEpPaTypPHOI BaHHbI MO UC-
TeYeHUn He MeHee 2 MWH. Becb Wwnak n Harap cnegyeT yAanuTb 3a4MCTKON CTasibHOW LWeTKoW. BeogHas u
BbIBOJHAsA NMaHKM AOMKHbI GbITh YAaNeHbl OT LLeHTpasibHOW YacTu obpasua. HuxHI0W0 cTopoHy obpasua cre-
[yeT NpoBepuTb Ha OAHOPOAHOCTbL U PACMNONIOXKEHNE LIBETOB MO6GEXasoCTU. Y NpaBusibHO YCTAHOBJIEHHOIO 1
3adynkcnpoBaHHoOro obpasua upeTa nobexanoctTn Ha 06paTHOW CTOPOHEe AO/MKHbI 6biTb NapannesibHbIMK 1
04HOPOAHbIMU. OKMCHbIE NIEHKN TEMHOTO LBETa He A0/MKHbI AOCTUraTh KpaeB LeHTpasibHol yacTu obpasua.
Ecnu BcA ata npouegypa He 3aBeplueHa B TeueHue 60 C, LEHTpasibHY0 YacTb obpasua crnefyeT BepHyTb B
HU3KoTEeMMepaTypHYI0 BaHHY HE MEHEee YeM Ha 2 MUH nepe[ 3aBepLUeHneM 3Toro arana.

e) [o Havana uccnepoBaHuii LeHTpasibHas YacTb 06pas3lia MOXET XpaHUTbLCSA Npy TemnepaType MUHYC
78 °C vnn HUXe B BaHHe C MEeTaHOJ/IOM 1 TBEPAbIM AVOKCUAOM Yyriiepoja Win B BaHHEe C JeHaTypupoBaHHbIM
CNUPTOM 1 TBEPAbLIM ANOKCUAOM Yyriepofa A0 72 4. v npu temneparype MuHyc 196 °C B Xugkom asoTe o
21 fHA.

f) Mpu knaccupmkaumm ceapoyHbIX MaTtepuasioB BO BpeMs CBapku obpasua abconoTHas BNaXHOCTb
OKpyXaroLero Bo3gyxa fo/xHa 6blTb He MeHee 3 I BOAsHOro napa Ha 1000 r cyxoro Bo3gyxa (370 cOOTBeT-
ctByeT 20 °C 1 20 % OTHOCUTENbHOI BNaXHOCTW). ECn n3mepeHHas npalieBbiM rMrpoMeTpoM Wau Apyrum
0TKaIMO6POBaHHbLIM YCTPOWCTBOM OTHOCMTE/bHAA BM@XHOCTb COOTBETCTBYET UM NpeBbIaeT 3TN YC/I0BUS,
pesynbTaTbl UCMbITAHWI NPUHMMAIOT Kak NoATBepXJaloLine CoOTBEeTCTBME TPebOBaHNAM HACTOSALLEro CTaH-
AapTa. npu ycnoBum 4To pakTUyeckue pesynbTaTbl UCMbITAHWU NO cofepxaHuio Auddy3MoHHOro Bogopoaa
yA0BETBOPAIOT TpeboBaHNAM NPUMEHSAEMOro cTaHgapTa no kiaccudukalmm ceapoyHbix matepuanos. (M13-
MepEeHUsi OTHOCUTESIbHOW BNaXKHOCTU BO34yxa MOryT ObiTb NepeBefeHbl B eUHULbI aGCOMIOTHON BAXHOCTM
W NpUBEAEHbI B OTYETE).

4.1.5 3anuncb faHHbIX

Bce AaHHble CBApOYHOro npolecca, MMeLLMe OTHOLEHWE K UCTIbITaHUSAM, [OKHbI GbiTb OTPaXeHbI B
COOTBETCTBYIOLLEM MPOTOKO/IE CBAPOYHOrO npouecca. [/1si Kak4oro NpoTokosa CBapOYHOro npouecca cre-
AyeT [aBaTb CCbIIKM HA NpeAcTaBieHHyo hopMy oTdyeta (Tabnuubl 1. 2 u 3). TemnepaTypy OkpyxatoLiei
cpefpl 1 BMaXHOCTb BO BPEMSI CBapkU CrieAyeT perucTpupoBatb, abconoTHas BNaXHOCTb PerucTpupyeTcs ¢
pesynbTaTamu NccrefoBaHuii.

4.2 CBapouHble npoueaypbl ANs U3roToBNeHNs o6pa3LoB

4.2.1 Kpatkoe onucaHue

[na nonyyeHus ofHoOro Hansas/ieHHOro Ba/vka Ha obpasle B cooTBeTcTBuM ¢ 4.1 cnepyeT 3ajatb
pabouve napameTpbl UccneAayemMoro npouecca cBapku. TexHuyeckme TpeboBaHusa 415 npoueayp pasnnyHbIX
CBapOYHbIX NPOLLECCOB yKa3aHbl B4.2.2 — 4.2.3.

4.2.2 PyyHasa ayrosasa csapka nnasswuMcs 3/1€KTPOLOM

4.2.2.1 2nekTpoAbl

MoKpbITbIE 3NEKTPOALI ANA UCNbITAHUI ciefyeT NPUMEHATb B COOTBETCTBUM C &) unu b):

a) Mpu knaccudukaumm snekTpoabl 1 cnocob Hannaeku Basvika CreflyeT HasHauaTb, Kak yka3aHo B
cTaHfjapTe, KOTOPOMY COOTBETCTBYET 3/1IEKTPOA,

b) Mpy nccnegoBaHNAX INEKTPOA U napameTpbl CBapKM A0/MKHbI 6biTb NPUBEAEHbI B COOTBETCTBYIOLLEN
npoueaype ceapku. Ecnv B npoueaype He ykasaHO WMHOe, TO cnefyeT BblovpaTb TOK. cocTasnswowmin 90 %
MaKCUMasIbHOro ToKa, ykasaHHOro npoussoauTenem.

Ecnu TpebyeTcs npokaska, To ee criefyeT BbINOHATL B TEYEHNE BPeMeHU ¥ Npy TemnepaType, kotopas
pekomeHJoBaHa Nnpou3BoAuTE/IeM CBapoOYHOro marepuana. Ecnv npoussoauTens 3agaeTt avanasoH, Hanpu-

Mep oT 300 "C go 350 °C. Torga 6epyT cpefiHee 3HauyeHue, KOTOPOe yka3blBaloT B NPOTOKO/E.
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He cnepyeTt NpUMeHATb 3/1eKTPOAbI C TPECHYBLUMM WX C/IOMaHHbIM MOKPbITUEM. DNEeKTPoAbl, NocTaB-
NIeHHble o151 UCNbITaHWIA, cnefyeT 6paTtb U3 HEMOBPEXAEHHOM, TONIbLKO YTO OTKPLITOM ynakoBku. Mpu npokasike
3M1EeKTPOAbl He [O/KHbI KacaTbCa ApPYr Apyra v noBepxHocTei meuwn. MNpokanka Ao/HKHa NPOV3BOAUTLCS B
neyn ¢ oTKaIMbpOoBaHHbIMY faTumkamm TeMmnepaTypbl, 3/1eKTPOoAbl AO/DKHbI HAXOAUTLCS B Heli B TeueHue 3a-
[aHHOro BPEMEHU NMpK TeMnepaTtype npokasnku. Bo BpeMs 3Toi Npokasiku B Neyn A0/HKHbI HAXOAUTLCA TO/b-
KO 3NeKTpoabl ANS UcMbITaHWiA. MNocne npokasky oxnaxAeHue 3MeKTPoAOB A0 TemnepaTtypbl OKpyxatoLleit
cpefpbl cnegyeT NpOM3BOAUTL B KOHTEMHepe, Hanpumep B NPOCYLUEHHOW TPybke 13 60pOCUMIMKATHOTO CTeka
3aKPbLITO PE3NHOBbLIMM KpbilkaMu. Mocie 4OCTMXEHNS TeMNepaTypbl OKpYXatolein cpefbl 31eKTpoabl cne-
AyeT Ncnonb3oBaTb Kak MOXHO 6biCTpee, HO He 6o/1ee yem Yepes 14 nocne ux nepemeLLeH1s nu3 nevun, Kpome
repMeTUYHO 3aKpbITbIX 3N1EKTPOAOB. Jllobble B35ATbie M3 NeYx U He UCMO/Ib30BaHHbIe 3/1EKTPOAbI He cneayeT
NOBTOPHO MPOKasiMBaTh U NPUMEHSATL AN UCMbITAHWIA.

Mpu ucnbITaHUM 3NEKTPOAOB, NOCTABNSEMbIX B FePMETUYHOW YNakoBKE, MOC/e BCXPbITUSA YNakoBKM
M [0 MOMEHTa WCMNO/Mb30BaHUA KaXAOoro M3 HUX cnegyet NpefnpuHATb Mepbl ANA 3aluTbl 3/1eKTPOL0B OT
HacbllLeHnss Bnaroii. HekoTopble repMeTUYHO 3aKpbiTbie YNakoBKW MOMYT 3aKpbiBaTbCs MOBTOPHO. B Takom
c/lyyae O0/IKeH ObITb M3B/IEUEH OAVH 3M1EKTPOS AJ1S1 UCMbITaHWI, a ynakoBka 3akpbiTa, Moka U3BEYEHHbIM
3N1eKTPOAOM NPOBOAUTCA cBapka. Ecnm ynakoBka He 3akpblBaeTcs MOBTOPHO, TO MOC/E BCKPbITUS YNAKOBKU
BCE 3/1eKTPOAbI CrieAyeT BblHYTb, U KaXAblii 3/1eKTPOA UHAVBUAYAIbHO MOMECTUTb B NMPOCYLLUEHHYI0 TPYbOKy 13
60pOCHIMKATHOrO cTekNa, NI0THO 3aKPbITY0 PE3VHOBLIMUK 3arayLlkamu, A0 TeX Nop. NokKa 3/1eKTpos He byaet
MCNO/Ib30BaH ANS UCMbITAHWIA.

4.2.2.2 3roToBNneHne cBapHbIx 06pasyoBs

[nsa cdomkcaymm n BbipaBHMBaHUSA obpasLa cnefyeT NpMMeHAaTb MeaHoe hrkempytowee yCTpoCTBO, Kak
nokasaHo Ha pucyHke 1. [1ns 6onblueil Npon3BOAUTENBHOCTM YCTPOMCTBO MOXET UMETb KaHasibl /151 BOASHOIO
oxnaxgeHvs. MoxeT 6bITb UCNoNb30BaH obpasel, A uin obpasey, B.

Ecnv ctaHgapTbl No knaccudmkauum He cogepxar TpeboBaHuii, cnefgyeT NpMMeHsTb cregyiolee. Mpu
KnaccudmkaLmm noKpbITbIX 3/1EKTPOA0B NPUMEHSIIOT 3/1eKTPOAbI AnaMeTpoM 4 MM. B 3TOM c/lyyae cBapouHbIii
TOK Ha3HayalT Ha 15 A HWXe makcumasbHOro nunu pasHbIM 90 % OTHOCUTENIbHO MakCUMaslbHOro, yCTaHOB-
NIeHHOro npoussoguTenem, ¢ gonyckom * 10 A. 1518 31eKTpoAoB AvaMeTpoM 4 MM CKOPOCTb CBapKX AO/KHA
ObITb Takol, YTOObI MPOU3BOAMTL HE MEeHee 8 I Han/laB/IEHHOIO MeTasia Ha LeHTp obpasua A uim He meHee
3 I HannaB/EHHOro MeTas/ia Ha LeHTp obpasua B, uTo 06bIYHO COOTBETCTBYET pacxoay anekrpoga ot 1,2 o
1.3 cM Ha caHTMMETp LWBa. 3anucb CBAPOYHbIX NapaMeTpPoB U pacyeT MOroHHOW 3HEepPrny BbIMOJHAKT B COOT-
BETCTBUW C NpunoxexHvem [B.

Ona Bcex Apyrux nNpUMeEHsIEMbIX 3/1EKTPOAO0B AMaMEeTPOM, OT/IMYHLIM OT 4 MM. Macca Hanaas/ieHHO-
ro MeTanna fo/mKHa obecneymBatb Xxopollee hopMMpoBaHWe Banka U COOTBETCTBOBATb UCMbITbIBAEMOMY
AnameTpy an1ekTpofa U NpMMeHAeMOoMy TeXHO/IOTMYECKOMY NpoLeccy; MUMHUMaslbHass Macca HarnsaB/ieHHOro
MeTasina He pernameHTupyeTcs.

Heob6xo4uMO BbINO/HUTL TPU UK Bonee TEeCTOBblEe HanAaBku, Ha Tpex unu 6osee obpasLax, Kaxay
C MPUMEHEHMEM HOBOTO 3/1€KTPOAA A1 Kaxoro wea. Hannaeky cnegyeTt npoBoauThb 6e3 konebaHuii BAONb
LeHTpanbHOW NMHUM 06pasua, Kak nokasaHo Ha pucyHke 1. [liMHa BbIBOAHbIX NA1AHOK AO/KHA ObITb HE MeHee
25 MM. 3axkuraHve ayru Ha obpasue A0 UCNbITaHus He fonyckaeTcs. [iMHa HanaBky Ha BBOAHOW M1aHKO He
[O/MKHa npeBblwath 25 MM. Bpemsa Hannasku 40/MKHO 6bITh 3addMKcMpoBaHo. Hannasky crefyeT 3aBepLlunTb,
KOrga BaHHa XUAKOTO MeTas/la HaxOAUTCA Ha BbIBOAHOWM MaHKe Ha paccTosHMK, He npeBblwakwem 25 Mm
OT LeHTpa obpasua.

