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NMpeaucnosune

Lienu 1 npuHumMnel cTaHgapTnsadnm B Poccuinckoin ®egepauun yctaHosneHsl defeparnsHelM 3akOHOM
oT 27 gekabpsa 2002 r. Ne 184-93 «O TexHU4IeckoM peryrimpoBaHnmy, a npasuria NpUMeHeHNsl HaLMoHambHbBIX
ctaHgapTtoB Poccuiickoin degepaunm — MOCT P 1.0—2004 «CtaHgapTusauums B Poccuitckon ®egepaunn.
OCHOBHbIE NONCXKEHUSI»

CBefeHus o ctaHgapTe

1 NOAroTOBNEH U BHECEH TexHuvecknm KoMUTETOM no ctaHgapTu3aumn TK 145 «MeTtoabl KoH-
TPONS MeTanonNpoayKLUn» Ha ocHOBEe CODCTBEHHOrO ayTEeHTUYHOrO NepeBoda Ha PYCCKUA sI3bIK perMoHarns-
HOro cTaHaapTa, ykasaHHOro B NyHkTe 3

2 YTBEPXOEH W BBEAEH B JENCTBWE Mpukaszom PeaepanbHOro areHTCTBa No TEXHUYECKOMY
perynmpoBaHuio 1 Metponorum ot 29 Hosbps 2011 r. Ne 651-cT

3 HacTosawmn ctangapT asnseTca MoaNMULMPOBaHHBIM MO OTHOLLEHWUIO K permoHanbHOMY cTaHaapTy
ASTM E 1077 «CtaHgapTHble MeToAbl UCNbITaHWA ANA OLeHKN rnyBuHbl 06e3yrnepoxnsaHus ctanbHbiX 06-
pasuo» (ASTM E 1077 «Standard Test Methods for Estimating the Depth of Decarbuirization of Steel
Specimens») nyTeM U3MeHeHUs ero CTPYKTYpbl AN NpuBeieHUs1 B COOTBETCTBUE € NpaBuiamu, yCTaHOBMNEH-
HeiMu B TOCT 1.5—2001 (nogpasgensl 4.2 n 4.3).

HaumeHoBaHWe HacTosiWwero ctaHgapTa U3MEHEeHO OTHOCUTENTbHO HaMMEeHOBaHUSA yKasaHHOro peruo-
HanbHOro cTaHgapTa ans npusedeHus B cootsetcTeMe ¢ FTOCT P 1.5.

CpaBHeHWe CTPYKTYpbl HaCTOSILLEro cTaHdapTa co CTPYKTYPOM yKasaHHOro pernoHanbHoro ctaHjapra
npueseaeHo B rnpunoxeHun JA

4 BBEJEH BINEPBBIE

Urpopmayusi 06 UsMeHeHUSIX K HacmosiueMy cmaHOapmy rybriukyemcsi 8 exxe200HOM UHOpMaUUOH-
HOM ykasamerne «HauyuoHansHble cmaHdapmely, @ meKecm USMEeHEeHUU U MoMpasoK — 8 €XeMECIYHOM UH-
opmayUoHHOM ykasamerne «HauyuoHanbHble cmaHOapmbiy. B criyyae nepecmompa (3amMeHbi) Uil OMmmMeHs!
Hacmosiuezo cmaHOapma coomeemcemsyiouiee ysedomrieHue 6ydem orybriuKo8aHO 8 eXeMeCSIYHOM UH-
opmayUoHHOM yKkaszamerie «HauyuoHarsbHbie cmaHdapmebiy. Coomeemcemeyrouiasi UHbopMauusi, yeedomrie-
HUe U meKcmbl pasMeujaromcsi makxe € UHopMayuoHHoU cucmemMe obuje2o Mofb306aHUst — Ha
oghuyuansHom catime @edepalsibHO20 ageHMCMea Mo MEeXHUYECKOMY peayrnuposaHuro U Memposoauu 6
cemu UlimepHem

© CrangaptuHdopm, 2014

Hactoawuia CTaHAapT HEe MOXeT ObITb NOMTHOCTBLIO UMM YACTUYHO BOCNnpoun3BeaeH, TMpaxnpoBaH 1 pac-
NpoCTpaHeH B Ka4yeCTBe Od)I/ILI,I/IaJ'IbHOFO nsgaHus bes paspelieHnda cbep,epaanoro areHTcTBa no TeEXHN4YeCKo-
MYy perynmpoBaHnio 1 MeTpONormn
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HAUMWOHANBbBHBIW CTAHOAPT POCCUNCKOWN ®EOQEPALUMUMN

CTAIlb

CTaH,D,apTHbIe MeToAbl UCNbITAHUIA
ANA OUeHKN rny6v||-|b| oGesyrnepoxceHHoro cnoA

Steel. Standard test methods for estimating the depth of decarburized layer

Data BBegeHnsa — 2013—01—01

1 O6nacTb NpMMeHeHus

HacTtosawmi ctTangapT ycTaHaBnMBaeT MeTOAbl OLEHKU cpedHel UM MakcumarnsHon rnybuHebl obesyrne-
POXUBAHUS B 3aKaneHHbIX U He3aKaneHHbIX cTanbHbIX n3genusx. MNpueegeHHble MeTOObl UCMBITAHWUIA cogep-
XaT MEeTOAMKA OLeHKU rnyBuHbl 0be3yrnepoXMBaHus cTanei Hes3aBUCUMO OT WX XUMWYECKOro cocTama,
MUKPOCTPYKTYPbI MaTpuLbl U chopMbl MonepeyvHoro ceveHust. MNpueseaeHsl crieqyolie OCHOBHbIE METOANKA:

a) oTbopoYHbIE METOAbI;

b) mukpockonuyeckue meToabl;

C) MeTobl N3MEePEHUs MUKPOTBEPAOCTN;

d) MeToabl XMMUYECKOro aHanusa.

YKkazaHHble MeToAbl NpedHasHayveHbl 451 0DHapyXXeHUs U3SMEHEHWNIA B MUKPOCTPYKTYpe, TBEpAOCTA UMK
cofepXKaHumM yrnepoga y NoBepXHOCTU cTanbHbIX 06pa3LoB BeredcTBMe 006e3yrnepoknBaHus, o6ycnoBrieH-
HOrO HarpeBOM [MpU MOBLIWEHHBLIX TemnepaTypax BO BpeMsl ropsyen gedopmauum UM TepMUHecKomn
obpaboTKn.

MnybuHa o6ezyrnepoxMBaHns onpegenseTcs kak rinybuHa, Ha KoTopor HabngaoTcst oaHOPOoAHAsA MUK-
POCTPYKTYypa, TBEPAOCTb UMW CoOAepXaHue yrnepoaa, TUNMYHble Ans BHyTPeHHe Yactui obpasua.

B cnyyasix pasHornacuin B KadecTse apbuTpaxHoro metoga crnegyeT ucnonb3oeaTth 6ornee ToUHble Me-
TOoObl KONIMYECTBEHHOMO UMW NMHenHoro aHanusa (4.2.8.5 n 4.2.8.6). MeToabl XMMU4ecKoro aHannaa obbI4HO
nokasblBatoT bonee sHauUTENbHYO rMYyBbuHY 06e3yrnepoXxBaHms, Yem mMmeTannorpadudeckne MeToabl, HO UX
npuMeHeHue orpaHudeHo onpeaeneHHbLIMU MPOCTbIMKU ddopMamMm NonepeqHoro ceveHust obpasua 1 Hanuunem
HeobxoguMMoro obopygoBaHusl. 3T MeTodbl NpeAHa3HayYeHbl B OCHOBHOM AMsi UccriegoBaTensckux paborT.
MeToa uamepeHns MUKPOTBEPOOCTU NPUrodeH ANs TOYHbIX U3MEPEHWUN B cryvyae 3akaneHHbIX cTanen ¢
OTHOCUTENbHO OAHOPOAHON MUKPOCTPYKTYPOR.

Pe3ynbTaThl, NONYy4YeHHbIE MO NPUBEAEHHBIM METOAAM UCMLITAHUA, MOTYT BbITb UCNOMNBL30BaHbl 4151 KOH-
TPONs kayecTBa MaTepuarna, MoCTaBMAsieMOro B COOTBETCTBUM C cornalleHemM Mexay notpeburenem n naro-
TOBUTENEM, AN YCTaHOBMEHMSI MpUNycKoB Ha 06paboTky pesaHMem, a Takke AN OLEHKA BUSHUS
TEXHOMOMMM NPOUIBOACTBA Ha 0be3yrnepoxnBaHume.

