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[Mpeancaoene

IHenw w npuHOHNE cradgaprusaudd B Poccuiickol  Qenepaumn
ycraHoeaeHsl PenepansHeiM  3akoHoM oT 27 gexabpa 2002 r Ne 184-D3
«() TEXHHYUECKOM PETYIHPOBAHHH»®, & NPABHIA NPHMEHEHHA HALHOHAIBHBIX
crangapros Pocewiickoii @enepanun — FOCT P 1.0—2004 «Cranpaprasanns
B Poccuiickoi Oenepaunn. OCHOBHBIE NOTOAKSCHHAN.

CeeJlcHHS 0 cCTAHIAPTE

I TIOATOTOBJIEH H BHECEH TexHu4ecKHM KOMHTETOM MO
crangaprazanuy TK 145 «Metoasl KoHTpons MeTANIo0npoIyKIIHHy» HA OCHOBE
coDCTBEHHOr0 AayTEHTHYHOIO [MepeBojla Ha pPycckH A3eIK CcTa”aapra,
YKA3AHHOTO B NYHKTE 3.

2 YTBEPKJEH W BBEJAEH B JEHCTBHE [Mpukazom
DenepanbHOrO ATEHTCTEA [0 TEXHHYECKOMY PEryIHPOBAHHK) H METPOIOTHH
oT Ne

3 Hacroammuil crangapT ABIAETCH MOJHQHIHPOBAHHBIM CTAHIAPTOM
Mo OTHOMEHHK K perHoHansHomy ctangapry ASTM E 1077 «CranaaprHeie
METOAL HCOBITAHHH AN8 OUEHKH TAYOMHEI 00e3yINEpOXHBAHHA CTANBHBIX
obpazuoer (ASTM E 1077 «Standard Test Methods for Estimating the Depth
of Decarbuirization of Steel Specimens») nyreM H3IMEHEHHA €ro CTPYKTYPHI
I IPHEBEIEHHA B CODTBETCTEHE ¢ NMPaBHIaMHi, yeradoeneHusivmy B [OCT 1.5
(mogpaznens 4.2 1 4.3).

HaumeHoBaHHEe HACTOALIETO CTaHmapra H3IMEHCHO OTHOCHTEIRHO
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HAWMEHOBAHHA YEKAZAHHOIO PErHOHAILHOIO CTAHJApTa A4 NPHBEISHHA B
cooTeeTcTRHe ¢ [OCT P 1.5

CpapHeHHE CTPYKTYPRl HACTOANMIErD CTAHAAPTa CO  CTPYKTYPOH
YKa3aHHOTO PETHOHAILHOIO CTAHAAPTA NPHBECHO B NpHIomenud A

4 BBEJIEH BITEPBLIE

Huhopmayua 06  uiMeHeRUAX K HACHOAWEMY  cmaHoapmy
RVOAUKVEMCA € ENCEOHERHD N30Q8aeMoM  UHQOPMAYUONHOM  VKA3amene
«Hayuonaasnsie cmandapmsiy, @ mMeKcm UIMEHEeHuR N RoRpasok — &
eHceMecauno  n3dasaemmx  undhopmayuonnsix  veazamensx  aHaywonaisnme
cmakdapmei». B caviae nepecmompd (3aMeHbI) WIH OMMEHB HACMOAWEID
cmandapma  coomeememeaeyiowiee  veedosmienue Ovdem  onyOIUKOsaHo 8
exceMecauio  uidasaemom uHhopmayuonhom viazameie wHayuonarsnsie
cmandapmery. CoomsememsViowad unhopymayus, yeedoMmienue 1 mexcms
pasMeanmes makxce & Hgopmayuonnoll cucmeme obyeso NOILI0EAHUA —
Ha  oguyuaneron  catime @edeparbHozo  asenmomed MO MEXHUHECKOMY

PeSVanpoaa iy 1 e OIS HN /& Cemit HHME}JH-E!H

© Crannapraddgops, 2014

HacTosmuii crasgapT He MOXKET OBTh IOJHOCTEH) HIH HacTHYHO

BOCNPOHIBEICH, THPAMKHPOBAH H PACOPOCTPAHEH B KadecTBe OQHIHANBHOID

wiganua Oez paipemenus  (DelepalbHOTO AreHTCTEA MO TEXHHYECKOMY
PEryINPOBAHHIY H METPOIOTHH,

i
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HAILHOHAJIBHBIH CTAHJAPT POCCHHCKOH ®EJIEPAILIHH

CTAb

CraniapTHeIE METO/AL! HCOBITAHUH
08 OUeHKH ray0uHBl 00e3yrIepoeHHOTO C/I0s

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

Jdata seenenua — 2013-01-01
1 ObaacTs npUMCHEHHS

HacToswmii crapnaprt yCTAHABAMBAET METOALl OLEHKH CpPeIHEH HIH
MAKCHMANBHON rAy0OHHB 0DE3VTIEPOKHBAHHA B 3AKANCHHEIX H HE3aKaIeHHBIX
cTanbHelx H3genuax. [IpueegcHHBIE METOIB HCOBITAHHA COJEPHKAT METOIHKH
OLEHKH IITyOHHBI 00e3VTIIepoOKHBAHHA CTANEH HE3ABRHCHMO OT HX XHMHMECKOTD
COCTABA, MHKPOCTPYKETYPLI MATPHIL M (OpMBI  NONEPEHHOTD CEYMEHHA,
[IpuBeneHEl CIEAVIOUIHE OCHOBHBIC METOAHKH:

a) oTOOPOYHLIE METOIBI;

b) MHKPOCKOIIHMECKHE METO/IkI;

C) METO/Ibl HIMEPEHHA MHUEPOTBEPA0CTH;

d) MeToabl XHMHHECKOro aHaIH3a.

YKazaHHEIE METOALI NPEIHAIHAYEHEI A8 OOHApPYKEHHA HIMCHEHHH B
MHEPOCTPYKTYPE, TBEPAOCTH HIH COACPHAHHH VYIAepoga VvV [NOBEPXHOCTH
CTanbHBIX  ODpa3loB  BCOEACTBHE 00e3yTrIeposHBaHHA, O00YCIOBISHHOIO
HArPEBOM [PH MOBBILIEHHBIX TEMNOEpaTypax BO BpeMsf ropa4dci gedopMaiinm

HIIH TEPMHYECKOH 0DpaboTEH,

Hinauuwe opuuuaasHoe
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I'nybuHa 0De3vrnepoMHEAHHA ONPEACIASTCA KAK IIyOHHA, HA KOTOPOH
HADMWAAKTCA OAHOPOIHAA MHKPOCTPYKTYpa, TBEPAOCTE HIH COAEpHAaHHE
YrOepoaa, THINHYHEIE 018 BHYTPEHHEH 4acTH oDpazua.

