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Mpeaucnosue

Lenn n npuHumnbl ctaHgaptusauuu B Poceuitckon ®epepalumn yctaHoBneHsl degepanbHbiM 3aKOHOM
oT 27 nekabpsa 2002 r. Ne 184-03 «O TeXHU4ECKOM PEryMpoBaHnny», a npaBumna npUMeHeHUs HaLuoHanbHbIX
ctanaaptoB Poccuitckoin ®epepaunm — FOCT P 1.0—2004 «CtaHgapTusauma B Poccuiickoii ®eaepaunn.
OCHOBHbIE NOMNOXKEHNSA»

CBefeHus o cTaHgapTe

1 MOArOTOBINEH N BHECEH TexHunyeckum koMuTeToM no ctaHgaptusaumn TK 145 «MeToabl KoH-
TpONs MeTannonpoaykuum» Ha ocHoBe COBCTBEHHOTO ayTEHTUYHOTO NepeBoda Ha PYCCKUIA S3bIK perMoHanb-
HOro cTaHgapTa, yKasaHHOro B MyHKTe 3

2 YTBEPX[OEH W BBEAEH B OEWCTBWE lMpukazom deaepanbHoro areHTCTsa no TEeXHNYEeCcKoMy
perynMpoBaHuio U metponorim ot 29 Hos6ps 2011 r. Ne 651-cT

3 Hactosawmn ctaHgapT sBnseTca MoanduLpoBaHHbIM MO OTHOLLEHWUIO K PerMoHanbHoOMY cTaHaapTy
ASTM E 1077 «CTaHgapTHble MeToabl UCMbITaHWA A1 OLeHKU rNyOuHbl 06esyrnepoxmnsaHns ctanbHbIX 06-
pasuoB» (ASTM E 1077 «Standard Test Methods for Estimating the Depth of Decarbuirization of Steel
Specimens») NyTeM U3MEHEHNSI ero CTPYKTYPbl ANS NPUBEAEHNSI B COOTBETCTBME C NpaBuiamMu, YCTaHOBNEH-
HbiMu B FOCT 1.5—2001 (noapasaenst 4.2 n 4.3).

HaumeHoBaHMe HacTosLero cTaHgapTa USMEHeHO OTHOCUTENbHO HaMMEeHOBaHWS YKa3aHHOro perno-
HanbHoro ctaHgapta Ans npuseaeHus B cootseTcTame ¢ FOCT P 1.5.

CpaBHeHUe CTPYKTYpbl HACTOALLEro cTaHdapTa co CTPYKTYPOMN YKasaHHOro permoHansHOro craHgapra
npueseaeHo B npunoxeHun JA

4 BBEJEH BINEPBbIE

Unebopmayusi 06 usmeHeHuUsIX K HacmosileMy cmaHOapmy rybnukyemcs 8 €xe200HOM UHGhOPMayUOH-
HOM yKaszamene «HauyuoHanbHble crmaH0apmbl», @ meKem U3MEHeHUU U rornpaeoK — 8 €XeMeCsIYHOM UH-
popmayuoHHoM ykasamere «HayuoHanbHble cmaHdapmbi». B criydae nepecmompa (3aMeHbl) Uiy OmmeHb!
Hacmosauwezo cmaHdapma coomeemcemasyiouwjee yeedomrieHue bydem onybruKkogaHoO 8 exeMeCsHHOM UH-
opmayuoHHoM ykazamerne «HayuoHanbHbie cmandapmely. Coomeememsyrowas UHhopmayus, ysedomiie-
HUe U meKcmbl pasMewjaromesi makxe 8 UHOpMayUoHHOU cucmeMe obuwezo oNbL308aHUSI — Ha
ocbuyuansHoM calime ®edepanbHO20 azeHMCMea Mo MEXHUYECKOMY pezysiuposaHuo u Memposiosuu 6
cemu lhmepHem

© CrangaptuHdopm, 2014

HacToswwuii ctaHgapT He MOXeT BbiTb MOMHOCTLI0 UMK YACTUYHO BOCMPOU3BEAEH, TUPaXpoBaH 1 pac-
MpocTpaHeH B kadecTBe ocuLmMansHOro nsdaHns 6es paspelueHns deneparnsHoro areHTCTBa Mo TeXHUYecKo-
MY perynmpoBaHuio U MeTposiorimn
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HAUMWOHANbHBLIA CTAHOAPT POCCUUCKOWU ®EOEPALUHU

CTAJlb

CraHaapTHble MeToAbl UCTILITAHUIA
AnA OUueHKn I'J1y6VIHbI 06e3yrnep0)KeHHoro cnos

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

Darta BBegeHna — 2013—01—01

1 O6nacTb NpUMeHeHusA

Hacrosilwunin ctaHagapT ycTaHaBnMBaeT MeToAbl OLEHKU cpeaHen U MakcumarnbsHow rnybuHbl 0besyrne-
POXMBaAHUA B 3aKaneHHbIX U He3akaneHHbIX cTanbHbIX M3genusax. MpueeaeHHble MeToAbl UCTIbITAHWA coaep-
XaT MeToOUKM oueHKM rnybuHbl 06e3yrnepoXmnBaHvs cTanei He3aBUCUMO OT UX XMMUYECKOro cocTaea,
MUKPOCTPYKTYPbI MaTpuULbl U popMbl NonepeyHoro ceveHus. MNpuseaeHsl cneayowme OCHOBHbIE METOAUKM:

a) oTbopoYHble MeTOoabl;

b) Mukpockonunyeckne metToasbl;

C) MeTofbl N3MepeHUs1 MUKPOTBEPAOCTY;

d) MeToabl XMMUYECKOro aHanmaa.

YkazaHHble MeToAbl peaHasHaveHbl Anst obHapy)KeHUs USMEHEHUIA B MUKPOCTPYKTYpe, TBepA0CTU Unin
cofepaHuu yrnepoga y noBepxHOCTU cTanbHbiX 06pasLoB BerieacTsue obesyrnepoxnsaHusi, obycnosnex-
HOrO HarpeBoM MpU NOBBILWIEHHBIX TemnepaTypax BO BpeMsl ropsyen aedopMaumn unm TepMUYeckomn
06paboTKu.

my6uHa obe3yrnepoxuBaHns onpedenseTca kak rmybuHa, Ha KoTopoli HabntogarTcst 0 AHOPOAHAS MUK-
POCTPYKTYpa, TBEPAOCTb UMW coaepXaHue yrrnepoaa, TUNuYHele AN BHyTpeHHen YacTn obpasua.

B cnyyasix pasHornacui B Ka4ecTBe apbutpakHoro metoga crieayet Ucnornb3osaTtb bonee TouHbIe Me-
TOAbl KONMYECTBEHHOrO UMK NHeHoro aHanusa (4.2.8.5 n 4.2.8.6). Metogbl XMMu4eckoro aHanuaa obbluHO
nokasbiBaloT 6onee 3HaUUTENbHYIO rMyBuHY 06e3yrnepoXunBaHns, Yem mMmeTtannorpadgpuyeckme MeToabl, HO NX
NPUMEHeHNEe orpaHMyeHo onpeaeneHHbIMA MPOCTEIMU hopMaMm NOMepPeYHOro ceveHnst obpasLa n HanMumem
Heobxogumoro obopyaoBaHusa. 3T MeToabl NpeAHasHadeHbl B OCHOBHOM ANs UCCreaoBaTenbekux paborT.
MeToa namepeHus MUKPOTBEPAOCTU NpuUrodeH Ansi TOMHBIX U3MEPEHWA B criydae 3akarieHHbIX cTanen c
OTHOCUTENbHO OAHOPOAHON MUKPOCTPYKTYPON.

PesynbTathl, NONyyYeHHbIe MO NpMBeAEHHbIM MeTOAAM UCMbITaHUA, MOTYT BbITb MCMONL30BaHbI AMNS KOH-
Tpons KayecTBa Matepuarna, MocTaBsieMoro B COOTBETCTBAM C COrnalleHeM mexay notpebutenemM 1 nsro-
TOBUTENEM, ONS1 YCTaHOBMEHWs MpUMyckoB Ha o06paboTKy pesaHueM, a Takke Afst OUeHKW BrAUSHUSA
TEeXHOMorM Npon3BoOACTBa Ha 00e3yrnepoXusaHume.