2 TepMuHBI U onpeaeneHus

2.1 cpepHAaa rnybuHa ob6e3yrnepoxuBaHua (average depth of decarburization): CpegHee 3HaveHune
13 NaTK unu Gonee namMepeHUn obLen rnybuHel 06e3yrnepoXmBaHns.

2.2 cpepHAAa rny6uHa 30HbI YucToro cdepputa (average free-ferrite depth): CpeaHee 3HaveHune 13
nsaTU UNmn onee n3MepeHnin rybuHbl NONHOro 0besyrneponBaHus.

U3paHue ocpmumanbHoe
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2.3 nonHoe oGesyrnepoxuBaHue (complete decarburization): YmeHblueHWe cogepXaHusa yrnepoia
Ha MOBEepPXHOCTUM cTanbHOro obpasla 4o 3Ha4YeHWs HKe nNpedena pacTBOPUMOCTHY yriepoda B deppuTe, B pe-
3ynbTaTe Yero CTpyKTypa COCTOUT TOMbKO U3 cheppuTa.

2.4 rnybuHa 30HbI YucToro ceppurta (free-ferrite depth): PaccTosiHue no nuHuM nepneHaunkynsapHon
NMOBEPXHOCTM 0bpasLa OT NOBEPXHOCTM A0 TaKOro y4acTka, CTPYKTYpa KOTOPOro He ABNSIETCS NOMHOCTLIo dhep-
PUTHON, T.€. COAEPXUT Apyrnue NpoayKThl (pasoBbIX NpespalleHU.

MpumevyaHne 1 — TepMUH «4UCTBIN DEPPUT» UCMONBbIYETCs Takke Anst 0603HauUeHUs rMoGynsiPHbIX U30NN-
POBaHHbIX 3epeH A03BTEKTOUAHOIO heppuTa B MUKPOCTPYKTYPE CPEAHEYINepOaNCThIX JOIBTEKTOUAHbBIX CTanen.

2.5 makcumanbHasa rnybuHa o6esyrnepoxuBaHus (maximum depth of decarburization): Haub6onb-
Lee n3MepeHHoe 3HadeHne obein rnybuHbl 06e3yrnepoXxmBaHus.

2.6 yacTuyHoe o6eszyrnepoxuBaHue (partial decarburization): YmeHblleHne cogepxaHus yrinepogay
MOBEPXHOCTU cTanbHoro obpasua Ao 3HayeHusl, KOTOpPOoe HWKe, YeM codepKaHue yriepoaa Bo BHyTpeHHewn
30He, He noaBeprasLlelnics obe3yrnepoxuBaHnio, HO Bbille Npedena pacTBOPUMOCTY yriepoaa B eppute
npu KOMHaTHOW TemnepaType.

2.7 obwasna rny6uHa obe3yrnepoxuBaHun (total depth of decarburization): PacctosaHvne no nuHun,
nepneHanKynsapHON NoBepxHOCTU obpasLa, 0T MOBEePXHOCTW A0 Takoro yyactka BHyTpu obpasLa, B KOTOPOM
cogepxaHue yrnepoga CTaHOBUTCH paBHbIM €ro COAepXXaHWIo B CTanu, T. €. cymma riyorH NOAHOMo U YacTuy-
Horo 0be3yrnepoXnBaHusl.

3 OT60p M NnoaroToBKa o6pa3LoB

3.1 Obpa3supl criegyeT oTOUpPaTh 13 TEX MECT, KOTopble SABMAITCS NpeacTaBUTENbHBIMA NS JaHHOTO
nzgenus. Mecta oTbopa 1 4ncno o6pasLoB 3aBUCAT OT XapakTepa UCMBITyeMoro MaTepuyarna u ycraHasnmsa-
HOTCS MO COrMalleHnio Mexay U3roToBuTenem 1 noTpebutenemM NpPoayKLmm.

3.2 O6pasubl AN 0TOOPOUHBIX UCTILITAHUIA C UCMIONB3CBAHNEM U3MEPEHUSt MaKpOTBEpAOCTU Ha NoBep-
XHOCTW, HanpuMep Ha npubope PokBenna, AO/MKHBI MMeTb AOCTATOYHO Marble pasmepsbl, UTOBbl UX MOXHO
6bIN10 COOTBETCTBYIOLLMM 0DpaszoM NOMECTUTb Ha CTONMUK TBepaomepa. MNoBepxHocTb obpasua He crnegyeT
noAeepraTb Kakon-nmbo o6paboTke, 3a UCKITIOYEHNEM YAaNeHUs1 OKalWHbI (CMM OHa NPUCYTCTBYET), UCMOSb-
3yd Takon MeTo[, KOTOPbIN He MPUBOANT K U3SMEHEHWUIO CBOWCTB MOANOBEPXHOCTHOrO MeTanna.

3.3 O6pasubl AN metannorpaduUyIecknx MeToaoB UMM MeTOA0B N3MePEHUS MUKPOTBEPAOCTH, a Takke
ONs1 MaKpOCKOMUYEeCKMX METOAOB OTOOPOYHLIX UCMBITaHWIA cnedyeT oTpe3aTb OT MaccuMBHOro obpasua nep-
NeHAWKYISPHO NPOAONbHON OCK U3aenusl, YTobbl U3MepeHus NPOBOANINCE HA NONepPeYHOon NoCKoCTH. Takas
MeToAWKa MO3BOMSET ONpedensaTe M3MeHeHne 06e3yrnepoxmBaHmns No KoHTypy obpasua.

3.4 [ns obpasuoB AMaMeTpoM OKoMo 2,5 ¢cM NonUMpoBKe 1 UCCIeAoBaHNIO NoaBepraeTcs Bee rnonepey-
Hoe ceveHue. B crniydyae Bonee KpynHbIX NONEPEYHbIX CEYEHWUIA ANS OLIEHKA U3MEHEHUI 06e3yrnepoXnBaHns
Ha pasfM4YHbIX y4acTKax NoBepXHOCTU criedyeT U3roToBUTbL OA4WH Ui 6onee obpasLos. Ha pucyHkax 1—3 no-
KasaHbl TUMWYHbIE CXeMbl 0TGopa 06pa3sLOoB, KOTOpPble MOXHO UCMOMb30BaTh AnsA bonee KpynHbIX CEYEHUNA.
Cxema oT60pa 0b6pasLoB AN KPYMHBIX CeYeHWU JoSmkHa OblTh yKaszaHa BO B3aMMHOM COrMnalleHun mexay
N3roToBUTENEM 1 notpebutenem.

3.5 Obpa3supbl 411 METOAOB XMMUYECKOrO aHannaa 4ormkHbl UMeTb 4OCTaTOYHYo ASIUHY, YTobbl Macca
CHMMaeMOoW Yepe3s onpeferieHHble UHTepBarbl TOKAPHOW CTPYXXKKN COOTBETCTBOBaNa TpeboBaHUsIM XUMUYec-
KOro aHanusa Mnu pasmMepbl nogsepraeMblX pesepoBaHUIc NOBEPXHOCTEN BbIMM AOCTATOYHO BENUKMA ANs
npoBegeHnst NCKPOBOMO CMEKTPOMETPUYECKOro aHanmsa M npyu 3TOM OOCTaTOYHO Manbl 4f1s1 MOMeLleHNUs
obpasua B LUTATUB CreKkTpomeTpa.
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MOXHO UcCnonb3oBaTb

ans Gonee KpymnHbIX
paaMepoB

OvameTp < 25 Mm

Ouametp > 25-76 mm

MoxHO ucnonb3oBaTb
B 3aBUCUMOCTHN
oT AMamerpa

Ouvametp > 76—152 Mmm

—————— — NUHUKU PE3KN;
— nccneagyemas NnOBEPXHOCTb;

Y/ // /A — nonMupoBaHHas NnoBepxHOCTb

AOvameTtp > 152 mm

PucyHok 1 — TunmuHble cxembl oTHopa o6pasuoB Anst Kpyribix NPYTKOB pa3nvMyHOro pasmepa
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MoXHO ucnonb3oBarb
Ans 6onee KpyrHbIxX

% pa3smepoB
%

OwaroHanb > 2576 Mm

OwaroHanb 76—152 MM

—————— — NIMHAN pe3ky;
— uccneayemMas NoBepXHOCTb; 7 W -
V//// A — nonMpoBaHHas NOBEPXHOCTb N A