B caywaax paszHornacHii B Ka4ecTBe apOHTpakHOrO METOIa CHEAyeT
HCHONB3IOBATL OO0JEe TOYHBIE METObl KOMHMECTBEHHOTD MIH HHEHHOro
ananuia (4.2.85 w 428.6). Meroas XHMHYECKONO aHalH3a ODBIYHO
NOKAILEIBAIOT DoJlee  3IHAMMTENBHYK TOYOMHY 0O0e3yTIepOXHBAHHA, YEM
METAIOTPA(pHYECKHE  METOABL,  HO HX  [pPHMEHEHHEe  OrpaHH4YeHO
ONpeIe/IeHHBIMH  IPOCTEIMH  (POPMAMH  NonepevHoro cedenus obpasna ©
HATHYHEM HEOOX0AHMOro oDopyaoBaHHA. DTH METOAH NPEIHA3ZHAYEHE! B
OCHOBHOM [ HCCnedoBaTenbekux pabor. Metoa u3mMepeHs MUKPOTBEPAOCTH
MPHTOAEH [0A TOYHRIX H3MEPEeHHH B CcOydae 3akaleHHBIX cTaneid c
OTHOCHTENILHO OJHOPOAHOH MHKPOCTPYKTYPOIi.

PeayneTaThl, NOAYYEHHBIE  NPHBEEICHHBEIMH METOQAMH MCNLITAHHIL,
MOTYT OBITh HCMONBIOBAHLL /I8 KOHTPOIS KAYECTEA MATEPHANA, MOCTABISEMOro
B COOTEETCTEHH C COTJIAIIEHHEM MeEXIy noTpedureneM H WIFOTOBHTEIEM, M4
YCTAHOBIEHHA MNPHUNYCKOB Ha o0padoTKy pesaHHeM, a Takke AN OLeHKH

BIIHAHHA TCXHOMOIHH MPOHIBOICTHRL Ha DEES}ITJ'IEPG}KHBEH He.

2 TepMuHbLI B onpeae/IcHHA
2.1 Cpeauaa rayviuna obe3yriepoxHBAHHA (average depth of
decarburizarion) — CpeaHee 3HAYEHME M3 NATH HWAH Dojee H3MepeHHi obuiei

rAVOHHE ODE3VTAEPOKHBAHNA,

B3
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2.2 cpeanna raybduHa 30HB 4HcTOro deppura (average free-ferrite
depth) — Cpeanee 3HaveHHe M3 NATH HIH Dolee HIMEPEHHH rIyOHHBI MOAHOTO
00e3yrIepOKHBAHHA.

2.3 noanoe obesyraepoxuBanue (complete  decarburization) -
VMEHBIIEHHE COAEPHMAHHA YIIIEpO1a HAa MNOBEPXHOCTH CTANBHOTO oDpa3zua 1o
IHAYMEHHA HHEKE Mpelena pacTBOPHMOCTH yriaepoja B (EeppHTE, B pe3yiabTaTe
YEro CTPYKTYPa COCTOMT TONBKO U3 (heppHTAa.

2.4 rnyduna 30861 yHcToro eppura (free-ferrite depth): Paccrosnue
N0 JIHHHH [OepneHJHKYIAPHOI NOBepXHOCTH o0pa3ua oOT MNOBEPXHOCTH [0
TAKOTO YY4aCTKd, CTPYKTYPA KOTOPOro HE ABAAETCA MOMHOCTRIY (EePPHTHOI, T.€.
COAEPHHT JAPYTHE NPOIYKTH (DAZ0BEIX ApeBpalleHHi.

Npumewanne | - Tepmun «uncteid  geppuTy HCNONBIVETCH TaK®e 04
obo3Havenns  THOOYIAPHEIX  H3OMHPOBAHHEX — 3EPEH  J0IBTEKTOMAHOTO  deppura B

MHEPOCTPYETYPE CPeIHEeYT NepoIHCTRY J0IBTEKTORIHLIX CTANEI.

2.5 makcumaabuan rayiuua obesyraepoxnsanung (maximum depth of
decarburization): Hawboasmee w3iMepeHHOe 3Ha4YeHHe oDHIEH TIYDHHBEI
00eIYINEPOKHBAHHA.

2.6 wacruunoe obezyraeposxusanne (partial  decarburization):
VYMmeHplIEHHE CcOJepKaHnd Yrlepoaa v NMOBEPXHOCTH cTalneHoro obpaszua jpo
IHAYEHHA, KOTOPOE HHUAE, YeM COJACpXAHHE YyIIepoa BO BHYTPEHHEH 20He, He
nojeepragueiica o0e3IVIIePOKHBAHHID, HO BRIIIE Tpeaena pacTEOPHMOCTH

yriaepoaa B eppHTe NpH KOMHATHOH TeMneparype.
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2.7 obmaa raydmuHa obdezyriaepomueanun  (total depth of
decarburization): PaccTosanse no NIHHHH NEPNEHIHKYIAPHOH [TOBEPXHOCTH
o0pazua OT MOBEPXHOCTH A0 TAKOTO YYacTKa BHYTPH o0Dpasta, B KOTOPOM
cOAEpHaHHe YIIepoda CTAHOBHTCA PABHEIM €ro COIEpPKAHHID B CTAIH, T.€.
CYMMA MTYOHH TIOTHOTO M YACTHYHOTO 00e3yrIepomHBAHNA,

3 O1dop »m noaroroeka obpazuoe

3.1 Obpazuw cnegyer oTOHpaTE H3I TEX MECT, KOTOPLIE ABIAKITCH
NpeJCcTABHTENBHEIMH JUIA JaHHOoro Higenus. Mecra orhopa M KOJIHYECTBO
0DpasnoB 3aBHCAT OT XapakTepa HCHBITYEMOID MaTepHana H yCTaHABIHBAKTCH
M0 COTNAEHHD MEXITY HATOTOBHTENEM H NOTPEDHTENEM NMPOIYKIHHA.

3.2 0Oo0pazum amna  oTOOPOYHBIX  HCMBITAHHH € HCOONB30OBAHHEM
H3IMEPEHHA MAKPOTBEPJAOCTH Ha MNOBEPXHOCTH, HanpuMmep Ha npubope
Pokeenna, J0MKHE HMETE JOCTATOMHO MAJBIE Pa3MEPEl, 4TO0R HX MOMKHO ObLIO
COOTBETCTBYIOIIHM 00pa3oM MOMECTHThE HA CTONHK TBepaomepa. [loeepxnocTs
obpasua He cHeayer nojseprare Kakoi-nudo oOpaboTEe, 38 HCKIIYEHHEM
yAANeHHA OKAMHHEL (eclH OHA M[PHCYTCTBYET), MCOONBIYA Takol MeTon,
KOTOPEI HE NPHUEBOINT K HIMEHEHHIO CEBOHCTE NOANOBEPXHOCTHOTO METAA.