2 TepMUHbI U onpegeneHns

2.1 cpepHaa rny6uHa o6e3yrnepoxuBaHus (average depth of decarburization): CpeagHee 3HauveHne
13 NATU Unu BGonee UaMepeHuin obLuen rnybuHbl 06e3yrnepoXxmBaHms.

2.2 cpepHana rny6uHa 3oHbI Yuctoro cdepputa (average free-ferrite depth): CpegHee 3HaveHue 13
NATM Unu 6onee n3MepeHnid rybuHbl MONHOrO 00e3yrnepoXnBaHus.

U3paHve odmumanbHoe



FOCT P 54566—2011

2.3 nonHoe oGe3yrnepoxuBaHue (complete decarburization): YmeHblleHne cogepxaHus yrnepoaa
Ha NMoBepXHOCTW cTanbHoro obpasla 4o 3HauYeHWs HKe npeaena pacTBOPMMOCTY yrnepoaa B deppuTe, B pe-
3ynbTaTe Yero CTpyKTypa CoCTOUT TOMbKO U3 cheppuTa.

2.4 rny6uHa 30HbI Ynctoro deppura (free-ferrite depth): PacctosHue no nMHWM nepneHauKynsapHoi
noBepxHOCTU obpasLia OT NOBEPXHOCTM A0 TAKOro y4dacTka, CTPYKTypa KOTOPOro He ABMSeTCs NOSHOCTLI0 hep-
PUTHOW, T.€. COAEPXUT Apyrne npoayKTel pasoBbIX NpespaLLeHUi.

MpumeyvyaHune 1— TepMUH «UUCTLIN EeppUT» MCMONBb3yeTCs Takke ANnst 0603Ha4eHUsI FNOBYNSIPHLIX M30MU-
POBaHHbIX 3epeH JO3BTEKTOMAHOIO heppuTa B MUKPOCTPYKTYpe CpeaHeyrnepoancTbiX JOSBTEKTOUAHbBIX CTanen.

2.5 makcumanbHas rny6uHa o6esyrnepoxuBanua (maximum depth of decarburization): Haubonb-
Lee U3MepeHHoe 3HaveHune obLuein rinybuHbl 06esyrnepoxmsaHus.

2.6 yacTu4yHoe obesyrnepoxuBaHue (partial decarburization): YMeHbLUeHWe cogepxaHus yriepoaay
MOBEPXHOCTU cTanbHoro obpaslia Ao 3HaYeHWUs, KOTOPOe HWKE, YeM cofdep)aHue yrrnepoaa BO BHYTPEHHeN
30He, He nojageprasLUlencs 0be3yrnepoXuBaHnio, Ho BhILLE Npedena pacTBOPUMOCTY yriepoda B deppute
npu KOMHATHOIN TeMmepaType.

2.7 obwasa rnybuHa o6esyrnepoxuBaHus (total depth of decarburization): PaccTtosiHue no nuHuu,
nepneHanKynsapHoi nosepxHocTu obpasLa, OT MOBEPXHOCTU A0 Takoro ydactka BHyTpu obpasLa, B KOTOPOM
cofepxaHue yrnepoaa CTaHoOBUTCS paBHbIM €ro cogepXkaHuto B cTanu, T. €. cymMa riyBuH NomnHoro uvYactuy-
Horo 0be3yrnepoXnBaHus.

3 O160p M NnogroToBKa o6pasLoB

3.1 O6pasupl crieayeT oT6MpaTh U3 TeX MeCT, KoTopble ABMAIOTCA NpeacTaBUTeNbHLIMUA AN AaHHOTO
nsgenus. Mecta ot6opa 1 yncno o6pasLoB 3aBUCAT OT XapakTepa UCNLITYEMOro MaTepuarna U ycraHasnmsa-
lOTCSA MO COornaLleHnio Mexay U3roToBuTesnem u notTpebuTteneM NPoayKLMK.

3.2 O6pasLbl Anst OTGOPOUHBIX UCTILITAHWIA C UCNONb30BaHWEM U3MEPEHUA MaKPOTBEPAOCTU Ha NoBep-
XHOCTW, HanpuMep Ha npubope Poksenna, AOMKHBI UMeTb 4OCTaTOYHO Marble pasmepbl, YTOBbl X MOXHO
6bINT0 COOTBETCTBYIOWMM 06pasom NOMecTUTL Ha CTonuK Teepaomepa. MosepxHocTs obpasua He crieayeT
noasepraTb kakoW-Nnubo o6paboTke, 3a UCKIIOYEHUEM yAarIeHUA OKanNWHbI (€CNW OHa NPUCYTCTBYET), MCNOMb-
3yl TaKo MeTO/1, KOTOPbIA He NPUBOAUT K USMEHEHUIO CBOWCTB NOAMNOBEPXHOCTHOrO MeTanna.

3.3 O6pasupl ona MeTannorpaguyeckux METOAOB UM METOAOB M3MEpPEeHNst MUKPOTBEPAOCTH, a Takke
ANA MaKpOCKOMUYECKMX MeToA0B OTBOPOUHBIX UCTILITAHWI criedyeT oTpesaTb OT maccusHoro o6pasua nep-
NEHAUKYNSAPHO NPOAOILHON OCU U3aenus, YTo6bl UsMepeHUs NPOBOAUANCE Ha NoNepeYHoN NNockocTU. Takasa
MeToauKa No3BonseT onpeaenaTs u3meHeHe o06esyrnepoXusaHnsa No KOHTypy o6pasua.

3.4 [na o6pasLioB AMameTpoMm okoro 2,5 ¢M MonMpPoBKe U UCCNedoBaHUO NoaBepraeTcs Bce nonepey-
Hoe ceueHue. B criyyae Gonee KpynHbIX NOMNEPEUHbIX CeYeHU AN OLeHKN 3MeHeHun 06eayrnepoxmesaHuns
Ha pasMUYHBIX y4acTKax MoBepXHOCTU crielyeT UsroToBUTb oauH unu 6onee o6pasuos. Ha pucyHkax 1—3 no-
kasaHbl TUMMYHLIE CXeMbl 0TGOpa 06pasLOB, KOTOPbIE MOXHO UCNONbL30BAaTL ANA Bonee KPYNHLIX CeYeHU.
Cxema oT60pa 06pasLoB Ansl KPYMHbLIX cevYeHUi AosmkHa BbiTb yKkazaHa BO B3aMMHOM COrfalleHun mexay
U3roToBuUTENEM 1 noTpebuTtenem.

3.5 O6pasupl ANF METOA0B XMMUYECKOrO aHanusa 4oMKHE MMEeTb AOCTATOYHYIO ANHY, 4To6bl Macca
CHUMaeMoM Yyepes onpeaesieHHble UHTepBarbl TOKAPHO CTPYXKKA COOTBETCTBOBAaNa TpeboBaHUAM XMMU4ec-
KOro aHanusa unu pasmepbl NoasepraeMblx ppeseposaHnio NoBepxHocTel BbiNM AOCTATOUHO BEMUKK ANs
npoBeAeHUst UCKPOBOTO CMEeKTPOMETPUYECKOro aHanusa v npu 3TOM AO0CTATOMHO Marbl Ansl nomelleHus
obpasLa B WITAaTUB crieKTpoMeTpa.
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PucyHoK 1 — TunuuHble cxembl 0T60pa 06pasLoB A8 KPYr/ibiX NPYTKOB Pa3/iMiHOro pasmepa
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MOXHO ncnosb30BaThb

------------- JINHUN Pes3ku;
............. vncenegyemasi NnoBePXHOCTh;

Y ////A - nonumpoBaHHasi NOBEPXHOCTb

PUCYyHOK 2 — TUNMUYHbIE CXeMbl 0T6Opa 06pasLoB A5 KBaApaTHbIX NPYTKOB pas/IMiHOro pasmepa
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L <25 Mm
W< 12,5 mm

KonnyecTBo MmKpoLLngioB a
BbIGVpaeTCcs B 3aBMCUMOCTM OT L

A < 11550 mm2

-=== JINHUN PE3KW;
---------- — uccnegyemas noBepxHOCTb;

Y////A - nonupoBaHHas NOBEPXHOCTb

A >11550 mm2

PucyHok 3 — TUNuYHble cxeMbl 0T60pa 06pa3LoB A/1s MA0CKUX
1 NPAMOYTO/IbHbIX 3ar0TOBOK Pa3/IMyHOro pasmepa

4 MeTogunka

4.1 OT6OpPOYHbIE METOoAbl

4.1.1 OTO6OpPOYHbIE MCNbITAHUSA ABASAKTCA MNPOCTbIMW, ObICTPBIMU W 3KOHOMUYHBIMU UCMbITAHUSAMMU,
npefHa3HayYeHHbIMW ANS OTAeNeHns Heobe3yrnepoXeHHbIX 06pasuLoB oT 06pa3LoB CO 3HAYUTENbHbIM 06e-
3yrnepoxunBaHueM. Ha 0CHOBaHUM pe3ynbTaToB 3TUX UCMbITAHUIA MOTyT GblTb UCMO/b30BaHbI ApYyrue MeTofbl
UCNbITaHWUNA.