Ownaronans > 152 mm

PucyHok 2 — TunnuHble cxembl oTHopa 06pasuoB Ans KBagpaTtHbIX NPYTKOB PasnuyHOro pasmepa
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L < 25 Mm
Y Y/
2
Y /e
L<25mMm L>25mm
W<12,5 Mm W<12,5 mm
KonuuyecTtso Mukpownudos g
<25 MM BbIGMpaeTcs B 3aBUCMMOCTHU OT L

Yucno pesoe BuIOMpaeTcs

/ B 3aBMCUMOCTW OT L U W
7

W>12,5-7,6 mm
LIW>1
A < 11550 Mm

2

—————— — JINHUWN pEe3KKn;

— Wccnepyemas NoBepXHOCTS; ’7
7

777/ — nonupoBaHHas NoBepXHOCTb

W>76 Mmm
LIW>1
A > 11550 mm2

PucyHok 3 — TunuuHble cxembl oT6opa 06pa3uUoB Ansi NNOCKUX
W NPSAMOYTOSbHBIX 3aroTOBOK PasfinyHoOro pasmepa

4 MeTopguka

4.1 OT6opOYHLIe MeTOAbI

4.1.1 OTBOpOYHLIE UCMbITAHUA ABNSAOTCA MPOCTbIMW, BLICTPBIMUA U 3KOHOMWUYHBIMU UCTILITAHUAMM,
npegHasHadYeHHbIMK O4Ns oTAeneHns HeobesyrnepoxeHHbIX 0bpasLoB oT 06pa3uoB co 3HaYnTenbHEIM 0be-
3yrnepoxueaHmem. Ha ocHOBaHWMW pe3ynbTaToB 3TUX NCMLITaHWA MOTyT BbITb UCNOMBb30BaHEl Apyriue MeToabl
nUcnbITaHUNA.

4.1.2 TBeppocTb Ha NOBepXHOCTU obpasua

B cnyyae TepMoynpoYHeHHbIX 3genunii, ocobeHHO B COCTOSIHAM NOCTIE 3aKariku, OT Matepuana, nogsep-
raemMoro TepmMudeckoin obpaboTke, oTpesaeTcs KOPOTKNIA cbpaseL, KOTopbIA 3aTeM cbpabaTbiBaeTCcs Mo Tako-
MY Ke peXuMMy, Kak AaHHbIA MaTepuarn, unn smecte ¢ HUM. OgHako aToT obpasel, He nogBepraeTca OTNYCKY.
OkanuHy, NpUCYTCTBYIOLLYIO Ha MOBEpPXHOCTK o6pasLa, yaansoT NPoBOIOYHON LeTKoW, 06ayBKOW CTeKsH-
How apobbic N T. O., a 3aTeM NPOBOAAT N3MepeHUe TBEPAOCTN Ha MOBEPXHOCTU, 0ObI4HO Mo Wwkane C TBepao-
mepa Poksenna. MNpucyTcTBuMe 06e3yrnepoXunBaHust onpedenstoT Mo pa3HOCTU Mexady TBepOoCTbie Ha
NMoBEPXHOCTM 0BpasLia U TeopeTUIeCcKon MakcMMarbHOW TBeEPAOCTbIC A5 COAepKaHus yriepoaa B uccreaye-
Mo cTanu. 3ToT MmeTod Haubornee NoAXoAWT Afs cTanen, cogepXawux npubnunsntensHo mexHee 0,55 % yrne-
poAa, HO MO3BOMSAET Takke 0bHapyXMBaTb 3HaYMTeNnbHOe 0be3yrnepoxnBaHne B ctansax ¢ bonee BbICOKUM
cofepxaHvem yrnepoga. MeToa He NpUMMeHUM A1 cTanen, KoTopble He YPOYHSIIOTCS NP 3akarke, Hanpumep
ONs HA3KOYTNepoancThIX cTanen.
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4.1.3 BHeWwHWH BUA NonepeyHoro ce4eHnsa obpasya nocne TpaBreHus

MpucyTcTBUe 06e3yrnepoXxnBaHns onpedenseTcs No HanM4YuK KoHTpacTa MeXXay NoBepPXHOCTHBIM Crio-
eM 1 BHYTpeHHel YacTbio obpasua nocne TpaBneHust. MNMonepeyHbld o6paszel, MOXHO nodsepraTth Windgosa-
HUKO U MakKpOTPaBMNEeHUO UKW NOMUPOBAHUIO U MUKPOTPaBIEHUIo. DTOT MeTod AOMYyCTUMO NPUMEHATb Ans
06pa3LoB B COCTOSIHMN NOCMe MPoKaTku, KOBKW, OTXKWra, HopManuaauum nnm tepmudeckoin obpabotkn. Obe-
3yrNepOXKeHHbIA MOBEPXHOCTHLIA CMOW, eCln OH MPUCYTCTBYET, 0BbIMHO BLIrMAAMT 6onee cBeTMbIM Mocre
TpaBrneHus. COOTBETCTBYIOLLWE peakTUBbI AN MakpoTpasneHus npuseaeHsl 8 ASTM E 340.

4.2 Mukpockonu4yeckue Metoabl

4.2.1 Mukpockonundeckne MeToabl TPEGYHOT M3rOTOBNEHUS MUKPOLLNNGOB B NONEPEeYHOM CeYeHNUM, Mo-
3BOMAOLUMX JOCTATOYHO TOYHO OnpeAennTb rybuHY U XxapakTep NpuUcyTcTBytolero obesyrnepoxusaHus.
Ins oueHkn rny6uHbl 06e3yrnepoXkmBaHnsa MoryT 6blTb MCMOMb30BaHbI HECKOMbKO MeTodoB. CTaTucTUYeckas
TOYHOCTb KaXkJoro MeTofa M3MeHsIeTCsl B 3aBMCMMOCTU OT Yncra U3MepeHUi.

4.2.2 Mukpockonunyeckune ncnbiTanus obbl4HO AatoT YAOBNETBOPUTENbHLIE pe3ynbTaThl NpKu onpeaene-
HWUW NPUroAHOCTU MaTepuana Ans HaMeYeHHOro NPUMEHEHUs], ero COOTBETCTBUS TEXHUYECKUM YCIOBUSAM, a
Takxke Npu NPON3BOACTBEHHOM KOHTpone, paspaboTke UN nccneaoBaHunu.

4.2.3 Mukpockonunyeckne metoabl B HaMGobLUEN CTENEHM NOAXOAAT AN U3MepeHus rnybuHbl 06esyr-
nepoXunBaHna B obpaslax B COCTOAHUM NOcre NpoKaTKn, KOBKK, OTXUra Unu Hopmanusauun. 3tm Metoabl Mo-
ryT ObITb Takke WCMonb3oBaHbl ANs1 TepMoobpaboTaHHbIX 0OpasLoB, XOTS M C MeHbLUed TOYHOCTbHo
onpeaeneHns MakcumanbHol riy6buHel 06e3yrnepoxusaHus.

MoHo Takke oLeHnBaTb ob6paslbl Nocne cdeponananpyoLerc oTK1Ura U Xono4HoM NnacTuyeckon
aedopmaLnm, ogHako B 3TUX crydasix obHapyXeHue CTPYKTYPHBIX M3MeHeHWA, 0bycrioBneHHbIx 06esyrnepo-
KUBaHUEM, aiBnsieTcs Bonee TpyaAHbIM, YeM Ans CTPYKTYP, NOSYYEHHbIX Nocne ropsivyei gedopmaunm unm
MOSIHOro oTXKuUra.