3.3 Obpazusl 118 MeTamiorpaHYeckHx METOA0B  HIIH METO0B
H3IMEPEHHA MHKPOTBEPIOCTH, a4 TaKXKe 08 MaKpPOCKONHYECKHX METOIOB
OTOOPOYHEIX  MCOBITAHHH  cHeayer oOTpe3aTe OT MAacCHBHOro  obpasua
NEPNEHTHKYIAPHO NPOJOIEHOH OCH H31eNHd, YTODE HIMEPEHHA MPOBOIHIIHCE
Ha MONepedHo NIoCKocTH. Takad METOAHKA MOIBOIAET ONPEJendATh HIMEHEHHE

0DeIYTIEPOAHBAHKA 10 KOHTYPY obOpa3ua.
4
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34 Jna obpazuor JHaAMETpOM oOKodo 2.5 ©M  [OOJHPOBKE M
HCCIEA0BAHHID [MOJBEPracTca BCE NonepedHoe cedenne. B caoyuae Oomee
KPYIHBIX [MONEPEYHBIX CEMEHHH 118 OUEHKH H3MEHCHHH 0De3yTrIepoXHBAHKA HA
PA3AHYHEIX YYACTKAX TMOBEPXHOCTH CIHEOYET HIrOTOBHTE OJHH HAKH Donee
oOpaznoe. Ha pucyaxax | — 3 norazadsl THNHYHBIE cXeMbel 0oTDOpa obpasuos,
KOTOPBIE MOKHO HCHOONB3OBATE A8 DONEE KPYNHRIX cedeHHid. Cxema otbopa
00pazlos AMA KPYNHBIX Ce4eHHH domkHa OBITE YKa3aHa BO B3aHMHOM
COrNameHun Me# /1y H3IrOTOBHTENEeM H noTpeduTenem,

3.5 Oopazusl 108 MeTOA0B XHMMHYUECKOrD aHAIH3a [JOJEHB HMETh
JOCTATOMHYEY JUJIHHY, YTODB Maccad CHHMacMOH 9epe3  OnpeacIcHHEIS
HHTEPBANL TOKAPHOH CTPYEKH COOTBETCTBOBANA TpeDoBAHHAM XHMHMECKOTD
AHAIH3A HIH pa3sMepsl NOJABepraeMbix (pe3epoBaHHI) NOBEPXHOCTEH ObUIH
JOCTATOYMHO BEIHKH IS OPOEEICHHA HCKPOBOIO COEKTPOMETPHUECKOrD aHAIH3a
H OpH 3TOM JOCTATOYMHO Malkl [O04 M[NOMELIEHHS o0pa3lua B WTATHEB

COEKTPOMETpA.
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BRI FICETO A ORATE
Jusa 0 8EE KPYTIHLDN
PEIMEROE

ARAMATHCTE wn

AHEmeTp = 15 < T ww

MEEHHD HEMARIORAT R
B JUERCFAMICTE

asameTp > 76 = 152 um

====—= JIHHEH PEIEH
— HCCRELYOHAR IOBCPEHOCTE

[ nNEpOEARHAE NOBEHXEDC T

ARaETp = 152 wiwi

Pucynok | — Tunwunsle cxemsl oTDOpa o0pa3znoe 08 KPYyribix
PaAsIHYHOTO pazMepa.

NPYTKOR
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SEOECHD BERONKINAETR

Ane GONee KpYIHMK
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Pucynor 2 — Tunuueele cxembl oTOOpa obpaszuoe and
NPYTKOB PA3IHYHOTO pasMepa.

KEBAAPATHLIX
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Pucynok 3 — Tunuuneie cxemel oTOOpa 00pasziuoB 08 IUIOCKHX H
MPAMOYTOABHEIX 3aTOTOROK PA3THYHOIO paiMepa.

4 Meroauka

4.1071bopouHBIe METOLI

4.1.1 OtrbopovHBI¢ HCOLITAHHA HBIAKTCA NPOCTEIMH, OBICTPEIMH H
IKOHOMHYHBIMH ~ HCOBITAHHAMH,  NPEIHAIHAMECHHBIMH  OJ8  OT/JEIEHHA
HEODEIYIIepoMkeHHbIX  oDpainoe oT  0o0pa3suoB  C©0  IHAYHTEIBHEIM
obesyraepoxnpanieM. Ha OcHOBAHMH pe3yILTATOBR 3THX HCHOBITAHHH MOTYT
OBITE HCTIOMLIOBAHEL JIPYTHE METOAL HCTIBITAHHH.

4.1.2 Teepaocte Ha  noeepxHocTH  obpazuma - B cnywae
TEPMOYAPOUHEHHLIX M3Jenuii, ocoDeHHO B COCTOSHHM [OCHE 3aKAIKH, OT

MATEpHATA, MTOABEPracMOTae TE']MH‘-IECHGT:I GEPHEDT]{E., OTPE3AET A KGPDTEHE

b
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oDpa3zel, KOTOpelil 3aTeM 0DpabaTEIBACTCA MO TAKOMY e PEeKHMY, KAK JaHHLIH
MaTepHan, HiH BMecTe ¢ HHM. OOHaKo 3T0T oDpasel He MOJBEPracTca OTIVCKY.
OxanuHy, OPHCYTCTEYIOIIYID HA NOBEPXHOCTH 00pasua, YAANAKT NPOROI0YHOH
meTkoH, 0DAYBKOH CTEKNAHHOH ApoOBID M T. 1., 4 3aTeéM NPOBOIAT HIMEPEHHE
TEEPAOCTH HA MOBEPXHOCTH, 00BMHO no wmwkane O Teepaomepa Poxeenna.
[IpucyrecTRHe  0De3yTACPOXHBAHHA  ONPEIENAIT N0  PazHOCTH  MEXEIy
TEREPAOCTEH) HA MOBEPXHOCTH 00pa3na H TEOoPeTHYECKOH MaKCHMAIbHOM
TEEPAOCThI) [ COAEpPHAHHA YIIepoda B MCCAEIYEMOH cTand. JTOT MEeTof
HAuDOee NOAXOOUT 08 cTanei, cojepwamnux npudausnTensHo Meree 0,35 %
YIIepoad, HO MO3IBONAET TAKAE OOHAPYHKHBATE IHAYHTENLHOE
00e3yrIepoXHBAHHE B CTAMAX ¢ 0O0Ne€ BHEICOKHM COJEpXAHHEM YIIepoga.
MeToa He npHMeHHM I8 CTaneld, KOTOphle He YIPOYHAKTCA NPH 3akalke,
HanpUMep 08 HHIKOYTIePoAHCTRIX CTaneH.