4.1.2 TBepAoCTb Ha NOBEPXHOCTU obpasua

B cnyyae TepMOYNpPOYHEHHbIX N34ennii, 0CO6EHHO B COCTOSIHUM NOC/e 3akaku, OT maTtepuana, nogsep-
raemMoro TepMmuyeckon o6paboTke, oTpe3aeTcs KOPOTKUA obpasel,, KOTopbIi 3aTeM o6pabaTbiBaeTCs MO Tako-
My Xe pexuMmy, Kak AaHHbIi matepuan, unu BMecte ¢ HUM. OfHako 3TOT o6pasel, He noABepraeTcst OTNYCKy.
OkanuHy, NpUCYTCTBYIOLLYIO Ha NMOBEPXHOCTU 06pasua, yAanswT NPOBOSIOYHON WeTKol, 064yBKON CTEKMSAH-
HOW Apo6blo M T. 4., @ 3aTeM NPoBOAAT M3MepeHne TBEPAOCTU Ha NMOBEPXHOCTH, 06bIYHO No wkane C TBepao-
mepa PokBenna. lNpucyTcTBue 06e3yriepoXxuBaHust onpefensioT Mo pPasHOCTU MeXAy TBEepAoCTbl Ha
NnoBepxHOCTW o6pasLa 1 TeopeTUYECKO MakCUMasbHOW TBEpPAO0CTbIO AN1A COAEPXaHUs yrneposa B uccnegye-
Mol cTanim. ITOT MeTog, Haubosee NoAXOANUT AN cTanell, cogepxawux npubansnTensHo meHee 0,55 % yrne-
poaa, Ho MO3BOMIAET Takke 0GHapyXuBaTb 3HauUUTeNbHOE 06e3yrnepoxuBaHne B cTansix ¢ 60/ee BbICOKUM
cofepxaHuem yrnepoga. Metog He MPUMEHUM ANs cTanell, KOTopble He YNPOUYHSATCA NpU 3akanke, HanpumMep
ONS HU3KOYTNepPOANCTbIX CTasei.
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4.1.3 BHelwHNn BUA NoNepeyHoro cevyeHnsa obpasya nocne TpaBieHuns

MpucyTcTBrE 06€3yrnepoxnBaHns onpefenseTcs No Ha/MUMI0 KOHTpacTa Mexay NoBepXHOCTHbIM C/o-
eM U1 BHYTPEeHHel yacTblo obpasua nocne TpasseHus. MNonepeuHblii obpasel, MOXHO nogsepraTtb wandgosa-
HUIO 1 MakpOTpPaB/IEHUIO WU MOMIMPOBAHMUIO U MUKPOTPAB/IEHUIO. DTOT MeTOoA AOMYCTUMO MPUMEHATb AN
06pasuoB B COCTOSIHAM MOC/E MPOKATKU, KOBKWU, OTXWra, HOpMaausaunm wnm TepMmmuyeckoin o6paboTkm. Obe-
3Yr/1IePOXEHHbI NOBEPXHOCTHLIN CNOW, ecnn OH NpUCYTCTBYeT, 0ObIYHO BbIrAAMT 6onee cBeT/bIM nocne
TpassieHus. COOTBETCTBYIOLME peaKTVBbl A/19 MakpoTpasseHus npusefeHbl B ASTM E 340.

4.2 MWKpOCKOMMYECKNE MeToabl

4.2.1 Mukpockonuyeckue MeToAbl TPEOYOT U3rOTOBNEHUA MUKPOLLANKOB B NONEPEYHOM CEeYeHUK, no-
3BONAKLWNX [OCTATOYHO TOYHO ONpefennTb rNy6uHY U XapakTep MNPUCYTCTBYHLLETO 06€3yrepoXnuBaHns.
[na oueHkn rnybuHbl 06e3yrnepoxnBaHns MoryT 6biTb UCNOMb30BaHbl HECKONIbKO MeToAoB. CTtatucTuyeckas
TOYHOCTb Kax[0ro Metofa M3MeHseTCs B 3aBUCUMOCTU OT Yncia UMepeHuii.

4.2.2 Mukpockonuyeckue ncnbiTaHns 06bIYHO AatloT yA0BNETBOPUTENbHbLIE pe3ybTaTbl Npy onpeaene-
HUM MPUTOAHOCTM Martepuana A/ HaMeYeHHOro NPUMEHeHNs, ero COOTBETCTBUA TEXHUYECKUM YCNOBUAM, a
TakKe nNpu NPou3BOACTBEHHOM KOHTPOJsiE, pa3paboTke Wan UccrefoBaHuu.

4.2.3 Mukpockonnyeckue metoabl B Hanbosbluel CTeNneHn NOAXOANAT A1 U3MEpPEeHns rnybunHbl 06e3yr-
nepoxusaHus B ob6pasuax B COCTOAHUN MOC/e NPoKaTku, KOBKW, OTXUra WU HopManu3aumn. 3T MeToibl Mo-
ryT 6bITb TakKXe WCNoSb30BaHbl AN TepMoobpaboTaHHbIX 06pasLoB, XOTA M C MEHbLUel TOYHOCTbIO
onpegeneHuss MakCcMMasbHOl rNy6uHbl 06€3yrnepoXnBaHus.

MOXHO Takxe oueHMBaTb 06pasubl nocne cheponansvpyroLLero omK1Mra uam Xono4Hol nnacTuyeckoin
aedopmanmmn, ogHako B 3TUX Cydasx obHapyXeHue CTPYKTYPHbIX U3MEHeHU, 06yCnoBeHHbIX 06e3yrnepo-
XnBaHMeM, ABnseTcs 6onee TPyAHbIM, YeM A78 CTPYKTYp, NOMyYeHHbIX nocne ropsyei gedopmauumn mnm
NOJIHOTrO OTXWUra.

4.2.4 Vi3mepeHue rnybuHbl 06e3yriepoXxnBaHns OCHOBAHO Ha OLEHKe M3MEHEeHUS MUKPOCTPYKTYpbl Y
NOBEPXHOCTU BCNeACTBUE U3MEHEHUS cofepaHus yrnepoga. Jlerye BCero oueHuUTb ryouHy nosiHoro o6esyr-
nepoxusaHusa 6narogaps YeTKOMY KOHTpacTy MeXAy C/i0em 4YucToro dpepputa, €c/im OH MpUCYTCTBYeET, "
CTPYKTYpOIi BHYTpM obpasua. [ny6uHy 30HbI HACTUYHOTO 06€3yr1epoXMBaHNA MOXHO lyylle BCEro OLeHUTb,
€c/in 3Ta 30Ha COCTOouT 13 cheppuTa 1 nepnuta. Ecnu obpasel nogsepranca cheponansvpyroemy omKury, To
ON5 OUEeHKN obuen rnybuHbl 06e3yrnepoxvBaHns UCNoAb3yeTca U3MeHeHne cogepXaHus Kapbuaos B 30He
yacTUYyHOro o6esyrnepoxmBaHuns. B cnyyae Tepmoo6paboTaHHbIXx 06pasLoB A/1s1 OUEHKN O6LLel rny6uHbl
o06e3yrnepoxmBaHnsa NCNosib3yeTcs NPUCYTCTBUE HEMAPTEHCUTHbLIX CTPYKTYP B 30HE 4acTUYHOro o6esyrnepo-
XvBaHus. Takme naMepeHust 06bIYHO NPUBOASAT K 3aHMXEHHON OLeHKe obLeil rnybuHbl 06e3yrnepoxnBaHms.
[na HeKoTOopbIX BbICOKONEIMPOBaHHbLIX MHCTPYMEHTAsbHbIX CTaneid, NOABEPrHYThIX cheponamnsupytoiemMy oT-
XUy, TNy6uHY 06e3yrnepoxmBaHna MOXHO OLLEHUTb MO U3MEHeHMAM LBeTa obpasua nocne TpasneHus. Ans
ayCTEHUTHbIX CTasneil, cogepxaliux MapraHel, B COCTOSAHUW MoOcne 3akanku rnybuHa, CoOTBeTCTBYHOLLAs
onpefesieHHOMY CoOfepXaHuio yriepofa, MOXeT OblTb onpefesieHa N0 WU3MEHEHWSM MWUKPOCTPYKTYPbI
BCNneacTBue obesyrnepoxusaHus. Mpumepbl 06e3yrnepoxnBaHna ANsa craneli B COCTOAHUM NOCae NpoKaTky,
TepMuyeckoin 06paboTkn 1 cheponan3npyoLLErO OTXXUra nokasaHbl COOTBETCTBEHHO Ha pucyHkax 4—09.

