PENEPANBHOE ATEHTCTBO

MO TEXHNYECKOMY PEIYIMPOBAHUIO 1 METPOJ1IOT W

HALUMOHANDBbHbIW
CTAHOAPT rocrp
POCCUMNCKON 94566
GELEPALMUM 2011
CTANb

CTaHAgapTHble MeTOoAbl UCMbITaHWIA
0151 OLEHKMU TNY6UHbI 06€3yrnepo>KeHHOro cnos

N3paHvne opuynanbHoe

MockBa
CTtaHgapTuHgopm
2014


https://meganorm.ru/Index2/1/4293834/4293834013.htm

FOCT P 54566—2011

Mpeaucnosue

Llenn n npuHumnel ctaHgapTm3aumn B Poccuiickoih ®egepaunn ycTaHoBNeHbl PefepasibHbIM 3aKOHOM
0T 27 gekabps 2002 r. Ne 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnna npuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CrtaHgapTusauusa B Poccuiickoli ®eaepaumu.
OCHOBHbIE MONOXEHNA»

CeefieHns 0 CTaHgapTe

1 NOArOTOBNEH N BHECEH TexHuyeckum KOMUTETOM Mo cTaHgapTtusaumm TK 145 «MeTtofpbl KOH-
TPO/ISi META/IIONPOAYKLMU» HA OCHOBE COBCTBEHHOIO ayTEHTUYHOrO NepeBoa Ha Pycckuii A3biK pernoHasb-
HOro cTaHgapTa, yka3aHHOro B MyHkTe 3

2 YTBEP)[EH W BBEJEH B AENCTBVE Mpukasom ®eaepansHoOro areHTCTBa N0 TeXHUYECKOMY
perynvpoBaHuio U MmetTponoruy ot 29 Hos6ps 2011 r. Ne 651-cT

3 HacTosiwmii cTaHaapT ABNSETCS MOAMMULMPOBAHHBIM NO OTHOLLEHWIO K PErMOHa/IbHOMY CTaHAapTy
ASTM E 1077 «CTaHfapTHble METOAbl UCMbITAHUIA AN OUEHKM [Ny6MHbI 06€3yr1epoXnBaHus CTaslbHbIX 06-
pasuoB» (ASTM E 1077 «Standard Test Methods for Estimating the Depth of Decarbuirization of Steel
Specimens») nyTem U3MeHEeHUs ero CTPYKTypbl A1 NpYBEAEHNs B COOTBETCTBME C NpaBuiamMu, ycTaHOBEH-
HbiMy B TOCT 1.5—2001 (nogpasgensl 4.2 n4.3).

HanmeHoBaHve HacTosllero ctaHjapTa U3MEHEHO OTHOCMTENIbHO HauMEHOBaHWA YKa3aHHOro pervo-
Ha/IbHOro cTaHgapTta Ana npusegeHusa B coorsetctene ¢ FOCT P 1.5.

CpaBHeHVe CTPYKTYpbl HacTOALWEro ctaHjapTa Co CTPYKTYPOW yKa3aHHOro pervoHanbHoro craHgapra
npusegeHo B npunoxenun A

4 BBEJEH BIEPBbIE

WNHbopmauus 06 M3aMeHeHUsx K HacToALeMy cTaHgap Ty ny6ankyeTCs B XKerogHoMm nHdopmaLmoH-
HOM ykasaTene «HauvoHanbHble CTaHAapThi». a TEKCT WU3MEHEHWU/ U NMONpPaBOK — B €XEMeCAYHOM WH-
hopmaLoHHOM yKasaTene «HaunoHanbHble cTaHaapThi». B cnyyas nepecmoTpa (3aMeHbl) UK OTMEHbI
HacTosLWero craHjapTa cCooTBeTCTBYKLee yBegomeHne byaeT onybiMKoBaHO B €XeMeCAYHOM WH-
chopmauMoHHOM yKasaTene «HaunoHanbHble cTaHgapThi». CooTBeTCTBYLWas uHdopmauus, ysegomne-
H/Me M TeKCTbl pasmewalnTcAa Takke B UHPOPMaLUUOHHO CUCTEMe OOLWero nosb30BaHUs — Ha
othuunanbHom caiiTe defepanbHOro areHTCTBa N0 TEXHWYECKOMY PeryinpoBaHWio U MeTposiornm B
ceTu VIHTepHeT

© CrtaHpgapTuHdopm. 2014

HacToswuil cTaHAapT He MOXET GbITb MOMHOCTbLIO UM YACTUYHO BOCNPOU3BEEH, TUPXXMPOBaH U pac-
MPOCTPaHEH B kKayecTBe OhMLManbHOMO U3fanns 6e3 paspelleHus defepasibHOro areHTcTBa No TeXHNYEeCcKo-
My perysiMpoBaHuio U1 MeTposIoriun
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HAUMOHANBbHbBIMN CTAHOAPT POCCUMCKOW OSEJLEPALUNMN

CTANb

CTaHAapTHble MeTOAbl UCTNbITAHWI
ONS1 OLEHKU TNy6uUHbI 06e3yrnepoXeHHOro cnos

Steel. Standard teat methods for estimating the depth of decarfcunzed layer

fata BBegeHns — 2013—01—01

1 O6nacTb NpuMeHeHus

HacToswuin ctaHgapT ycTaHaB/MBaeT METOAbI OLEHKN CpegHen nam MakcumMmasibHon rnybunHbl 06esyrie-
POXMBaHMSA B 3aKa/IEHHbIX U HEe3aKaNlEHHbIX CTaslbHbIX U3aenusx. NMpuBeaeHHbIe MeTOAblI UCTIbITAHUIA coaep-
XaT MeTOAMK/A OLEHKM FNy6uHbl 06e3yrnepoxmBaHus cTaneil He3aBMCUMO OT MX XMMMWYECKOro cocTaBa,
MUKPOCTPYKTYPbl MaTpuubl U hOpMbl MONEPEYHOro ceyeHus. MpuBeaeHbl cneayowme OCHOBHbIE METOAMKN:

a) 0T6OpPOYUHbIE METOAbI;

b) MUKpOCKONUYECKne MeToAbl;

C) MeTofbl U3MEpPEHNS MUKPOTBEPAOCTH;

d) mMeToAbl XMMMYECKOro aHasnsa.

Yka3saHHble MeToAbl NpefHa3HauveHbl 419 06GHAPY)XEHUSS USMEHEHUI B MUKPOCTPYKTYpe, TBEPAOCTN Un
coepXxaHun yrnepoga y noBepxHOCTU CTa/lbHbIX 06pa3L0B BCNeACTBME 06e3yrnepoxXnBaHns, 06yCnoBeH-
HOrO HarpeBOM NPV MOBLIWEHHbLIX TemnepaTypax BO BpPeMsi ropsuyeil gedopmanum unm TepMUyeckoi
06paboTku.

nybrHa 06e3yrnepoxmBaHus onpegensieTcs kak ryéuHa, Ha KOTopoi HabnaalTCs 04HOPOAHAS MUK-
POCTPYKTYpa. TBEPAOCTb UM COAEpXaHue yrneposa, TUNMYHbIe AN BHYTPEHHEeR yacTu obpasya.

B cnyyasx pasHoriacuii B kauecTBe apOUTpaxHoro MeToga cnefyeT UCNosib3oBaThk 60/1ee TOUHbIE Me-
TOAbl KOMMYECTBEHHOIO UM NNHenHoro aHanusa (4.2.8.5 n 4.2.8.6). MeToapl XMMUYeCKOro aHannsa 06bI4HO
nokasblBaloT 60s1ee 3HAUNTE bHYIO INyO6nHY 06e3yrnepoxmnBanuns, Yem Mmetannorpagmyeckne MeTogbl, HO KX
NpVYIMEHEHVE OrPaHNYEHO onpeaeneHHbIMIU NPOCTbIMU hopMaMm NMONepPEeYHOro ceveHns obpasua n Hannunem
HeobxoamMoro o6opyfoBaHus. 3TW MeToAbl NpeAHa3HayeHbl B OCHOBHOM A1 UccnefoBaTenbCkux paborT.
MeTog n3MepeHus MUKPOTBEPAOCTU MPUroAeH A1 TOUHbIX M3MEPEHWA B C/ydyae 3akasieHHbIX cTasnei c
OTHOCUTE/IbHO OAHOPOAHOM MUKPOCTPYKTYPOIA.

PesynbTaThl, NO/TyYEHHbIE NO NPUBEAEHHBIM METOAAM UCMbLITAHUIA, MOTYT GbITh UCMOMb30BaHbI A1 KOH-
TpoNs kayecTBa mMartepuana, NocTaB/fsseMOro B COOTBETCTBUM C COM/TalleHneM Mexay notpebutenem m msro-
TOBUTENEM. [J/11 YCTaHOBNEHWS NPUNYCKOB Ha 06paboTKy pe3aHveM, a Takke A8 OUEHKA BAUSHUSA
TEXHO0rMy NPOn3BOACTBa Ha 06€e3yr/iepoXnBaHme.