4.2.4 Nameperune rnybuHbl 06e3yrnepoxnBaHns OCHOBAHO Ha OLeHKE U3MEHEHUS MUKPOCTPYKTYPLI Y
MOBEPXHOCTU BCNeACTBME N3MEHEHNS coaepkanHus yrinepoaa. lNerdye Bcero oueHUTb rMyounHy nonHoro o6esayr-
nepoxmBaHua Grarogapst YeTKOMY KOHTpacTy Mexdy CroeM 4ucToro depputa, ecnmn oH MpucyTCcTBYET, U
CTPYKTYpPOW BHYyTpM o6pasua. MMy6GuHy 30HbI YacTU4HOrO 06e3yrnepoXMBaHns MOXXHO Nydlle BCEro oUeHUTb,
ecriv aTa 30Ha cocTouT 13 deppuTa 1 nepnuta. Ecnv obpasel nogseprancs cpeponananpyoemMy OTKUry, To
Ans oLeHKn obLel rnybuHbl 06e3yrnepoXxmBaHmsa UCMoNbL3YeTCa U3MEHeHNe coaepaHns kapbuaos B 30He
yacTudHoro obeayrnepoxueaHus. B cnydae TepmoobpaboTaHHbix 06pasLoB Ansl oueHKM obLein rmybuHbl
06e3yrnepoXmnBaHns NCMonb3yeTcs NPUCYTCTBME HEMaPTEHCUTHBIX CTPYKTYP B 30HE YacTU4YHOro obesyrnepo-
XuBaHus. Takne uamepeHns 06bIYHO MPUBOAAT K 3aHKEHHOW oLeHKe obLen rny6GuHbl 06e3yrnepoxnsaHms.
[Nsi HEKOTOPLIX BEICOKONErMPOBaHHBIX MHCTPYMEHTAaNLHLIX CTanemn, NoaBeprHyThix ccheponansnpytoLemMy oT-
xury, riybuHy obe3yrnepoxmBaHUa MOXHO OLEHUTL Mo U3MeHeHUsM LiBeTa obpasla nocrne TpaeneHus. Ans
AayCTEHUTHbIX CTanein, codepXalnx MapraHel, B COCTOSIHUW MOCNe 3akanku rnybuHa, cooTBETCTBYOLIaN
onpegeneHHoOMy coaepXaHuio yrnepoga, MoxeT ObiTb onpegeneHa Mo W3MEHEHWAM MUKPOCTPYKTYPSI
BCrneacTBue obesyrnepoxunsaHus. Mpumepbl 06e3yrnepoxmnBaHnsa Ansa ctanei B COCTOAHUN Mocne npokaTku,
TepMmyeckoit o0bpaboTkn U ccheponananpyoLLEro OTXKUra nokasaHbl COOTBETCTBEHHO Ha pUCyHKax 4—9.
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PucyHok 4 — lMNpumep MUKPOCTPYKTYPbl MOMHOCTBIO

NeprnMTHONM NErMpoBaHHON CTanu B COCTOSIHUM Mocre

npoKaTku, B KOTOPOW He HabnwogarTes BUAMMbIE NpU-

3Hakn obesyrnepoxvBaHus. TeMHbIA CNOW Ha NoBep-

XHOCTM SIBMSIETCA OKCUAOM Xere3a (MpokaTHOMW

okanuHon) (200 x, TpaBneHve 2 %-HblM CNUPTOBbLIM
pacTBOPOM a30THOWM KUCMOThI)
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PucyHok 5 — lNpumep MMKPOCTPYKTYPbl C HaCTUYHbIM

obesyrnepoxvBaHnem (y NOBEPXHOCTU U BOMM3N Hee

HabnwogaeTtcsi heppvT) B NONHOCTLIO NEPIIUTHOW Nerv-

pOBaHHOW CTanu B COCTOsAIHMM nocne npokatku (200 x,

TpaeneHve 2 %-HblM CIMPTOBLIM PAcTBOPOM a30THOM
KMCNOThI)

PucyHok 6 — lNpumep MUKPOCTPYKTYpbl (MOMHOCTBIO

MapTEHCUTHOW) TepmoobpaboTaHHOW NerMpoBaHHOM

cTanwm, B KOTOPOM He HabnogarTes BUOMMbIE NPU3HaKU

obesyrnepoxuBanus (200 x, TpaBnenune 2 %-HbiM cnvp-
TOBbIM PACTBOPOM a30THOWM KMCMOTbI)

PucyHok 7 — lNMpumep vactmuHoro obesyrnepoxuvea-

HUs1 Yy NoBepxHOCTM obpasua TepMoobpaboTaHHOW

NEerMpoBaHHOW CTanu C MapTEHCUTHOW CTPYKTypowm

(200 %, TpaBneHune 2 %-HbIM CIMPTOBbLIM PACTBOPOM
a30THOW KNCNOThI)
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PucyHok 8 — MNpumep nonHoro o6e3yrnepoxuBa-
HUs1 (30Ha umcToro depputa T—2) M YacTUYHOTO
obesyrnepoxvBaHus (TemHasi 3oHa 2—3) B Tep-
M0o06paboTaHHOM NermpoBaHHOM cTanu C Mmap-
TeHCUTHOW  cTpykTypor. O6wass  rnybuHa
obesyrnepoxvBaHvusi paBHa cymme rnybvH 30H
MONMHOTO M vacTuuHoro  obesyrnepoxvea-
Hust (1—3) (200 %, TpaBnenne 2 %-HbIM CnMpTO-
BbIM PACTBOPOM a30THOWM KNCMOThI)

PucyHok 9 — Mpumep vactnyHoro o6esyrnepoxvea-
HUS B YINepoaucTorn MHCTPYMEHTANBHOW CTanm, oTo-
XOKEHHOW Ha mobynsapHbIN NepnvT. 30Ha YaCTUYHOTO
obe3yrnepoxvBaHvsi COAEPXUT MeHblle Kapbuaos,
Yem maTpuua, U MHorve kapbuabl NpUCYTCTBYHOT B
BUAE NepnvTa, a He cpeponganeHbix Yactumy. (100 x,
TpaBneHve 4 %-HbIM CNMPTOBLIM PACTBOPOM MUKPU-
HOBOW KMCMOTbI)

4.2.5 MonupoBaHue 0bpasLoB crieqyeT OCYLLEeCTBAATL Takum 0b6pazom, YTOBLI UCKMOYNTL 3akpyrieHue
nx KpoMoK. Ecrin He NpoBOASAT MOHTUMPOBKY 0OpasLOB 1 UX 3aLLMTY OT 3aKPYINEeHUst KPOMOK, TO YAOBNETBOPU-
TenbHble peaynbTaTbl MOXHO MOMYYUTb MPU UCMOMbIOBAHUMA CTAHKOB A1 aBTOMaTUYeCKOro NoIMpoBaHus.
CnegyeT NPUMEHNATE TKaHW ¢ KOPOTKUM BOPCOM; NONMpoBaHie abpasnBHbIMU MaTepuanamMu ¢ pasMepom ar-
MagsHbIX YacTuL MeHee 1 MKM 4acTo ABNSIETCA HEHY>KHBIM. ECin yka3aHHble CTaHKU OTCYTCTBYIOT, @ TakkKe ecru
o6pasubl MMeloT Marnble paaMepbl N HeyaobHyo hopMy ANs Taknx cTaHkoB, To oBpasubl criegyeT MOHTUPO-
BaTb B 3aKUMHbIE NPUCMOCOBEeHNs UMK B pasfiMdHble MOHTUPOBOYHbIE MiacTMacckl. [py Ucnonb3oBaHumM He-
KOTOPBIX MOHTMPOBOYHbLIX MSlAacCTMacc MOXHO He Mony4YnTb Tpebyemoro coxpaHeHust kpomok. [Anst obblvuHO
NpPUMEHSIEMBIX NlacTMacc HaUy4Lero CoXxpaHeHnsl KPOMOK JOCTUratoT NyTeM 3arnpeccoBkM o6pasLoB B Ma-
Tepuarbl Ha OCHOBE 3MoKCUAHOW cMorbl. ONTUMarbHOe coxpaHeHue KpoMoKk obecneynBatoT NOKPbLITUSA, HaHe-
CEeHHble 3NEKTPONTUTUHECKAM UITU XUMUYECKUM NyTeM, KOTOPble peKOMeHyeTCsl UCNOMb30BaTh B KPUTUYECKNX
cnyyasix. MonupoBaHuWe criefyeT OCyLLeCTBSATh, UCMOMb3ys METOAbI, KOTOPLIE NO3BOMAOT BhISIBUTL UCTUHHYHO
MUKPOCTPYKTYPY NOBEPXHOCTHOrO cnos B cootBeTcTBMUM ¢ ASTM E 3.