4.1.3 Bremnuui BHJ NONEpPEYHOrD ceveHHd odpasla nociae TPapleHHS -
[IpucyrcTeHe 00E3VINEpPOKMBAHHA OMNpeJeldeTcd N0 HATHYHID KOHTpacTa
MEHAY MOBEPXHOCTHRIM ClIOEM M BHYTpPeHHEl wacTeid oOpaina  nociae
TpasneHud. [lomepeunsiii  odpaszen MOKHO NOABEPraTe UUIHHOBAHHKY H
MAKPOTPARJACHHKY MIH OONHPOBAHHK H MHKPOTPABICHHKD. JITOT METO]
JONYCTHMO NPMMEHATh 10a oDpailoB B COCTOAHHH MOCHE MPOKATKH, KOBKH,
OTHHIA, HOPMANHIAUHH HAH TepMmu4eckod obpaborku. O0e3yraepoxeHHBIH

MOBEPXHOCTHRIH CIOH, €ciH OH NPHCYTCTBYET, OOBIYMHO BRITNAAHT Oonee

9
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CBETABIM Nocae TpagneHuA. CoOTBETCTEYIOMIHE PEAKTHEEl 118 MAKpPOTPARICHHA
npueeaeHs B [1].

4.2 MHKPOCKONHYECKHE METOIhI

4.2.1 MHKpOCKONMHYECKHE  METOIBl  TPedyHT  HITOTORIEHHA
MHKPOUUTHGOB B TOTEPEYMHOM CEYEHHH, NO3IBOMAKMIHY JAOCTATOYHO TOYHO
ONpPEeaeniTE MMYDHHY H XapakTep NPHCYTCTRYIOMEro obesvraepoxueanna. Jna
OHEHKH THYOUHB 0DE3VIIIEPOMHEAHHA MOTYT OBITh HCIIONB30OBAHBI HECKOIBKO
Meroaos., CraTHCTHYECKads TOYHOCTE EKAXJAOTO METoa H3IMEHHEeTCA B
3ABHCHMOCTH OT KOJIHYECTBA HIMEPEHMI,

4.2.2 MukpockonH4eckHe HCTILITAHHA O0OBIYMHO JamT
YAOBIETBOPHTENBHLIE Pe3yILTATEI MPH ONpPeAeleHHH NPHIOJHOCTH MaTepHanta
U HAMEYEeHHOTrD TPHMEHeHHN, ero COOTBETCTBHA TeXHHYECKHM YCIOBHAM,
MPOH3BOACTEEHHOM KOHTpOIE, pazpaboTke WIH HCCAeJ0BaHHH.

4.2.3 MHEpOCKONIHYECKHE METOJAB B HaHDONBIIEH CTENEHH NOAX0AAT
AA H3MEpeHHA rayoHHbl o0e3vraepokHBaHus B 00pa3iax B COCTOSHHH nocie
NPOKATEH, KOBKH, OTKHIA WIH HOPMATH3aUHH. DTH METOAL MOTYT OBITh TAKKE
HCIIONB30BAHEL 404 TepMooDpadoTaHHBIX 00pa3sioB, XOTHE H ¢ MEHBUIEH
TOYHOCTBIY ONPEASIcHHA MAKCHMAIBHOH rMyOHHEL 0083y IepoXKHBAHHA.

MosHo TakKe OLUEHHEATE 0OPAsLE Mocae ChepoHIHIHPYIOIIETD OTHHIA
HIIH XONOAHOH nnacTHdeckoil aedopManMi, OJHAKO B THX  CIV4asx
O0OHApYKEHHE CTPYKTYPHBIX HIMEHCHHIH, 00VCIOBIEHHEIX
o0e3yrnepoKHBAHHEM, #BIAeTCH OO0lee TPVIHBIM, HeéM 08 CTPYKTYD,

MOIMYHCHHBIX MOCIIE Fﬂpﬂ‘IEﬁ ,[[E[]}GPMEHHH HIH MOJHOIMO OTHEHIA.
L
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4.2.4 HamepeHue ravOHHBE 00e3VINICPOMHBAHHA OCHOBAHO HA OLCHKE
HIMEHEHHA  MHKPOCTPYETYPBRl ¥  [MOBEPXHOCTH  BCIOEACTEHE HIMEHEHHA
cojepaanna  yroepoga.  Jlerde | Beero  OUEHHTE  TAYOMHY — NMOAHOTO
obdesyriaepoxHBaHid dnarogapd YEeTKOMY KOHTPACTY MERIY CIOoeM HHCTOro
theppuTa, ecaH OH NPHCYTCTBYET, H CTPYKTYpPOH BHYTpH obpasua. [nyOuay
30HE YACTHYHOTO 0DEIVTIepOMHEAHHA MOMKHO JTYVUIIE BCEr0 OLUEHHTE, ECIIH 3Ta
30HA CcocTOMT M3 Qeppura w nepaura. Ecnam  obpazen  noasepraiacs
CREPOMAHINPYIOIIEMY  OTHEHIY, TO 04 OUeHKH  oDmeid  royDHHBI
0De3yTrIepoKHBAHHA HCIMILIYETCH H3IMEHEHHE coAepikaHus kapOWI0B B 30HE
HacTHYHOTO oDesyranepoxueanuda. B cayuwae tepmoobpaboTaHHBIX oDpasuoe
ans ouneHKH oDmel rny0HHBL 00e3VrIepoOKHEAHNA HCHONBIVETCH NPHCYTCTEBHE
HEMAPTEHCHTHRIX CTPYKTYP B 30HE HacTHYHOrO obesyraoepoxupanud. Takue
H3IMEpPEHHA OOBIYHO TNPHBOAAT K 3aHHXKEHHOH oueHKe oDwel riaydHHE
0De3yrIepoKHBAHHA. Hns HEKOTOPBIX BRICOKONIErHPOBAHHEIX
HHCTPYMEHTANBHBIX CTanei, NoABeprHyThiX COEepoHIHIHPYIOIIEMY OTHHIY,
rIyoHHY 00e3yTrIepokHBAHHA MOMKHO OLICHUTE MO HIMCHEHHAM [BeTa oDpa3ua
nocine TpasneHHA. Jlna aycTeHHTHRIX CTane#d, coJepxalHx Mapraser, B
COCTOAHHH [OCIE 3aKAIKH  TAy0HHA, COOTBETCTEYIOMIAA OOpeleleHHOMY
CONEPMAHHID  VIIEpOoJaa, MoXeT OBITE  ONpEeieneHa Mo HIMEHEHHAM
MHKPOCTPYETY b BCIEJCTEBHE obe3yraepoKHBAHKA. I[Ipumepst