2 TepMUHbI N onpegeneHuns

2.1 cpepHsas rnybuHa o6esyrnepoxuBaHus (average depth of decarburization); CpegHee 3HauyeHue
13 NATM Uan 6onee n3mepeHuii obueli rybnHbl 06e3yrnepoXxnBaHns.

2.2 cpepHsa rnybuHa 30HbI yncToro cepputa (average free-ferrite depth); CpegHee 3HauveHue u3
naTv unu 6osee nsMepeHuit ry6uHbl NOHOTO 06e3yr/1epoXnBaHNS.

M3pgaHne oduymnanbHoe
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2.3 nonHoe obesyrnepoxusaHue (complete decarburization): YMmeHblUeHVe cofepxaHusa yrinepoga
Ha NOBEPXHOCTU CTa/IbHOTo 06pasLia [0 3HaYeHNA HUXe npefena pacTBOPMMOCTU yriiepoja B doeppuTe, B pe-
3ynbTaTe Yero CTpykTypa COCTOUT TOMIbKO M3 dheppuTa.

2.4 rnybuHa 30HbI YucTtoro cpepputa (free-ferrite depth): PaccTtosiHue no NMHUKM NepneHAnKyspHOi
noBepPXHOCTM o6pasL,a OT NOBEPXHOCTU L0 TaKOr0 yyacTka, CTPYKTypa KOTOPOro He ABASeTCA NOTHOCTbIO dhep-
PUTHOW. T.€. COAEPXUT Apyrve NpoaykTbl ha30oBbIX NpeBpaLLeHuii.

MpumeuyaHue 1— TepMUH «UNCTbI DEPPUT» UCMONB3YETCst TaKKe A/ 0603HAYEHNSI FNOGYNSAPHBIX U30/N-
pOBaHHbIX 3epeH J03BTEKTOMAHOIO (peppuTa B MUKPOCTPYKTYpe CpefHeyrnepoaucTbiX 403BTeKTOUAHbIX CTanei.

2.5 makcumanbHas rnybuHa o6esyrnepoxusaHmsa (maximum depth of decarburization): Han6onb-
Liee n3MepeHHoe 3HaueHue obLueli ry6rHbl 06e3yrnepoXnBaHus.

2.6 yacTuyHoe o6e3yrnepoxuBaHue (partial decarburization): YmeHbLIeHWE coaepxaHus yrnepoga 'y
NMOBEPXHOCTW CTaslbHOro o6pasua [0 3HaYeHUs, KOTOPOe HWXKE, YeM CoAepXxaHue yriepoga BO BHYTPEHHel
30He, He nojBeprasluelica 06e3yrnepoxuBaHmnio, HO Bbille Npejena pacTBOPUMOCTY yrnepoga B ceppute
npy KOMHaTHOI Temneparype.

2.7 obwas rnybuHa obesyrnepoxnsaHus (total depth of decarburization): PaccTtosiHnue no aAnHuum,
nepneHanKynAapHoO/ NOBEPXHOCTM 06pasLa, OT MOBEPXHOCTU [0 Takoro yyacTka BHyTpu ob6pasua, B KOTOPOM
cofepxaHue yrnepoga CTaHOBUTCA PaBHbIM €ro COAEPXaHWI0 B CTaIN, T. €. CyMma ry6uH NOIHOTO N YacThy-
HOro ob6e3yrnepoXxunBaHus.

3 OT60p n nogroToska o6pas3yoB

3.1 O6pasubl cnefyeT oT6MpaTh U3 TeX MECT, KOTOpble SIBMSIOTCS NPeACcTaBUTe IbHLIMI ANA JaHHOMo
nsgenus. Mecta oT6opa 1 YMco 06pasLoB 3aBUCAT OT XapakTepa UCMbITYEMOro MaTepuasna u yctaHasnvBa-
I0TCS MO COrNALLEHUI0 MEX/AY U3roTOBUTENIeM U NoTpe6buTeiemM npoayKunu.

3.2 O6pasubl 47151 0T6OPOYUHBIX UCALITAHWIA C NCMNOMb30BaHMEM U3MEPEHUs] MakpOTBEPAOCTU Ha NoBep-
XHOCTW. Hampumep Ha npu6ope PokBenna, AO/KHbI UMETb [OCTATOYHO Masible pasMepbl, YTOObl UX MOXHO
6b1/10 COOTBETCTBYIOLWMM 06pPa3oM NOMECTUTL Ha CTOMUK TBepaomepa. MoBepxHOCTL o6pasua He cregyet
noAgepraTtb Kakoii-nm6o 06paboTke, 3a UCKIOUEHNEM YAaNIEHNSI OKa/IMHbI (EC/IM OHA NPUCYTCTBYET), UCTOJb-
3yst Takoii MeTof, KOTOpbI/i HE NPUBOAUT K N3MEHEHUIO CBOWCTB NOAMOBEPXHOCTHOIO MeTasna.

3.3 O6pasubl 4ns MeTannorpauyeckux MeTooB UM MeTOL0B U3MepPEeHUst MUKPOTBEPAOCTY, a Takke
[Nt MaKpOCKOMWYECKMX METOA0B O0T60POUHbIX UCMbITAHWIA cneayeT oTpesaTh 0T MacCUMBHOrO o6pasua nep-
NeHANKYNSIPHO NPOAOJILHOM 0CU U3AENUs, YTOBbI M3MEPEHUST IPOBOAWMCH Ha MONepeYHoii niockocTu. Takas
MeToAMKa No3BO/ISET ONpefensiTe U3MeHeHne 06e3yrnepoxmBaHns no KOHTypy o6pasua.

3.4 [ns 06pa3uoB ANaMeTPOM OKOJIo 2.5 CM NOSIMPOBKE U UCCNE0BaHUI0 NOABEPraeTcsl BCe nonepey-
Hoe ceueHve. B cnyyae 6onee KpynHbIX NOMEPEYHbIX CEYEHUI 4151 OLEHKW N3MEHEHMUI 06€3yrnepoXnBaHus
Ha Pa3/INYHbIX yYacTKax MOBEpPXHOCTY c/ieflyeT M3roToBUTL OAMH UK 6onee 06pasLoB. Ha pucyHkax 1—3 no-
kasaHbl TUMKUYHbIE CXeMbl 0TGopa 06pasLioB, KOTOPble MOXHO MCNO/b30BaTh AN 60onee KPYMHbIX CeUYEeHUA.
Cxema 0T60pa 06pasLoB ANA KPYMHbIX CEYEHUI A0/MKHA ObITh yKasaHa BO B3aVIMHOM COF/lalleHun Mexgy
U3roTOBUTENIEM Y NOTPEGUTENEM.

3.5 O6pasubl AN METOA0B XMMWUYECKOTO aHanu3a AO/MKHbI UMEeTb [JOCTaTOUHYIO A/IMHY, YTO6bI Macca
CHUMaeMmoii Yepes onpeeneHHble UHTEPBaIbl TOKAPHON CTPYXKM COOTBETCTBOBasIa TpEGOBaHUAM XUMUYeC-
KOTO aHanvM3a Unu pasmepbl nogsepraembix )pe3epoBaHuio NOBEPXHOCTEW GbiU AOCTATOYHO BEIMKU A/st
NpoBeAEeHNsi UCKPOBOTO CMEKTPOMETPMUUYECKOr0 aHasm3a W npu 3TOM JOCTATOUYHO Masibl A/1s1 NMOMELLEHNsI
o6pasua B LUTATVB CNEKTPOMETPA.
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MOXHO O TOMbLIKOMITb
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PucyHok 1 — TunuuHble cxeMbl 0T60pa 06pasLoB As KPYI/bIX NPYTKOB pas/IMYHOro pasmepa
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PucyHok 2 — TunuuHble cxembl 0T60pa 06pasLoB 4151 KBaApPaTHbIX NPYTKOB pa3/InyHOro pasMepa
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PucyHok 3 — TunuyHble cxembl 0T6Opa 06pa3yoB Afs MA0CKUX
1 NPAMOYTOJIbHBIX 3aroTOBOK Pas3fiMyHoOro pasmepa

4 MeToavnka

4.1 OT60pOYHbIE METOAbI

4.1.1 OT6OpoYHble WCMbITAHUA SBAAIOTCA MPOCTbIMU, ObICTPLIMU U 3KOHOMWYHLIMU UCTbITAHUAMU,
npeAHasHavYeHHbIMU AN OTAENEeHNs Heobe3yrnepoxeHnbix 06pasLos 0T 06pa3LoB CO 3HaYNTENIbHbIM 0be-
3yrnepoxmBaHMemM. Ha OCHOBaHWW pe3ynbTaToB 3TUX UCNbITaHUA MOTYT BbITb NCMNO/Ib30BaHbI APYre MeTObl
UCNbITaHWIA.