MeTog, NprMeHeHNs (OUKCUPYIOLLLErO YCTPOICTBA A1 CBapku onucaH B 4.1.4. MNocne OKOHYaHUs CBapKu
cBapHOW obpasel, cneayeT OxnNaauTb U XpaHUTb B cooTBeTCTBUM € 4.1.4. nocne yero ero cnegyet 3a4nMcTuTb
M MPOBECTU aHa/IM3 Ha cofepxaHne BoAopoaa B COOTBETCTBUM C 4.3.

Mpu kKNaccugukauuy 31eKTPOA0B M3-3a BANSIHUSE aTMOCHepHOli BNaru Ha pesynbtaTtbl UCMbITaHWiA gin-
Hy Oyr1 BO BpeMsl CBapku cnefyeT yaepXuBaTb Kak MOXHO 60/iee KOpOTKOW Mpu YCNOBUKM ee CTabUbHOCTH.
CefeHus, ykasaHHble B 4.2.2.3. cnegyeT 3adykcnpoBaTh.

4.2.2.3 Pernctpauua napamMeTpoB cBapku n chopma oTyeTta

JNvcT oTueTa, NpuBeAeHHbIl B Tabnuue 1. cooepXUT NOSHYH MHA)OpMaLMio O napameTpax UCNbITaHWiA,
BNVAIOWMX HA pe3y/ibTaTbl NCMbITAHWIA.

4.2.3 [JyroBas cBapka nog pa1l0com

4.2.3.1 CsapoyHas npoBOOKa
CnoLWHY0 UM NOPOLLKOBY NPOBOJIOKY UCCNeayloT ANA ueneit a) nnm b).
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Ta6nuya 1— dopma oTyeTta (AU dY3NOHHBIA BOAOPOA, pyYHas AyroBasi cBapka naaBsWwMMCcs 3/1€KTPOLOM)

WccnepoBatensckan naboparopusi:
$.1.0. uccnegosatens

Mapka anekTpoa 1 Nponu3BoAUTENb:
Tun anekTpoja:

OunameTp anekTpoga (Mm):

Pexum npokanku: Temnepartypa "C. Bpems Y

Jarta:

MapTnsa Ne:
O603HaveHue anekTpoaa:

[OnvHa anekTpoga (Mm):

MonspHOCTL 3anekTpoaa (NOCTOSHHbIA TOK. NpsiMas‘'o6paTHas UM NepemeHHbIi):

OTHOCKTENIbHAA BNAXHOCTb % v Temneoatyoa *C Ha cBaTCYHOM MOCTY BO BpeMs CBapKu
TemnepaTtypa 3KcTpakuun sogopoja: "C
Bpems akcTpakuuun sogopoga: aHen Y MWH

Tun o6pasua (A nnu B):

Howmep o6pasua; 1 2 3
HanpspkeHne. B; NOCTOSAHHbI NepeMeHHbIli Tok:
Tok. A:
Bpems cBapku, c:
AnvHa wea, MM:
MoroHHas aHeprusa. kx/mm:
[nvHa ncnonb3oBaHHOWM YacTy 31eKTpoaa, Mm:
[NnvHa wBa Ha BBOAHOI NnaHke, MM:
Macca meTanna HannaBfeHHOro Ha obpasel, T.
PaccTosiHne OT LeHTpasbHOli YacT obpasLa A0 kpatepa, MMm:
Ouddby3noHHbIR Bogopos
1 2 3 CpepHee

a) HD, cm 3100 r Han/1aBNeHHOro rHeTasna:
b) H/r. MnH 1meTanna wea:
Mpouns getanun UCNbiTaHWs, He BK/OYEHHbIE BbllLe:

a) Mpu knaccudmkayuum cBapoUHbIX MPOBOJSIOK CBAPOYHbIE NapameTpbl NOAOGUPAOTCA TakMMU Xe. KakK 1

npu NoArotToBke obpasua Ansa onpefesieHna MexaHnyeckux CBOMCTB HaniaB/eHHOro MeTaslsia CBapHoro Lusa
C NPMMEeHeHMeM MPOBOJIOKN AnameTpoM 4 MM. CKOPOCTb CBapku 3afaeTcs Takol, 4Tobbl o6ecneuntb maccy
HannaB/EHHOro MeTa//la Ha LleHTpasibHOM YacTu obpasua He MeHee 8 r (o6pasel, A) UK He MeHee 3 T Ha
LleHTpasibHOM YacTu MeHbLiero obpasua (obpase, C), ecnm MHoe He NpefyCMOTPEHO B [JOKYMEHTe Mo knac-
cudpmkaumm. Obpasel, B HenpumeHum ansa ayrosoi ceapku nog dontocom. [1a18 BCcex NPOBOJIOK € AnaMeTpoM,
OT/IMYHBLIM OT 4 MM. Macca Harnnas/IeHHOro Metasina jo/mkHa obecneunsars Xxopolwee opMUpoBaHne Banvka
1 COOTBETCTBOBATb NPUMEHAEMOMY fMaMeTpy U TEXHOI0rMYeCKOMY NPoLLeccy: MUHMMasIbHast Macca Hanias-

NNeHHOro MeTasiyla He pernameHTupyeTca.

b) [ns nccnepoBaTenbCkmx Lienein cBapoyHy0 NPOBOIOKY U NapaMeTpbl CBapku cnefyeT BolonpaTtb A1
KOHKPETHOW npoLeAypbl cBapku. MpuMeHeHne CnoLHO NPOBOJIOKM, MPOKa/IEHHOW B BaKyyMe Win MHEPTHOM
rase npu 650 BC B TeueHve 1 4. obneryaeT nccrnefoBaHne BAMSHUSA CBAPOYHbIX NapameTpos, Tuna duioca un

npoLeaypsbl ero NpoKasikn Ha CoAepKaHune Bo4opoaa B CBAPHOM LUBE.

MakcumasibHaa aHeprusa Ayru npu BbINONHEHUN LLBOB HE A0/1KHA NpeBbIwaTth 3 KK/MM.
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4.2.3.2 dnroc

Ecnn Heobxoauma npokasika, To (h1It0C NpoKasiMBalT B COOTBETCTBUM C a) unu b).

a) Mpu knaccudmkauny doca Npokanky cnegyet NPOBOAWTL B COOTBETCTBMU C TPpeBOBaHMAMY CTaH-
[JapTa. KOTOpoMy coOTBeTCTBYyeT hnitoc. Jllobas npesBapuTenbHas NOAroToBKa UM Npokaska ukcrpyeTcs,
ecnm nHaekc «H» ykasaH B knaccudukauumn goca.

b) [nsa nccnepoBaTenbCkux Leneli npokanky dioca cnegyeT NPOBOAWTL COM1aCHO COOTBETCTBYHOLLUM
pekomeHaaumam.

[na Tpex HannaBok TpebyeTcs npumepHo 1 kr choca. Mpokanky cnefyet Npou3BOAWUTb B OTKPbITOM
KOHTelHepe B Meyn ¢ 0TKaIMbpoBaHHbIMY AaT4yKamMmu TeMnepartypbl, C TOYHO YCTAHOB/IEHHOW TemnepaTtypoii.
BbiCcOTy cnosi ¢pstoca crefyeT orpaHnunTb, YToGbI 06ecneyunTb NPOrpeB BCeil Macchl haitoca Ao Tpebyemoli
Temneparypbl.

®ntoc fOMKEH HaXOAUTLCS BCe YCTAHOB/IEHHOE BPeMs Mpu TeMmnepaType NpoKasiku, B TeYeHWe 3TOoro
BpeEMeHW Apyrne hockl He AO0/MKHbI HAXOAMTLCS B Neun. Mocne oKoHYaHus Npokasiku oc cnepyeT oxna-
ANTb 00 TeMnepaTypbl OKpyxatLlei cpefbl U HEMeIeHHO Ucnob3oBaTk. Vnun e cnegyeT oxnaxaaTs B
repMeTUYHO 3aKPbITOM KOHTelHepe 1 XpaHWTb A0 MOMEHTa UCMNo/b30BaHns. bbiBlMi B ynoTpebneHnn dtoc
He AonycKaeTca NPUMEHATL NOBTOPHO.

4.2.3.3 N3roToBneHne ceBapHbiX 06pas3uoB

[nsa domkcaunm v BbipaBHMBaHUS o6pasua cnefyeT NpMMeHsTb MefHoe huKeupytoLee yCTponCcTBo, Kak
nokasaHo Ha pucyHke 1. ns 60nblueil Npon3BoOAUTENBHOCTY YCTPOWCTBO MOXET UMETb KaHaslbl 419 BOASHOTO
oxnaxaeHusa. CnefyeT ncnonb3oBaTsk obpasel, A nim obpasel, C.

CnepyeT ncnonb30BaTh LEHTPasIbHY0 YacTb 0bpasLa Toro Xxe pasmepa, 4to ykasaH B 4.1.3, Ho ee cne-
Z[yeT COBMeCTUTb ¢ 6onee A/IMHHbIMY BBOAHOI 1 BbIBOAHOM NnaHkamu He meHee 50 Mm. MoaroToBka, gerasa-
uma 1 npuMmeHeHne obpasua onucaHo B 4.1.3. BbicoTy ditoca cnegyeT yaepxuBaTb Ha NpefBapuUTesnibHo 3a-
[aHHOM MOCTOSIHHOM YypOBHe 25 MM unu Kak pekoMeHA0BaHo npomssoantenem. OguH 3 MeTo4oB KOHTPOSS
BbICOTbI (p/il0Ca MOKa3aH Ha pPUCYHKe 3, OH 3ak/yYaeTcs B BbipaBHMBaHWU dtoca No BepxHel rpaHuLe BCTa-
BOK U3 MefHoi1 chonbru. BeicoTa dntoca 25 Mm unm gpyras, 3agaHHas npovussogutenem ditoca, onpegenset
YCNOBUS M3MEHEHVA pa3mepa MeAHoi dosnbr Ana onpefesnieHns 3Toin 3afaHHOoN BbiCOThl htoca. Ha koHue
MeAHOI hosbrn fo/MKEH BbITb NPEeAYCMOTPEH y4YacTok, obecrneunBaowunii yaepxaHve doca honbroi.

HeobxoauMo NpoM3BECTN HEe MeHee Tpex TEeCTOBbIX HanaBOK, KaXAyl Ha OTAeNnbHOM o6pasue. Ha-
nnaeky cregyeT NPoOM3BOAMTb BAO/b LEHTpasibHOW NMHMKM o6pasua. Bpems, noTpayeHHoe Ha HannaBky, cre-
ayeT 3adpmkeupoBath. AN Ayrosoli cBapky nog h/Il0COM CBapoyHas BaHHA A0/KHA HAXOAUTLCS MOSIHOCTbLIO
Ha BbIBOAHON NnaHKe, HO He 6onee YeM 25 MM OT LEeHTpasibHOM YacTu o6pasua. [nuHa BBOAHONM YacTu Ha-

1— mepgHas donbia 1 Mm * 35 Mm * 300 MM wm 37 Mm * 300 MM (415 BbICOTbI hntoca 25 MM); 2 — obpasel,
3 — chukcumpytoLLiee YCTPOVICTBO 151 CBapKU

PucyHok 3 — MpuMep NpUMeHeHUst MeAHON hoNbrn ANS NOAAEPXaHNs NOCTOSIHHON BbICOThI thtoca
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NAaBKW HE OrPaHMYMBAETCS, HO OHA f0/MKHA GbiTh OCTATOUHOW ANA cTabunusaunm Ayrv v Hanaaskv Ha LieH-
TpanbHoli yactTn obpasua.

Mocne raweHus ayrn 6e3 kakux-mbo 3agepxek obpasel, cnegyeT ocBoboanTb M3 hukcupyowero
YCTPOICTBA, 0X/1aAnTb, OUNCTUTbL U XPaHUTb, Kak ykazaHo B 4.1.4.

4.2.3.4 Peructpauunsa napameTpoB CBapku u oopma oTyeTa 0 pesysbrarax

JlncT oTyeTa, NpuBefeHHbIR B Tabnuue 2. COAEPXNUT MOSHYI0 MHpopMaumio 060 Bcex napameTpax uc-
NbITAHUA. BAUAIOLWMUX HA PE3YNIbTaTbl UCTbITAHWIA.