GEEEI}’FJIEPG}EHHEHHH AJf cTaned B COCTOAHHH ITOCHe NpoEaTKH, TEPMHHECKDE
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uﬁpaﬁnmﬂ H CIZIJE[]GHHHEHP}'H’!UJ,EFG OTHHra MOKATAHEI COOTBETCTECHHO HA

pHCYHKaxX 4 — 9,

Pucynok 4 — [llpusmep MHKPOCTPYETYPB MOOJAHOCTBH) MNEPIHTHOH
NErHPOBAHHON  CTAIH B COCTOSHHH [OCHE TMPOKATKHW, B KOTOpOi He

HADMIAAKTCH BHAMMBIE NPH3IHAKH o00e3yraepokHeBanua. [eMmHBIH CHI0i Ha
MOBEPXHOCTH HBIAETCHA OKCHIAOM Keneia (npoxkaTHoH oxkanvHoi) (200x
Tpasienue 2 Yo-HBIM CIHPTOBLIM PACTBOPOM A30THOH KHCIOTHI)

]

Pucynok 5 -  [llpumep  MHEPOCTPYVETVPEL ¢ HACTHYHEIM

0DEIVTNEPOKHBAHHEM (Y MOBEPXHOCTH H BOIH3H Hee Habmwaaetca depput) B
MOAHOCTEHY MEPIHTHOH NErHPOBAHHON CTANHM B COCTOAHHH MNOCIE TNPOKATKH
(200, TpaneHne 2 %o-HbIM COHPTOBEIM PACTEOPOM a30THOH KHMCIOTH )
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Pucynor 6- Ilpumep MHKpPOCTPYKTYPH (DOIHOCTBH) MAPTEHCHTHOH)
TepMo0oOpaboTAaHHOH JIerHpoBaHHOH CTanH, B KOTOPOH He HabmoIanTcHd
BHAHMEIE MOpHIHAKH oOesyrnepoxueanna (200= | Tpaenenue 2 “o-HBEIM
COMPTOBLIM PACTEOPOM a30THOH KHCIOTHI)

Pucyuor 7- Ilpumep wactHuyHOro o0ezyriepodHBAHHA ¥V MOBEPXHOCTH
obpazia TepmMo0DpadOTAHHOH  JNErHPOBAHHOH  CTanH ©  MapPTEHCHTHOH
crpykTypoii (200x, Ttpasnenne 2 %-HEIM CHOHPTOERIM PAcTBOPOM a30THOH
KHCIOTHI )

13
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Pucynox 8 — Ilpusmep nonnoro obesyrneposHBaHdg  (30Ha YHCTOrO
tpepputa | — 2) w uacTHuHOro obOesyraepokHBaHuA (TemMHas 30Ha 2-3) B
TEPMOODPADOTAHHOH JErHPOBAHHOH CTAIH C© MAPTEHCHTHOH CTPYKTYPOH.
Obmas royduHa obe3yrnepoKHBAHHA PABHA CYMME TIYOHH 30H OOMHOTO H
HacTHYHOro odesyraepomueanua (1-3) (200x= | tpapnenne 2 %o-HBIM CIIHPTOBEIM
PACTEOPOM A30THON KHCAOTH)

Pucyaok 9 — [lpumep wacTHuHOro 00e3yrilepoKHBAHHA B YIIEPOINCTOH
HHCTPYMEHTANLHOH CTalH, OTOMIKEHHOH Ha raoDynapHwil nepamT. 3oHa
YHCTHYHOTO 00E3VTNEPOKHBAHNA COASPHHUT MEHLIIE KapOUI0E, YeM MATPHLA, H
MHOTHE KapOHIL NPHCYTCTEYIOT B BHJE NEPNHTA, 4 He cepoHJanbHEIX YacTHIL.
(100>, rpasnense 4 %o-HbIM CIHPTOBLEIM PACTBEOPOM NMHKPHHOBOH KHCIOTH),

4.2.5 lonupoeanue odpasuoB caeayeT OCYHIECTBIATE TAKHM 00pa3zoMm,
4TO0B HCKNHYHTE 3AKPYIIEHHE HX KpoMok. Ecin He npoBoisT MOHTHPOBKY

uﬁpasunn H HX ZalHTY O0T 3aKpyriACcHHA EpOMOE, TO YIOBICTEBOPHTCIbHEIC
14
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PEIYALTATEL  MOXKHO  NOAVYHTE [OPH  HCOOILIOBAHWH  CTAHKOE 174
ABTOMATHYECKONO MoAHpoeaHHA. CroeayeT NPHMEHATh TKAHH € KOPOTKHM
BOPCOM; MONHPOBAHHE ADpPAIMEHEIMM MATEPHAIIAMH ¢ PasMEpPOM ATMA3HBIX
HACTHI MEHee | MEM 4YacTo ABIAETCH HEeHYMHBIM. Eciam ykaszaHHBEIE CTaHKH
OTCYTCTEYIOT, 4 TAK¥KE eclH 00pa3lbl HMEHT MANLIE PAIMEPLI HIH HeY10DHYIO
thopMy AMA TAKHX CTAHKOB, To o0pasibl CIeAyeT MOHTHPOBATh B 3aMHMHEIS
npucnoco0neHHa HIH B Pa3THYHBIE MOHTHPOBOYHEIE nnacrMaccel. [lpw
HCMIONIB30BAHHH HEKOTOPEIX MOHTHPOBOYHBIX MAACTMACC MOMHO HE NOITYYHTh
TpedOyemoro coxpanenus kpomok. M3 o0wiMHO npHMeHseMBIX nmacTMacc
HAHIYYIIEE COXpPAHEHHE KPOMOK OOBIMHO [JOCTHTaeTCHd NYTEM 3JaNpecCOBKH
o0pa3loE B MATEPHANL HA OCHOBe J3MOKCHAHON cmonbsl, OnruMansHOe
COXpaHeHHe KPOMOK obecneuHBanT MOKPLITHA, HAHECEHHEIE
IMEKTPOAMTHYECKHM MM  XHMHYECKHM [VTeM, KOTOpBIE PeKOMEHIYeTcH
HCIOJIB30BATE B KPHTHYeCKHX cavyaax. [lomupopanHe cneayer oCylecTBIATh,
HCIONBAYA METO/AbI, KOTOPBIE MO3BONAK0T BRISBHTE HCTHHHYH) MHKPOCTPYKTYPY
MOBEPXHOCTHOIO CJIOA B COOTBETCTBHM ¢ [2].