4.1.2 TBeppoCTb HA NOBEPXHOCTU obpasua

B cnyyae TepMOynpoYHEHHbIX U3fennii, 0C06EeHHO B COCTOSIHUM NOC/Ie 3akasiku, OT MaTepuana, nogsep-
raemoro Tepmuyeckoii o06paboTke, oTpesaeTcs KOPOTKUiA 06paseL, KOTopbll 3aTeM obpabaTbiBaeTcs No Tako-
My Xe pexuMmy, Kak faHHbIi maTepuan, uiu BMmecTte ¢ HUM. OfHako 3TOT obpaseL, He NoABepraeTCcs OTNycKy.
OKannHy, NPUCYTCTBYIOLLYIO Ha NOBEPXHOCTW o6pasua, yaansoT NpoBO/IOYHON LETKON, 064yBKON CTEKAH-
HOM ApPO6bLI0 U T. A.. @ 3aTEM NPOBOAAT N3MEPEHME TBEPAOCTU Ha NOBEPXHOCTU, 06bI4HO NOo Lwkane C TBepao-
mepa Poksenna. lMpucyTcTBne o06e3yrnepoxueaHva OnNpefensaT no pasHoCcTM Mexay TBepAoCTbi Ha
NoBEepPXHOCTM obpasLa 1 TeopeTuyeckoin MakcumMasibHOW TBEPAOCTbLIO 419 COAepXaHnsa yrnepoaa B uccnepye-
MOW cTanu. AToT MeToA Hanbonee NOAXOAUT AN CTaNeil, coaepxallmx npubnmsntensHo meHee 0.55 % yrne-
poja. Ho No3BONSET Takke 06HapyXMBaTb 3HaUYMTENIbHOE 06e3yrepoxuBaHne B cTansix ¢ 6051ee BbICOKMM
cofiepxaHnem yrnepoga. Metog He NpUMEHUM AN18 CTasnel, KOTOpble He YNPOYHATCA NPpU 3akasike, Hanpumep
[ANA HU3KOYrNepoanCTbIX cTanei.
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4.1.3 BHewWwHUn BUS nonepeyHoro cevyeHns obpasya nocse TpaB/ieHUs

MpucyTcTBYE 06€3yrIepoXnBaHsa onpeaensaeTcsa No HaIMumnio KOHTpacTa MexXay NOBEPXHOCTHbIM C/0-
eM ¥ BHyTpeHHel yacTblo o6pa3ua nocne tpaeneHuns. NonepeyHblii o6paseL, MOXHO noaseprartb WAndosa-
HUIO U MakKpoTpaB/IeHU0 AN NOMNPOBAHUIO U MUKPOTPaBAEHU0. STOT METo[ AOMNYCTUMO NPUMEHATL A/1A
06pasLoB B COCTOSAHMM MOCNE NPOKaTKW, KOBKW, OTXWUra, HopMmanusauun nnm Tepmumyeckoin obpaboTkun. Obe-
3YIN1ePOXEHHbIi NOBEPXHOCTHbLIV C/I0, eCnn OH NPUCYTCTBYEeT, 0ObIYHO BbIrNAAMT 60s1ee CBeT/ibIM nocne
TpaBneHus. CoOTBETCTBYIOLLME pPeakTUBLI 418 MakKpoTpaBneHus npmusegeHsl B ASTM E 340.

4.2 MuKpocKkonuyeckue mMeTofbl

4.2.1 MwuKpocKkonuyeckne MeToAbl TPeOYT N3roToBAEHUS MUKPOLLANCOB B MONEPEYHOM CeYeHMU, No-
3BOJIAIOLMX AOCTATOYHO TOYHO onpefenuTb rNyobuHy U XapakTep NPUCYTCTBYHOLWEro 06esyrnepoxmnsaHus.
[ns oueHkn rnybuHbl 06e3yrnepoXvBaHnsa MoryT 6biTb NCNO/Ib30BaHbl HECKOIbKO MeTofoB. CTaTuctuyeckas
TOYHOCTb KaXXA0ro MeTofa M3MeHseTCa B 3aBUCUMOCTM OT YMcnia U3MepeHUii.

4.2.2 MuKpocKonuyeckme ncnbiTaHns 06bI4HO JaloT YA0BNETBOPUTE bHbIE pe3yfbTaTbl Npu onpegerne-
HWUM NPUrOAHOCTU MaTepuana AN1A HaMeYeHHOro NPYMEHEHUs, ero COOTBETCTBUSA TEXHUYECKUM YC/IOBUAM, a
Takxe npu nNpom3BoACTBEHHOM KOHTPO/e, pa3paboTke Uan nccnefoBaHum.

4.2.3 MuKpockonuyeckne MeToabl B HaMbO/IbLLEel CTeNeHN NoAX04AT 419 U3MEPEeHUst ry6buHbl 06e3yr-
NepoxuBaHus B 06pasLax B COCTOSSHUN NOC/e NPOKaTKu, KOBKW, OTXUra UM Hopmanusauun. 3T MeTofbl Mo-
ryT ObiTb Takke WCNOMb30BaHbl A8 TepMoobpaboTaHHbIX 06pasLoB, XOTA W C MeHblueli TOYHOCTbIO
onpegenieHns MakcumasnbHol ry6buHbl 06e3yrnepoxmBaHns.

MOXHO Takke oueHuBaTb 06pasLbl nocne cheponan3npyroLwero oTK1ra Uan Xono04HoM NnacTuyeckoi
Aedhopmanun, 0gHaKo B 3TUX CriyHYasix 06HapyXeHne CTPYKTYPHbIX M3MEHEHU, 06yCNoBNeHHbIX 06e3yrnepo-
XUBaHveMm, seBnsetca 6onee TPYAHbIM, YeM ANS CTPYKTYP, MOMY4YeHHbIX Nocfe ropsuei gedopmauun nm
MOJSTHOIO OTXMUra.

4.2.4 V3mepeHue rnyouHbl 06e3yrnepoxmnsaHns OCHOBAHO Ha OLlEHKe U3MEHEHUS MUKPOCTPYKTYpbI Y
NMOBEPXHOCTU BCNELCTBME U3MEHEHNSA COAepXanHus yrnepoga. Jlerue Bcero oUeHnTb ry6uHy nosiHoro o6esyr-
nepoxusaHus 6narogaps 4eTKOMY KOHTpacTy MexAy C/0eM 4McToro dgpeppurta, ecnvm OH NpUCYTCTBYET, U
CTPYKTYpOW BHYTpY o6pasua. Mny6uHy 30Hbl HaCTUYHOrO 06€e3yrNepoXMBaHna MOXHO Ny4lle BCEero OLEeHUTD,
ec/v aTa 30Ha COCToMT 13 cheppuTa 1 nepnunta. Ecnm obpaseu nogeeprancsa cheponansnpytoLemMy oTKury, To
NS OUeHKN obLieit rny6uHbl 06e3yrnepoXmBaHNa UCNOb3YeTCs N3MEHEHUE COAEPXaHNA KapOouioB B 30He
YacTUYHOro 06e3yr/iepoxnBaHus. B cnyyae TepmMoo6paboTaHHbIX 06pa3LoB ANs1 OLEHKU 06LLeld r1y6uHbI
06e3yrnepoxmBaHnsa NCNoNb3yeTca NPUCYTCTBUE HEMAPTEHCUTHBIX CTPYKTYP B 30HE YacTUYHOro 06e3yriepo-
XMBaHWA. Takne n3mepeHust 06bIYHO NPUBOAAT K 3aHMKEHHON OLeHKe 06Leli ry6GunHbI 06e3yr1epoXnBaHus.
[na HEKOTOPbIX BbICOKONErMPOBaHHbIX MHCTPYMEHTa bHbIX CTanei, NoABEePrHyThIX Cheponan3npyoemy oT-
Xury, rnybuHy o6e3yrnepoxmBaHnsa MOXHO OLeHWUTb Mo M3MEHeHVAM LBeTa obpasua nocne Tpasnexuns. Ans
ayCTEHUTHbIX CTaseid, coaepxallnx MapraHel, B COCTOSIHUM MoOcfe 3akasiku rny6uHa, COOTBETCTBYHOLLAs
onpefenieHHOMY cofepXaHutlo yrnepofa, MOXeT 6biTb onpejesieHa MO W3MEHEHUAM MUKPOCTPYKTYpbI
BC/eACTBUe 06e3yrnepoxnsanus. Npumepsl 06e3yrnepoxmsaHnsa gnsa cTaneli B COCTOAHMN NOC/e NpoKaTku,
TepMuyeckoii 06paboTkn 1 cheponan3npyoLWEero 0TKNra nokasaHbl COOTBETCTBEHHO HA pUCyHKax 4—9.