Ta6nuya 2— dopma otyeTta (AU dY3NOHHBIA BoAopO4, AyroBas cBapka noj qpocom)
Vccneposatenbckan nabopatopus: Jarta:
®.1.0. nccneposarens:
[vnameTp 3N1€eKTPOAHO NPOBOIOKN, MM: O603HaueHne 3/1eKTPOHOI NPOBOOKN:

O603HauyeHune ntoca:

Mpon3soauTenb U Mapka 3N1eKTPOAHOV NPOBOJIOKM: Maptua NO:
Mpoussogutens 1 mapka aioca: MapTua Ne:
Temnepartypa n BpeMsi Npokanku gpatca: "C. Ll

MonsapHOCTb NPU cBapke (NOCTOSIHHLIN TOK. NpsiMasi/obparHas unm nepemeHHbli):

OTHOCUTENbHAA B/IAXHOCTb % n Temnepatypa *C Ha CBapO4YHOM MOCTY BO BPEMS CBapKu
Temnepatypa aKkcTpakuum sogopoga: “C
Bpems akcTpakuuv sogopoga: aHel Y MUH

Twn o6pasua (A unm C):
Homep o6pasua: 1 2 3
HanpspkeHne. B: NOCTOSIHHbII/NepeMeHHbll TOK:
Tok. A:
Bpewms cBapku, c:
[AnvHa wea. Mm:
CkopocCTb CBapku, Mm/c:
MoroHHas aHeprua. kx/mm:
CKOpoCTb Nogayun NpoBOIOKK, MM/C:
[nviHa BblieTa 3N1eKTPOAHOV NPOBOMOKNA, MM
[nvHa wBsa Ha BBOAHOI NnaHke, MM:
Macca meTanna, HannaB/IEHHOro Ha obpaset, r
PaccTosiHne OT LeHTpasibHOI YacTn obpasLa Ao kpatepa, MMm:
Anddy3noHHbI Bogopog,
1 2 3 CpegHee
a) HO, cm3/100 r HannaBfeHHOro meTanna
b) Hp, MnH-1 meTanna wea

lMpouvie getanu UCnbiTaHUsA, He BK/IIOYEHHbIE BbILLE:
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424 CBapka NopoLKOBO NPOBOMOKOM B 3allMTHOM rase WaM 603 HEro U cBapka NPOBO/IOKON
CM/IOWHOTO CeYeHns B 3alUTHOM rase

4.2.4.1 MpucafouHbli MaTepunan

MpucagoyHblii MaTepran nccnegyot Ansa uenei a) unm b).

a) Mpu knaccudpmkaumn napameTpbl CBapku cnegyeT 3ajaBaTb Te Xe, YTO M MpW Noarotoeke obpasua
C HannaBfeHHbIM MEeTaN/IOM A/1S onpefeneHns MeXaHUYeckux CBOWCTB, C NMPUMEHEHWEM NPOBOJIOKM fua-
MeTpoMm 1.2 MM. CO CKOPOCTbIO CBapku, obecrneyvBaroLleii Maccy HaniaB/leHHOro MeTania Ha LeHTpasibHOM
yacTu obpasua He MeHee 8 r (obpasel, A) Wi He MeHee 3 T AN LEHTpabHOW YacTu MeHblero obpasua
(obpasel, B), ecnn nHoe He NpefycMOTPEHO B AOKYMEHTEe Mo knaccudukaumm. PesynbTatbl N0 cogepxaHuio
BOAOPOAA, NOJlyYeHHbIe A1 NOPOLLKOBOI NMPOBOMOKY, 3aBUCAT OT Bbl1eTa 3/1eKTPOAHON NPoBO/IokU. Heobxo-
AVMMO KOHTPONMPOBATb PacCTOSHNE MeXAy COMNJIOM ropesikn 1 06pasuomM, OHO AO/MKHO BObiTb TAKMM Xe. Kak 1
npu NoaroToBke o6pasla C HanIaBNEHHbIM MeTaIoM 19 onpefesieHns MexaHn4yecknx CBOMCTB. A5 Bcex
maTepvanoB C AMamMeTpoM, OT/IMYHLIM OT 1,2 MM. Macca HanjiaB/eHHOro MeTanna fo/hkHa obecneumsatb
xopollee hopMUpoBaHMe Basika U COOTBETCTBOBATbL MPUMEHAEMOMY AuaMeTpy M TeXHO/I0rM4yeckomy npo-
Leccy: MMHUMasibHas Macca HaniaB/IeHHOro MeTasia He perfiaMeHTupyeTcs.

b) Lna nccnepoBaTenbCkux Lienei cBapoyHyo NPOBOJIOKY M NapamMeTpbl CBapku cnefyeT 3ajaBaTb 4115
KOHKPEeTHOI npoueaypbl cBapku. Ecnv gnanasoH TOKOB 3afaH Npov3BoAvTenemM, To crefyeT NpUMeHATb ero
cpefiHee 3HaueHue.

4.2.4.2 3awnTHbll ras

3alunTHBIV ra3 4o/MKeH COOTBETCTBOBATb knaccudukalmmn, npuBegeHHon B npunoxenun Ar. 3awutHbiii
ra3 u ero pacxof f0/KHbl COOTBETCTBOBATbL YCTAHOB/IEHHLIM pekomMeHgaumsamM. CocTaB 1 pacxof 3aluTHOro
rasa cnepgyet 3adukcMpoBaTh B oTyeTe. [lns uccnefoBaHuii MHorga LenecoobpasHo MpPoOBECTU OcylleHue
3aWmTHOro rasa, Y4tobbl yganuTb Bnary. Ecnv aTo npoBefeHo, TO cofepxaHue Bnaru cnegyet UaMepuTtb n
3apervucTpuposaThb.

4.2.4.3 N3roToBNeHne cBapHbix 06pasuoB

Lns dvkcauun v BbipaBHMBaHWA obpasua cnegyet NpUMEHATbL MefHoe DUKCUpytoLLee yCTPOCTBO, Kak
nokasaHo Ha pucyHke 1. [1ns 60nbluei Npon3BoANTENbHOCTY YCTPONCTBO MOXET UMETb KaHaslbl 419 BOAAHOTO
oxnaxgexusa. CnogyeT ucnonb3osaTb obpase, A namn obpasel, B.

[nnHa BBOAHBIX U BbIBOAHBIX M/1aHOK 06pa3LoB fo/MKHa COCTaBNATL He MeHee 25 M. O6pasel, JO/MKeH
6bITb 3achKCMpoBaH B NPUCNOCOBIEHNN, C NMPUMEHEHNEM OTOXOKEHHOW MeAHON (honbrv, Kak nokasaHo Ha
pucyHke 1.

HeobxoamMmo npoBecTu Tpu unn 6o/ee TECTOBbIE HaMIABKW, KaXaylo Ha oTaensHoM obpasue. Hannas-
Ky cnegyeT Npou3BOAUTL BAOMb LEHTpasbHON NvHUKM obpasua, Macca HannaBku AO/KHa COOTBETCTBOBATb
4.2.4.1. Bpems Hannasku cnegyet 3adukcuposaTb. CBapoyHasa BaHHa A0O/KHA ObITb Ha BbIBOAHON NaHke, HO
MakcHMasibHOe PacCTOsIHUE OT LeHTpasibHOM YacTy ob6pasua He A0/KHO NpeBblwaTh 25 MM. [/inHa BBOAHOW
4acTu HannaBkM He ycTaHaBMBAETCS, HO OHa A0/MKHA ObiTb 4OCTATOYHON ANA cTabunmsauuy Ayru v Bbinon-
HEeHVSA HannaBku Ha LeHTpanbHOM YacTu obpasua.

Mocne rawenuns gyrn obpasew cnegyeT HEMeANEHHO 0CBO6OANTL U3 IMKCUPYIOLLLETO YCTPOWNCTBA, OXNa-
OUTb. OYNCTUTL U XPaHUTb, KakK yka3aHo B 4.1.4.

4.2.4.4 Pernctpaumsa napaMeTpoB CBapky u hopma otyeTa 0 pesynbraTax

dopwma oTyeTa, NnpuBedeHHasn B Tabnuue 3. npeacTaBnseT NosHy nHdopmaumio 060 Bcex napameTpax
UCMbITAHWNIA, KOTOPbIE OTHOCATCA K pe3y/ibTaTaM UCMbITaHWiA.

4.3 WN3mepeHue BoJOpoOaa B CBaApHOM obpasue

MeTog, N3MepeHusi O/MKEH rapaHTUPOBaTh BbIAENIEHNE U COOP TOMIbKO AMY3NOHHOTO BOAOpPOaa U3
o6pasua, a 3aBUCMMYI0 OT MaTepuana akTMBaLWi0 BOAOPOAA, HAXOAALLEerocs B NOTEHLMANbHLIX JIOBYLLKAX,
cnefyeT UCKMOUNTL. B HacTosiLeM cTaHhapTe NpefcTaB/eHbl MeToAbl OnpejeNieHnst cofepxaHust Auddysu-
OHHOTO BOZOPOAA: METOA 3aMeLleHUsi pTyTU, KOT Opblii NPUMEHSIETCSl B COOTBETCTBUU CYCTAHOBJIEH-
HbIM MOPAAKOM [2]; BaKyyMHbIA MET 04; METOA Ten0npoBOAHOCTU.

4.3.1 MeTopg 3ameleHns pTyTu

YcTpoliicTBo ansa cbopa rasa npegcrasnsieT co6oit Y-Tpyby. B kKauecTBe 3anuparLleil XuakocTn uc-
nonb3yetcsa pTyTb. [nA cbopa BO3MOXHO NPUMEHEHNE APYTUX KOHCTPYKUWIA, NCMO/b3YIOLLNX TOT Xe NPUH-
uun yto ny Y-Tpy6hbl. MpepcrtaBneHHoe ycTpolicTBO Ana c6opa rasa nNpuMeHsoT ans oépasuos B unm C
(pucyHok 2).
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Ta6nuua 33— dopma otyeTa (AN dY3NOHHBIA BOAOPOA, CBapKa HBMNABSALMMCA 3/1eKTPOAOM, MeXaHU3MpoBaHHas
cBapka nnaBsLWMMCS 3N1EeKTPOLOM WM CBapkKa NOPOLLKOBOW npoBonokoit (MIG. MAG. TIG))

WccnepoBaTenbckas nagopatopusi: Data:

d.1.0. uccnegosatens:

Tun npucafo4yHoro marepuana: Pexum npoxanku: "C, Cl

O603HayeHne npucagoyHoro marepuana: [a3oBoe conso, MM:

Mapka n npoussoguTenb 3nekTpo- Maptus Ne: [vameTp npucagouHoro matepuana,
[HOI NPOBO/OKK: MM:

3alunTHbI ras:
Pacxog 3awWwnTHOro rasa. AM3MuH:

MonspHOCTb NP cBapke (MOCTOSIHHBIN TOK, NpsAMas.’06-  XapakTepucTUKN BOMbGPAMOBOrO 3/1€KTPoAa, €cin uMe-

paTtHas U1 nepemMeHHbIi): eTcs:
Mapka:
OTHOCUTeNIbHasi BNAXHOCTb % u TemnepaTypa [JnameTp, MM:

___'C BO BpeMs cBapKu Ha CBApOYHOM MOCTY

Temnepartypa akcTpakuun sogopoga:___ "C Yron 3atouku:
Bpems akcTpakuum Bogopoja:___AHeild____4___ MuH  O6o3HaueHune
Tun o6pasua (A unn B):

Howmep o6pasua: 1 2 3
HanpshkeHue. B (NOCTOSAHHbIA/MBPEMEHHbI TOK):

CBapoYHbIii ToK, A:

Bpewms cBapku, c:

[AnuHa Hannaeku, MM:

CKopoCTb cBapku, MM/c:

MoroHHas aneprus. kx/mMm:

CKOpOCTb nofayn nNpoBOOKKA, MM/C:

[nvHa BblneTa 3N1eKTPOAHOV NPOBOMOKA, MM

[NvHa wBea Ha BBOAHOI NnaHke, MM:

Macca HannaBfeHHOro meTanna Ha obpasie AN UCNbITaHWA, T.

PaccTosiHne oT oKOHYaHuUsA 06pa3u,a A0 KpaTepa Ha BbIBOJHOW MiaH-
Ke. MM:

CopfepxaHne gt y3MoHHOro BoAopoaa

1 2 3 cpegHee
a) Hg, cm3 100 r HanaB/ieHHOro MeTanna
b) HF, MnH-1 meTanna wea

lMpouvie getann UCNbITaHUA, HE BKIIOYEHHbIE BbILLE:

10
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4.3.1.1 MoparoToBKa ra3oBoli 6lopeTkn

O6beM pTyTH, HEOGXOAUMbIN 4151 3aN0IHEHNS Fa30BOI GIOPETKM, NOKA3aHHOI Ha PUCYHKE 4. [OMKEH CO-
CTaBnATb 0Kos10 110 cM3. PTyTb A0o/mKHA GblTb OuMLLEeHa OT NpuMeceit. PTyTb cnefyeT 3auTb Yepes WMpokoe
TOP/IbILLKO ra30BOV GIOPETKM, YCTaHOBUTL BakKyyMHbI BYXCTOPOHHWIA 3anOpHbIii KpaH 1 co3aaTtb Bakyym. Mpu
oTKauke BO3Ayxa rasoByto 6LOpeTKy crieyeT pacrnonaratb Ha N0CcKolii NOBEPXHOCTW AN 6ecnpensiTCTBEHHOIO
[ocTyna Bakyyma K BepxHell yacTu kanunnsipHoii TpyGku. [a3oByto GlopeTKy crefyeT MeA/ieHHO NOAHATbL B
BepTMKa/IbHOE MOJIOXKEHNE W BNYCTUTb BO3AYX B €€ LUMPOKYI 4acTb, NOBOpayMBas 3anopHblii KpaH. BaxHo,
4TOGbl B BEPXHEN YacTu KanunnspHoii Tpyoku He 6bin0 BO3AYLIHLIX Ny3blpbKOB. ECAM BO34yX NpUCYTCTBYET,
TO OTKauKy cnegyeT NPOBOAUTL A0 TEX MOP. NOKa NOCNeAHSs NMPOBepka He NOATBEPAUT OTCYTCTBME BO3Ayxa.
BakyyMHbIli 3an0opHbIii KpaH crefyeT CHATh C LUMPOKOI YacTu ra3oBOi GOpeTKu.

a) lBYXCTOPOHHUIN CTEKNSAHHBI BaKyyMHbI b) BokoBOWi BUA 0TBOAA 3 PUCYHKA C)
3anopHbIli KpaH

1- 29/39 nnog; 2— 212 koHyc; 3 —OTBOZ C YI/IoM 3aruba Ao 46*, 4 — cnam (TV10eHUin BHYTpK);
5 - npeuusnoHHas Tpybka C kaHasIom

MpumeyaHune: He B MmacwTabe.
a K Bo3gyxy.

b K Bakyymy.

c MpAmoii y4acTok f0 usrnba.