PucyHok 4 — MNpyMep MUKPOCTPYKTYPbl MOMHOCTLIO

nepsNTHOM NerMpoBaHHON CTaiM B COCTOSIHUM nocne

NpoKaTk1, B KOTOPO He HabJalTCa BUAVMbIE NpU-

3HaKM 06e3yrnepoxvBaHnsa. TeMHbI CMoin Ha noBep-

XHOCTU SBMSIETCA  OKCMAOM Xernesa (MpokaTHoi

OoKasImHol) (200\, TpaBreHne 2 %-HbiM CNUPTOBLIM
pacTBOPOM a30THOWN KMCMOTbI)



PucyHok 5 — lNpumMep MUKPOCTPYKTYPbl C YaCTUUYHbIM

06e3yrnepoxmBaHnemM (y NoBepxHOCTU U BOIN3N Hee

HabnogaeTca oeppuT) B NOSTHOCTLIO NEPSIUTHOM Nerun-

POBaHHOI CTa<In B COCTOSIHUM nocne npokaTku (200 \

TpaBneHve 2 %-HbiM CNMPTOBLIM PacTBOPOM a30THOW
KNCNOTbI)

PucyHok 6 — lNpymep MUKPOCTPYKTYpbl (MOMHOCTLIO

MapTeHCUTHOI) TepmoobpaboTaHHOW NermpoBaHHoOM

CTa/, B KOTOPOW He HabNoaTCs BUAMMbIE NPU3HAKU

o06e3syrnepoxmBanus (200 x, TpasseHne 2 %-HbIM cnmp-
TOBbIM PACTBOPOM @30THOM KWUC/OTbI)

PrcyHok 7 — lMpumep YacTMYHOro 06e3yrnepoxmsa-

HMS Yy NMOBEPXHOCTM ob6pasua TepmoobpaboTaHHOWA

NIerMpoBaHHOl CTa/IM C MapTEHCUTHOI CTPYKTYpOii

(200 x, TpaBneHne 2 %-HbiM CNMPTOBLIM PacTBOPOM
A30THOWN KWCMOTbI)
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PucyHok 8 — Mpvmep nonHoro o6esyrnepoxmsa-
HMSA (30Ha ymcToro dpepputa 1—2) 1 YaCTUYHOrO
o6e3yrnepoxmBaHus (TemHas 30Ha 2—3) B Tep-
MOO6pPaboTaHHO! NIerMpoBaHHON CTamm C Map-
TEHCUTHOW  CTpykTypoil.  O6was  rnybuHa
06e3yrnepoxmBaHns paBHa CymMme [/ly6UuH 30H
MOMHOTO M YacTU4HOrO  0be3yrnepoxusa-
Hus (12—3) (200 TpasneHne 2 %-HbIM CNUpTO-
BbIM PAcTBOPOM @30THOW KUCNOTbI)

PucyHok 9 — lMprmep YacTuYHOro 06e3yrnepoxmsa-
HUS B YrNepoanCToi NHCTPYMEHTaIbHOW cTanm, 0To-
MOKEHHOW Ha r106ynApHbIA NepnT. 30Ha YacTUYHOro
06e3yrnepoXxvBaHna CoLepXMT MeHblle Kap6uaoB,
4yeM MaTpuua, U MHorve kapbuibl NPUCYTCTBYIOT B
BUE NepsuTa, a He cdheponganbHbix yacTuu. (100 x,
TpaBneHne 4 %-HbiM CNYPTOBLIM PACTBOPOM MUKPU-
HOBOW KWC/OTbI)

4.2.5 TMonupoBaHue 06pas3L,oB cnefyeT OCYLWeCcTBAATb TakuM 06pa3om, YTOObl UCK/TOUYNTL 3aKpyrneHme
MX KPOMOK. ECnin He NpoBOAAT MOHTUPOBKY 06pa3u0B M KX 3aLLUTY OT 3aKpyrneHUus KpoMoK, TO YA4,0B/IETBOPU-
Te/ibHble pe3ysibTaTbl MOXHO MOJYYUTbL MPU UCMOL30BaHUWN CTAHKOB [/11 aBTOMAaTU4YeCKOro nosiMpoBaHus.
Cnepgyet NpUMEHATb TKaHW C KOPOTKMM BOPCOM; NOSIMpPOBaHne abpasnBHbIMKU MarepuasnaMmy ¢ pa3mMepomM as-
MasHbIX YacTuL, MeHee 1 MKM 4acTo SAB/IAETCA HEHYXXHbIM. EC/M yKa3aHHbIe CTaHKM OTCYTCTBYHOT, & TakxXe ecnu
ob6pasLbl UMelT Masible pasMmepbl Un Heyao6HYy hopMy A48 Takux CTaHKOB, TO 06pasLbl cnefgyeT MOHTUPO-
BaTb B 3aXWMHbI€ MPUCNoCcobeHNs Ux B pa3/iniHble MOHTVPOBOYHbIE NiacTMaccsl. MNpy UCNob30BaHUN He-
KOTOPbIX MOHTMPOBOYHbLIX NACTMACC MOXHO He Mosy4uTb TpebyemMoro coxpaHeHus KpoMok. [ns 06blbHO
NpUMeHsAeMbIX N1acTMacc Hauayudlero CoOXpaHeHns KpOMOK AOCTUratloT nyTeM 3anpeccoBkn o6pasuoB B Ma-
Tepvasnbl Ha OCHOBE 3NOKCUAHON cMonbl. ONTUManbHOe CoXpaHeHne KPOMOK o6ecneynBatoT NOKPbITUSA, HaHe-
CEHHbIe 3M1IeKTPO/IMTUYECKUM WM XUMUYECKUM MYTEM, KOTOPbIE PEKOMEHAYETCH UCMOb30BaTh B KPUTUYECKNX
cny4yasax. lMonuposaHue cnepyet ocyLecTBAATb, UCNOMb3YS METOAbl, KOTOPbIE MO3BONAIOT BbIABUTb UCTUHHYIO
MWKPOCTPYKTYpPY NMOBEPXHOCTHOIO cnos B cooTBeTcTBUM ¢ ASTM E 3.

4.2.6 TpaBneHvwe cnegyet NpoBOAMTb, UCMOJb3YS CTaHfapTHble peakTuBbl (ASTM E 407), Hanpumep
CMMPTOBbIE PACcTBOPbI a30THOWN MM MUKPUHOBOW KMCNOTbI, BbIOpaHHbIE HA OCHOBAHMU OMbITa OLEHKN uccrepye-
Moro matepuana. MoxHo Takke MCNo/b30BaTh CNeLManbHble peakTuBbl, €CNY 3TO AUKTYETCA BO3HMKLEN cuTya-
umei. B nogo6HbIX crydyasx fo/MKHO ObITb AOCTUTHYTO COr/lalleHne Mexay U3rotoBuTenem u notpeburtenem.
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4.2.7 B c/lyyae 3akasieHHbIX ayCTEHUTHbIX MapraHL,OBUCTLIX CTasneli B MTOBEPXHOCTHOM C/I0e C cofepxa-

HUeM yrnepoaa Huxe ~ 0,5 % 6yAeT NpuUcyTCTBOBATb 3MNCUIOH-MApPTEHCUT. 3Ta CTPYKTYpa /lydlle BCEro BbisiB-
nsieTcsl nepBoHaYaslbHLIM TpaB/ieHneM B 2 %-HOM CNUPTOBOM PacTBOpPE a30THOI KUCMOTbl B TeueHne 5 ¢ u
nocneaywouwum TpaeneHnem B 20 %-HOM BOAHOM pacTBOpe NUpocynbguTa HaTpus B TeueHne ~ 20 c. MNocne
“3MepeHns rny6uHbI 3TOro c/los o6pasel, MOXHO NoABeprHyTb CTapeHuio Npu TeMmnepatype okoso 560 °C B
TeueHve 14 B LEeNAX BblgeNeHuss nepauTa fo rpaHuLaM 3epeH B CpeaHei 30He, rae cofepxaHue yriepoga
npesbiwaeT ~ 1,16 %. STOT NepsmuT BbisSIBASIETCS TPaB/IEHMEM CMUPTOBLIMU PAcTBOPaMM a30THOW WM NUKPU-
HOBOI KMCMOTbI. DTW YC/I0BUSI NMpUBEAeHbl Ha pucyHkax 10 u 11.