PucyHok 4 — lMpuMep MUKPOCTPYKTYPbl MO/IHOCTbIO

nNepaNTHOW NermpoBaHHOl cTanu B COCTOSIHUW nocrne

npokaTku, B KOTOPOIi He Ha6nAalTCs BUAUMbIE NpU-

3HaKu 06esyrnepoxuBaHns. TemHblii cnoit Ha nosep-

XHOCTW  ABMAETCA OKCUMAOM ene3a (MPOKaTHOW

okanuHoit) (200 u, TpaBneHne 2 %-HbIM CNUPTOBbLIM
pacTBOPOM a30THOW KUCNOTbI)



PucyHok 5 — MNpumep MUKPOCTPYKTYPbl C YACTUYHbIM

obesyrnepoxmeaHvemMm (y NOBEpPXHOCTU U BOHAN3K Hee

HabnogaeTca cheppuT) B NOSIHOCTLIO NEPANTHON Nneru-

poBaHHOIi cTann B COCTOSAHUM nocne npokatku (200 <

TpassieHne 2 %-HbIM CNUPTOBLIM PAcTBOPOM a30THOW
KMCNOTbI)

PucyHok 6 — Mpumep MUKPOCTPYKTYpPbl (MONHOCTLIO

MapTeHCUTHOI) TepmoobpaboTaHHOl flerMpoBaHHOl

cTanu, BKOTOPOi He HabnAalTCA BUAUMbIE MPU3HAKM

o6esyrnepoxunBanus (200 « TpaBnexHne 2 %-HbiM cnup-
TOBbIM PacTBOPOM a30THOW KMCNOTbI)

PucyHok 7 — lMpumep yacTnyHOro obesyrinepoxunsa-

HUSI Yy NOBEPXHOCTN o6pasua TepmMoobpaboTaHHON

NEerMpoBaHHON CTann C MapTEHCUTHOI CTPYKTYpoOli

(200 TpaBneHune 2 %-HbIM CNUPTOBLIM PACTBOPOM
A30THOW KMUCNOTbI)
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PucyHok 8 — lMpumep nosHoro o6esyrnepoxmsa-
HUA (30Ha yncToro pepputa 1— 2) ¥ HaCTUYHOrO
o6e3yrnepoxuBaHua (TemHas 30Ha 2— 3) B Tep-
M006paboTaHHOl NernpoBaHHOl cTann c map-
TEHCUTHO  cTpykTypoii.  O6was  rny6uHa
o06e3yrnepoxvBaHna paBHa CymMme r/y6UH 30H
NOMHOTO M YacTU4HOro  06esyrnepoxusa-
Hus (1—3) (200 x. TpaBneHne 2 %-HbIM CNNPTO-
BbIM PAcTBOPOM a30THOI KUCNOTbI)

PucyHok 9 — Mpumep YacTUUYHOro 06e3yrnepoxmsa-
HUSA B YrNepoAnCTOil MHCTPYMeHTanbHoOI cTanu, oTo-
XOKEHHO Ha rnobynapHblil nepauT. 30Ha YacTUYHOTO
06e3yrnepoxnBaHna CoAepXUT MeHblle kapouaos,
yem maTpuua, U MHOre Kapbuabl NPUCYTCTBYIOT B
BUAe nepauTa, a He cdheponganbHbix HacTuy,. (100 X,
TpasneHue 4 %-HbIM CNMPTOBLIM PACTBOPOM MUKPU-
HOBOI KNCNOTbI)

4.2.5 TMonvposaHue 06pas3LoB criefyeT OCYLLECTBIATL TakMM 06pa3om, YTOObI CKIHOUNTL 3aKpyrieHne
UX KPOMOK. Ecnn He NnpoBOAAT MOHTMPOBKY 06pas3L0OB U KX 3aluTy OT 3aKpyr/1eHUss KPOMOK, TO y40BNETBOPU-
Te/ibHble pe3ynbTaTbl MOXHO MOMYYUTb MPU UCMOJb30BAHUN CTAHKOB A1 aBTOMAaTUYeCKOro MnosiMpoBaHus.
CnepyeT NpMMEHATb TKaHW C KOPOTKMM BOPCOM; MONNpoBaHne abpasnBHbIMY MaTepuanamMm ¢ pasmepom a-
MasHbIX 4acTuL, MeHee 1 MKM 4acTo ABAETCA HEHY)XHbIM. ECnv yKa3aHHble CTaHKM OTCYTCTBYIOT, & Takke ecnu
o6pasubl MMEIT Masible pasmepbl U HeyA06HYI0 hopMy AN TakMxX CTaAHKOB, TO 06pasLbl crefyeT MOHTUPO-
BaTb B 32KUMHbIE NPUCNOCOBEHNSA NN B Pa3/INYHble MOHTUPOBOYHbIE M1acTMaccsl. Mpu ncnonb3oBaHUn He-
KOTOPbIX MOHTVMPOBOYHbIX MACTMAcC MOXHO He Mony4uTb TPebyemoro coxpaHeHWs KpoMok. [ns 06bl4HO
NPYMEHSAEMbIX NAacTMacc Hauyyllero COXpaHeHns KPOMOK AOCTUratoT MyTem 3anpeccoBkn 06pasLoB B Ma-
Tepuanbl Ha OCHOBE 3MOKCMAHOM CMOsbl. ONTYManbHOe CoXpaHeHe KPOMOK 06ecneynBatoT NOKPbITUS, HaHe-
CEHHble 3/1EKTPOSIUTUYECKUM UIN XUMUYECKUM MYTEM, KOTOPble PEKOMEHAYETCS UCMOb30BaTb B KPUTUYECKUX
cnyvasx. NMonuposaHue cneayeT OCYLWECTBIATh, UCMO/b3YA METO/bl, KOTOPbIE MNO3BOJIAIOT BbIABUTL UCTUHHYHO
MWKPOCTPYKTYPY NOBEPXHOCTHOIO C/10A B COOTBETCTBUN C ASTM E 3.

4.2.6 TpaBneHue cnegyeT NpPoBOAWUTb, UCMOMb3Ys CTaHgapTHble peaktusbl (ASTM E 407). Hanpumep
CMMPTOBbIE PACTBOPbLI a30THOM MM MUKPUHOBOI KNCNOTbI, BbIOPaHHbIE Ha OCHOBAHWUW OMbITa OLeHKN uccnegye-
Moro matepuasna. MoXHO Takke 1Cnonb3oBaThb CreumasibHbie PeakTuBbl, EC/IN 3TO AUKTYEeTCH BO3HMKLLEN CUTya-
umeii. B nofo6HbIX cnyyasx AOMKHO ObiTb AOCTUMHYTO COrNaLleHne mMexay U3rotToBuTenem v notpeburenem.
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4.2.7 B cnyyae 3akanieHHbIX ayCTEHUTHbIX MapraHL0BUCTbIX CTasiell B NOBEPXHOCTHOM C/I0€ C CoAepxa-

Hvem yrnepoga Hmke ~ 0.5 % 6yaeT npucyTCTBOBaTb ANCU/IOH-MapTEHCUT. 3Ta CTPYKTypa /lyylle BCEro BbisiB-
NAeTca nepBoHavYaslbHbIM TpaB/ieHWEM B 2 %-HOM CNMPTOBOM pPacTBOPE a30THOW KUC/OTbl B TeyeHne 5 ¢ u
nocnegywowmm TpaBneHnem B 20 %-HoM BOAHOM pacTBope nNupocynbuTta HaTpus B TeyeHne ~ 20 c. Mocne
n3MepeHns rnybrHbl 3TOro cnos obpasel, MOXHO NOABEPIHYTb CTapeHuto Npu Temnepartype okoso 560 'C B
TeyeHve 14 B LensAx BblAeNEHNA NepauTa no rpaHnlam 3epeH B cpefHell 30He, rae cofepxaHve yrnepoga
npesbiwaet -1,16 %. 3TOT NepanT BbIBNSETCA TpaBNeHMEM CNUPTOBbLIMU pacTBoOpamy a3o0THOWM WAn NUKpK-
HOBOW KMCNOTbI. 3TN yCNOBUA NpUBEAEHbl Ha pucyHkax 10 n 11.