PucyHok 4 — YcTpoiicTBo ansa c6opa gudbdpysnoHHoro Bogopoaa. Y-Tpy6ba
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4.3.1.2 3auncTtka n o6paboTka obpasua

3aumncTKy LieHTpasibHOl YacTu obpasua cnegyeT NPOBOANTL MeTan/IMYeckoli WeTKOR [0 NOMHOro yaane-
HUS LLINaKa M OKUCHbBIX MJIEHOK C NepepbiBamMy Ha oxnaxgeHue (He meHee 2 MuH). Kaxablii nepnog BpeMeHu
HaxoxAeHusi ob6pasLa BHe oxnaxjatoLleli BaHHbI He fo/mKeH npeBblwaTth 60 ¢ (cM. Takke 4.1.4. d) n4.1.4. e)).

4.3.1.3 3arpyska obpasua

Cnepytwolias yacTb npoLeaypbl AO/MKHa ObiTb NPOBEAEHA KaKk MOXHO ObiCTpee 1 [o/KHa 3aHUMaTb He
6onee 2 MVH.

W3 oxnaxgaroweii XnakocTn 4na xpaHeHus obpasew, cnegyeT U3BfeYb U BblAepXaTb A0 MOBbILLEHUS
ero TemnepaTypbl HeMHOrO Bbile 0 eC. OTOro MOXHO A06UTLCA, NOMecTMB obpasel, B BOAY A0 TexX nop. rnoka
nep, obpasoBaBLUNIACA BHaYane, He OTAENNTCA WK pacTaer.

Mocne NpombIBKM B aueToHe M NPOCYLIKX NoA CTpyei Bo3fyxa obpasel, ciegyeT NOMecTUTb B LUMPO-
KYl0 YacTb ra3oBoOi 6iopeTku. [JByXCTOPOHHWUI BaKyyMHbI/i 3aMOPHbIA KpaH cnefyeT 3akpbiTh, a U3 6opeTkn
oTkayaTb BO34yX. ALETOH U crefpbl KOHAEeHcaTa McnapaTcs ¢ NOBEPXHOCTU obpasua v yaanatcsa BMecTe ¢
oTKauyvBaembIM BO34yxoM. icnonb3ys marHunt, o6pasel, cnefyeT nepemMectuTb Nof KanuansapHy Tpyoky, ak-
KypaTHO onyckasi 610peTky B rOpu30OHTas/IbHOE NOJIOXKEHWE [0 Tex Nop, noka obpasel, He Ha4yHeT nnaBaTb Ha
NOBEPXHOCTW PTyTU. Heob6xoAnMo npefoTBpaTuTb NonagaHve Bo3ayxa B KanuansapHy Tpyoky npu nogbeme
6l0peTkM B BEpTMKaNbHOE NOMIOXEeHVEe 1 KorAa Bo34yx NOCTynaeT Yepes LMPOKYH0 YacTb. [iByCTOPOHHUIA KpaH
cnepyeTt yAanuTb, a LUMPOKYHO YacTb GIOPETKM 3aKpbiTb, HANPVMOP NPOGKOWA MW CTEKIAHHON LWAAMNKON ANs
npegoTBpaLleHns BblgeneHns cnefoB ucnapeHns pTyTu.

Ondhdby3noHHbIl Bogopos, Bblgensowmiica us3 obpasua, cobupaeTtcsa B KanuanspHoli Tpy6ke.

MpepynpexaeHne — MeTannuyeckas pTyTb U napbl PTYTW BpeAHbl ANA 340POBbSA, MOTyT no-
nacTb B OpraHvM3M YyesioBeka Npu BAOXe, MpoOraaTbiBaHUM UKW NPU KOHTaKTe ¢ Koxei. Mpn obpalieHun
C pTyTblo cnefyeT cob6nogaTtb Mepbl NPeAOCTOPOXHOCTU, KOTOpPble BKAOYAKT cnegytouee (HO He
orpaHvymBalTCa UM):

a) yCTpOWCTBO AN onpeaenieHns cofdepxaHus Angy3sMoHHOro BoAopoaa A0/KHO 6biTh pac-
MOMIOXEHO B BbITAXHOM LWkady, nobble npoueaypbl, CBA3aHHbIe C UCNONb30BaHWEM PTYTH, cneayeT
NPOBOANTL B BbITAXXHOM LWkKady;

b) YCTPOWCTBO [O/IXHO GbiTb PACMNoO/IOXEHO Ha NOAAOHE C BbICOKMMWU GopTamu ANs yaepxaHus
cny4yaiiHO NPONNTOrO;

c) paboTbl € pTyThio, pPTYThbCOAEPXaLW MMM 0bpasyamMmn 1 obopyfosaHnem, cnegyeT NnpoBOANTL B
pPEe3UHOBbIX AN NNACTUKOBbLIX NepyaTkax;

ANPONUTYI0 PTYTb Cnegyet HEMeANEHHO yaanuTb.

4.3.1.4 AHanuTtuyeckasa npouegypa

B nocnepyouwme gHn obpasel, cnegyeT BblgepxusaTth npu Temnepatype 25 °C ¢ 5“C o Tex nop noka
He npekpaTuTCs pPoCcT 06bema BOAOPOAA MO OTHOLLUEHWIO K paccuMTaHHOMY Npu CTaHAaPTHLIX TemnepaType U
pasneHnto (STP). T.e. 0 °C n 760 mm prt. cT.1«[MpekpaTuTcsa pocT» cnegyeTt NOHUMATb Kak N3MeHeHue 06LLero
cobpaHHOro o6bema He 6onee yem Ha 1% B TeuyeHue 24 4. BbiCOTy ra3oBoro cronba BofopoAa U MeHucka
pTYTV cnefyeT u3MepuTb NpyY NOMOLM KaTeTomeTpa. KomMHaTHyl0 TemnepaTtypy u atmoctepHoe aaBfeHvie
cnepyet n3mMeputb 1 3admkcmposaTtb. O6bem cobpaHHOro BOA0PoAa, nNpueefeHHbli k STP. V BcM3, onpege-
nsetcs no opmynie

273 +[p-h) mr2«C
760 (273+T)-1000 " C
roe

p — atmocepHoe AaBneHne, MM pr. CT.;

h — pa3HocTb ypoBHS pTyTU B Y-Tpy6e Mexay fBYyMS CTO/16aMun, MM;

r— BHYTPEHHWI pagunyc KanunnsapHoin Tpyoku, Mwm;

C — BbICOTA ra3oBoro cronba Haj pTyTbio, MM;

T— KOMHaTHasa TemnepaTtypa BO Bpems nsmepeHus. °C.

Korga BbigeneHve 3aseplunTcs, obpasel, cnegyeT nss/edb U3 yCTPOCTBA M ONpPeAeuTb ero OkoHYaTe b-
HYI0 Maccy T2 B rpaMmax ¢ TO4HOCTbIo 0 0,01 I. Bce faHHble NCnbITaHWi A0/MKHBI ObITb 3aMKCUPOBaHBI.

4.3.2 MeToA T€NN0NPOBOAHOCTH

CucTeMbl C AeTEKTOPOM TenI0oNPOBOAHOCTY OTHOCSTCA K OAHOMY M3 ABYX TUMOB; NepBblii — 3KCTpak-
LS TOPAYMM ra3oM-HOCKUTEsIEM, B KOTOPOM 06pasel, HarpeBatoT [0 AOCTAaTOYHO BbICOKOI Temnepatypbl (10

1 760 MM pr. cT. = 101.325 kla.
12
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400 BC), a Anddy3noHHbI BOAOPOS BblaensieTcs n3 obpasua n n3MepsieTcs HenpepbiBHO. BTopoit — kor-
[Ja obpasel, nomeLlaloT B NOAXOAALLYI A8 cbopa Kamepy, KoTopas HarpeBaeTcsl [0 OTHOCUTESIbHO HU3KMX
TemnepaTyp (06b14HO Mexay 45 X u 150 °C). KonuyecTBo cobpaHHOro Bogopoga onpegenserca oTAe/bHO
06bI4YHO C MPYMEHeHNeM yCTpoiicTBa ra3oBoi xpomaTorpacum.

Llenblo HacTosLWwero ctaHgapTa He ABMAETCA OnUcaHne HeCKO/IbKUX CUCTEM, OCHOBAaHHbIX Ha UCMNO/b30-
BaHUW AeTekTopa TennonposofgHocTn (TCD). Hanpyumep ra3oBoi xpoMatorpadumn am aKCTpakuyum ropaumm
rasom-HocuTenem, AOCTYMNHbIX AN onpegeneHvs Bogopoda B MeTannax. Jllobble anbTepHaTUBHbIE cucTe-
Mbl. MMeloLLMe YCTPOCTBa ANA M3MEPEHUS BOAOPOAA B HanMaB/eHHOM MeTasine, A0/MKHbl obecneynBatb
Koppenauuio pesynbTaTtos N0 TOYHOCTU U NOBTOPSieMOCTU. MNpoueaypbl KaiMbpoBKN M3MEPUTESIbHBIX CUCTEM,
MCMONb3YIOLMX ra3oByto xpomaTorpadguio n TCD, MoryT 6biTb pas/imuHbiMu. CnefyeT pykOBOACTBOBATLCA WH-
CTPYKUMSIMW Npoun3BoAuTeseli yCTPOCTB € ra3oBO 3KCTPaKLMed 1 onpeaeneHmem TenonpoBoAHOCTU. DTO
YCTPOICTBO TaKkke MOXeT OblTb YCTPOCTBOM ra3oBoi xpomaTorpaduun. [aHHblli MeTos npefHasHaveH ans
LeHTpanbHo Yactn obpasya A. B unu C.

4.3.2.1 3auncTtka n obpaboTka obpasua

3a4nCTKy LieHTpasibHOM YacTh o6pasua cneayeTt Npov3BOAUTL METaN/IMYECKON LLLETKOM A0 NOHOro yaa-
JIEHUA LW1aka N OKUCHBLIX MJIEHOK C NepepbiBamMy Ha oxnaxpaeHuve. Nepuoj BPEMEHU, B TEYEHUE KOTOPOro
obpasel, HaxXoAWTCHA BHE Ox/axjatoLeil BaHHbl, He Ao/HKeH npeBbiwaTh 60 ¢ (cm. Takke 4.1.4. d) n4.1.4. B)).

4.3.2.2 3arpyska obpasua

LleHTpanbHyto yacTb o6pasua crnegyeTt U3B/eYb U3 BaHHbl C METAHO/IOM U TBepAbIM AVOKCUAOM Yrie-
poja. feHaTyprvpoBaHHbIM CMUPTOM U TBEPAbLIM ANOKCUAOM YIiepoaa Uav Xuakum asotom U Bblaepxartb [0
NOBbLILIEHNSA €ero TemnepaTypbl HEMHOTO Bbiwe 0 aC. 3TOro MOXHO 406UTLCS, MOMECTUB obpaseL, B BO4y A0
Tex nop, noka nes. o6pasoBasLUMiiCs BHavane, He OTAeNMTCS nn pactaeT. Obpasel, cnefyeT NpoMbIThb B ale-
TOHE. BbICYLUMTb NOA CTPyei BO3fyxa 1 3arpy3unTb B KOHTEHep, NpUroaxbii Ana céopa sogopoga. KoHTeliHep
cnefyeT nNpoAyTb W 3an0NHUTb MHEPTHLIM ra3oM, HanpuMep aproHoM, 1 M30/IMpoBaTh OT aTMOCHepbl.

4.3.2.3 MeTog, M3MEpeHUs € IKCTpakL e ropsaynm rasom-Hocutenem

Mpwn 3Toll Npoueaype 3KCTpakLus BoJOpoAa NMPOMCXOAUT 3a KOPOTKMIA NPOMEXYTOK BpeMeHM (yCKOpeH-
HbIi meTod). Mpu paboTe ¢ obopyfoBaHMEM cregyeT PyKOBOACTBOBATLCSA MHCTPYKUWe npomssogutens. Mo-
cfe BblAEPXKN B cooTBeTCTBUM € 4.3.2.2, obpasel, cnegyeT NnOMecTUTb B NPUrofHblli Ana céopa Bogoposa
KOHTeWHep. s n3mepeHus cogepxanus andgysnoHHoro Bogoposa obpasel, n KOHTeiHEpP MOXET OblTb Ha-
rpet makcumym Ao Temnepatypbl 400 °C. C60p u usMmepeHve BoLopoda NPOU3BOAUTCA HenpepbiBHO, Moka
He 6yfeT onpefeneHo KONMYecTBO Bcero AnddysmorHoro sogopoaa. NpesbilleHne TemnepaTypbl Harpesa
o6pasua cebiwe 400 °C MOXET NPUBECTM K aKTuBaLun AONOMHUTENIBHOIO Yicia BOLOPOAA B /TI0BYLLKAX, Takum
06pa3om 3aBblllas pesynbTaTbl cofgepxaHusa auddy3noHHOro sogopoaa.

4.3.2.4 MeTog nsmepeHus co c6opom n nocneaywwnum n3mepeHmem Bogopoga

Mocne nporpesa ob6pasua B cOOTBETCTBUM C 4.3.2.2. ero crefdyeT 3arpy3ntb B KOHTEWHEp, NPUroaHbIi
ana cébopa Bogopofa. KoHTeliHep cnegyeT npoayTb M 3anofiHATb UHEPTHLIM ra3oM, HanpvMep aproHoM, K
n30nMpoBatb OT aTMocdepbl. KoHTeliHep cnegyeT nepeMecTuTb B NeYb WM MHOE HarpeBaTeslbHOe YCTPOii-
CTBO. NpurogHoe Ans cbopa BoAopoAa B COOTBETCTBMM C YCNIOBUAMM, NpeAcTaB/eHHbIMU B Tabnumue 4.

Mocne 3aBepLleHNs neproja Harpesa v c6opa BOAOPOAA KOHTEVHep cneayeT OXN1afuTb A0 KOMHATHO
TemnepaTypbl U NpoaHan3nMpoBaTb Ha BOAOPOA. DTO MOXET 6bITb MPOU3BELEHO KakK NMpW aHanuse obLiero
KonnyecTBa BOAOPOAA, BblAENMBLLErOCS M3 06pa3La, Tak U No a/IMKBOTe, KOTOpas MOXeT ObiTb BblgeneHa u3
obLiero konuuectsa. [nA onpefeneHus Konvyectsa BOLOPOAA B CMECU BblAeNUBLUMXCS ra3oB cnegyeTt uc-
none3osartb TCD.