PucyHok 10 — MNpumep o6pa3oBaHMsa 3MCUNOH-MapTEHCUTA B 06€3yrNepoXeHHoM’

NOBEPXHOCTHOW 30HE 3aKaneHHOl ayCTEHUTHON MapraHuoBUCTON CTanun, cogepxa-

wein meHee 0,5 % yrnepoga (100 TpaBneHue 2 %-HbiM CMMPTOBbIM PacTBOPOM

a30THOI KMCNOTbI B TeveHne 5 ¢, a 3aTem 20 %-HbIM BOAHLIM PACcTBOPOM MUPOCY/b-
¢uta HaTpus B TeueHne 20 c)

PucyHok 11 — lMNpumep 3akaneHHON ayCTeHUTHOM MapraHuoBUCTON cTaniu, noa-

BEprHyTol ctapeHuto npu 560 °C B TeueHue 14 B LeNsX BblAeNeHnsa nepauta no

rpaHuLam 3epeH B Tex yyacTkax, rae cogepxaHue yrnepoga sbiwe 1,16 % (HOMu-

Has/lbHOE cogepxaHune yrnepoga B ctanim okono 1,3 %) (50 x, TpaBneHne 2 %-HbiM
CNUPTOBLIM PACTBOPOM a30THOW KMUCMOTbI)
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4.2.8 UsmepeHue rmybuHbl 06e3yrnepoxuBaHus

4.2.8.1 T'nybuHy 30H NOMHOMO 1 YacTUYHOro 06e3yrnepoxmnsaHns Mnm obLyro rmybuHy o6eayrnepoxm-
BaHUSA MOXHO M3MEPUTb PasnnyHbIMU MeTo4amMn B 3aBUCUMOCTN OT Tpebyemoln TOUHOCTU. MIaMepeHns MOXHO
BbIMOJHUTb, UCNOMb3YS OKYIIAPHYIO BCTaBKY CO LUKaron (OKynsip-MUKPOMETp), BUHTOBOA MUKPOMETPUYECKIAN
OKYISIp CO LUTPUXOM (HUTBIO) UNW LKAy, MOMELLEHHYI0 Ha MPOeKLMOHHBIN 3KkpaH U3 MaToBOro cTekna. Mame-
PeHUSA MOXHO NPOBOAUTL Ha N3obpaxeHUn nnu doTorpadusx. MsmepeHnst MOXHO Takke NPOBOAUTL, UCTIOTb-
3ysl MeToAbl aHanmaa U3obpaxkeHnin. TOYHOCTb M3MEPUTENBHOrO YCTPOWCTBA A0MKkHa ObiTb onpeaeneHa ¢
nomoLpblo 06beKkT-MrkpomeTpa. MeToabl kKannbpoBKM CBETOBOrO MUKpockona onucaHbl B ASTM E 1951.

4.2.8.2 OntumarnsHoe yBenuyeHune, UCnonb3yemoe N5 M3MepeHust, criedyeT BbibupaTh B 3aBUCUMOCTH
OT HabnogaemMon CTpyKTYpbl. B HEeKoTOpbIX cry4asx NonesHo NpoBecTU ckaHMpoBaHue obpasLua Npu HU3KOM
yBenu4eHun nepep nsmepeHnem. Mcnonb3osaHHoe yBenuMyeHue A0mkHO GblTb AocTaTouHo Bonbmvm ans
ajlekBaTHOro paspelleHUss CTPYKTYpbl U AOCTUMXEeHWUS Tpebyemon TOUHOCTM WM3MepeHusi, a Takke Ans
WCKIHOYEHUST OLUNGKMA N3MEPEHNS.

4.2.8.3 Mepen M3amepeHneM HeobXoOMMO NPOBECTU CKaHUPOBaHWe BCeW NMoBepXHOCTU obpasua npu
noaxofsiLem yBenmieHun (ysenumyeHunsx), 4tobel ybeauTbcs B TOM, 4To obGpasel, NpUroToBrieH AOMKHLIM 06-
pa3oMm, OLeHUTb OAHOPOAHOCTb MPUCYTCTBYIOLWEro 06e3yrnepoXmBaHns U YCTAHOBUTL €ro XxapakTep, T. €. siB-
nAeTca N1 OHO OBLMM UMK TOMbKO YacTUYHBIM. Ecnn npucyTcTByeT nonHoe obesyrnepoXxuBaHne (YUCTbIA
deppuT), TO cneagyeT OLEHUTL ero PaBHOMEPHOCTb.

4.2.8.4 Haunbonee npocTbiM METOAOM U3MEPEHUS, 4OCTAaTOUHLIM BO MHOMUX CIyyasix, iBMsieTcs BbIoop
ANa n3amepeHns Tex mect obpasLia, KoTopble XapakTepusyroT cpeaHue U HauxyaLume YCrioBusi MOMHOro 1 Yyac-
Th4HOro obesyrnepoxusanus. MismepeHue riybuHbl 3TUX COCTOAHUIA NPOBOAAT C UCMONb30BaHMEM U3MepU-
TeNbHbIX YCTPONCTB, yKasaHHbIX B 5.2.8.1. [Ans ceveHun, popma KOTOPbLIX COAEPXWT YrIoBble y4acTku,
obe3yrnepoxunBaHmne B TaknMX MecTax He U3MepsIoT, eCiiM 3TO He ykasaHo B TpeboBaHusx. B nocneaHem cny-
Yae pesynbTaThl yKa3aHHbIX U3MEPEHNA NPUBOAAT B NPOTOKONE UCMbITaHWUI OTAENbHO.

4.2.8.5 Tpu koHTpOIne kavecTBa UNM UCCreAoBaHNAX MOTYT NoTpeboBaTbCs UsMepeHusl cpegHen rnyéu-
Hbl MOSIHOMO UM YacTUYHOrO 06e3yrnepoXnBaHna N obLen rybuHbI 006e3yrnepoXxmnBaHusa ¢ 6onee BLICOKON
CTaTUCTUYECKON TOHHOCTBIO. B Takmx cnyyasax obesyrnepoxusaHue MoXeT 6biTb onpeaeneHo nyTem nposeae-
HUS psida M3MEPEHUI No BCEMY KOHTYpPY ceveHus obpasua B NPOU3BONLHO BbIGpaHHbIX MecTax. [Ans nonyyeH-
HbIX Pe3ynbTaToB MOXHO BbIMUCIIUTL CcpeAHUe 3HavYeHusl, cpegHekBagpaTudeckne OTKNoHeHUA U 95 Y%-Hble
JosepuTenbHble MHTepBarbl. Heobxoaumoe 4ncno naMepeHuid 3aBucuT oT pasmepa obpasua u Tpebyemon
TOYHOCTW.

4.2.8.6 lMpu nccnegosaHusx Ansa onpegeneHns B niobom mecte obpasua rnybuHbl, rae MUKPOCTPYKTYpa
CTaHOBWUTCA OOHOPOAHOW U XapaKTepHOW ANA ero BHYTPEeHHeW MUKPOCTPYKTYPbl, MOXeT BblTb UCNoNb3oBaH
mMeTod nuHeinHoro aHanusa. MposoasTcs NMHWK, NapannenbHble NOBEPXHOCTU 06pa3sua, pacnonoXeHHble Ha
onpegeneHHoOM paccToAaHUM APYr OT Apyra, u onpeaenseTcs NpoueHTHas A0NA KaXaon NpucyTCTeylowen
CTPYKTYPHOI cOCTaBNAOLWEN.