PucyHok 10— Mpumep o6pasoBaHusi aNCUIOH-MapTeHcUTa a 06e3yriepoXeHHo

NOBEPXHOCTHOW 30He 3akKasieHHOV ayCTeHUTHO MapraHLo0BUCTOW cTanum, cogepxa-

wieli meHee 0.5 % yrnepopa (100 x, TpaBneHve 2 %-HbIM CNUPTOBLIM PACTBOPOM

a30THOI KMCNOTbl B TeyeHue 5 c. a 3ateM 20 %-HbIM BOAHbLIM PacTBOPOM NUPOCY/b-
chnTta HaTpus B TeyeHne 20 c)

PucyHok 11 — lpumep 3akaneHHOoW ayCTEHUTHOW MapraHuoBWUCTOI cTanu, nop-

BeprHyToii ctapeHuto npu 560 ‘C a TeueHnne 14 B UensAx BbiAeNeHns nepavTa no

rpaHMLam 3epeH B Tex yyacTkax, rae cogepxaHue yrnepoga sbiwe 1.16 % (Homu-

HanbHOe cofepxaHve yrnepoga B ctanu okono 1.3 %) (50 *. TpaBneHve 2 %-HbiM
CNMPTOBbLIM PacTBOPOM a30THOW KNCMOTbI)
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4.2.8 VN3mepeHue rny6uHbl 06e3yrnepoxmnsaHus

4.2.8.1 Tny6uHY 30H MOMIHOTO U YaCTUYHOrO 06e3yrnepoXxmBaHns unu o6yt rny6uHy ob6esyrnepoxu-
BaHNS MOXHO U3MepUTb pa3NNyHbIMU MeTogamMn B 3aBUCHMOCTU OT Tpebyemoi TOUHOCTU. I3MepeHnst MOXHO
BbINO/THATb, UCNOJIb3Ys1 OKY/ISIPHYI0 BCTaBKY CO LUKas10i (OKyNsip-MUKPOMETP), BUHTOBO MUKPOMETPUYECKMT
OKYISIp CO LUTPUXOM (HUTbIO) UK LKAy, MOMELLEHHYI0 Ha MPOEKLMOHHbIA 3KpaH 13 MaToBOro ctekna. N3ame-
PEeHNs MOXHO MPOBOAUTL Ha n3obpaxeHun nnm potorpadusax. VIamepeHns MoxHO Takke NpoBOAUTb, UCMOJTb-
3ys MeToAbl aHa/nM3a U3o6paxeHnin. TOYHOCTb U3MEPUTESIbLHOTO YCTPOCTBA A0/HKHA ObiThb OnpejeneHa c
NMOMOLLbI0 06bEKT-MUKpOMeTpa. MeToapbl KaMbpoBKM CBETOBOrO MuKpockona onvcaHbel B ASTM E 1951.

4.2.8.2 OnTuMasnbHOe yBesimyeHne, UcnosibayeMoe 4/151 UsSMepeHus, cnegyet BoblovpaTb B 3aBUCMMOCTU
0T HabnaaeMoii CTPYKTypbl. B HEKOTOPBIX Cyyasix NOME3HO NPOBECTM CKaHMpPOBaHWe o6pasya Npu HU3KOM
yBenMueHnn nepepg msmepeHvem. Vicnonb3oBaHHOE yBesIMYEHUE AO/MKHO OblTb AOCTATOYHO GOMbLIMM ANA
afeKBaTHOrO paspelleHns CTPYKTYpbl W AOCTWXKEHWs Tpebyemoli TOYHOCTW MW3MepeHus, a Takke Ans
UCKTIOYEHUS OLINBKN N3MEPEHUS.

4.2.8.3 lepepn n3MepeHvem HeobX04MMO MPOBECTM CKaHMpPOBaHWe BCeli NOBEPXHOCTW o6pasua npu
noaxogsuemM yBenvyeHnn (yBenmyeHusx), 4ytobbl yoeautbecs B TOM. 4TO o6pasel, NpuUroToB/ieH AO/DKHbIM 06-
pa3oM. OLEeHUTb OAHOPOAHOCTbL NPUCYTCTBYIOLLETO 06€3Yr/IepOXNBaAHNA U YCTAHOBUTb €10 XapakTep, T. €. iB-
NseTca N OHO 06LWMM WM TOMbKO YacTUYHbIM. Ecnm npucyTcTBYeT nonHoe o6e3yrnepoxuBaHne (YUCTbIl
cheppuT), TO CnegyeT OLEHNUTb ero paBHOMEPHOCTb.

4.2.8.4 Hanbonee npocTbiM METOAOM U3MEPEHUS, AOCTATOUHBIM BO MHOTUX C/yYasix, ABNsSeTcsA BbI6Op
0N U3MepeHns Tex MecT obpasLa, KOTopble XapakTepusyT cpegHne u Hauxyalme ycnoBumsa NoJsIHOro U Yac-
TWYHOro 06e3yrnepoxuBaHus. 1amepeHune rnybuHbl 3TUX COCTOSHUIA MPOBOAAT C UCMOMb30BaHWEM M3MepU-
TeNbHbIX YCTPOMNCTB, yKasaHHbix B 5.2.8.1. [lnA ceuyeHwWil, chopma KOTOPbIX COAEPXWUT YrN0Bble Y4acTku,
06e3yrnepoxvBaHue B TaKMX MecTax He U3MepstoT, ec/iv 3TO He yka3aHo B TpeboBaHusAx. B nocnegHem cny-
Yae pesynbTaTbl YKa3aHHbIX U3MEPEHUA MPUBOAAT B MPOTOKO/E UCMbITAHUIA OTAENbHO.

4.2.8.5 Tlpv KOHTPOE KaYecTBa UM NccNefoBaHNsX MOTyT NOTPEGOBATLCS U3MEPEHUSA CPefHEN rNy6u-
Hbl MOJTHOTO MM YaCTMYHOTO 06Ee3yrN1IePOXNBaHNA UK 06LLEl TNYyBVHBI 06€3yTrIepoXuBaHUs ¢ 601ee BbICOKOM
CTaTNCTUYECKOW TOYHOCTbIO. B Taknx criyyasx o6e3yrnepoxuBaHne MOXeT ObiTb OnpeaeneHo nyTem nposeje-
HUS paga n3MepeHuii No BCeMy KOHTYpPY ceveHus obpasiia B Mpon3BO/IbLHO BbiIGpaHHbIX MecTax. 15 nonyyeH-
HbIX pPe3ynbTaToB MOXHO BblYUCNUTbL CPeHME 3HAYEeHUs, cpefHekBapaTnyeckmne OTKNOHeHUs U 95 %-Hble
[OBepuTeNbHble NHTEPBasbl. Heobxoanmoe 4ncno usMepeHuii 3aBMcuT OT pa3mepa obpasua n Tpebyemoii
TOYHOCTHU.

4.2.8.6 TNpu uccnenosaHusx Ans onpeneneHus B 1io6om mecte obpasua rinybuHsbl, roe MAUKPOCTPYKTypa
CTaHOBUTCS OAHOPOAHON W XapakTepHOW A5A ero BHYTPEHHEW MUKPOCTPYKTYPbl, MOXET 6GbiTb MCMOMb30BaH
MeTo/ NHeHoro aHanunsa. MNMpoBoAsATCS NMHWK, NapasnnefibHble NOBEPXHOCTM 06pasLa, pacnosioXeHHble Ha
onpefeneHHoOM paccTosiHAM Apyr OT Apyra, U onpefensieTcs NPOoUeHTHas A0S KaXAOoW npucyTcTByloLLeid
CTPYKTYPHOW cOCTaBNSIOLEN.

4.2.87 Ecnv HabngaeTcs HeobblYHO rNy6oKoe floKabHOoe 06e3yriepoxmBaHne, Hanpuvep, CBA3aH-
HOEe C NPUCYTCTBMEM MNSIEHBI UY 3aKaTa, TO rNy6brHa 06e3yrepoXxnBaHus B 30He aTuX edekToB A0/HKHA ObITbh
U3MepeHa v ykaszaHa B NpOTOKO/Ie NCMbITAHUS OTAENBHO C 06 bSACHEHMEM NpUpoAbl Habngaemoro gedekTa.

4.2.8.8 [ina onpegenexus rnybuHbl 06e3yrnepoxnBaHns B BbICOKONErMPOBAHHbBIX NHCTPYMEHTa/IbHbIX
CTansAX, OTOXKEHHbIX Ha FMOBYNAPHbLINA LEMEHTUT, HanpUmep, B BbICTPOPEXYLLUX CTansAX, UCNOMb3YHT n3me-
HeHue uBeTa npu TpaBneHun. MNonvpoBaHHbIi 0b6pasel, NoaBepratoT TpasieHnto 4 %-HbIM pacTBOPOM a30THOM
KMCNOTbl B METUIOBOM CNMPTE B TeYeHne npuMepHo 60 ¢, 40 TeX NOp Noka NOBEPXHOCTHbIV C/I0 HE CTAHOBUT-
ca ronyboBaTo-3eneHoBatbiM. ObLwan rnybuHa obesyrnepoxunBaHusa namepsietca npu 100 x 4o Toro mecra,
rae uBeT U3MeHsieTcs ¢ ronyboBaTo-3e/1eHOBATOr0 Ha 3€/1eHOBATO-KOPUYHEBDINA.