MepecyeT U3MEpPEHHOro cofiepxaHusa Ana nosyyvyeHus oébema Bogopoga npu STP. VH, cm3, cnegyet
Npou3BOAUTL CriefytoLMM o6pasom

vH=-E! .-e)L ()
H  (273FT) 760
rae

p — faBfieHne usMepeHHoro o6bema BoAopoAa, MM Pr. CT.;

V — n3MepeHHbIl 06bem Bogopoaa, cm3;

T— Temnepartypa n3mepeHHoro o6bema sogopoga. °C.

O6pasel, cnefyeT U3BeYb U3 KOHTeHepa, B3BECUTb, M Maccy T23adMKCMpoBaTh C TOHYHOCTbI0 A0 0.1 1
ANA LeHTpanbHOW YacTn 06pasuoB A 1 ¢ ToyHoCTbio A0 0.01 r AnA ueHTpanbHoi yacTn o6pasyos B nnn 06-
pasuos C.
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Ta6nuuya 4— MuHAMaANbLHOE BPEMS BbIAEPXKM NPW 3alaHHON TeMnepaType 415 NOMHOTo BblAeNeHns BOAOPOaa

MUHVMasbHOe BpeMmst
3KCTpaKLyK, Y

MuHuMasibHoe Bpems

IKCTpaKLUmmM 4 Temneparypa. 'C

Temnepatypa, "C

0.35 400 +3 8 140 +3
0.4 390 £3 10 125 +3
0.5 360 +3 12 120 +3
1 285 £3 14 115+ 3
2 225 +3 15 110+3
3 195+3 18 100 £3
4 175 £3 36 70 £3
5 160 £3 64 50 +3
6 150 +3 72 45 £3

4.3.3 KannbpoBka

Kann6poBKy npoBoaAaT nytem Ao06aBkv U3BECTHOrO 06beMa BOAOPOAA K rady — HOCUTESIH0 CUCTEMbI TO-
psYeli aKkcTpakuum B paboyem guanasoHe HyXHOW o61acTu. AHAIMTUYECKUA MHCTPYMEHT A0/DKEH BK/OYATb
B ce6s51 3aKpbITble Ka/IMOPOBOYHbLIE EMKOCTY C Pa3/IMYHbIMK 06beMaMU. YCTPOCTBO AO/MKHO 6bITb COBpaHo 1
paboTaTb B COOTBETCTBMM C MHCTPYKLMSIMU NPOM3BOANTENS. B 3aBUCMMOCTI OT aHa/IMTUYECKOr0 MHCTPYMEHTa
ANa cTabunivsauun nepeg npoBefeHMeM aHanm3a [0/MKHO OblTb rapaHTUPOBAHO AOCTATOYHO 40Toe Bpemsi
npoTekaHus rasa. Mpu HOPMasIbHOM NPUMEHEHUN MHCTPYMEHTA Niobble CyWecTBYOLLIME KaSIMGPOBKA NPOU3-
BOAST ra3oBblM 403VMPOBAHUEM MEpes HayasloMm aHanmsa. [o/mkHa cobnogaTbes npoueaypa noAroToBKM UH-
CTpyMeHTa. [MpoBepky NPoBOAAT B HAYA/IO U B KOHLLE CEPUM aHA/IM30B, YTO6bl Y6eAnTbCs, YTO B KasIMGpoBKe
WHCTPYMEHTa He Mpon30LL/Io CABUMOB. VIHTepBan Mexay NpoBepkaMu He [O/HKEH NpeBbliwath 4 Y. JeTekTop
cnepyeT O0TKa/iMbpoBaTb Ha COOTBETCTBYHLLEM AMana3oHe BOAOPOAA.

4.3.4 InHenHoCTb

JINHEHOCTb CUrHana MHCTPYMeHTa MOXeT ObITb OLeHeHa C NPMMEHEeHVEM JIMHEHOrO PerpeccnoHHOro
aHanu3a 419 faHHbIX KannbpoBKN 1 nocnedyowmum pacyeTom koppenaunm R7. 3HaveHns R2, 651m3kue K egu-
HYLe, 03Ha4atoT BbICOKYIO CTENEHb KOPPensaLumm.

[nana3oH nsmepsiembix 06bEMOB BOAOPOAA AO/DKEH HaxoANUTLCA B UHTepsasie oT 0.05 cm3a0 1cm3um
60nee npu STP. npu ycnosuu, 4To BECb BOAOPOA, BblAeNuBLUMiiCA 13 o6pasua, cobpaH 1 npoaHan3npoBaH.
[vnana3oH nsmepsiemMmblx 06bEMOB BOAOPOAA 3HAUYMNTENIbLHO MeHbLUe Npu aHasim3e, OCHOBAHHOM Ha MeToAax,
nNpMMeHsLWNX Npoby rasa, B3ATY0 U3 KOHTelHepa Ans cbopa. [ns noATBEPXAEHUSA NMHENHOCTU curHana
06beMbI MHXEKLUWM BOLOPOAA AOMKHBI COOTBETCTBOBATL MPUMEHSAEMbIM MHTEPBaIAM U3MEPEHUS.

4.3.5 BakyyMHbIli meTo0f

MeTog ocHOBaH Ha cbope BofopoAa, Bblifenstwerocs n3 obpasya B BaKyyMUpoBaHHY0 usme-
pUTenbHYy0 Kamepy, 1 nocnegyowem nsmepeHun faBneHus B 3T O Kamope.

Mocne BbIAEPXKN B COOTBETCTBMUN C 4.3.2.2 o6pasel, noMeLw,al0oT B BAKYYMUPOBAHHYIO U3Me-
puTenbHylo kamepy. Coop Bofopofa NPpou3BOAAT [0 NpekpalieHus ero Bbigenenuns. «lMpekpate-
HWe BblfeneHnsa» cnefyeT NOHUMATb Kak MU3MeHeHne obLero cobpaHHoro o6bema He 60nee yem Ha
1% B TeueHue 24 y. Mocne npekpalweHns BblgeeHnsa Bojopoaa PUKCUPYT AaBfeHne B Kamepe,
M cyyeToOM ee obbemMa 1 o6bema obpasua paccunTbiBalO T 06bEM BblgeNIMBLIErocs Bojopoaa Ans
nocnegywouwero pacieTa HO v HPB cooTBeTCTBUMN € 4.3.6.1 1 4.3.6.2.

4.3.5.1 loAroToBKa M3MEPUTE/NILHOIO yCTPOACTBA

Ona onpegeneHunsa cogepxaHua gud dy3noHHoro sogopoga BakyyMHbIM MeT OL0M NMPUMEHSAI0 T
fiBa TuUna u3MepuTesibHbIX YCTPOWCTB: NePBbIi TUMN — 3Ta/lOHHOe, YCTPONCTBO N3roTOB/EHO
U3 MONNGAEHOBOrO CTeKNa, a AN U3MEePEeHUa AaBNeHUA UCMNONb3yeTCA XUAKOCTHbIA MaHoMeTp,
M BTOPOA TN — ycTPONCTBO, M3rOTOBMEHHOE N3 MeTanna, rae nsmepeHne faBneHns Npon3Bo-
AUTCANpu noMoLwn gaTyuka.

MpuUHUMN U3MepeHns, peannsyemblii Npy NOMOLLM 3TUX YCTPOKCTB, COCTOUT B ClefyloLLeM:
BOAOPOJ, BblAensawLwmninca ns obpasya, NOMELEHHOr0 B U3MepUT eNbHY0 Kamepy, U3MeHAeT B Hell
fJaBfieHVe, KOTOopoe perncTpupyeTCcsa npuM NOMOLWKN MaHoMeTpa Uin gaTuunka.
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KycTpoiicTBaM npebaBAsOTCA cleayle Tpe6oBaHus:
- rny6vHa co3faBaeMoro B U3MepUTENbHOU KamMepe BakyymMa [O/KHA OblTb He Bbille

3*1(T2mMM pm. cm.;
- MakcumasnbHOe faBneHue B U3MEpPUTEeNbHOl Kamepe ycTpolicTBa N0 UCTEeYeHUN NATH cy-

TOKMoc/e oTKayky o 3 * 10"2mMm pm. cm., He JO0J/IXKHO npesbiwaTb 5MM pm. cm.;
* BaKyyMHas 6/10Kk-cxema yCTpoiicTBa A0/HKHA COOTBETCTBOBATb N300paXeHHON Ha pucyHke 5.

KBoxyymy
( S Ne
KBo3ayxy
ml— WI1HbIIBAKW BpPB.
I/I B KOTOpPYIO NouBLusores obpased;
n N apwu T ABBEHMC
- BBYYHHbI1 ¢pB/

PucyHok 5— BakyymHas 6/0K-cxema

KOHCT pyKLMs 3TafoHHOro YyCTPONCTBA, U3rOTOBNEHHOTO U3 MONNGAEHOBOIO CTekNa, 13o-

6paxxeHa Ha pucyHke 6.

K Bakyymy
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4.3.5.2 MonpaBKn N3MEpPUTENbHOIO0 yCTpoiicTBa

Mpv nepBoM 3anycke N3MepuUTenbHOro ycTpoicTBa UNn ANMTEeNbHOM €ro npocToe cnegyeT
npoBecTMW oNblIT € 06pa3yom 6e3 HannaBky («XONOCTOW ONbIT») ANA OLEHKN YPOBHA HaATeEKaHus
(raxeHust) nyyeTa ero gns Kaxpaolh nsmepuTenbHO Kamepbl ycTpolicTBa, ecin nx 6onee ofgHOI.
Ansa aToro cnegyeT B U3MepUTesibHYIO Kamepy NnoMecTUTb obpasel 6e3 Hannasku, oTKavyaTb
BO3JYyX N3 U3MepUTesnbHOl KaMepbl A0 AaBfeHnsa meHee 3 * LI 2mMmM pm. cm. 1 ocTaBnTb Kamepy 3a-
KPbITOW HAa NATb CyTOK. MNMocne yero 3apuKcMpoBaThb 3HAYEHNE faBNeHnsi BHYy Tpu kamepbl. Mocne
KaXoro npoBefeHns knaccunKayMoHHbIX UCNblITaHnii cnegyeT NPoBOANT b «XO/IOCT O ONbIT»,
KOTOpbI 3aKno4yaeTCca B NOBTOPHON OTKayke BO3JyXa M3 U3MepUTeNbHOR KamMepbl A0 [aB/ieHnA
3* 1&2MM pm. cm. 1 puKcaLun faBneHnst BHY T PU U3MepNTeNbHON Kamepbl. MpoA0NKUTENbHOCT b
«X0M0CTOro onbiTa» Jo/HKHA 6bITb paBHa BpeMeHN npejlecTBYOLWero nsMmepeHus. focne oKoH-
YaHNA «X0N0CTOro onNblTa» faBneHne BHY T pu Kamepsbl, cnefyeT 3aukcmposaThb, ¥ 3T 0 3Ha4YeHue
NPUMEHATb 415 NONPaBKU NPU pacyeTe pe3ynbTaToB B cooTBeTCTBUN C 4.3.5.3. lpn npoBegeHun
nccnefoBaTeNbCKUX UCMbITaHUi AOoNycKaeTCs He NPOBOANT b «X0/10CT Ol OMbIT» NOC/e UCMbITa-
HWIA, a NOrpeLWwHOCTb, BbI3BAHHYI0 HATeKkaHneMm (raxeHuem), NPUHATbL paBHOW 5 %.

4.3.5.3 AHannTunyeckas npouegypa pacyeTa ob6bema BblAenBLIEroca Bofopoaa 418 BaKyym-
HOro meToga

Mpv NnpUMeHeHNN 3T afoHHONO yCT POCT Ba pacyeT codepxaHunsa guddysnoHHoro sogopoaa
cnegyeT Npou3BOANT b NO popmyne

" _273-10-*(V1-VJ (hl-h2
vstp- 273* T
rge
VSTP— 06bem Bblgennswerocs sogopoga. cm3100r;

V, — 06bem Kamepbl, CM3;

V2— o6bem obpasua, cm3,

h1— pa3HoOCTb YypPOBHEN XNAKOCTMN B MaHOMeTpe, CM;

h2 — pa3HOCTb YypPOBHEN XNAKOCTUN B MAHOMETPe Npu «X0N0CTOM ONblITE», CM;

T— KOMHaTHaa TemnepaTypa BO Bpemsa usmepeHus, °C.

Mpv NpMMEHEeHNN yCTPONCTB, OCHALLEHHbIX fJaTuyukamu AaBneHus, pacyeT cnegyeT NpPoBO-
ANTb UCXOLA U3 Tex Xe Pu3nyecknx 3akoHoB. BosmoxHa aBToMaTuM3auma pacieTa npu noMmoLu
nporpamMmMHOro obecneyeHus, npunaraeMoro KycTpoincTBay.

Mocne okoHYyaHuA BbigeneHna anddPys3sMoHHOro sogopojda n3 obpasua NpoBoOANTCA pacyeT.
CpefjHee 3HayeHMa cofepXaHua BOAOPOAa AO/KHO onpefensaThbCA HE MeHee YeM Mo Tpem obpas-
uam.

B nccnepoBaTenbCkux UCNblTaHUAX [ONYyCKaeTCA NPUMEHATb pacyeTHble (3KCTpanonayu-
OHHble) MeTOAbl YCKOPEHUS onpefefieHns cofepxaHusa gupdysmoHHoro sogopoga. MNMorpewHocTsb
NMPMMEHSEMOro pacye THOro MeToja Ao/KHa 6bl Th M3BECTHA.