4.2.8.7 Ecnu HabnogaeTca HeobbiuHO rnybokoe nokanbHoe o6esyrnepoxusaqune, Hanpumep, CBA3aH-
HOe C NPUCYTCTBUEM NNEHbI UMK 3akaTa, To rMybuHa 06e3yrnepoXxuBaHus B 30He 3TUX AedeKToB A0MKHA ObiTb
M3MepeHa 1 ykasaHa B NIpOTOKOSe UCMbITaHUA 0TAeNbHO € 06bsAcCHeHUeM Npupoabl Habntogaemoro aedekTa.

4.2.8.8 [ins onpegeneHns rinybuHbl 06e3yrnepoXxmBaHns B BLICOKONErMpOBaHHbIX MHCTPYMEHTaNbHbIX
CTansx, OTONOKEHHbIX Ha FNOBYNSAPHBIN LEMEHTUT, HanpumMep, B BLICTPOPEXYLLUX CTanNsAX, UCNONb3YHT U3me-
HeHWe UBeTa Npu TpasneHnu. MonupoBaHHbI 06paseL, nogsepratoT TpaBneHuto 4 %-HblM PacTBOPOM a30THOA
KUCNOTbI B METUNOBOM CMMPTE B TeueHue NpuMepHo 60 ¢, 40 Tex Nop noka NOBEPXHOCTHBIN CNO He CTAHOBUT-
cAa rony6osaTo-3eneHosaTteiM. Obwias rybuHa obesyrnepoxusaHus usmepsetcs npu 100 x 4o Toro mecTa,
rae UBeT U3MeHAeTCA ¢ ronyboBaTo-3eMeHOBaTOro Ha 3eNeHOBaTO-KOPUYHEBBIN.

4.3 MeToa usMmepeHUs MUKPOTBEepAOCTH

4.3.1 MeTtoa namepeHuss MUKPOTBEPAOCTU TpebyeT N3roTOBMNEHMS NONNPOBaHHBIX MUKPOLLNNGOB B No-
nepeyvHoM ceveHun u B Hanbonbluei cTeneHn NoaxoanT Ansa TepmoobpaboTaHHbIX 06pasUoB ¢ AOCTAaTOYHO
0QHOPOAHON MUKPOCTPYKTYpOoil. OH He pekoMeHayeTCA Ans 06pasLoB, KOTOpble cogepXkaTt ABe CTPYKTYpHble
COCTaBNAIOLLNE CO 3HAYUTENLHO OTNNYAlOLLENCA TBEPAOCTbIO.

4.3.2 OueHka o6wwen rnyouHbl 06e3yrnepoXxmBaHus oCHOBaHa Ha U3MeHeHUN MUKPOTBEPAOCTU B 3aBU-
CUMOCTU OT paccToAHUA OT roBepxHocTu. Obwan rnybuHa obesyrnepoXxuBaHns CooTBETCTBYeT rnybuHe, Ha
KOTOPOW TBEPAOCTL CTAHOBUTCA MOCTOSIHHON U paBHa TBePAOCTN BHYTpU obpasua. Mo cornaweHunio mexay us-
roToBuUTENEM 1 NOTpebUTeneM MoXeT onpeaenaTees rnybuHa, CooTBETCTRYOW AN onpedeneHHOMY 3Ha4YeHUIo
TBEPAOCTU U HasblBaemas «adpcekTuBHas rnybuHa ob6esyrnepoxuBaHusi». TOT MeToa nyulle BCero noaxo-
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ONT Ang ctanen ¢ cogepxaHnem yrnepoga Huke ~ 0,55 %. Mpwn 6onee BLICOKOM coaepXaHun yrnepoaa TBep-
[A0CTb He ByaeT U3MEeHATLCS, ecnn He ByaeT NPOUCXOAUTb N3MEHEHNSI COAePKaHUs OCTaTOYHbIX Kapbuaos
WA OCTaTOMHOrO aycTeHuTa.

4.3.3 MpuroToBneHue obpasLOB OCYLLECTBSETCA TakuM e o6pasoM, kak onucaHo B 4.2.5. Cnenyet
cobntoaaTtb Mepbl MPeJoCTOPOXHOCTU, UCKIIOYaoLLMe UBMEHEHNe TBEPAOCTU NMPU U3roTOBNEHUM obpasLa.

4.3.4 MNepen nsmepeHnem TBepAOCTU criedyeT Npou3BeCTM TpasneHue U NpocMoTp 06pasuos Ans Bbl-
Bopa TUMUYHBIX YHacTKOB UMK creumdmrYecknx y4acTKoB, KOTOpble NPEACTaBNAT UHTEPeC Npu UcnbiTaHun
MEeTOAOM M3MepeHUs TBepAocTW. Npu BbINOMHEHUN U3MepeHuiA TBepAoCTu cnedyeT cobnogaTtb NpeaocTo-
POXXHOCTU B COOTBETCTBUU C nogpasgeriom 7.12 craHgapta [5].

4.3.5 Ha obpaszeL, HaHocUTCH psif OTNEYaTKOB MUKPOTBEPAOCTM Yepes onpeaerneHHbIe NPOMEXYTKA OT
MOBEPXHOCTU K LIeHTPY, Ucnonbaya MeTodbl KHyna unu Bukkepca, o Tex nop, noka He byaeTt AOCTUrHyTa no-
CTOsIHHas TBepAoCTb B Npefenax obblMHOro ctatucTuyeckoro pasbpoca sHaueHUin. AT MeToabl UCTbITAHWI
npuBeaeHbl B cTanaapTe [5].

4.3.6 Metoa Knyna B 6osblUei cTeneHn noaxoauT Anst Takux UCTIbITAHUIA, MOCKOMbKY rpagueHT Teep-
[OCTV NPUBOANT K UCKaxKeHUo hopMbl oTnevaTtka Bukkepca no gnaroHanu nepneHavKynspHOi NOBEPXHOCTU.
Mpu ncnonb3osaHuK MHAeHTopa KHyna ero AnnHHas ocb AomkHa bbITb NapannensHa noBepxHOCcTu obpasua.
Otnevatku KHyna moryT 6bITb pacnonoxeHbl 6rvxe apyr k Apyry, 4em oTneyaTtky Bukkepca, He Bbi3biBas ona-
CEHWI, CBA3AHHBIX C UBMEHEHNeM 3Ha4eHWUsa TBepAoCTU B pesynbTaTe Bo3AencTBus nons gecdopmaumm ot co-
cefiHero otneyvaTka, BCNeACTBME MeHbLUEero noss gedopmavmn Bokpyr otneyaTka KHyna.

4.3.7 Harpyska npu usmepeHu TBepAoCTU J0MKHA BbiTb MakCUMarnbHO BO3MOXHOWM, YTOBbI CBECTU K
MWUHUMYMY HETOYHOCTb U3MEPEeHUs AuaroHanm 1 NCKNoUUTL NpobneMbl, CBSI3aHHbIE C UCNOMb30BaHWEM HU3-
kol Harpysku. CnegyeT no BOSMOXHOCTU M3beratb 1CNonb30BaHUsS Harpy3oK Huke 25 T.

4.3.8 PaccTosiHne mexay oTnevatkammn 4OMMKHO He MeHee YeM B 2,5 pasa npeBblllaTth A4nvHY AuaroHanu
B HanpasneHnn, nepneHauKysspHOM NOBEPXHOCTW, T. €. B MoMepeyHoM HanpasneHun. Ecnn Heobxoanmbl
MPOMEXYTOYHbIE W3MEPEHUSA, TO WX MOXHO NPOWM3BOAUTbL Ha pacrofiokeHHoW B6NM3WM napannensHon
nonepeYHon NHUK.

4.3.9 Ytobbl onpeaenutb obLyto rnybuHy obesyrnepoxmsanus unn adekTUBHyIo rny6uHy, Heobxo-
JAUMO BbIMOMHUTL MOMHBIA LMK USMEPEHWIA MO NOoMnepeYvHon NMHUM OT NOBEPXHOCTU 40 BHYTPEeHHeW YacTu 06-
pasua. B uensax MUHMMU3aLUM TPYAOEMKOCTU UCTIbITaHUA MOXHO MCNOMb3oBaTh YacTUYHbIE U3MEPEHUs Mo
nonepeyHol IMHNA Ha OCHOBaHMN HabnrAaeMoNn MUKPOCTPYKTYPbI.