4.2.6 TpapneHue chneayer MOPOBOAHThL, MHCHIONBIVA CTAHAAPTHEIE
PEaKTHBLL B COOTBETCTBHH ¢ [3], HANpHMEpP CNHPTORLIE PACTBOPEl A30THOH HIH
MHEPHHOBOI KHCIO0THI, BRIOpAHHEIE HA OCHOBAHHH ONBITA OLEHKH HCCIEAYEMOTO
marepHana. MoOmHO TakKe HCNONB30BATH CNEUHANLHBIE PEAKTHBEL, €CIIH 3TO
AUKTYETCH BOZHHKIIEH cuTvanued. B nogoDHBIX cayuasx A0MKHO OBITh

AOCTHTHYTO COTAAICHHE MERTY HATOTOBHTEICM H I'IDT]]EﬁHTEJ'IEM.

1%
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4.2.7 B cayuae 3aKaJEHHBIX AVCTEHHWTHBIX MApPraHUOBHCTEIX  CTaned B
MOBEPXHOCTHOM CIOEe ¢ codepxandeM yranepoga Hmme ~05 % Oyoer
MPHCYTCTEOBATE IMCHIOH-MAPTEHCHT. JTaA CTPYKTYPA AYYIIE BCErO BLIABIAESTCH
NEPBOHAYANRHLIM TpaBneHHeM B 2% -HOM CHOHPTOBOM PAacTBOpPE a3l0THOH
KHCJIOTHl B Te4YeHHE 5 ¢ H nocnenywuum TpaeneHueM B 20%-noM BoaHOM
pacTeope nUpocyabiHTa HaTpua B Tedenue ~20 ¢. [Mocne wiMepeHns rIyoMHE
ITOTO CII0A 0DpAa3el] MOKHO NOJABEPrHYTE CTAPEHHIO NPH TEMIEPATYPE OKOIO
360 °C B Tewenne | w B HenAX BBUISNEHHA NEpIHTa [0 IPAHHMLAM 3EpEH B
CcpeaHeH 30He, IJe coAepxaHHe yrnepoaa npessimaer ~ 1,16 %, DToT nepaur
BERIABIACTCA TPABICHHEM CHHPTOBBIMH PACTBOPAMH A30THOH HWIH NMHKPHHOBOH

KHCI0TEL, JTH YCIIOBHA NPHEeAeHbl HA pucyHkax 10 u 11,

I‘LL

Pucynox 10 — TIlpumep o0OpazopaHHf INCHIOH-MAPTEHCHTA, B
o0e3yrIepOKeHHOH  MOBEPXHOCTHOH  30HE  3aKAJIeHHOH AVCTEHHTHOH
MAPraHUoBHCTON cTanu, coaepxamei medee 0,5 % yraepoaa (100x= | Tpapnenne
2%-HEIM CITHPTOBKIM PACTBOPOM AZ0OTHON KHCIOTHL B TEUEHHE 5 ¢, a 3aTem 20%-
HBEIM BOJHBIM PACTEOPOM MHPOCYIL(PHTA HATPHA B TeweHue 20 c).

Lix
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Pucynok |1 — [lpumep 3akaneHHoil aycTEHHMTHOH MapraHlOBHCTOMH
CTann, NOABEPIrHYTOH CTapeHHI) TIpH 560"C B Tewenwe | waca ¢ UeNBIO
BRIJIEJICHHA [EPJIHTA [0 IPAHHIAM 3EpPeH B TeX y4YacTKax, rie cojepikaHue
yraepoaa Beimie 1,16 % (HOMHHANBHOE coAepXaHHE YIIepoIa B CTAIH OKOIO
1.3 %) (50= | rpapnenue 2% -HbIM CIHPTOBEIM PACTEOPOM a30THOM KHCIOTEL).

4.2.8 Hamepenue raydOHHED 00e3VTIEpOKHBAHNA

4.2.8.1 I'nydHHY 30H NOAHOTO H YACTHYHOTO 00E3YrnepoXHUBAHHA HIIH
o0y  raydHHY  0De3YINepOXHBAHHA  MOKHO  HIMEPHTE  Pa3IHYHBIMH
METogaMH B 3ABHCHMOCTH oT Tpedyemoil TouHocTH. HMamepeHus MoXHO
EBIMIOJIHHTE, HCIOAL3YVA OKYIAPHYH BCTABKY CO IIKAMOH (OKYAAP-MHKPOMETP),
BUHTOBOH  MHKPOMETPMUCCKHH OKYIAP CO IWITPHXOM (HHUTBH) HIH WIKATY,
NOMEMIEHHYK) Ha MNPOSKIHOHHBIA 3KpaH W3 MaToporo crexna. MHiamepenus
MOMKHO NPOBROANHTE HA HiobpameHuH MM dororpaduax. Mimepenns MomHO
TAKMKE MPOBOAHTE, HCIOALIYA METOAb aHamHia H3oDpameHHd. TodHOCTB

H3IMEPHTCIRHOID ‘_'fETpEIﬁCTBE JA0AHA OBITH onpeaciacHa © MOMOIERD 00BEKT-

MHEpoMeTpa. MeToas! KATHOPOBKH CBETOROI0 MHKPOCKONA OMHCAHEL B [4].
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4.2.8.2 OnTHMATBHOE VEEIHMEHHE, HCOOABIVEMOE M4 H3IMEPEHHA,
CIeAyeT BRIOHPATE B 3aBHCHMOCTH OT HabmogaeMol cTpyKTypel. B HekoTOpRIX
CIY4aAx MONE3IH0 NMPOBECTH CKAHHPOBAHHE ODpa3sla NpH HHU3IKOM YBEMTHYCHHH
nepen HiMepenuem. HcenonniosanHoe YBENIHYEHHE INOIEHO OBIThE JOCTATOMHO
DONBIIHM 1714 ANeKBATHOIO pa3pelleHdd CTPYKTYPRL H JOCTHMREHHA Tpedyemoi
TOYHOCTH HIMEPEHHA, 4 TAKMKE A9 HCKIIOYEHHA OHOKH H3IMEPEHHA.

4.2.8.3 Tlepen waMepeHHEM HEOOXOIHMO MPOBECTH CKAHHPOBAHHE BCEi
NOBEPXHOCTH 0Dpa3na npH OOOXOAfNIeM YEEIHYEeHHH (YBEIHUYEHHAX), YTOOEI
yOeIuThes B TOM, MTO ODpa3sel] NpHroTOBISH J0MEHLIM 00pa3oM, OLEHHTL
OIHOPOAHOCTE MNPHCYTCTBYIOWIEre O0e3yTAepOXHBAHHA M  YCTAHOBHTBE Er0
xapakTep, T. €. HBIAAETCHA NH OHO - WM TONBKO 4acTH4HeIM. Ecnwu
HPHCYTCTBYET NolHOe obesyrinepomupanve (uucTelil deppur), TO cneayer
OLEHHTH Er0 PABHOMEPHOCTh.