Mpu npefcTasneHnn pesynbTaTOB USMEPEHUA crieflyeT yunTbiBaTb NOrpewHocThb, Bbl3bl-
BaeMylo pacye THbIM MeTO/LOM, NPUMEHAEMbIM [N19 YCKOPEeHUsA onpefeneHus cogepxauna guddy-
3/IOHHOTO BOAOPOJA: MOTFPeWHOCTb, BHOCUMYO M3MeEPUTENbHbIM YCTPOWCTBOM, NOFPeLHOCTb
BbI3BAHHYIO HaTekKaHnem (raxeHnem) B U3MepuTEeNbHOI kKamepe ycTpoiicTBa.

4.3.6 PacueT v npefcTaB/ieHNe pe3ysibTaToB

4.3.6.1 Auddy3noHHbIN BOAOPOA B HaniaBneHHom meTanne HO
3HaueHve cogepxaHusa andgy3noHHoOro Bogoposa B HannasneHHom MeTtasisie HO. cm3 Ha 100 r. npu
STP. cnepyeT paccuuTbiBatb Nno opmyne
100

m2

HO = Vstp (4)
rae
VSTP— o6bem Bogopoaa npu STP, cm3:

T2 — OKOHYaTesnbHaa macca obpasua C HaniaBAeHHbIM MeTasIoMm, T.

T, — HavaslbHas macca obpasua, I.

4.3.6.2 Ancbhy3noHHbIN Bogopos B MeTanne waa Hf

[Ansa oueHkn cogepxannsa andy3snoHHOro Bogopoaa B CBapHOM COeAVHEHUN HEOOXOAMMO onpefenuTb
Anddy3noHHbIV BOAOPOA B MeTaslie wea. Mpu pacyete anddy3MoHHOro BoAopoaa B MeTasl/ie WBa YUnTbl-
BAETCA He TO/IbKO HannaBfIeHHbIi MeTan/1, HO U Ta YacTb OCHOBHOTO MeTaslna, kKoTopas 6bln1a pacnnasneHa.
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Taknum 06pas3om npu onpefeneHnn cogepxaHnsa anddysmoHHOro Bogopoaa B MeTasne LWea y4yuTbiBa-
eTCcsl COOTBETCTBYHLLMIA MOMHbIA 06bEM MeTasi/la CBApHOro LBa U, COOTBETCTBEHHO, MOI/OWLEHNe BoAOpoaa
OCHOBHbIM MeTas/iIoM. NS npeAcTaBieHHbIX 06pasuoB BennunHa HF conoctaBuma ¢ 50 % BenuuunHbl HD.

Ecnn cogepxaHune Bogopoga TpebyeTca onpefenuTb Kak KOHLEeHTpauuio B MeTanse Wwea. Heobxoaumo
M3MepuTb Nowaib NonepyeHHoOro ceyeHns MeTasnia WBea U HannasfeHHoro meTtanna. x cnegyet onpege-
NSATb Ha Topuax obpasua npy NOMOLUY YBETMUYEHHOTO U306paxeHns nnmn dotorpacdum nnm aHanmsnpyoLLero
nM306paXeHnss MMKpOCKona, 3aTem B3ATb CpefHee 3HauyeHne. PacyeT cofepxaHva Bogopoda B MeTasnse wBsa
HF B egvHuLax Ha MuMoH (MH-1) No macce cnefyeTt NPoM3BOAMTL MO criegyroLLein opmyne

HF=HD 0,9-~~ ®)

roe

HO — cogepxaHne guddy3MoHHOro BO4OPOAa B HansiaBeHHoM meTanne, cm3 Ha 100 T;

AO — cpefiHas noLlab NonepeyHoro cevyeHnsa HarnsaaBeHHOro metanna,

AF — cpefHsAa nnowajb nornepeyHoro cevyeHns Metasia Lsa.

4.3.6.3 OT4eT 0 pe3ynbrarax

Bce faHHble 0 pesynbTartax crefyeT oTpasuTb B NPOTOKO/E aHanu3a, npefcraBieHHoM B Tabnuue 5.
CopepxaHue Bogopoga 411 kaxgoro obpasua crefyeT paccuntaTb C TOYHOCTbIO 0 OAHOMO WU ABYX 3HAKOB
(no HeobxogmmocTK). CpefHee 3HaYeHWe cofepXaHus BoAopoaa AN U3roTOB/IEHHBIX HE MEHEE YeM B Tpex
3K3eMnasApax ceapHbIx 06pasLoB criefyeT paccuntaTb C OAHUM U TEM Xe KOJIMYEeCTBOM 3HaKOB, 3aTEM OKpY-
rAUTbL A4NA oTYeTa 40 6avxaliwero uenoro yncna B cM3 Ha 100 r.

®opwmbl OTUET], NpefcTaBneHHble B Tabnvuax 1,2 n 3. npuMeHs0T ANA NpeAcTaBeHns aHHbIX O CBa-
POYHbIX MaTepranax, CBapoUHbIX NapameTpax U YC/I0BUAX UCMbITAHWIA A8 KaXA0i cepun n3 Tpex o6pasL,oB.
PesynbTatbl U3MepeHns BOAOPOAA credyeT nNpefcTaBnsATb B NOAO6HbIX hopMax.

OprU‘IFITb nony4vyeHHble 3Ha4YeHUA cneanyeTt OoAUH pas. Ecnn ABa nocnegoBaTe/ibHbIX LesibIX KpaTHbIX
pasHoyfasnieHbl OT MOJIYYEHHOro Yncna, To YeTHoe crieflyeT UCNOJb30BaTh Kak OKPYr/IEHHOE YKCO.

Tab6nunuya 5— lNpoTokon aHamza

Jara

MeTog, aHanm3sa Andihy3MoHHOro BOAOPOJA:

Temnepartypa c6opa Boopoaa: *C

Bpewms c6opa Bogopoaa: [OHew. Y

ATMocchepHoe faBnieHmne (3anucbIBaeTcs Mpu U3MepeHnn) p: MM PT. CT.
KomHaTHas Temnepartypa (3anucbisaeTcs npy usmepeHun) T. *C
Pagunyc kanunnsipa (céop Hag, pTyTbio): MM

Homep o6pasua: 1 2 3
Macca LieHTpasibHO YacTi obpasua mv T

Macca LeHTpasibHOM YacTy obpasLia ¢ Harnnaskon T2. T

Macca HannasfieHHoro metasiia T -TA.T.

CpepHsa Niowas HannaseHHoro MetTasiia, MM2

CpegHsaa niowaap Metasiia wea. Mm2

BbicoTa cTonba ansi cbopa rasoobpasHoro Bogopoga C, Mv

BbicoTa cTonba cobpaHHOro Bogopoaa B kanunnspe h. mv

4.4 N3mepeHue o6Liero cogepxaHus BoAopoJa B HannaBleHHOM MeTansie — YCKOpPEeHHbIe
MeToAbl

YcTaHOBKa MOBLILWEHHOW TeMnepaTypbl Aerasauuu Ansa onpejeneHust o6Liero cogepxaHus sogoposa
(BUdchy3MOHHOTO 1 HAXOASLLETOCS B JIOBYLUKAX) BO3MOXHA TOJIbKO MPU U3BECTHOM 3HAUEHUW IHEPTUU aKTu-
BaUMUM BOAOPOAHbLIX /IOBYLLEK, KOTOPOE 3aBMCUT OT MCC/lledyemMoro martepuana. [ns onpegeneHust o6uiero
cofepXaHus BoAOpoAa MOXeT 6biTb UCMONb30BaH METOA 3KCTPAKLMUM NpU pacniaBneHnu.
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OnpepeneHvie o6LLEro cogepxaHns BoLOPOAA, BKIOUas OCTATOUHbIA BOLOPOA, BO3MOXHO Npu Temne-
patype Bbiwe 400 °C. INpu NpUMMEHEHUM MEeTOAO0B, BKAOYAKLWMX Harpes Bbiwe 500 aC. cocToAHUE MnoBepx-
HOCTK 06pasua 3aMeTHO BMSAET Ha U3MepeHHbI 06bemM BOAOPOAA.

4.5 MNpoueaypa okpyrneHunsa

[Ons BbINONMHEHUs TpeGoBaHWIi HacTosWEero ctaHgapTa noslydeHHble NPU UCMbITAHUAX (hakTuyeckme
3HaYeHNs crnefyeT NoABEPrHYTb OKPYI/IEHUI0 B COOTBETCTBUM C NpunoxeHnem A/,

EC/M n3MepeHHble 3HauYeHnsl NoslyyeHsl Ha 060pyA0BaHNM, OTKAIM6POBAHHOM B eAnHULAax, OTanyalo-
LLMXCS OT TeX. KOTopble NpUBEAEHbI B HACTOSILLEM CTaHAApTe, TO Nepes OKPYr/IeHNEM U3MEePEHHbIe 3HAUYEHNS!
crefyeT NepeBecTu B eAMHULbI HACTOSILLErO cTaHaapTa. [151 ConocTaB/ieHNs CpeaHUX 3HauYeHuii ¢ TpeGoBsa-
HUSIMU HACTOSILLETO CTaHAAPTa OKPYr/IEHUE cnefyeT NPOU3BOAUTL TO/TbKO NOC/IE pacyeTa CPeAHErO 3HAUYEHNS.
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MpunoxexHue A
(cnpaBo4HOE)

PekomeHfaLuN 1 OrpaHNyYeHns B OTHOLWEHNN CTapbiX METOL0B U3MEPEHNS,
NCMNONb3YIOLWUNX PTYTh

CTapble MeToAbl BblAeNeHna BoLOpoAa B TeueHne 72 4 npu Temnepartype okoso 20 "C MoryT nokasbiBatb 605ee
HWU3KMe pe3yfbTaTbl OTHOCUTE/IbHO NOJIHOTO BblAENEHNA BOAOPOAA, €C/IN 3a4McTKa o6pasLa nocne cBapku He naeanbHa.
MoxeT 6bITb cO6paHo TONbKO OT 67 % A0 80 % Anddy3MoHHOTo Bogopoaa. Takum o6pa3om MaTepuasbl, UCNbITAHHbIE B
COOTBETCTBUM C HACTOSILLMM CTAaHAAPTOM, MOTYT NONYy4nTb 60MEee BbICOKYH BOAOPOAHYH KaTeropui, YeM OHW NOy4nIun
6bl Mo ISO 3690:1977 nnmn DIN 8572-116e3 nsmeHeHuii B peasbHOM npogykTe. O6pasel, ¢ 60nble LeHTpanbHOi Ya-
CTbi0. NPeACTaB/IEHHbIN B HACTOSALWEM cTaHAapTe, NO3BOMSET A4OCTOBEPHO oNpeaensTb 6o/ee HU3KME YPOBHU BOAOpOAA
N0 CpaBHEHWIO C ApYyrumu cTaHjaptamu, Takummn kak AW SA4.3-93 (1).

1 3ameHeH mMexAayHapofHbiM cTaHgapTom ISO 3690:2012.
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MpunoxeHne B
(cnpaBoyHoe)

PekomeHfaLuy 1 orpaHNyeHns B OTHOLWEHUN CTapbiX METOL0B N3MEPEHUS,
NCNONb3YLWNX TNULEPUH

CTapble MeTofbl BblAeneHnsi BOAOPOAA, UCNOMb3yoLne FULEepuH, MOTYyT NokKasbiBaTb 3aHWXKEHHbIE pe3ynbTatsl
OTHOCWTE/IbHO NOJIHOTO BblAeNIeHNs Bogopoaa. ViccnenoBaHns nokasasau, YTo UCMO/b30BaHWe [MLepuHa Kak cpeapl Ans
c6opa, NPUBOANT K HETOYHOCTSIM U GOMBLIMM U3MEHEHUsIM Pe3ynbTaToB OT nabopaTopuun k nabopatopuu. ITO YACTUYHO
BbI3BAHO abcopbuuneli kucnopoga, asota, ApPYrux ra3os v BOAbl [MTULLEPUHOM.
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Mpunoxexne C
(cnpaBo4HOE)

TOYHOCTb M NOBTOPAEMOCTb

C.1 OCHOBHble MOJIOXEeHUSA

Ecnu ans onpegenexuns cogepxaHus anddy3noHHOro BoAopoAa NCNob3yTCs anbTepHaTUBHbIE MEeTO/bl, KpoMe
3aMeLLeHunst pTyTu, BAKYyMHOT0 MeTo04a UM MeToaa TENJONPOBOAHOCTU, TO ClieAyeT ONpeaensiTb TOYHOCTb W MOBTO-
psieMocTb mMeToAa.