4.3.10 UsmepeHUs TOmMbKO Mo 04HOM NornepeyHon MUHUM NO3BOMSIOT onpeaenvTs obwyo unu addex-
TUBHYIO TyBUHY 06e3yrnepoXnBaHna TOMbKO B 0gHOM MecTe. Ans AoCTMXKeHWs Gonbluel cTaTucTUYecKon
TOYHOCTW B OMNpeesieHUn 3TUX 3Ha4YeHNA MOXHO BbINOMHUTE HECKOMbKO YaCTUYHBIX U3MEPEHWUA No nonepey-
HbIM MWHWMAM B MecTax, BblbpaHHbIX Ha OCHOBaHWW HabnogaemMon MUKPOCTPYKTYpPEI, @ 3aTeM BblMUCMUTb
cpegHee 3HaveHMe.

4.4 MeToabl XMMU4YeCKOro aHanusaa

4.4.1 TpumeHeHWe MeTOAOB XMMUYECKOro aHanuaa orpaHuyeHo obpasuamu, MMeLwMU NPOCTYHo Of-
HOpOAHY0 (bOPMY, U OCHOBAHO Ha aHanunse TOKapHOW CTPYXKKN, CHATOW Ha pasnuyHon rnybuHe Yyepes onpefe-
NeHHble NHTepBasbl, NN CTPYXKKKU, NOMYYEeHHON nocne dppesepoBaHns Yepes onpeaeneHHbIe MHTEPBarbI.

4.4.2 MeToabl XMMM4eckoro aHanusa obecneynBaroT HEMOCPEACTBEHHOE MU3MepeHne KOHLeHTpauum
yrnepoaa kak pyHKUUM rnyOuHbl. AT MeToabl NPUMEHUMBI A cTany Nte6oro coctasa U MUKPOCTPYKTYPHI, HO
NMetoT orpaHUYeHuns, cesizaHHble ¢ hopmol obpasua. 3T MeToabl 0BbIMHO UCMOMBb3YHOT TOMbKO B UCCneaoBa-
Tenbck1x Lensax. amepeHus, npoBegeHHbIE 3TUMU MeTodamn, 0ObIMHO NokasbiBatoT Gonee BbiCoKMe 3Have-
HUS obLLen rnybuHbl 06e3yrnepoXnsaHuns, Yem gpyrue MeTogbl.

4.4.3 MeTopg, cxxuraHus

4.4.3.1 TMpwn ncnonb3oBaHuK atToro metoaa obpasel, nodsepratoT 06ToUKe UnNn pesepoBaHuto Yepes
onpedeneHHble MHTepPBanbl A0 3a4aHHbIX 3HAYEHWA rNyOuHBl 1 NPOBOAAT aHanNM3 CTPYXKA Ha codepxaHune
yrnepopaa, UCNonb3ys cTaHAapTHble aHanuTudeckue metogbl. MpumeHeHne MeToaa orpaHUyYMBaEeTCs NPOCTLI-
MK chopmamu ceveHusi obpasla, Hanpumep KpyribiM 1Uin naockum npokatom. O6pasLbl ¢ BEICOKOW TBepAOoC-
TblO cnegyeT noAsepraTb BbICOKOMY OTMYyCKy (HO He oTxury) npu 600 °C—650 °C, koTopbld MO3BONSET
ncnonb3oBaTe 06paboTKy pesaHnem.

4.4.4 Kpyrnble npyTku nepes o6ToUKON A0MKHBI BbITb akkypaTHO OTLEHTPUpOoBaHbl. PekomeHayeTcs cy-
xasi obpaboTka pesaHueM. Meped 06paboTKo creayeT yaanuTb ¢ TOBEPXHOCTM okanuHy. Mpu opeseposaHnm
nrockux obpasLios cneayet usberats 06paboTku yrnos. Macca CTPYXKKM AOMKHa GblTb 4OCTATOYHOW ANS Bbl-
MOMHEHNA TOYHOrO aHanM3a 1 NOBTOPHOMO KOHTPOMSA, €CINN OH OKaXKeTCA HeOBXoAMMbIM.
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4.4.5 Obwasna rnybuHa obe3yrnepoxueaHua onpeaensaeTca kak rnybuHa, Ha KoTOpoid AoCcTUraeTcs co-
AepxXaHue yrnepoaa, paBHoe ero cogepxaHuio BHyTpu obpasua B npegenax TOUHOCTM MeToda aHanusa. bo-
nee noapobHoe onucaHWe aToro MeToAa aHanusa npusegeHo B ASTM E 350.

4.4.6 Metoa aTOMHO-3MUCCUOHHOIO CNEKTPOMETPUYECKOTo aHanmsa

4.4.7 TMpuucnonb3oBaHUM 3Toro Metoga obpasel) WNUYIOT A0 U3BECTHOM rMYyGUHBI U €ro NOBEPXHOCTL
noagseprarT aTOMHO-3MUCCUOHHOMY CMEKTPOMETPUYECKOMY aHanu3sy Ha yriepoa, UCMonb3yst SMUCCUOHHBIN
BaKyyMHbIlA cnekTpoMeTp. NpuMeHeHne 3Toro meToda orpaHU4MBaETCsl NIIOCKUMU NMOBEPXHOCTAMM.

4.4.8 Mepen nepBoHavanbHbIM WAMDOBaHWEM cliedyeT yaanuTb NOBEPXHOCTHYO okanuHy. Obpasel,
WwmdyoT Yepes onpeaerieHHble MHTepPBanbl 40 AOCTWKEHWUS 3a4aHHbIX 3Ha4YeHWiA rny6uHbl. Uamepenus rny-
6UHbI Nocne Kaxaoro WwnMgoBaHUsa NPOBOAAT C NOMOLLIbIO MUKPOMETpa.

4.4.9 NMocne kaxporo WNUdoBaHNA NOBEPXHOCTb NOABEPralT aTOMHO-3MUCCUOHHOMY CMeKTpoOMeTpU-
YeckoMy aHanusy U onpeaensioT cogepxaxdue yrnepoga. Mocneayowmin aTOMHO-3MUCCUOHHBIN CNEKTPOMET-
puyeckuid aHanns He cnefyeT NPOBOAUTL B TeX e MecTax, UTo W npeabldyluia, U Npyu aHanuse criegyeT
nsberaTb yrnosbIx ydactkos. Metoauka aHanuaa npusegeHa B ASTM E 415.

4.4.10 OG6wan rnybuHa obesyrnepoxumBaHUsa COOTBETCTBYET Takoi rnybuHe, Ha KOTOPOW coaepXxaHue
yrrepoga cTaHOBUTCA NOCTOSAHHBLIM U PaBHLIM €ro cogepXaHuio BHYTpY obpasua B npegenax To4HOCTU MeTo-
Aa aHanusa.

5 lMpoTokon ncnbitaHus

5.1 MpoTokon ncnelTaHWs AOMKEH BKMoYaTb B cebsa cneaytowyo MHgopMaumio:

5.1.1 Homep obpasua, nnasku, NnapTUM U T. 4.

5.1.2 KonunyecTBo 06pasL/oB 1 MECTO UX BLIPE3KU.

5.1.3 MeToa, Ucnonb3oBaHHbIN ANs U3MepeHns 06e3yrnepoXXnBaHnsl, 1 COOTBETCTBYHOLLME YCMOBUS UC-
NbITaHUA, HAaNpUMep yBenMyeHne, peakTus AnA TPaBneHusl, TUN MHAEHTOPAa U BENUYUHY HarpysKu.

5.1.4 [na MyUKpockonM4ecKknx MeToAoB cneayeT ykasaTtb rybuHy nonHoro o6esyrnepoxvsaHus unm ob-
wyto rnybuHy obesyrnepoxunsaHuns, unn oba 3T napamMeTpa Ans cpeaHux U Hamxyawunx ycnosuid. Cnegyet
yKkasaTb rnybuHy o6esyrnepoxusaHus, HabnogaemMoro B 30He NPUCYTCTBYOLIEro AedekTa, U XapakTep 3Toro
dedbekra. Ecnum notpebutento Tpebyetcsa MHMOpPMaUUA OTHOCUTENbHO 06E3yrnepoXvBaHUA B YrfoBbIX
yyacTkax, TO 3TO JOIDKHO ObITb OTMEYEHO.