4.3 MeTo N3MEPEHNS MUKPOTBEPLOCTM

4.3.1 MeToA U3MepeHNsi MUKPOTBEPAOCTU TpeByeT N3roTOB/IEHNSI MOMMPOBaHHBIX MUKPOLLNGOB B Mo-
MEPeYHOM CeYeHWUM U B HauBOJIbLLE cTeNeHN NOAXOANT ANt TEPMO06GPaboTaHHbIX 06pa3LoB C AOCTATOYHO
OZHOPOZHOW MUKPOCTPYKTYpOii. OH He pekomeHAyeTcs Anst 06pa3LoB, KOTOPbIE COAEPXAT fIBe CTPYKTYpHbIe
COCTaBNSIIOLLME CO 3HAUNTENIBHO OT/INYatoLLelica TBEPAOCTbIO.

4.3.2 OueHka 06Leli rny6rHbl 06e3yrnepoXnBaH1si OCHOBaHa Ha N3MEHEHUN MUKPOTBEPAOCTY B 3aBU-
CUMOCTM OT PacCTOsiHUS OT NoBepxHocTu. O6Lias rny6uHa 06e3yrepoxuBaHus COOTBETCTBYET [NyGuHe, Ha
KOTOpOIi TBEPAOCTL CTAHOBUTCS MOCTOSIHHOM 1 paBHa TBEPAOCTU BHYTPK 06pasLa. Mo cornalieHno Mexay us-
rOTOBUTEJIEM Y MOTPEGUTENIEM MOXET ONpeAensiTLCs r1y6rHa, COOTBETCTBYOLLAs onpeAeieHHOMY 3HaYeHuo
TBEPAOCTY U Ha3biBaeMas «3(pekTUBHas r1y6rHa 06e3yrnepoxunBaHus». ATOT METOA Syulle BCero noaxo-
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OWT ANs cTaneii ¢ cogepxanvem yrnepoga Hmxe - 0.55 %. Mpu 601ee BbICOKOM COAepXaHun yrnepoga Teep-
[OCTb He 6yAeT U3MeHATbCA, ecnn He 6yfeT NPOMCXOAUTb U3MEHEHUS COAePXaHUA OCTaTOUYHbIX Kapbuaos
WA OCTATOYHOrO aycTeHuTa.

4.3.3 TMpurotoBneHre o6pasLOB OCYLLECTBASETCHA TakMM Xe obpasam, kak onncaHo B 4.2.5. Cnepgyet
cobnogaTb Mepbl NPefOCTOPOXHOCTU, UCKOYaloLWme n3MeHeHne TBepA0CTU NpK U3roToBEHNM o6pasLa.

4.3.4 Tepep n3mepeHnem TBePAOCTN cneayeT NPoM3BECTU TpaB/ieHMe 1 NPOCMOTp 06pa3yoB A5 Bbl-
6opa TUNUYHLIX YY4aCTKOB WM CeundUYecKnx y4acTkoB, KOTopble npeAcTaBisioT UHTEPEC NPU UCTbITaHUK
MeTOOM M3MepeHus TBephocTu. Mpu BbINOHEHUW U3MEPeHUii TBEPAOCTU cnedyeT cobngarb NnpefocTo-
POXHOCTM B COOTBETCTBUM C Nogpasgesniom 7.12 ctaHgapTa [5].

4.3.5 Ha obpa3sel, HaHOCUTCA pag 0TNevyaTkoB MUKPOTBEPAOCTU Yepes onpefesieHHble NPOMEeXYTK/ OT
NMOBEPXHOCTMN K LEHTPY, Ucnonb3ya metoAbl KHyna nnn Bukkepca, 40 Tex nop. noka He 6ygeT fOCTUrHYyTa no-
CTOSIHHAs TBEPAOCTb B nNpegenax 0b6bIYHOr0 CTaTUCTMYECKOTO pa3bpoca 3HauYeHuin. ITM MeToAbl UCNbITaHWIA
npuBegeHbl B cTaHgapTe [5].

4.3.6 Metoa KHyna B 60nbluUeil cTeNeHn NOAXOAUT AN1A TakMX UCMbITAHWA, NOCKONbKY rpagueHT TBep-
[OCTV NPUBOANT K UCKaXKEHMNI0 hOpMbl 0TneyaTka Bukkepca no gnaroHanun neprneHAnKysipHOi NOBEPXHOCTU.
Mpy ncnonb3osaHun nHAEeHTopa KHyna ero A/IMHHasA ocb A0/IXHA ObITb NapanienbHa NoOBEPXHOCTH o6pasuia.
OTnevatkv KHyna MoryT 6biTb pacnonoxeHbl 62mxe Apyr K A4pyry, Yem oTneyaTku Brukkepca, He Bbi3biBas ona-
CeHWIA. CBA3aHHbIX C U3MEHEHNEM 3HaYeHns TBEPAOCTU B pe3y/ibTaTe BO3AelcTBMA nons gechopmauum ot co-
ceflHero otnevarka, BC/ieiCTBUE MeHbLUEro Nons gecdopmauuy Bokpyr oTneyaTtka KHyna.

4.3.7 Harpyska npu nsmMepeHun TBEPAOCTW JO/HKHA OblTb MakCMManbHO BO3MOXHON, YTOObI CBECTM K
MWUHUMYMY HETOYHOCTb M3MEPEHUS ANaroHanun v UCKIYNTbL NPoBeMbl, CBA3aHHbIE C UCMO/Ib30BaHNEM HU3-
Ko Harpysku. CnegyeT no BO3MOXHOCTY n3beratb NCNO/b30BaHUSA Harpy3oK Humxe 25 T.

4.3.8 PaccTosiHne mexay oTneyarkamu f0/1XHO He MeHee YyeM B 2.5 pasa npesbllartb A/INHY AuaroHanu
B HanpasfieHnn, NeprneHAKyISpHOM NOBEPXHOCTW, T. €. B NOMNEpPeyHoOM HanpasneHun. Ecnm Heo6xoaumsl
NPOMEXYTOUHbIE W3MEPEHWSA, TO WX MOXHO MPOU3BOAMTL HAa PACMOIOKEHHOV BOGAM3M napasenbHol
nonepeyHow MHUN.

4.3.9 Yto6bl onpegenutb obuyto rnybrHy 06e3yrnepoxmnBaHns unn acpdekTnBHyo raybuHy, Heobxo-
AVMMO BbINOIHUTb NOJHBINA LUK U3MEPEeHWi No NonepeyHoli IMHUM OT NOBEPXHOCTU A0 BHYTPEHHEl YyacTu 06-
pasua. B uenax MyuHuMmnsauuy TpyLoeMKOCTU UCTbITaHUA MOXHO UCMO/Ib30BaTh YaCTUYHbIE U3MEPEHNS MO
nonepeyHo IMHNN Ha OCHOBaHWUN HabNh4aeMoin MUKPOCTPYKTYPbI.

4.3.10 WN3mepeHust TO/IbKO MO OAHOI NonepeyHoli TMHUKM NO3BONAKT ONPEAENNTL 06LLYH0 MAn addhek-
TUBHYIO FNy6UHY 06e3yrnepoxmuBaHns ToNbKO B OAHOM MecTe. [1Ns [OCTMXEHUSA GoNnblueil cTaTUCTUYecKo
TOYHOCTU B ONpefenieHnn 3TUX 3Ha4YE€HNN MOXHO BbINO/THUTb HECKOJIbKO YaCTUYHbIX U3MEPEeHWil No nonepey-
HbIM JIMHWAM B MecTax, BblOpaHHbIX Ha OCHOBaHUW HabnOAaeMOl MUKPOCTPYKTYPbI, a 3aTeM BblYUCIUTL
cpefiHee 3HayeHue.

4.4 MeToAbl XMMUYECKOT0 aHannsa

4.4.1 TpuMeHeHue MeTOL0B XMMUYECKOro aHanm3a orpaHuyeHo o6pasuamu, MMeLWMn NPoCTyo 04-
HOPOZAHYI0 hOPMY, 1 OCHOBAHO Ha aHa/IM3e TOKapHOI CTPYXKW, CHATON Ha pasnnyHoni rnybuHe yepes onpege-
NeHHble UHTepBasibl, AN CTPYXKKU, NONYyYEHHOI nocne dpesepoBaHns Yepes onpesesieHHble NHTepBasbl.