4.2.6 TpaBrneHne criefyeT NpoBOAUTb, UCMOMNb3YSA cTaHaapTHble peakTuebl (ASTM E 407), Hanpumep
CMUPTOBbIE PacTBOPLI a30THOW UK MUKPUHOBOW KUCNOTHI, BbIBpaHHbIe Ha OCHOBaHWK OMbITa OLEeHKX Uccneaye-
Moro matepuana. MoXHo Takke UCNONb30BaTh creLarnbHble peakTUBbl, eCrU 3TO AUKTYETCS BO3HUKLLIEN CUTYa-
umnen. B nogoBHeIX criydasx 4OMmMKHO 6biTb JOCTUrHYTO cornalleHne Mexay uarotoBuTenem n notpeburenem.
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4.2.7 B cny4ae 3akaneHHbIX ayCTEHUTHbIX MapraHLOBUCTLIX CTanen B MOBEPXHOCTHOM Cll0e C coaepXka-
HneM yrnepoga Huke ~ 0,5 % ByaeT npucyTCTBOBaThL 3MCUITOH-MapTeHCUT. 3Ta CTPyKTypa Nyylle BCero BhisiB-
nsieTcsl NnepBoHavarbHbIM TpaBneHnem B 2 %-HOM CNUPTOBOM pacTBOpe a3oTHOM KACIOTHI B TedeHue 5 ¢ U
nocriegyowmm TpasneHnem B 20 %-HoMm BOAHOM pacTBope nupocynbduTta HaTtpus B TedeHue ~ 20 c. MNocne
namepeHust rybuHbl 3Toro cnos obpasel, MOXHO NOABEPrHyTb CTapeHuto Npu TemnepaType okono 560 °C B
TeueHue 14 B LeNsX BblAeNeHUs nepnuTa rno rpaH1uam 3epeH B cpefHen 3oHe, rae cogepxaHue yrnepoga
npesbiwaeT ~ 1,16 %. STOT NepruT BbIABNSAETCS TpaBNeHUEM CMUPTOBLIMAU pacTBOpaMu a3oTHOM UMK NMUKPU-
HOBOW KUCMOTLI. 3TN YCNOBUS NpuBedeHbl Ha pucyHkax 10 n 11.

[ e B 8

PucyHok 10 — NMpumep o6pasoBaHusi 3NCUNOH-MapTeEHCUTa B 06e3yrnepoxeHHon

NOBEPXHOCTHOMW 30HE 3aKaneHHOW ayCTEeHUTHON MapraHUuoBMCTON CTanu, cogepxa-

wer meHee 0,5 % yrnepoga (100 x, TpaBnenve 2 %-HbIM CIMPTOBLIM PacTBOPOM

a30THOW KMCOThI B TedeHune 5 ¢, a 3atem 20 %-HbIM BOAHBIM PaCTBOPOM MUPOCYIb-
duTa HaTpus B TedeHue 20 ¢)

PucyHok 11 — NpumMep 3akaneHHOW ayCTEeHUTHOW MapraHuoBMCTOW CTanu, nog-

BeprHyTon crapenuio npu 560 °C B TeyeHre 1 4 B uensx BblgeneHvsi nepnura no

rpaHvuam 3epeH B Tex ydacTkax, rge cogepxanuve yrnepoga Boiwe 1,16 % (Homu-

HaneHOe cogepxanue yrnepoaa B cranm okono 1,3 %) (50 x, Tpasnenne 2 %-Hbim
CNUPTOBBIM PaCcTBOPOM a30THOM KUCMOThbI)
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4.2.8 N3mepeHue rny6uHbl 06e3yrnepoxvBaHus

4.2.8.1 'ny6uHy 30H NOMHOIO N YaCTUYHOrO 0Be3yrnepoXmMBaHns nnmn obLyto rmybuHy obesyrnepoxm-
BaHUS MOXXHO U3MEpPUTE pPasfiMiHbIMA METOAaMMU B 3aBUCUMOCTU OT TpebyeMoi TouHocTU. MiaMepeHnst MOXHO
BbINOSHUTL, UCNONb3Ysl OKYNSAPHYIO BCTABKY CO LUKAnon (OKynsip-MUKPOMETP), BUHTOBON MUKPOMETPUYECKNIA
OKYNSp CO LUTPUXOM (HUTLIO) UMK LIKany, MOMeLLEeHHYIO Ha NPOEKLIMOHHBIA 3KpaH U3 MaToBoro ctekna. Usme-
pPeHNst MOXKHO MPOBOAWTL Ha U30bpaxeHun unm potorpacdusix. MamepeHnst MOXXHO Takke NPOBOAUTL, UCMOSb-
3ys MeTodbl aHanm3a U3obpakeHnn. TOYHOCTb U3MEPUTENBLHOrO YCTPONCTBA A0MKHA ObiTb onpedeneHa ¢
NOMOLLbLO 0DbeKT-MUKpoMeTpa. MeToabl KanMbpoBKKN CBETOBOIO MUKpockona onuncaHbl B ASTM E 1951.

4.2.8.2 OnTumanbHoe yBennM4eHne, UCMonb3yemMoe Ans U3MepeHusi, cnegyeT BbibpaTb B 3aBUCMMOCTU
OT HabnogaeMoln CTPYKTypbl. B HEKOTOPLIX Cry4vasix NMone3Ho NPOBECTU CKaHMpoBaHWe obpasLa Nnpyu HA3KoM
yBenuueHun nepeq namepeHunem. Mcnonb3oBaHHoe yBenMUeHWe OOMKHO OblTb AOCTaToYHO BGonbwvM Ans
a[eKBaTHOro paspelleHUst CTPYKTYpbl U OOCTUKEHUSI TpebyemMol TOYHOCTM W3MepeHWsi, a Takke Ans
NCKMOYEHMS OLINBKN N3MepeHust.

4.2.8.3 lNepea namepeHnem HeobXoOMMOo MPOBECTN CKaHMPOBaHWE BCen NOBEPXHOCTU obpasua npu
noaxoAsilem yBenndeHn1 (yBenuyeHusx), Uutobbl ybeamtscs B TOM, UTO obpasel, NpuroToBrneH 4o/MKHbIM 06-
pa3oM, OLLeHUTb O4HOPOAHOCTL NPUCYTCTBYIoLWEro 0be3yrnepoXnBaHus 1 yCTaHOBUTE ero xapakrep, T. €. siB-
nseTcs MM OHO OBLWMM UM TOMbKO YacTUYHbIM. Ecnin npucyTcTByeT nonHoe obe3yrnepoxuBaHne (YACTLIN
beppnT), TO crieqyeT OLLEeHUTb ero PaBHOMEPHOCTb.

4.2.8.4 Hanbonee npocTbiM METOAOM U3MEPEHUS], 4OCTATOHYHBIM BO MHOMMX Cry4asix, ABnsieTcs BbIGOp
ONs M3MepeHnst Tex MecT obpasLa, KOTopble XapakTepuayloT cpegHne 1 HanxygLwme yCrnoBus MOSTHOro 1 Yac-
TUYHOro 0be3yrnepoxunsaHusa. Mameperue rnybuHbl 9TUX COCTOSHWIA MPOBOAAT C UCTONBL30BAHUEM N3MeEpU-
TenbHbIX YCTPOWCTB, ykasaHHblX B 5.2.8.1. [na ceyeHnin, chopmMa KOTOPLIX COAEPXUT YrNoBble y4acTKu,
obezyrnepoxmBaHme B TaKMX MeCTax He U3MEpPSIIOT, eCi 3TO He ykasaHo B TpebosaHusax. B nocrnegHem cny-
yae pe3ynbTaThbl yKazaHHbIX U3MEPEeHU NPUBOAAT B MPOTOKONE UCMLITaHUA OTAENBHO.

4.2.8.5 Tpu1 KOHTPOE KAYECTBa UK UCCeAOBaHUAX MOTYT NoTpeboBaTbCs U3MepeHusi cpegHen riybu-
Hbl MOSTHOTO UMM YaCTUHMHOTO 0BEe3yrNepoXKUBaHNs U obLLen rybuHbl 06e3yrnepoxnsaHunst ¢ 6oree BLICOKON
CTaTUCTMYECKOM TOYHOCTLIO. B Takux crniyqasx o6eayrnepoxiBaHme MoxeT OblTb onpeaeneHo nyTem nposege-
HWUSA psiga M3MEPEHUIA Mo BCeMy KOHTYpPY ceveHnst o6pasLia B Mpon3BoSibHO BbiOpaHHbIX MecTax. [ns nonyyeH-
HbIX pe3ynbTaToB MOXHO BbIMUCMUTL CpeHne 3HadeHus, cpeHeKkBazapaTuyIeckne oTKNoOHeHUst 1 95 %-Hole
AoBepuTenbHble UHTepBanbl. Heobxoanmoe Yncrio UsMepeHnin 3aBMcuT oT pasmepa obpasua 1 Tpebyemoi
TOYHOCTN.

4.2.8.6 Tpu uccnegoBaHusax gnsa onpegenerns B ntobom mecte obpasia rinybuHbl, rae MAKPOCTPYKTYpa
CTaHOBUTCS OOHOPOAHOM WU XapakTepHOW AMs ero BHYTPEHHeN MUKPOCTPYKTYPbI, MOXET ObITb MCMONb30BaH
MeToA NMHenHoro aHanunaa. MpoBogaTcs NMHUK, NaparnenbHble NOBEPXHOCTW obpasLa, pacnonoXeHHble Ha
onpefeneHHoOM paccTosiHAW Apyr OT Apyra, 1 onpefensieTca NPoueHTHas AoNs Kaxaon NpUCyTCTBYIOLWEN
CTPYKTYPHOW COCTaBMAIOLWEN.