5.1.5 Ecnu 6bin Ucnonb3oBaH METOA U3MEPEHUs MUKPOTBEPAOCTU, TO cnedyeT nNpusecTy obLuyo nmm
3 peKTNBHYIO (C yKasaHneM Kputepus Mo TBepdocTu) raybuHy obesyrnepoxmsaHus.

5.1.6 Ecnu 6b111 Ucnonb3oBaH MeTo4 XMMUYECKOro aHanuaa, To crneayeT ykasaTb obLuyto rnybuHy obe-
3yrnepoXuBaHns 1 UCMOMb30BaHHbLIA MeTOS,.

5.1.7 Ecnu ncnonb3yloTcs MeToApbl IMHEMHOro aHanuaa, usmepeHnst MUKpOTBEPAOCTU UM XUMUYECKO-
ro aHanuaa, To Ha OCHOBaHWM COrMnaLLeHWs MeXay U3roToBuUTeNem 1 NoTpedbuteneM B KauecTBe XenaTensHon
nnu HeobxoAUMOI UHbopMaLIMK MoXeT GbiTb NpUBeAeHa 3aBUCUMOCTb NONYYEHHbIX AaHHbIX OT MYGUHBbI.

5.1.8 Bce oTHOCSILLIMECH K UCTILITAHUAM COrMaLleHUs MeXAay U3roToBuUTenem 1 noTpedutenem gormkHbI
6bITb AOKYMEHTUPOBAHDI.

6 TOYHOCTb M NOrpewHoOCTb

6.1 OT6OpOUHbIEe UCNLITaHUA

6.1.1 OT60pOYHbIE UCMbITaHUS NMO3BOMAOT ONpeaennTb, COOTBETCTBYET N NpoAaykuusa TpeGoBaHuam
(«NpoXoAnT» NN «He NPOXOAUTY ), U UCNONb3YIOTCS B LENAX 3KOHOMUU BpEMEHW. B yCroBusiX o4eHb TuaTerb-
HOro KOHTPONA ANS AOCTATOYHO TOUYHOW OLEHKM obuel rnybuHel 06e3yrnepoXnBaHnus MOXHO UCMOSb30BaTb
MeToA N3MepeHUs MakpoTBEepAOCTU Ha NOBEPXHOCTU. MeToa MakpoTpasneHust Hemnb3s UCNoNbL30BaTh A1 No-
NyYeHNA HaaeXHOW oLeHKU rmybuHbl 0b6esyrnepoxuBaHus.

6.2 Mukpockonuyeckue MeToabl

6.2.1 Ucnonb3oBaHne MeToAa NPOCTOrO CKaHUPOBAHUS B LIENAX BbISIBIIEHUS YH4aCTKOB, KOTOPbIE KaXKyT-
CA TUNUYHBIMW UMW HAUXYALIUMUA, MOXET NPUBOANTL K HEKOTOPOI ownbke. HeyaoBneTBopUTEnbHOE NPUIroTOB-
neHue o6pasua, HanpuMep nIoxoe coxpaHeHUe KPOMKU, MOXKET YMEHbLIUTbL TOYHOCTb M3MepeHuid. Fny6uHy
nonHoro o6esyrnepoXxvBaHnsi 06LIMHO MOXHO OLIEHWUTb Gonee TOYHO, YeM ryBuHy YacTUYHOro 0besyrnepo-
XunBaHus unu obuyio ry6uHy o6esyrnepoxusaHus.
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6.2.2 B cnyyae MUKPOCKONUYECKMX U3MEPEHUIA, OCHOBAHHLIX Ha onpederneHnd cpegHero sHauyeHust ans
paga U3MepeHuin, NpoBeAeHHbIX Ha NPOM3BOSILHO BbIGPaHHBIX Y4acTkaxX, TOUHOCTb U BOCTIPOU3BOAUMOCTb BO3-
pacTaloT ¢ yBenu4eHueM vyucna usmepeHui. Npuv 20 unu 6onee nsmepeHnsx rnybuHy obesyrnepoxxMBaHUs MoX-
HO onpeaenuTb ¢ ToYHOCTbIo A0 0,025 MM 1 OTHOCUTENbHOM TOYHOCTLIO OT 10 % A0 20 %. OueHKM ryOuHbI
nonHoro obeayrnepoxusaxus (T. . rMy6uHbl YncToro depputa) siBnsiiotcest 6onee TouHbIMU U Gonee Bocnpous-
BOAUMBIMW, YEM OLIEHKU rMyBuHBI YacTUYHOMO 0be3syrnepokusaHus unu obuiein rmybuHbl obesyrnepoxusaHus.

6.2.3 TMpu NobbiX M3MepeHnsaX MOryT BbITb MONYyYEHbl HECKOMbKO OTNNYAOLLMECH 3HaYeHNs AN o6pas-
0B, 0TOGPaHHBIX U3 Pa3NUYHBLIX YHACTKOB U3AeNus, AaXe ecriv 3TU y4acTKuU pacnosiokeHbl PAAOM APYr ¢ ApY-
rom.

6.2.4 TouHoCTb oueHoK obuleln unn acpdekTUBHON rMyGUHBI 06e3yrnepoXXuBaHuA B 4aHHOM MecTe Me-
TOAOM U3MEPEHNA MUKPOTBEPAOCTU 0ObIMHO HaxoauTces B npeaenax 0,025 mm. OgHako B CBA3M € TeMm, YTO U3-
MepeHUs1 NPOBOAATCA Ha OOHOM UMW HEeMHOTMX ydacTkax, pesynbTaTbl 3TUX U3MEPEHWIA MOryT OKasaTbCs
HeTUNUYHLIMK ANA Bcero obpasua.

6.2.5 lpu ncnonb3oBaHNU XUMUYECKOTo aHanM3a CTPYXKW, MOMyYeHHOR NPy NPepbIBUCTON 06ToYKe Unn
dpesepoBaHun, pesynbTaThl ABAAIOTCA NPeAcTaBUTENbHLIMU AN Bcero obpasua, Tak kak CTpyXKka CHATa co
3HaAYUTENbHON NNoWaAN NOBEPXHOCTN. TOYHOCTb YMEHbLIAETCS, CIIA CIIOU TOKapHOW CTPY)XKU He Bbinn KOoH-
LIeHTPUYECKUMU OTHOCUTENBbHO AnamMeTpa NpyTKa, UNu ecnn criou pesepHoi CTPYXKK He Bbinn napannesb-
Hbl MOBEPXHOCTHU.

6.2.6 lNpu ncnonb3oBaHUU NPEPLIBUCTONO CNEKTPOMETPUYECKOro aHanMsa kaxabli pas onpeaensieTcs
coflepxxaHue yrnepoaa Ha yqacTke AMaMeTpoM oKomno 5 MM 1 rnybuHoit okono 1 MM. 3T1o obecneynBaeT AocTa-
TOYHYIO TOYHOCTb, HO HE CTOSflb BBLICOKYH, Kak MpWU WUCNOMb30BaHUM MEeToAa NPEPLIBUCTON OBTOYKU UMK
bpesepoBaHUs.
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Mpunoxenne OA
(cnpaBoyHoe)

ConocTtaBrieHue CTPYKTypbl HacTOSLLEro cTaHAapTa co CTPYKTypoW
NPUMEHEHHOro B HEeM perMoHanbLHOro cTaHaapTa

Tabnuuya JA.1

CTpyKTypa HacTosILLEero cTaHaapTa

CTpyKTypa perMoHaneHoro craHgapra

1 O6nactb NpUMEHeHust O6nacTb NpUMeHeHust
KpaTtkuin 0630p MeToaoB

2 TepmuHbI U onpegenenus TepmuHonorms

3 OT160p 1 nogrotToBka obpasLoB 3HaueHne U NCnonb3oBaHne

OT60p 06pasuos

4 MeToauka

MeToauka

5 lpoTokon nenbiTaHmst

MpoTokon nenbiTaHus

6 TO4YHOCTb M NOrpeLHoOCTb

© ||~V oo [w |~

TOYHOCTb M NOrPELLHOCTb

Mpunoxenune JA ConoctaBneHne CTPYKTYpbl HACTOSILLETD
cTaHAapTa CO CTPYKTYPOVW NPUMEHEHHOro B HEM pervo-
HarnbHOro cTaHgapTa

Bubnuorpacus

HopmaTtuBHbIe CCbInkn
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