4.4.2 MeTofbl XMMUYECKOr0 aHanm3a obecrneynBaloT HEMOCPeACTBEHHOE U3MEpPeHVe KOHLEeHTpaummn
yrnepoga Kak oyHKuuu rinybuHbl. 3T MeToAbl NPUMEHUMBI 418 CTasn N11060ro coctasa M MUKPOCTPYKTYPbI, HO
MMEIT OrpaHnyeHns, CBa3aHHble ¢ hopMoit obpasua. AT MeToAbl 06bIYHO UCMO/B3YOT TO/IbKO B UCC/efoBa-
TenNbCKnX Lenax. ismepeHus, npoBefeHHble 3TMWU METOAaMM1, 06bIYHO MOKa3biBalOT 60/lee BbICOKME 3HAYe-
HVA 06LLel rNy6uHbl 06e3yrepoXnBaHuns, Yem Apyrne MeTofbl.

4.4.3 MeTopg CxXuUraHus

4431 Mpn ncnonb3oBaHUM 3TOr0 MeToda obpasel, noaBeprawT 06TouUke UK hpe3epoBaHuio Yepes
onpegesieHHble UHTepBasibl A0 3afaHHbIX 3HA4YeHW yOuHbI 1 NPOBOAAT aHaIn3 CTPYXKW Ha cofepxaHue
yrnepoga, ncnosb3ys ctaHfapTHble aHaMTuyeckne Metopl. MprMeHeHne meTofa orpaHuymMBaeTcs NpocTbl-
MM hopMamy cedeHns obpasua, Hanpumep KpyribiM UAW NAOCKMM npokatom. O6pasLbl C BbICOKO TBEpA0C-
Tbi0 cnepyeT noAaBepraTb BbICOKOMY OTMYCKy (HO He omxury) mpu 600 °C—650 °C. koTopblii no3Bonset
1Cnosb3oBaTb 06paboTKy pesaHnem.

4.4.4 Kpyrnble npyTkv nepes 06TOYKON f0MKHbI ObITh akKkypaTHO OTLLEHTPMPOBaHbl. PekomMeHayeTcs cy-
xas 06paboTka pesaHnem. Mepeg 06paboTKo cnegyeT yAaInTb C MOBEPXHOCTU OKanuHy. MNpu hpesepoBaHun
naocknx obpasuos cnefdyet nberatb 06paboTkM yrnos. Macca CTPYXKv Ao/kHa ObITb 4OCTATOUYHON 415 Bbl-
NOJIHEHNSA TOYHOTO aHasIM3a 1 NMOBTOPHOIO KOHTPOSIA, EC/IN OH OKaXeTcs He06XOAVMBIM.
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4.4.5 O6wasn rnybrnHa obe3yrnepoxuBaHus onpegensercs kak rnybuHa, Ha KOTOpOI gocTuraeTcs co-
[epxXaHue yrnepoga, paBHoe ero CogepxaHuto BHyTpy obpasua B npegenax TO4HOCTU MeToda aHanusa. bo-
nee nogpobHoe onncaHue 3Toro metoga aHanusa npueegeHo B ASTM E 350.

4.4.6 MeTon aTOMHO-3MWUCCUOHHOIO CNEKTPOMETPUYECKOro aHanmsa

4.4.7 Tpwn ncnonb30BaHMKM 3TOro MeTofa obpasel, LWANMYHT A0 U3BECTHOW rNy6uHbI U ero NOBepXHOCTb
noAseprarT aTOMHO-3MUCCMOHHOMY CMEKTPOMETPUYECKOMY aHa/in3y Ha yrnepog, UCnosb3ys 3MUCCUOHHBIN
BaKyyMHbI1 cnekTpomeTp. MpuMeHeHne 3TOro MeToAa OrpaHnyYMBaeTCs MAOCKMMU NOBEPXHOCTAMM.

4.4.8 Tepepn nepBoHavasibHbIM LWAUGOBaAHWEM CrefyeT yaanuTb NOBEPXHOCTHYO okanunHy. Obpasel,
WANGYIOT Yepes onpegenieHHble HTepBasbl A0 AOCTUXEHUA 3afaHHbIX 3HAYEHWUIA Ty6VHbI. I3mepeHuns ray-
6UHbI Nocne KaxAoro wnndosaHs NPOBOASAT C NOMOLLbI0 MUKpOMETpa.

4.4.9 Tlocne Kaxaoro LWandoBaHna NOBEPXHOCTb NOABEPraloT aTOMHO-3MUCCUOHHOMY CMEKTPOMETPU-
YyeckoMy aHanusy v onpegenstoT cogepxanue yrnepoga. Mocnegyrownii aTOMHO-3MUCCUOHHBIW CNeKTpomeT-
puvYecknii aHanu3 He criefyeT NPOBOAMUTb B TeX Xe MecTax, YTo W Mpeablayliuii, n npu aHanuse cnegyet
nsberatb YrnoBbIX y4acTkoB. MeToguka aHanu3a npusegeHa s ASTM E 415.

4.4.10 O6was rnybuHa 06e3yrnepoxvBaHna COOTBETCTBYET Takoli rny6uHe, Ha KOTOPOW cofepxaHue
yrnepojga CTaHOBUTCA NOCTOSIHHbIM W PaBHbIM €r0 COePXaHunio BHyTpu obpasua B npefenax TOYHOCTU MeTo-
fa aHanusa.

5 MNpoToKON ncnblTaHUA

5.1 TpoTOKON MCNbITAHUA AO/MKEH BKNOYATb B Ce65 cnefyoLwyo nHopmaumio:

5.1.1 Howmep o6pasua, niasku, napTnm u T. 4.

5.1.2 KonuuyecTtBo 06pa3uoB 1 MECTO UX BbIPE3KN.

5.1.3 MeTog, UCnosib30BaHHbIl 4151 U3MEePeHUs 06e3yr/1epPOXMBaHUS, U COOTBETCTBYHOLLNE YCIOBUS UC-
NblITaHUA. HanpUMep yBennyeHne, peakTus A8 TpasBneHus, TUN UHAEHTOPa U BENIMUYNHY Harpy3Ku.

5.1.4 [InA MUKPOCKONUYECKNX MeTOL0B CcrnedyeT ykasaTb [y6uHy NoTHOro 06e3yrnepoXxnBanHuns unm ob-
Lyt rNyOGUHY 06e3yriepoxnBaHusl, uan oba aTv napameTpa A1 CPeaHUX N Hauxyawnx ycnosuin. Cnegyet
ykasatb rnybuHy o6e3yrnepoxunsaHuns, Habni[4aeMoro B 30He NPUCYTCTBYIOLLEro AedekTa, U XxapakTep 3Toro
fedpekta. Ecnn notpebutento TpebyeTcs uHopMauus OTHOCMTENbHO 06e3yrnepoXxvnBaHus B YrN0BbIX
yyacTkax, To 3TO JO/IKHO 6blTb OTMEYEHO.

5.1.5 Ecnu 6bIn Ucnosib3oBaH MeToA U3MEPEHUs MUKPOTBEPAOCTU, TO CrefyeT NPUBECTU OOLLYH0 Uan
3(pheKTUBHYIO (C yKazaHuem KpuTepusi no TBepAoCcTn) rMyouHy o6e3yrnepoxmBaHns.

5.1.6 Ecnu 6bin Ncnonb3oBaH MeToA XMMWUYECKOro aHanunsa, To cnegyeT ykasartb 06Lwyto ry6uHy obe-
3yrnepoXnBaHns 1 UCNOJIb30BAHHbBIN MeToA,

5.1.7 Ecnu ncnonb3ylTca MeTofbl IMHENHOro aHannsa, n3MepeHus MUKPOTBEPAOCTM UM XMMUYECKO-
ro aHanunsa, To Ha OCHOBaHWUW COrNalleHns Mexay U3rotoeuTenem nnotTpebutenem B KauecTBe XenaTesbHoi
Uy Heo6XxoAMMOoN NHopMaLU MOXET 6bITb NpUBEAEHA 3aBUCMMOCTb MOTYYEHHbIX AaHHbIX OT FNy6VHbI.