4.2.8.7 Ecnu HabntogaeTcs Heobbl4HO rNybokoe nokansHoe 0besyrnepoXnsaHne, Hanpumep, cBssaH-
HO€ C MPUCYTCTBMUEM MIIEHBI UIW 3aKaTa, To rMy6uHa 06e3yrnepoXXmBaHuns B 30He 3TUX AedeKToB A0MKHa ObITb
n3mMepeHa 1 ykasaHa B MpOTOKOSE UCMbITaHWS OTAENbHO ¢ 06 bsACHeHNeM Npupoabl Habnogaemoro gedekTa.

4.2.8.8 Ons onpegenexus rnybuHbl 06e3yrnepoXXuBaHus B BbICOKONErMpOBaHHbBIX MHCTPYMEHTanbHbIX
CTansx, OTONCKEHHbIX Ha rMOBYNAPHBIA LEMEHTUT, HaNpUMep, B BbICTPOPEXYLLMX CTaNsAX, UCMOMb3YoT M3Me-
HeHWe LBeTa Npu TpaeneHuu. MNMonMposaHHein 0bpa3sel, nogeepratoT TpaBieHuo 4 %-HbIM pacTBOPOM a30THON
KMNCNOTbI B METUNOBOM CNUPTE B TeUeHUe NpuMepHo 60 ¢, Ao TeX Mop noka noBepPXHOCTHLIA CMOW He CTAHOBUT-
ca ronyboBaTo-3eneHoBaTeiM. Obwas rnybuHa obesyrnepoxusaHusa namepsietcst npy 100 x go Toro mecra,
rae uBeT U3aMeHsieTcs ¢ roflyboBaTo-3eneHoBaTOrC Ha 3ef1eHOBaTO-KOPUYHEBBINA.

4.3 MeTtona uUaMepeHUs MUKPOTBEPLOCTHU

4.3.1 MeToa U3MepeHNs MUKPOTBEPAOCTM TpebyeT U3rOTOBMNEHUS MOMPOBaHHBIX MUKPOLLNMAGOB B No-
nepeYyHoM ceveHun 1 B Hanbonbluel cTeneHn noaxoanTt ansa TepmoobpaboTaHHbIX 06pasLoB ¢ AOCTAaTOUYHO
oOHOPOOHON MUKPOCTPYKTYpOl. OH He pekoMeHayeTca Ana o6pasLoB, KOTopble codepkaT ABe CTPYKTYpHbIe
COCTaBISAOLME CO 3HAUYMTENbHO OTNNYALLEACH TBePAOCThIO.

4.3.2 OueHka obLwer rny6uHbl 06e3yrnepoXkmnBaHna ocHoBaHa Ha USMEHEeHUU MUKPOTBEePAOCTU B 3aBU-
CMMOCTW OT paccTosHNA OT noBepxHocTU. Obwas rnybuHa obesyrnepoxmBaHus cooTBeTCTBYeT rMybuHe, Ha
KOTOPOI TBEPAOCTb CTAHOBUTCA NMOCTOAHHOMW 1 paBHa TBEPAOCTM BHYTPW obpasua. Mo cornalleHnio Mexay us-
roTOBUTENEeM U NoTpebuTenem MoXeT onpeaenaTbea ry6buHa, cooTBeTCTBYOLLAs onpeaeieHHOMY 3HaYeHNHo
TBEPAOCTM U HasbiBaeMas «3addekTMBHasa rnybuHa obesyrnepokmBaHusa». TOT MeToA Nydlle BCero noaxo-
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OWT ans ctanen ¢ cogepxannem yrrepoga Huxke ~ 0,55 %. Mpu 6onee BEICOKOM cogepkaHuun yriepoga Teep-
0OCTb He byfeT U3MEeHsITLCS, ecnin He ByaeT NPOUCXOAUTb M3MEHEHUS] CoAepKaHUsa OCTaTOUYHbIX Kapbuaos
UNU OCTATOMHOrO aycTeHuTa.

4.3.3 MpuroTtoBneHne obpasLoB OCYLLECTBASETCH Takum e obpasom, Kak onucaHo B 4.2.5. Cnegyet
cobntogaTe Mepbl NPeAcCTOPOXHOCTU, UCKIoYatoLmMe U3MeHeHe TBepAoCTM NPy M3roToBneHun obpasua.

4.3.4 Tepea MamepeHem TBEPOOCTU cnedyeT NPOU3BECTU TPaBMeHne U NpocMoTp 0bpasLoB A4S Bbl-
60pa TUMWUYHBIX YH4aCTKOB UK cneundUHecKkMx y4acTkoB, KOTopble NpedcTaBnsitoT MHTepeC Npu UCMbITaHUA
MEeTOAOM M3mepeHust TBepAocTu. MNpu BbINOMIHEHWM N3MepeHUIA TBepAOoCTH crnegyeT cobnogatb NpegocTo-
POXHOCTW B COOTBETCTBMM € Nogpasgenom 7.12 ctaHgapTa [5].

4.3.5 Ha obpa3seL, HaHoCUTCS psg OTNeYaTKoB MUKPOTBEPAOCTM Yepes onpedeneHHble MPoOMeXXyTKA OT
MOBEPXHOCTU K LLEHTPY, Ucnonbays meTodbl KHyna unun Bukkepca, 0o Tex nop, noka He 6ydeTt 4OCTUMHYTa No-
CTosiHHas TBepdoCTb B Npefenax ob6blMHOro cTaTucTuyeckoro pasbpoca aHadyeHUn. 3TN MeTodbl UCTBITaHWUA
npusegeHsl B ctaHaapTe [5].

4.3.6 MeToa KHyna B bonbluei cTeneHn NoaXoAunT ANsl Takux UCMbITAaHUA, MOCKOMBKY rpagueHT TBep-
OOCTU MPUBOOUT K UCKaXKeHMIo hopMbl oTnevaTtka Bukkepca no guaroHanu nepneHaukynsipHon noBepXHOCTU.
Mpun ncnonb3oBaHUM nHAeHTopa KHyna ero gnnHHas ocb 4omkHa ObITe NapannensHa NoBepxXHOCTH obpasLa.
OTtnevatkn KHyna MoryT 6bITb pacnonoxeHbl 6nvxke Apyr K Apyry, 4em oTnedaTtki Bukkepca, He Bbl3biBasi ona-
CEHUN, CBA3aHHbIX C U3SMEHEeHWeM 3HaueHNs TBepA0CTU B pesyrbTaTe BO3AenCcTBUA nonsa aedopmMaLim oT co-
cefiHero oTnevaTka, BCNeAcTBUEe MeHbLUero nosns gedopmMauun Bokpyr oTnevyaTtka KHyna.

4.3.7 Harpyska npu MamepeHn TBepAOCTM A0MKHA ObiTb MakCUMarnbHO BO3MOXHOM, YTOBLI CBECTH K
MWUHUMYMY HETOUHOCTb U3MEPEHUS ANaroHanm U UCKMoUNTb Npobnemel, CBSI3aHHbIE C UCMOMb30BaHUEM HU3-
Kol Harpysku. CriegyeT Mo BO3MOXHOCTU M3beraTb MCNONb30BaHUsS HArpy3oK Hike 25 T.

4.3.8 PaccTosiHMe Mexay oTnevyaTkaMmmn JOMKHO He MeHee YeM B 2,5 pasa npeBbIlWaTth ANMHY AnaroHanu
B HanpaefieHWW, NeprneHgnKynsipHOM MOBEPXHOCTU, T. €. B MonepevyHoM HanpasneHun. Ecrim Heobxogumel
NPOMEXYTOUHbIE M3MEpPEeHUsl, TO WX MOXHO MPOM3BOAMTL Ha pacnonoXeHHoW BOAM3M napannenbHon
nonepeyHon NMHUK.

4.3.9 Yrtobbl onpegenntb ob6wyto rinybuHy obesyrnepoxuanusa nnu adgpekTuBHyo rnyouHy, Heobxo-
OMMO BBINOMHUTE MNOMHBIA LK M3MEPEHWUIA MO NOMEPEYHON NTIMHAM OT MOBEPXHOCTU A0 BHYTPEHHEN YacTn 06-
pasua. B uenax MuHMMusauum TpyaoeMKoCcT UCTbITAHUS MOXHO MCMONb30BaTh YaCTUYHbIE U3MEPEHUST MO
nonepeyHon fIMHAN Ha OCHOBaHWUM HabM4aeMon MUKPOCTPYKTYPbI.