C.2 ToyHOCTb

[Ns OUEHKN 3KBMBA/IEHTHOCTUN aflbTepHATUBHbIX METOA0B U3MEPEHUA CrieflyeT NPOBECTU CTATUCTMYECKOE CpaBHe-
He NpenoYTUTENbHO AEHTUYHBIX CBAPHbIX MeTananyeckmx o6pasuos. lecaTb 06pa3uoB cnegyeT NPon3BObHO pasje-
NUTb Ha Ase rpynnbl. Of4HY rpynny cnefyeTt npoaHanu3npoBaTh anbTepHaTUBHLIM METOA40M, BTOPYH rpynny — PTYTHbIM.
BakKyyMHbIM WA METOA4OM TENI0NPOBOAHOCTU. TOYHOCTb a/ibTEPHATUBHOIO MeTofa cneayeT onpefenaTb Npu HECKOSb-
KMX Pas/inyHbIX YPOBHSIX COAEPXaHUs BogopoAda. Ansa KaxAoro u3 ypoBHel Bojopofa TpebyeTcs AeCsiTb UAEHTUUYHbIX
06pa3uoB. TOYHOCTb @/IbTEPHATUBHOIO MeTofa onpefenseTcs no oueHKe CTaTMCTUYeCKOol 3HaYNMMOCTM pasHuULbl CPeaHUX
BeJIMYMH BYX Cepuii pe3ynbTaToB A/ KaXA0ro U3 ypoBHeli BOAOPOAA, NPUMEHSAETCA NOAXOA C 4OBEPUTE/IbHBIM UHTEP-
Banom. Cnegyowan dhopmyna npegHasHayeHa ANs pacyeTa AOBEPUTENbHOIO MHTepBana npu AOBepUTENbHOW BeposT-
HocTK 95 %:

()

roe

7, — cpefiHee 3HauyeHue Ansi 06pa3LoB anbTepHATVBHOIO MeToAa:

S, — CTaHAapTHOe OTK/IOHeHune Ansa 06pasLoB anbTepHaTVBHOIO METOAa;

?2 — cpefHee 3HayeHve Ansi 06pa3LoB PTYTHOrO MeToAa, BaKyyMHOTro MeTOoAa Uin Metofa TensionpoBOLHOCTU:

S2—cTaHAapTOoB OTK/IOHEHWe 06pa3L0B PTYTHOTO MeToA4a, BaKyyMHOro Me T oAa Ui MeTofa TensonpoBOgHOCTH.

[loBepuTenbHble UHTEPBasbl 415 AaHHbIX Mex1abopaTtopHbIX UCNbITaHWi 6biIM paccunTaHbl 415 BOJOpoAa npuw
HOMUWHaNbHbIX YPOBHAX 0.5, 2. 4. 6 1 8 cm3 H2Ha 100 r. icnonb3ys 3Tu pacyeTHble 4OBEPUTESNIbHbIE UHTEPBasbl ANA 3a-
AB/IEHNS 3KBMBANEHTHOCTW, YCTAHOB/IEHHbIE AManasoHbl pasnuynii JO/MKHbI COOTBeTCTBOBAaTL + 1.3 AnA ypoBHA 0.5 1
+ 2.9 onA ypoBHeli 2, 4. 6.8.

C.3 MoBTOpPAEMOCTb

Cepusi NOBTOPHbIX CBapHbIX 06pa3sL0B, NpoaHaM3MpoBaHHbIX, Kak yKkasaHo Bbllle, A5 onpefAenieHUs TOYHOCTH,
Takke gaeT MHOpPMaLMIO 415 OLLEHK/ NMOBTOPSEMOCTHU.

[oBTOPAEMOCTb — 3TO NMOCTOAHCTBO NPW BOCNPOU3BEAEHUM TECTOB, M OHA BbIPaXaeTCsa CpefHeKBapaTnyecknm
OTK/IOHEHMEM S. IHA.eKC NOBTOPSEMOCTM 2 S MOXET ObiTb OnpeAesieH U Npu cTaTucTMyeckoii BepoAaTHOCTH, 95 % pe3ynb-
TaTOB U3MepPEHWUI BYAYT HAXOAUTLCS BHYTPU NPOMeXyTka X+2s.rae Y — cpegHee 3HaYeHUe. YMeHbLUEHVe YNCIEHHO-
ro 3HayeHUss s 03HavyaeT yBennyeHne NoBTOPSEMOCTU. IHAEKC NOBTOPAEMOCTN anbTepHATMBHOIO MeTofa A0/KEH ObiTb
paBHbIM UM MEHbLUE NHAEKCA NMOBTOPSAEMOCTM PTYTHOIO MeToa, BakyyMHOro MeToja uiv metoga TenonposBogHOCTH.
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Mpunoxexnune A
(o6sA3aTenbHoe)

lMepeyeHb TEXHNYECKNX OTK/TOHEHWIA, BHECEHHbIX B COEPXaHNe MeXrocyfapcTBEHHOro ctaHjapra
npu ero MmogndukaLnum no OTHOLWEHNIO K NPUMEHEHHOMY MeXAyHapoAgHOMY cTaHgapTy ISO 3690:2012

TexHnyeckne OTKIIOHEHWS, BHECEHHbIE B COfepXaHne Mexrocy4apcTBEHHOro cTaHAapTa npu ero Mmoguukauymmn no
OTHOLLEHUI0 K NPUMEHEHHOMY MeXxAyHapoaHoMy cTaHaapTy ISO 3690:2012. npuBeaeHbl B Tabnuue JA.1.

Ta6nuya [JA1

CTPYKTYpHbIii anemeHT
NPUMEHEHHOTO XapakTepuCTUKa TEXHUYECKNX OTKTOHEHMIA 1 MPUYMH MX BHECEHNS
MeX/yHapoaHOro cTaHaapTa

CTPYKTYPHbIIA 371eMeHT
HaCTOsILLIEro CTaHAapTa

Pasgen 1 Paspen 1 [flobaBneH BakyyMHbIi METOZ, OCHOBaHHbI Ha cbope Bogoposa,
Bblaensowerocs n3 obpasiia B BaKyyMMpPOBaHHY N3MepPUTESb-
HYI0 KaMepy, COeAMHEHHYI0 C NPUOOPOM A1 U3MepeHns fasne-
HMsA. KonuyecTBo cO6paHHOro BOAOpPOAa Npu NPYMEHEHUN 3TO-
ro MeToga onpegensierca nyteM u3MepeHus gasneHus. Metop,
o6ecneynBaeT BbICOKYD TOYHOCTb VM MOBTOPAEMOCTb Mosnyvyae-
MbIX pe3y/nbTaTtoB

Pasgen 2 Pasgen 2 Jo6asneH MOCT 23338-91

Pasgen 3 Pasgen 3 Jlo6aBneHo NosoXeHne 0 BO3MOXHOCTU ONpefesieHns Konuye-
cTBa CO6paHHOro BOAOPOAa MO JaB/IEHUNIO rasa BHYTPU Kamepbl
{BakyyMHbIi meToA)

MyHKT 4.1.3 MyHkT 4.1.3 TpeboBaHNA K cogepxaHuio cepbl B obpasuax A5 HaniaBkKu
CHVXeHbl ¢ 0.02% (TpeboBaHue ISO 3690:2012) go 0,025% B
HacTosilweM cTaHgapTe. MMPUUMHON CHUXeHUs TpeGoBaHWii siB-
NAeTca OTCYTCTBME B MEXrocyAapCTBEHHbIX cTaHjapTax CTo/b
BbICOKMX Tpe6oBaHWUii Mo coAepXaHuio cepbl B CTann, MUHWU-
manbHoe TpeboBaHMe MO coAepxXaHuio cepbl K dhoctopa co-
ctasnsieT 0.05%. [laHHOe OTK/IOHEHWE He MOXeT MOBAUATbL Ha
TOYHOCTb WU NMOBTOPAEMOCTb Pe3y/NbTaTOB U3MEPEHUIA, TaK Kak
6onee 95% Bofopofa BblAeNsieTcA yepe3 BEPXHIO NOBepXx-
HOCTb HannaBku, a Yyepes TONLWMHY o6pasLa 0 HUXHel noBepx-
HocTn anddpyHanpyeT He 6onee 1% Bogopoaa.

BBepeHbl Tpe6oBaHma MTOCT 23338 no wepoxoBaTocTy NOBEPX-
HocTn obpasua.

[Ns BO3MOXHOCTW COMOCTaB/IEHNA COBPEMEHHbIX pe3y/bTaToB
C pe3ynbTaTaMu yxe NpOBefeHHbIX OMbITOB MO OnpefeneHunto
cogepxaHna auddysmoHHoro sogopoga B Tabauly BHeCeHbl
napameTpbl 06pasua, UCnob3yemMoro Ans BakyyMHON MeTOANKM

Mogpasgen 4.3 Mogpaspen 4.3 [flo6aBneHa ccbinka Ha [2] CaHlnH 4607 «CaHuTapHble npa-
BMNa npu pabote ¢ pTyTbio, €€ coefMHeHnAMUN U npubopamu ¢
PTYTHbIM 3aM0/THEHNEM>.
BBefieHO onucaHne BakyyMHOro MeToja onpefeneHus Bofopo-
Aa. NonoxeHuns noarotosneHsl ¢ yuetom FOCT 23338

Mpunoxexne C Mpunoxexue C [o6aBneH BakyyMHbli METOZ
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Mpunoxexue Ab
(o6a3aTenbHoe)

ConocTaB/ieHne CTPYKTYpbl HACTOSLEro cTaHgapTa co CTPYKTYpoii MPUMEHSEMOTO B HEM
MeX/AyHapoAHOro cTaHaapTa

YkasaHHoe B Tabnulie M3MEeHEHWe CTPYKTYpbl MEXroCy[apCTBEHHOTO CTaHAapTa OTHOCUTENIbHO CTPYKTYpbl Mpu-
MEHEHHOTo MeXAyHapoLHOro ctaHgapTa 06yC/IOB/IEHO BBEAEHUEM BakyyMHOro MeToga onpegesneHus AnddysnoHHOro
BOZOpOAA.

Tab6bnunua Ab.1

CTpYKTypa HACTORWEIo CTAHAAPTA CTpyKTypa MexayHapoAHOro cTaHaapTa

1SO 3690:2012
Pasgen Mogpasgen MyHKTbI MofnyHKTbI Pasgen Moapasgen MyHKTBI MoANYHKTbI
4 4.3 4.3.6 4 4.3 4.3.5
4 4.3 4.3.6 4.3.6.1 4 4.3 4.3.5 4.3.5.1
4 4.3 4.3.6 4.3.6.2 4 4.3 4.3.5 4.35.2
4 4.3 4.3.7 4 4.3 4.3.6
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Mpunoxexne 1B
(cnpaBouHOE)

PacuyeT noroHHo AHEeprnun

(4aHHOE NpuNoXeHMEe 3aMeHSsIeT CCbIIKY Ha MeXAyHapoaHblii ctaHgapT ISO/TR 17671-1,

He I'IpVIHFlTbIVI B Ka4eCTBe MeXrocygapCTtBeHHOro CTaH,qapTa)

MoroHHasa aHeprusa O. kX/MM. MaxeT 6bITb paccunTaHa no cnegytouleii hopmyne:
Ul
rae:
Q — noroHHas aHeprusa. khx/mMm;
K — K03dhpMLMEHT TemnepaTypHOi achdpekTuBHoCTU (Tabnmua AB.1);
U — HanpsxeHue ayru. B;

/ — cBapOYHbIi TOK. A;
V — CKOPOCTb CBapKu, MM/c.

Tab6bnuuya [AB.1
CBapouHbIii npoLiecc
ABTOMaTuueckas ceapka nog htocom
PyyHas cBapka noKpbITbIMU 371€KTPOAAMMN
MexaHusupoBaHHas cBapka B cpefie MHepTHbIX rasos
MexaHun3npoBaHHasa cBapka B Cpefie aKTUBHbIX ra3oB
MexaHu3npoBaHHas cBapka NOpoOLLKOBOI NPOBOJIOKON 6e3 ra3oBoii 3aLuUThbl
MexaHusnpoBaHHasi cBapka NopoLLKOBOI NPOBOJIOKON B cpefe aKTUBHbIX ra3oB
MexaHusnmpoBaHHas cBapka NopoLIKOBOI MPOBOIOKON B Cpe/le MHEPTHbIX ra3os
AproHogyroeas cBapka HennassiLUMCS 371eKTPOAOM

MnasmeHHana ceapka
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Mpunoxexnune Ar
(cnpaBo4HOE)

Knaccudumkanmus ra3oB v ra3oBbiX cMeceii

(QaHHOe NpuoXeHne 3aMeHSIeT CCbISIKY Ha MeXAyHapoaHblli cTaHaapT 1ISO 14175,
He NPUHATBIA B KAYECTBE MEXroCyAapCTBEHHOTO)

Ar.1 Knaccudukauyms

[asbl 1 rasosble CMecu knaccuuLmpyoT NoCpeAcTBOM ykasaHUsi HOMepa cTaHfjapTa U rpynnbl MHAEKCOB, COOT-
BETCTBYIOLLE KOHKPETHOMY ra3dy Wau rasoBoli CMecu, B COOTBeTCTBUM ¢ Tabnuuei Ar.1. Mpynny MHAEKCOB nogpasaensioT
Ha OCHOBHYIO rpynny (kpome Z) u nogrpynny.

MpumeyaHune — Knaccuunkaums 0OCHoBaHa Ha peakLMoHHON CNOCOGHOCTH rasa unu ra3oBoii CMecH.

Ar.1.1 OcHoBHas rpynna
,El,nﬂ OCHOBHbIX FPYNN UCMONb3YIOT cAeaytolne 0603Ha4YeHns:
| — MHepTHbIe rasbl K MHEPTHbIE ra3oBble CMecH;

- MI, M2 n M3 — cmecu, cogepxalyme KUCnopoa U/mnv fByOKUCH Yriepoaa, ABAAIOWMECS OKUCTUTENSIMY;

- C — ra3 1 rasoBble CMeCH, ABMAIOWMNECSH CUIbHLIMU OKUC/TUTENAMU;

- R — rasoBble cmecH, ABMAKOLWMNECA BOCCTAHOBUTENAMY;

- N — ManoakTuBHbIi ra3 (a3oT) unu ra3oBble cMecy, ABSIOWMECS BOCCTAHOBUTENSAMU, cofepxallme asor;

- O — kucnopog;

- Z — rasoBble CMecu, cofepxalime KOMNOHEHTbI, He yKka3aHHble B Tabnuue Ar. 1. uam nMerowme XuMmnieckuii co-
CTaB. BbIXOAALWWIA 3a Npefenbl Anana3oHoB, ykasaHHbIX B Tabnuue Ar.1.