4.2.8.4 Haunbonee npocTEM METOAOM H3IMEPEHHA, JOCTATOUHEIM BO
MHOTHX COy4asx, SBAfeTcd BeIDOP N8 H3MEpeHHA Tex MecT odpasua, KoTophie
XAPAKTEPHIYVIOT CpedHHe W HAHXYIWHE YCAOBHA MNOJHOT0 H HYACTHYHOTO
obezyrnepoxueanida. Mamepenne rayvOHHBE 3THX  COCTOAHHME NPOBOJAT <
HCIONBIOBAHHEM M3IMEPHTEABHBIX YCTpoiicTE, vkazanHeix B 4.2.8.1. [n=
ceveHHH, (opMa KOTOPRIX COAEPEHT YITOBRIE YYACTKH, 0De3yrIepokHBaHHE B
TAKHMX MEeCcTaX He HIMEpPHIT, EClM 3T0 He ykazaHo B TpebopaHuax. B nocneaHem
Cny4ae pe3yabTaThl  VKA3AHHBIX  HIMEPEHHH NPHBOJATCA B [IPOTOKOIE

HCHBITAHHE OTIENBHO.

-3
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4285 Ilpy KOHTpONE Ka4ecTBAa MIAM  HCCIEIOBAHHAX  MOTYT
noTpedoBaTECA  HMIMEPEHHA CcpeiHeld rayOHHBI NOIHOTO HAM “YacTHYHOTO
ofezyrinepoxupanna WaH  obumed rayduHel obeszyrnepoxueanna ¢ Oonee
BEICOKOH CcTAaTHCTHYeCKOH TouHOoCTRi. B Takux cnywaax odeszyriepoxueaHue
MOMKET OBITH ONpeleneHo NYTeM NpPOBEIeHHA pAga H3IMepeHHil 1o Bcemy
KOHTYPY CEYeHHA o0pa3zna B [OPOHIBOABHO BHOpaHHBIX wecTax. J[lnA
MOJYYEHHBIX  PeIyALTATOER  MOMKHO  BRIMHCIHTE  CPEAHHE  IHAYEHHA,
Cpe/JHEeKBA/IPATHYHLIE OTKIOHEHHA H 93 %o-Hele JOBEPHTENBHBIE HHTEPBAIILL
Heobxoaumoe KonHYecTBO H3IMEpeHHH 3aBHCHT 0T passaepa oOpa3ua #
TpedyeMOH TOYHOCTH.
4.2.8.6 Ilpn uccnegoeaHuAX A04 OonpeaeneHis 8 mwodoMm Mmecte obpasua
riyOHHBL, TAe MHKPOCTPYKTYpPa CTAHOBHTCA OJHOPOAHOH H XapakTepHol and
€ro BHYTPEHHEH MHKPOCTPYKTYPEL, MOKET DbITh HCNOIE30OBAH METO] IHHEHHOTO
ananu3a. [IpoeogaTca NWHHM, OapanielsHBIE NOBEpXHOCTH  obDpasua,
PACOON0MKEHHEIE HA OIPEASISHHOM PACCTOSHHH JPYT OT ApYra, H onpeJelseTcH
NPOLEHTHAS J0MA KGKI0H NPUCYTCTEYIOWESH CTPYKTYPHOH COCTARNAIICH.
4.2.8.7 Ecnu HabmaaeTCA HEODBIYHO rayooKoe NOKATBHOE
0DeIyrIepoOKHBAHNHE, HANPHMED, CBATAHHOE C MPHCYTCTEHEM IUIEHE! HITH 3aKATA,
To raybuHa obelyrIepoXBaAHHA B 30He 3THX Ae(eKTOR JoMKHA ORTE H3IMEPEHA
H YKAZaHA B OPOTOKONE HCOBITAHHA OTAEABHO ¢ ODBACHEHHEM NPHPOJEL

HaDMOAaeMoTo JeferTa.
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4.2.8.8 IIna ONpeacneHus rayoOHHB oDezyrIepoKHBaAHHA B
BEICOKOIETHPOBAHHEIX  HHCTPYMEHTANBHEIX  CTANAX,  OTOMMEHHBIX  HAa
rno0yIApHEIH HEMEHTHT, HANPHMEDP, B DBICTPOPEAYIIHX CTANAX, HCOOABIVIOT
HIMEHEHHE UBETa NpH TpasneHHH. [loaHpoBanHelH oOpazen NOABEPrawT
TpapiaeHH 4%-HBIM PacTBOPOM a30THOH KHCIOTEL B METHIOBOM CIHPTE B
TeueHHe npumepHo 60 ¢, 40 Tex nop NokKa NOBEPXHOCTHEIA CNOH HE CTAHOBHTCH
roayboBaro-3encHoBaTeiM, (O0mas rayOHHA 00€3VINEpOKHBAHHA HIMEPHASTCH
npu 100= no Ttoro mecta, rjie UBET HIMEHAETCA ¢ ronyDOBATO-3ENEHOBATOrO HA
3ENEHOBATO-KOPHYHEBRKII.

4.3 MeToa H3MepeHHS MHKPOTEEPI0CTH

4.3.1 Meroa wu3MepeHHd MHKPOTBEPIOCTH TpedVET HIrOTORISHHA
NOJHPOBAHHBIX MHKPOILNHQOE B [ONEPEYHOM CEYEHHH H B HaudonblIeH
CTENeHH MNOAXOAMT Aaa TepMmooOpadoTaHHeIX o00pazunoR ¢ J0OCTATOYHO
OJHOPOAHON MHKPOCTPYRTYpOi. OH He peKoMeHIyeTca AN o0pasloe, KOTOpkE
COZIepIKAT JBe CTPYKTYPHLIE COCTABAAIIHE CO 3HAYHTENBHO OTIHYAKIIEHCcH
TEEPAOCTRIO.

4.3.2 Ouenka odweld ravOHHLE 00e3yTIepOKHBEAHHA OCHOBAHA HAa
HIMEHEHHH MHKPOTBEPIOCTH B 3ABHCHMOCTH OT PACCTOAHHA OT IMOBEPXHOCTH.
Obmasa rnydHHa 00e3yVIepoOXHBAHHA COOTBETCTBYET IAyDHHE, HA KOTOpOi
TEEPAOCTE CTAHOBHTCA IMOCTOAHHOH W paBHa TBepAaocTH BHYTpH obpazua. [lo
COrTANICHHKD MEXIY HIrOTOBHTENEM M NOTPEOHTENEM MOMKET ONpPeAelAThCH
rnybHHa, COOTBETCTBYIOIIAA ONPEIENeHHOMY  3HAYEHHH  TBEPIOCTH M

HazblBagMan «3peKTHEHAA TIyOHHA 00E3YTIEPOKHBAHHA» . ITOT METO NyHIlIe
20
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BCETO MOAXOAWT ANA cTaneid ¢ coaep:kaHuem yriaepoaa Huxe ~0.55 %. Ilpu
O0nee BRICOKOM COAEPEKAHHH YINEpoaa TBEPAOCTh HE DYAET HIMEHATLCA, ECIH
He DOyJIeT NMPOHCXOIHTE HIMEHEHHA CONEPKAHHA  OCTATOYHEIX KapOHIOB HITH
OCTATOMHOIO ayCTEHHTA.