4.3.10 NamepeHuUsi TONbKO MO O4HOM NONepeyHon NIMHAN NO3IBONSAIOT onpeaenvTs o6y nnn agdek-
TUBHYIO rNy6uHY 06e3yrnepoXvMBaHus TOMbLKO B OOHOM MecTe. [nsa gocTukeHus 60Mnblueil cTaTUuCcTUYeCcKon
TOYHOCTW B onNpefeneHnn 3TUX 3Ha4eHUA MOXHO BbIMOMHUTL HECKOMbKO YacTUYHBIX M3MEepeHUid No nonepeu-
HbIM JIMHUAM B MecTax, BblOpaHHbBIX Ha OCHOBaHWW HabnogaeMon MUKPOCTPYKTYPbI, @ 3aTeM BbIYACIINTL
cpefiHee 3HadeHue.

4.4 MeToabl XMMUYECKOro aHanusa

4.4.1 TpuyMeHeHNe MeTOOO0B XMMUYECKOrO aHanunsa orpaHiuyeHo obpasuamu, UMeoLMMA NPOCTYO Oa-
HopoAHYto hOpPMY, N OCHOBAHO Ha aHanu3e TOKapPHOW CTPYKKM, CHATOW Ha pasnIMYHON rybuHe Yepes onpeae-
NeHHble MHTepBarbl, UM CTPYXKKWU, NONYyYeHHOW nocre hpesepoBaHus Yepes ornpeaeneHHble NHTepBarnbl.

4.4.2 MeToadbl XMMUYECKOTO aHanusa obecrneynBaloT HeMnocpeaCcTBEeHHOEe WU3MEPEHNE KOHLeHTpaLuuu
yrnepoga Kak yHKLMW rIyBuHbL. 3T MeToAbl MPUMEHUMBI 4118 cTanu Noboro coctaBa n MUKPOCTPYKTYPhI, HO
WUMEIOT orpaHuyeHuns, cBssaHHble ¢ doopmMoi obpasua. AT meToabl 06bIMHO UCMOML3YIOT TOMLKO B UCCIefoBa-
Tenbckux Lensx. Mameperus, npoBedeHHbIe 3TMMU MeToaamMu, 0bbIMHO MoKasbiBaleT 6onee BbICOKNE 3HAaYe-
HWs 0bLLeN rybuHbl 0be3yrnepoXnBaHns, YemM Apyrue Metobl.

4.4.3 MeTtop cxxuraHua

4.4.3.1 lNpwn ucnonb3oBaHUK aToro Metoga obpasel nogsepratoT 06ToUKe UK hpesepoBaHUIo Yepes
onpedeneHHble MHTepBanbl 40 3afaHHbIX 3HaYeHU rMybuHbl U NPOBOAAT aHanns CTPYXKKU Ha codepxaHue
yrnepoga, Ucnorb3ys ctaHgapTHele aHanuTudeckue Metofbl. NpumeHeHne MeToaa orpaHM4MBaeTCs NPOCThbI-
MUK hopmamm ceveHust obpasLia, Hanpumep KpyribiM UK NnockiM npokatoM. O6pasLbl ¢ BEICOKOW TBepAoC-
Tbio crefyeT noAsepraTb BbICOKOMY OTMycky (HO He omxury) rnpu 600 °C—650 °C, koTopbld nossonset
ncnonb3oBaTh 0bpaboTKy pesaHnem.

4.4 4 Kpyrnble NpyTKku neped o6TOUKON OMKHBI BbITh akKypaTHO OTLEeHTpUMPOBaHbl. PekomeHayeTcs cy-
xasi 06paboTka pe3aHueM. [Nepeq obpaboTKol cnedyeT yaanuTb ¢ MOBEPXHOCTU okanuHy. Mpu bpeszepoBaHum
nnockix obpasLoBs cneayeT nzberate 0bpaboTkM yrnos. Macca cTpyXku gorkHa bblTb 4OCTATOUYHOW NS Bbl-
NOMHEHUs1 TOYHOrC aHanM3a 1 MOBTOPHOTO KOHTPOSS, ECIIN OH OKaXKeTCcs HeobXoOUMbIM.
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4.4.5 Obwas rnybuHa obe3yrnepoxMBaHis onpedensietcs kak rnybuHa, Ha KOTOpoW AOCTUraeTcs Co-
AepxXaHue yrrnepoga, paBHoe ero cogepxaHuio BHyTpu obpasLa B npegenax TOMHOCTU MeToada aHanusa. bo-
nee nogpobHoe onucaHue SToro MeToda aHanusa npuesegerHo 8 ASTM E 350.

4.4.6 Metoa aTOMHO-3MUCCUOHHOIO CNEKTPOMETPUYECKOro aHanusa

4.4.7 Tpw ncnonb3oBaHWUM aToro Metoga obpasel, WnndyoT 00 N3BECTHOM IIyOUHbI 1 €0 MOBEPXHOCTL
noasepraroT aTOMHO-3MUCCUOHHOMY CMEKTPOMETPUYECKOMY aHanusy Ha yrnepof, UCNosb3ys SMUCCUOHHBIN
BaKyyMHbI cnekTpoMeTp. MNpuMeHeHue 3Toro Metoaa orpaHnyMBaeTcs NOCKUMN NOBEPXHOCTSIMMU.

4 .4.8 lMepea nepeoHadanbHbIM WAMMOBAHNEM creQyeT yaanuTb NOBEPXHOCTHYO okanuHy. Obpasey,
WmdytoT Yepes onpedeneHHble MHTepBanbl 40 AOCTWXKEHWUS 3adaHHbIX 3Ha4eHWUA rny6uHel. MamepeHust riy-
6U1HBI Nocne Kaxaoro WnndoBaHnsa NPOBOASAT C MOMOLLbIO MUKpOMETpa.

4.4.9 lMocne kaxaoro wnudgoBaHUsl NOBEPXHOCTb NoABEPraT aTOMHO-3MUCCUOHHOMY CNEKTPOMETPU-
YeCcKOMY aHanusy 1 onNpeaensiT coaepxaHue yrnepoga. Nocneayowmin aToOMHO-9MUCCUOHHBINA CNEKTPOMET-
pU4ecKUn aHanus He criefyeT MpoBOAUTL B TEX Xe MecTax, uTo 1 npeabiayLlinia, 1 Npyu aHanuse cregyet
n3beraTb yrnosbix yuacTkoB. MeToguka aHanvsa npuseaeHa 8 ASTM E 415.

4.4.10 Obwas rnybuHa o06e3yrnepoxMBaHnsl COOTBETCTBYET Takon rnmybuHe, Ha KOTOPOWA cogepXaHue
yrnepoga CTaHOBUTCS MOCTOSIHHBIM U PaBHBIM €ro codepXXaHuio BHyTpY obpasua B npegenax TOYHOCTU MeTo-
Aa aHanuaa.

5 lMpoToKon ucnbiTaHuA

5.1 MpoToKkon UCMbITaHNS AOMKeH BKoYaTh B cebsi crnegytoLyo nHdopmaLmio:

5.1.1 Homep obpasua, nnask4, napTim U T. 4.

5.1.2 Konu4yectso 06pa3sL/oB N MECTO UX BbIPE3KNA.

5.1.3 MeTog, MCNONb30BaHHLIN 4518 3MepeHnst 06e3yrnepoXnBaHunst, U COOTBETCTBYIOLLME YCIIOBUSA UC-
NblTaHWs, HanNnpUMep yBenuyeHue, peakTus 4518 TpaBneHus, TUN MHAEHTopa 1 BENIUYMHY Harpysku.

5.1.4 Ons MUKpOCKOMMYECKMX METOAOB CriefyeT yKasaTb rMy6uHy NonHoro obe3yrnepoxmsaHuns nnm ob-
wyto rnyouHy obesyrnepoxmnsanus, Unu oba aTv napameTtpa ANs CPefHUX U Hauxyawunx ycrnosuin. Crnegyet
ykazaTtb rnybuHy o6eayrnepoxmsaHus, HabnogaemMoro B 30He NpUCyTCTBYOLWEro AedekTa, 1 Xxapakrep aToro
gedekta. Ecnv notpebutento TpebyeTcsa MHpopMauMs OTHOCUTENBHO 0DEe3yrnepoXnBaHUsl B YITOBbIX
y4yacTKax, TO 370 AOSIKHO ObITb OTMEYEHO.