5.1.8 Bce oTHOCALWMECS K UCNbITAHUAM COrNaleHns Mexay M3roToButenem u notpedutenem AoKHbI
6bITb JOKYMEHTUPOBAHbI.

6 TOYHOCTb M NOTPELWHOCTb

6.1 OT6OpPOYHbIE UCNbITaHUA

6.1.1 OTG6OpOYHbIE UCMbITAHMSA NO3BOMAIOT ONPeAeNnTb, COOTBETCTBYET NN NPOAYKLMSA TpeboBaHMAM
(«MPOXOANT» AN «HE NPOXOAMUT»), N UCMO/b3YHTCSA B LLeNsIX 3KOHOMUN BpEMEHU. B ycnoBusix oueHb TwaTenb-
HOro KOHTPONA AN AOCTATOYHO TOYHOW OLeHKM 06LLel ry6uHbl 06e3yrnepoXxrnBaHns MOXHO UCMNO/Ib30BaThb
MeTO[ U3MepeHuss MakpoTBEPAOCTH Ha MOBEPXHOCTU. MeTo MakpoTpaB/ieHUsl Heslb3s UCMO/b30BaTh A4/18 No-
Ny4YeHUss HafeXHol OLEeHKN ry6rHbl 06e3yriepoxnBaHmns.

6.2 Mukpockonuyeckne MeTofbl

6.2.1 Wcnonb3oBaHne MeToga NPOCTOr0 CKAHUPOBAHMSA B LEENSIX BbISIB/IEHWS YYaCTKOB, KOTOPbIE KaXyT-
CA TUMUYHBIMU UIN HAUXYALUMUN, MOXET NPUBOAMUTL K HEKOTOPOI oLInbKe. HeyaoBNeTBOPUTENILHOE NPUTOTOB-
neHve o6pasua, Hanpumep NJI0X0e COXpPaHeHUEe KPOMKM, MOXET YMEHbLUUTb TOYHOCTb U3MEpPEHUiA. [1y6BuHy
NOIHOro 06e3yrnepoXxmBaHns 06bIYHO MOXHO OLEHWUTbL 6oslee TOYHO, YeM rybrHYy YacTUYHOro o6esyrnepo-
XUBaHWA Uan obLyto rnybrHy 06e3yrnepoxmBaHns.
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6.2.2 B cnyyae MUKPOCKOMUYECKUX U3MEPEHWUiA, OCHOBaHHBIX Ha OnNpeaeneHnn cpefHero 3HauyeHus ans
paga n3MepeHuii, NPoBeAeHHbIX Ha NPOW3BOJIbHO BbIGPaHHbIX yHacTkax, TOYHOCTb ¥ BOCMPOW3BOAUMOCTb BO3-
pacTarT Cc yBenMyeHneM uncna usmepenuii. Mpu 20 nnm 6onee n3mepeHnsx rnybuHy o6esyriepoXxnBaHnsa MOX-
HO onpefenuTb C TOYHOCTbO A0 0,025 MM U OTHOCUTENbHOM TOYHOCTLI OT 10 % A0 20 %. OUEHKM T1yOuHbI
MOJTHOTO 06e3yrnepoXxnBaHus (T. e. ry6uHbl YNCTOro heppuTa) ABNAIOTCA 60/1ee TOUHbIMU U 6olee BOCNPOM3-
BOAVMMbIMU, YEM OLLEHKM F/TyGMHbI YACTUYHOTO 06E3YTNepoXNBaHNa NN 06Lel rNy6UHbI 06e3yrnepoXnBaHus.

6.2.3 Mpu Mo6bIX U3MEPEHUAX MOTYT BbITb NOJTyYeHbl HECKOJILKO OT/InYatoLWwmecs 3HadeHuns ans obpas-
LIOB. 0TOOpaHHbIX U3 pa3INyHbIX yYacTKOB U3AeNns, Aaxe ecnv 3TV y4acTKu pacnonoxeHbl paaoM Apyr ¢ Apy-
rom.

6.2.4 To4YHOCTb OLEHOK 0bLLel nnu apthekTUBHOW rNYy6UNHbLI 06€3yrnepoxnBaHnsa B fJaHHOM MecTe Me-
TOAOM M3MEPEHNS MUKPOTBEPAOCTN 06bIYHO HaxoauTcs B npegenax 0.025 mm. OgHako B CBA3M C TEM. YTO U3-
MepeHUss NPOBOASTCSH Ha OLHOM WM HEMHOIMX ydyacTkaX, pe3y/nbTaTbl 3TUX U3MEPEeHWin MOryT okasaTbCs
HeTUNUYHbIMKN ANA BCero obpasua.

6.2.5 Tpu MCNONb30BaHNN XUMUYECKOTO aHann3a CTPYXKW, MoSy4eHHOR Npu NpepbIBUCTOR 06TOUKe nnn
hpesepoBaHnm, pesynbTaTbl ABASAIOTCA NpefcTaBuTeNbHbIMY A5 BCero obpasya, Tak Kak CTpyXxka CHATa co
3HaUMTeNbHOW NNoLWaay NOBEPXHOCTU. TOYHOCTb YMEHbLUAETCH, €CNMN CI0N TOKAPHOW CTPYXKWN HE BblN KOH-
LleHTPMYECKUMMN OTHOCUTE/NbHO AnameTpa nNpyTka, Uam ecniv cnoun pesepHoi CTPYXKU He Oblav napannienb-
Hbl MOBEPXHOCTY.

6.2.6 TMpu MCNONb30BaHMM NPEPLIBUCTOr0 CNEKTPOMETPUYECKOTO aHanns3a Kaxaplili pas onpegensercs
cogepxaHue yrnepofa Ha yyacTke ArameTpom Okos10 5 MM 1 riy6buHoii okono 1 mm. 310 obecneunsaeT gocTa-
TOYHYI0 TOYHOCTb, HO HE CTOJIb BbICOKYH, KaK Npu MCMOMb30BaHUM MeToAa NPepbiBUCTON OBTOYKM wUau
hpe3epoBaHus.
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Mpunoxexnne JA
(cnpaBouHoe)

ConocTaBfieHne CTPYKTYpbl HACTOSILWLEr0 CTaHAapPTa CO CTPYKTYPOi
NPUMEHEHHOT0 B HEM pernoHanbHOro crtaHgapra

Ta6nuya [JA1
CTpyKTypa HacTOSILLEro cTaHaapTa

1 O6nactb NpUMEHeHNs

2 TepMuHbl 1 onpegeneHns

3 OT60p ¥ NoAroToBKa 06pasLoB

4 MeTopgmka
5 MpoTokon ucnbiTaHus
6 TOYHOCTb W NOrpeLHocTb

MpunoxeHne A ConocTaBneHne CTPYKTypbl HACTOALLEro
cTaHgapTa CO CTPYKTYpOil MPUMEHEHHOro B HEM peruo-
HaNbHOrO cTaHgapTa

Bubnunorpadus
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CTpyKTypa per1oHasibHoro craHgapTa
O6nacTb NpUMeHeHus
KpaTkuii 0630p meTonoB
TepMuHonorus

3HaueHve 1 ncnosnb3oBaHne
OT60p 06pasLoB

MeToavka
MpoTokon ucnbiTaHna

TOYHOCTb U MOrPELLUHOCTbL

HOpMaTI/IBHbIe CCblJIKM
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Bubnunorpadus

m ACTM E 340—01 MeToabl MakpoTpaBiieHnus MeTasfloB 1 Cn/iaBoB
(ASTM E 340—01) Test Method for Macroetching Metals and Alloys
(2) ACTM E 3—01 MeToavka npuroToBNeHnss Mmetannorpacuyuckmx o6pasLos
(ASTM E 3—01) Guide for Preparation of MetaSographic Specimens
ACTM E 407—01 MeToAbl MUKPOTPAB/IEHNA METasI/I0B 1 CN1aBoB
(ASTM E 407—01) Practice for Microetching Metals and Alloys
) ACTM E 1951—01 PykoBOACTBO NO KanMbpoBKe OKYNSPHbIX CETOK U yBEIMYEHN CBETOBOIO MUKpockona
(ASTM E 1951—01)Gulde for Calibrating Reticals and Light Microscope Magnificatons
(5) ACTM E 384—01  MeTojA M3MEpeHNsi MUKPOTBEPAOCTU MaTepnasnos
(ASTM E 384—01) Test Method for Microlndentation Hardness of Materials
(6) ACTM E 350—05 MeToAbl XMMNYECKOTo aHann3a yriepofucToi CTanu, HU3KOMIErMPOBAHHOW CTanu, KPeMHUCTON
3/1eKTPOTEXHUYECKOI CTanu, MTOro Xeesa n KOBAHOro xesnesa
(ASTM E 350—05) Test Methods for Chemical Analysis of Carbon Steel. Low-Altoy Steel. Ingot Iron, and Wrought Iron
(7} ACTME 415-06  MeToAbl aTOMHO-3MWCCUOHHOTO BaKyyMHOIO CMEeKTPOMETPUYECKOr0 aHanumsa YrnepoancToin u
HU3KONErMpoBaHHOI cTanu
(ASTM E 415—06) Test Method for Optical emission Vacuum Spectrometric Analysis of and Low-Alloy Steel
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