Ar.1.2 Noarpynna

[lenexnne Ha noArpynnbl NPou3BOAAT C Y4YeTOM MPOLEHTHOrO COAEpPXaHUs OCHOBHOTO rasa W/uan KOMMOHEHTOB,
B/IMAIOLWMX HA XMMUYECKY0 aKTUBHOCTb rasa unv rasosoii cmecu (Tabnuua Ar.1). 3HayeHns, ykasaHHble B Tabnuue Ar.1.
ABNAIOTCA HOMUHA/IbHBIMU.

Ar.1.3 Mpumepsbl Knaccudukalmm

Mpumep 1— rasosas cMecb, cojepxalias B Ka4ecTBe OCHOBHOIO rasa Ar. B kauecTBe KOMMNOHEHTOB — 6% C02
na%or

Knaccudukauyusa: 1ISO 14175-M25.

Mpumep 2 — a3oBasa cMech, cofepxalias B KauecTBe OCHOBHOIO rasa Ar. B kauecTBe KoMnoHeHTa — 30% He.

Knaccudumkayus: ISO 14175-13.

Mpumep 3 — Ma3oBasa cMecb, cofepxallas B Ka4ecTBe OCHOBHOIO rasa Ar. B kKauecTBe KOMNoHeHTa — 5% H2.

Knaccudukaymsa: ISO 14175-R1.

Mpumep 4 — [a3oBas CMeCb, cofepxallas B kKa4ecTBe OCHOBHOrO rasa Ar. B ka4yecTBe KOMnoHeHTa — 0.05% 02.

Knaccudpmkaumsa. ISO 14175-Z.

Ar.2 KnaccudukaynoHHoe o6o3HayeHune

Ar.2.1 O6uwme nonoxeHus

KnaccudgukaymoHHoe 0603HauYeHne ra3os 1 ra3oBbiX CMECEN BK/IUYAeT Knaccupukaumio n 4ononHaeTcs rpynnamMm
MHAEKCOB, 0603HaYaloLMX rasbl, BXOASLLNE B CMECb, 1 06bEMHYIO 10/1H0 KOMMOHEHTOB (B NPOLEHTaXx), BXOAALWMUX B raso-
BYIO CMECb.

B HacTosileM cTaHAapTe UCNob30BaHbl creaytolme 0603HaYeHNs1 Ta3os:

- Ar — aprox:

- C — pAByokuch yrnepoga:
- H— Bopgopoga:

- N —asorm;

- O — kucnopog;

- He — renwii.

pynna nHaekcoB, 0603HavaLWmnX rasbl, CTPOMTCA TakMM 06pa3oM, 4To nocsie 0603Ha4YeHNss OCHOBHOIO rasa yka-
3bIBAOT KOMNOHEHTbI B yObIBAKLLEM NO NPOLEHTHOMY COOTHOLIEHUIO NOPSiAKE, U COOTBETCTBEHHO CTPOUTCA rpynna WH-
[ekcoB, 0603HaYalLWMX 06BEMHYI0 [0/10 KOMNOHEHTOB (B MPOLLEeHTax), BXOASLWMUX B ra3oByl0 CMecCb. pynnbl MHAEKCOB
pasaensoTca mexay coboii Tupe.

1 B AaHHOM NPUIOXEHUN B NPUBELEHHBIX NPUMEpPaXx He UCNO/b30BaH NOYXUPHbI KypcUB (B CBA3M C MPUMEHEHU-
€M MONYXWUPHOTO KypcuBa AN BblAENEHNS TEXHUYECKUX OTKOHEHWi), KOTOpbIM B cooTBeTcTBUM ¢ TOCT 1.5 B MexXrocy-
[apCTBEHHbIX CTaHAapTax BbIAENSIOT NPUMEpLI.
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Ar.2.2 Npumepbl knaccnukaynoHHOro o603HavyeHunsn

Mpumep 1— asoeasi cMech, cofepxallas B kKayeCcTBe OCHOBHOIO rasa Ar, B KadyecTBe KOMNOHEHTOB — 6% C02
na% 02.

Knaccudpukaums: 1ISO 14175-M25.

KnaccudukaunoHHoe o6o3HaveHune: 1ISO 14175-M25-ArCO-6/4.

Mpumep 2 — Ma3oBas cMecb, cofepxallas B ka4ecTBe OCHOBHOrO rasa Ar. B kayecTBe kKoMnoHeHTa — 30% He.

Knaccudumkaymsa: 1ISO 14175-13.

KnaccudukaunoHHoe o6o3HaveHne: ISO 14175-13-ArHe-30.

Mpumep 3 — N'330Ban cMecb, coAepxallan B Ka4eCTBE OCHOBHOIO rasa Ar. B Ka4ecTBe KOMMoHeHTa — 5 %

Knaccudukayma: ISO 14175-R1.

KnaccudrkaymoHHoe o6o3HaveHune: 1ISO 14175-R1-AxH-5.

Mpumep 4 — '330Basi cMech, coAepKallan B Ka4ecTse OCHOBHOIO rasa He. B kayecTse KOMMNOHEHTOB — 7.5 % Ar
n25%CO02

Knaccudukayma: ISO 14175-M 12.

KnaccudukaunoHHoe o6o3HaveHne: 1ISO 14175-M12-HeArC-7.5/2.5.

[ina o603HaYeHUsi ra3oBbIX CMeceli, cogepXaLnx KOMNOHEHTbI, BbIXOAsILLME 3a npejesbl Anana3oHoB, yKasaHHbIX
B Tabnuue [ir.1 B OCHOBHOW rpynne MHAEKCOB, NAEHTUMDULMPYIOLNX ra3 UK ra3oBylo CMeChb, UCMOb3YoT 0603HavYeHne Z.
KOTOpOe yKa3biBatloT Nnepes rpynnamu MHAeKCcoB, 0603HavaloLWmX rasbl, BXOASLME B CMECh, 1 06bEMHYI0 [,O/110 KOMMOHEH-
TOB (B NpoLieHTax), BXOAALLMX B ra3oByl0 CMech. ['pynnbl MHAEKCOB pasfensaioTcs Mexay coboii Tupe.

Mpumep 5 — lMNa3oBas cMechb, cofepxallan B KayeCTBe OCHOBHOIO rasa Ar. B kayecTBe Ko<miwoHeHTa — 0.05 % 0 2.

Knaccudpumkaumsa: ISO 14175-Z.

KnaccudmkaunoHHoe o6o3HadeHune: 1ISO 14175-Z-ArO-0.05.

[na o603Ha4YeHns ra3oBbIX CMeceil, cogepxalyx KOMNOHEHTbI, He YKa3aHHble B Tabnuue [. 1. B OCHOBHOI rpynne
VNHAEKCOB, MAEHTUMDULMPYIOWNX Fa3 N ra3oBylo CMECh, Takke MCMOo/b3yT 0603HaYeHne Z. KOTopoe yKa3sbiBalT nepes
rpynnamu MHAEKcoB, 0603HavaloLWmx rassl, BXoAsLMe B CMeCb, 1 06bEMHYI0 [0/10 KOMNOHEHTOB (B NpoLeHTax), BXoas-
LWKX B ra3oByo cMecb. [py 3TOM nepej KOMMOHEHTOM, KOTOPbI He ykasaH B Tabnvue, CTaBAT 3HaK «+», 3aTeM NpMBOAAT
06beMHble 0N KOMMOHEHTOB (B NPOLieHTax), BXOASLLMNX B ra30BYl0 CMeCb. [pynnbl UHAEKCOB pa3fensoTcs Mexay coboi
Tmpe.

Mpumep 6 — 330Basi cMech, coAepxallas B kayeCTBe OCHOBHOrO rasa Ar. B kauecTBe koMnoHeHTa — 0.05 %
Xe {KceHOH).

Knaccudpmkaumsa: ISO 14175-Z.

KnaccundukaunoHHoe o6o3HaveHne: 1ISO 14175-Z-Ar*Xe-0.05.

Ta6nuya A1 — Fpynnbl UHAEKCOB, BXOAALLME B KNACCU(MKaLUIO ra30B, NpeaHa3HauYeHHbIX 4151 CBapku naasneHnem
1 APYrUX POACTBEHHbIX NPOLECCOB

pynnbl UHAEKCOB HomuHasbHble 3HaYeHUst 0GBEMHbIX AONel OCHOBHOIO rasa ¥ KOMMOHEHTOB. %
OcHoBHas Momrpyna OoxkvicnuTenn MHepTHble rasbl BoccTaHoBuTem Maﬂo;';Tbl’I'BHb'e
rpynna
20, oo AT He H2 n2
1 1 100
2 100
3 OcHosa 0.5 SSHE S
M1 1 0.5i C02S5 OcHoBa a> 0.5SH2S5
2 0.5S8C02S5 OcHoBa
3 0.5S02S3 OcHoBa a>
4 0.5SC02S5 0.5502S3 OcHoBa a>
M2 0 5<C02S15 OcHoBa a>
1 15<C02S25 OcHoBa a)
2 3<02S10 OcHoBa a>
3 0.5SC02S5 3<02S10 OcHosa a>
4 5<C02S15 0.55S02S3 OcHoBa a>
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OkoHuaHve Tabnuub Ar. 1
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pynnbl MHAEKCoB HomuHasbHble 3HauYeHWst 06bEMHBIX [0/l OCHOBHOTO rasa 1 KOMMOHEHTOB. %
OCHOBHas Moarpymna Okucrmrenn MHepTHble rasbl BoccraHosutenn MMO;';LV:BHHE
rpynna
o0s 02 Ar He H2 *2
5 5<C02S15 3<02S10 OcHosa a|
6 15<COr525 0.5S02S3 OcHoBa a|
7 15<C02£25 3<02S10 OcHosa g
M3 1 25<C02<50 OcHoBa a>
2 10<02S 15 OcHosa g
3 25<C02S50 2<02S10 OcHoBa a)
4 5<C02525 10<02S15 OcHoBa a>
5 25<C02S50 10<02S15 OcHosa a
C 1 100
2 OcHoBa 0.5502S30
R 1 OcHoBa a| 0.5SH2S 15
2 OcHoBa a) 15 < H2S50
N 1 100
2 OcHoBa a| 0.5SN2S5
3 OcHoBa a> 5 <N2S50
4 OcHoBa a* 0.5SH2S 10 0.5SN2S5
5 0.5 SH2S50 OcHoBa

O 1

100

[a30Bble cMecu, cofepxalime KOMNOHEHThI, He yKa3aHHble B Taﬁl’ll/ILle, nnn nvewuune XUMMWYECKUIA COCTaB,

BbIXOASALMIA 38 Npefenibl 41ana3oHoB, ykasaHHbIX B TabnuLe b>

a) AproH MOXeT 6bITb YaCTUUHO UM NOSTHOCTLIO 3aMEHEH reninemM 6e3 U3MEHEHUSI TPYNNbl MHAEKCOB.
b) [iBe rasoBble cmMecw, OTHOCSLLMECS K rpynne Z. He BCeraa SBMAATCA B3auMo3aMeHAeMbIMU.
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Mpunoxexnune A4
(cnpaBouHOE)

OkpyrneHne akTnyecknx 3Ha4YeHuin ncnbliTaHui

(AaHHOB NpUIOXEHME 3aMEHSET CChIJIKY Ha MeXAyHapoaHblii cTaHaapT 1ISO 80000-1:2009.
npunoxexue B. npaBunio A. He NPUHATLIN B KAYECTBE MEXTOCyAapCTBEHHOIO CTaHAapTa)

Bavxkaiiliee YeTHOe KpaTHOE criedyeT BbIGUpPaTh Kak OKpyrfieHHoe uncnol

Mpumep 1

fAnanasoH okpyrneHus: 0.1

3a/laHHOe Yncno OKPYT/1€HHOE YnCIIo
12.25 12.2

12.35 124

Mpumep 2

Avana3oH okpyrnenus: 10

3a/laHHOe 4ncno OKPYT/1IEHHOE YnCIo
1225 1220

1235 1240

1 B JaHHOM MNPUIOXEHUN B NMPUWBEAEHHOM MPUMEPE HE UCNO/Mb30BAH MOMYXWPHbIA KypcuB (B CBSA3M C Npu-
MEHEHNEM MONYXWUPHOTO KypcuBa A5 BbIAENEHUS TEXHWYECKUX OTKMOHEHWIA), KOoTopbiM B cooTBeTcTBMM ¢ TOCT 1.5
B MEXrocyapCTBEHHbIX CTaHAapTax BbIAENSIOT NPUMEpLI.
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Mpunoxexue AE
(cnpaBoyHoeE)

CBefleHVs1 0 COOTBETCTBUM CChIJTOYHbIX MEXIOCYAapCTBEHHbIX CTAHAAPTOB
MEeXAYHApPOAHbIM CTaHAapTam, UCNO/Ib30BAHHbIM B KAY€CTBE CCbI/TOUYHbIX
B MPUMEHEHHOM MeX/JyHapoAHOM cTaHaapTe

Ta6nuuya [AE1

O603HauyeHne CCblIOYHOTO Crenewsb O603HaYeHMe 1 HAaMMEHOBaHNe CCbIZIOYHOTO
MexXrocyaapcTBeHHOro cTaHgapTa cooTBeTCcTBMUSA MeX/AyHapoAHOro cTaHaapTa
rOCT 23338-91 — .

' CcbinouHbii MEXAYHAPOAHbIA cTaHAapT OTCYTCTBYeT.
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[1) AWSA4.3-93

[2] CaHlMluH 4607

30

Buénunorpadcusa

Standard methods for determination of the diffusible hydrogen content of martensitic, bainitic
and ferritic steel weld metal produced by arc welding

CaHuTapHble npasusia npu paboTe ¢ PTyTblo, €8 COeAMHEHUAMU N NPUGopamu C PTYTHbIM
3anosHeHmem
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KnioueBble CN10Ba: HaMMaBAEHHbIV MeTaul1, MeTann Wea. AUPQY3NOoHHbI BOLOPOS,
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