5.1.5 Ecnu 6bIi1 UCMONb30BaH MeToA M3MEepPEeHUst MUKPOTBEPAOCTH, TO cnedyeT NpuMBeCcTy OBLLyHe UIn
apeKTUBHYIO (C yKasaHUeM KpUTepusi No TBepAoCTU) rybuHy 0be3yrnepoxnBaHus.

5.1.6 Ecnu 6bin1 MCNonb3oBaH MeTOA4 XMMUYECKOro aHanmaa, To crefyeT ykasaTb obuyto rmybuHy obe-
3yrnepoXnBaHnst N NCMOMb30BaHHbIA MeTo[,.

5.1.7 Ecnv ncnonbaytoTcst MeTodbl IMHEMHOro aHanmaa, M3amepeH1s MUKPOTBEPAOCTU UMM XUMUYECKO-
ro aHanuaa, TO Ha OCHOBaHWMW COTMaLLeHNsI MeXady U3roToBUTENEM 1 NoTpebuTenem B Ka4ecTBe KenaTerbHON
NN HeobXxoonUMon UHpopMaLMn MOXKEeT BbITb NpUBeAeHa 3aBUCUMOCTbL MOSYHYEHHbIX AaHHbIX OT MYOUHBI.

5.1.8 Bce oTHOCALMECS K UCMBITAHUSIM COrMalleHnst Mexay U3roToBuTenem n notpedburenem AormkHbI
6bITb JOKYMEHTUPOBAHbI.

6 TOYHOCTbL U NOrpeLHoOCTb

6.1 OT60pPOYHbIE UCNBITaHUSA

6.1.1 OT6opoYHbIe UCMbITAHWNA MO3BONAIOT ONpeAennTb, COOTBETCTBYET N NpoayKkuma TpeboBaHUsaM
(«NPOXOAUT» UMM KHE NPOXOANT»), N UCMIONb3YIOTCA B LIESISIX 3KOHOMUUN BpeMeHU. B ycnoenax oueHb Twatens-
HOro KOHTPOMSA ANS 4OCTAaTOYHO TOYHOM OLLeHKM obLwen rny6uHbl 06e3yrnepoxxmBaHns MOXHO NUCMONb30BaTh
MeToa U3MepeHUst MakpoTBepAOCT Ha NOBEPXHOCTU. MeTod MakpoTpaBneHns Henb3s UCNonb3oBaTh A No-
AyyeHns HaaeXHON OLeHKMN rmyBuHbl 06e3yrnepoXuBaHus.

6.2 Mukpockonu4yeckue metoabl

6.2.1 Ncnonb3oBaHWe MeToaa NPOCTOro CKaHNPOBAHWS B LieNsIX BbISIBNIEHNS YHaCTKOB, KOTOPbIE KaxyT-
€A TUNUHHBIMW MW HAUXYALWUMA, MOXKET MPUBOANTL K HEKOTOPO olunbke. HeyaoBneTBopuTEnbHOE NPUroTOB-
neHwne obpasua, Hanpumep Noxoe coxpaHeHne KPOMKN, MOXET YMEHbLUNTb TOUHOCTb nsmepeHuid. MnybuHy
nonHoro o6e3yrnepoXusaHna obbIMHO MOXHO OLeHUTL Boree TOYHO, YeM riybuHy yacTudHoro obesyrnepo-
XKMBaHUS Unn obLyro rybuHy obesyrnepoxusaHus.
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6.2.2 B cnydae MUKPOCKOMUYECKUX U3MEPEHNIA, OCHOBaHHbLIX Ha onpeaeneHnn cpeHero sHadyeHnsa ang
psifia U3aMepeHnin, NPoBeAEHHbIX Ha NMPOU3BONbLHO BbIBPaHHbLIX yYacTkax, TOYHOCTb Y BOCMPOM3BOOUMOCTb BO3-
pacTatoT ¢ yBenudeHnem Yncna uamepeHui. Mpu 20 unmn 6onee namepeHnsix rmyouHy 0besyrnepoxnBaHmis MOX-
HO onpedenuTb ¢ TodHOCTBIo Ao 0,025 MM 1 oTHocUTENbHOM TovHOCTLo OT 10 % Ao 20 %. OueHkM rny6uHbl
nonHoro o6esyrnepoxnBanHns (1. e. ry6uHbl YncToro ceppuTa) BnsoTCs bonee ToUHBIMU 1 Gonee BOCNPON3-
BOOUMBIMU, YEM OLIEHKI rMyBUHBI YacTUUIHOTO 0De3yrrepoXxnsaHms Unn obuern rmybuHel 0b6e3yrnepoXnsaHus.

6.2.3 TMpu ntobbix n3MepeHnsax MoryT BbiTb NOMyYeHbl HECKOMLKO OTAMYatoLnecs 3HaveHunst ans obpas-
LOB, OTODPaHHbIX U3 PasfnMyHbIX YH4acTKOB U3AENUS, OaXKe eCl 3TW y4acTKXA pacnofioXeHbl paaoM Apyr ¢ Apy-
rom.

6.2.4 TouHOCTb OLEeHOK obLLen unn acpeKTUBHON rNybuHEI 06e3yrnepoXMBaHisa B 4aHHOM MecTe Me-
TOOOM U3MEepPEeHUst MUKPOTBEPAOCTU 0BbIMHO HaxoauTes B Npegenax 0,025 mm. OgHako B CBA3M C TEM, YTO U3-
MepeHUsa NPoBOAATCS Ha OAHOM WM HEMHOTUX ydacTKax, pe3ynbTaTbl 3TUX M3MEPEeHUA MOTyT oKasaTbCs
HeTUNMYHBIMK A4S Bcero obpasua.

6.2.5 TpK MCNONb30BaHNN XMMNUYECKOTO aHanmn3a CTPYKKW, MOSTydeHHOW NpuY NpepbIBUCTON 06Tovke Unn
bpesepoBaHnM, pe3ynbTaThl ABAAITCS NpedcTaBuTeNbHBIMU As Bcero obpasLa, Tak kak CTpyXKKa CHsITa co
3HaAYMTENBHOW NNoLWAaamM NOBEPXHOCTU. TOYHOCTbL YMEHbLUAETCS, €CMM CITON TOKaPHON CTPYXKN He Bblfn KOH-
LEHTPUYECKUMIN OTHOCUTENbHO AMameTpa npyTKa, Uu ecrnin criovn ope3epHo CTPYKKN He Bbiny napannens-
Hbl MOBEPXHOCTHU.

6.2.6 lMpu ncnonb3oBaHUAU NPEPLIBUCTOrO CNEKTPOMETPUYECKOro aHanmMsa Kaxabll pas onpefensieTcs
cofepkaHue yrriepoda Ha ydacTke AuaMeTpoM OKomo 5 MM 1 riy6uHoi okono 1 Mm. 310 obecneymBaeT gocTa-
TOYHYIO TOYHOCTb, HO HE CTOSb BLICOKYIO, Kak MpW WCMONb30BaHUM MeToda MpepbiBUCTON OBTOYKMA wuin
hpesepoBaHus.
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Mpunoxenne OA
(cnpaBoyHoe)

ConocTtaBrieHue CTPYKTYpbl HacToSLLEro cTaHAapTa co CTPYKTypoW
NPUMEHEHHOro B HEeM perMoHanbLHOro cTaHaapTa

Tabnuuya OA.1

CTpyKTypa HacTOsILLEero cTaHaapTa

CTpyKTypa perMoHaneHoro craHgapra

1 O6nacTb NpUMEHeHust O6nacTb NpUMeHeHust
KpaTtkuin 0630p MeToaoB

2 TepmuHbI M onpegenenus TepmuHonorms

3 OT160p 1 nogrotToBka obpasLoB 3HaveHne U Ncnonb3oBaHne

OT60p 06pasuos

4 MeToauka

MeToauka

5 lpoTokon nenbiTaHms

MpoTokon nenbiTaHus

6 TO4YHOCTb M NOrpPeLHOCTb

© ||~V oo |[w |~

TOYHOCTb M NOrPELLHOCTb

Mpunoxenune JA ConoctaBneHue CTPYKTYpbl HACTOSILLETD
cTaHAapTa CO CTPYKTYPOW NPUMEHEHHOro B HEM pervo-
HarnbHOro cTaHgapTa

Bubnuorpacus

HopmaTtueHbIe CCbINnkn
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