4.3.3 [lpuroroenerne oDpazuoB OCYMIECTBAAETCA TaAKHM ke oDpazom,
Kak onucano B 4.2.5. Cneayer coDmIwiaTe MeEpel OPEIOCTOPOKHOCTH,
HCKNHOYaUIHE HIMEHEHHE TREPIOCTH NPH HATOTORISHHH oDpasua.

4.3.4 llepen wamMepeHHeM TBEPAOCTH CIEAYET NPOH3IBECTH TPABNEHHE H
npocMoTp obpa3zuoe ans  BHOOpA THNMHMHBIX YYACTKOB HIH CHEUM(IHYECKHX
YHaCTKOB, KOTOPBIE MPEACTABIAKT HHTEPEC MPH HCOBITAHHH — METOI0M
HimepeHus TeepJocTH. [lpH BrIDOIHEHHH H3MEpeHHH TBepIOCTH CHOEeayeT
cobdmoaaTe NPeIOCTOPOKHOCTH B COOTBETCTBHH ¢ nojapasaenom 7.12 crangapra
[3].

4.3.5 Ha obOpazenn HAHOCHTCA PAJ OTNEYATKOB MHKPOTBEPIOCTH 4epes
onpeAe/eHHBIE NPOMEXYTKH OT MOBEPXHOCTH K LUEHTPY, HCNOAL3IYA METOEI
Knayna unmn Brxkepca, 0o Tex nop, noka He OYAET HOCTHIHYTA OOCTOAHHASA
TBEPAOCTL B Tpefenax oOBMHOIMD CTATHCTHYECKOrD pazdpoca 3HaveHHH. JTH
METOAL HCTBITAHHH NpHEBEdeHE!l B cTanapTe [5].

436 Merog Kuayna p Qonemeli cTeneHH NOAXOAHT A8 TAKHX
HCTIBITAHHI, MOCKOIBKY TPAAHEHT TEEPAOCTH NPHBOIHT K MCKAMCHHIO (DOPMEI
ornedatka Burkepca no AHaroHanH nepneHAHKYIApHOH noeepxHocTH. llpw

HCMONBEZOBAHHH HHIACHTOPDA I{H}’Hﬂ €ro JJTHHHAA OCh J0KHA OBITh napajlinclibkHa
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noeepxHOCTH obpazua. Ornevatky KHyna Moryr OHTE pacnolomeHbl OIHKe
OPYT K ApYry, 4eM ornedarsd Bukkepca, He BhIZbIBAA ONACEHHH, CBA3AHHBIX C
HIMEHEHHEM IHAMEHHA TBEPJAOCTH B PE3IVIBTATE BOIASHCTEHA Nond gedopManiu
OT COCENHEro OTNEYMATKA, BCASACTBHE MEHBIIEro MoaA JedopManHH BOKPYT
ornedarka Kuyna.

4.3.7 Harpyika npy H3IMEPEHHH TBEPIOCTH QOKHA OBITE MAKCHMANBHO
BO3IMOMKHOH, YTOOBI CBECTH K MHHHMYMY HETOYHOCTE HIMEPEHHA JHATOHANIH H
HCEIHYHTE OpoDNeMbl, CBA3@HHLBIE © MWCHOONLRIOBAHHEM HHIKOH HArpy3IKH.
Crneayer no BOIMOKHOCTH H3IDETaTh HCHOALIOBAHHA HATPY3I0OK HUKeE 25 1.

4.3.8 PaccToAHHE MEXKIY OTIIEYATKAMH JOKHO HE MEHee 4eM B 21,5 pasa
MpeBBIIATE  JAAHHY  JHATOHAAH B HANPABIEHHH, [NEpPHeHIHKYIAPHOM
NOBEPXHOCTH, T.€. B [OonepedHomM HanpaeneHH#d. Fcnw  HeoDdXOOHME
MPOMEXKYTOUHEIE HIMEPEHHMA, TO HX MOMHO NPOH3IBOAHTE HA PACHOI0KEHHOH
BOIIH3H NapanilensHOH NonepeYHOH THHHH.

4.39 Yro0el onpelenuTs 0DV TAYOHHY O00DE3VTIEPOXHBAHHA HIIH
3peRTHEHYIO THYOHHY, HEOOX0IHMO BRINOJIHHTE MOJMHBIH HKD H3MEPEHHH no
MONEPEYHOH JTHHHH OT NMOBEPXHOCTH 10 BHYTPEHHEH wacth obpazua. B nenax
MHHHMHZAUHE TPYI0EMKOCTH HCOBITAHHA MOMKHO MCMONLI0OBATE YACTHYHLIE
HIMEPEHHA 10  MONEPEYHOH  JHHWH HAa  OCHOBAHHHM  HaDMWJaeMoil
MHKPOCTPYKTYPHL.

4.3.10 HamepeHus ToOABKO N0 OJHOH NONEPEYHOH JHHHH MOZBOIAKT
ONpeIeauTs 0DV HIH ek THEHYIO rIyOHHY 00e3yTIepoKHEAHHA TOIBKD B

oanoM wMecte. [na OOCTHMREeHHA OO0NLUISH CTATHCTHYECKOH TOYHOCTH B
22
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ONPEICIEHHE  3THX JHAYEHHUH MOXHO BBINOIHHTE HECKOIBKO YacTHYHBIX
HSMEFEHHE o TMOIEpEvYHBIM THHHAM B MOECTaX, BHEPEHHHI Ha OCHOBaAHHH

HabnwaaeMoil MHKPOCTPYKTYPLL, & 3aTEM BRIYHCIHTE CPEAHES 3HAYEHHE.

4.4 MeToabsl XHMHYECKOT0 aHAIHA

4.4.1 Ilpamenense MeETOJ0BE XHMHYECKOID AaHAIH3A OTrpPaHHYEHO
odpaziamMi, HMEWIIHMHE IPOCTYI0 OJHOPOAHYK (POPMY, H OCHOBAHO HA dHANIH3IE
TOKAPHOH CTPY®KH, CHATOH Ha pa3nu4Hoil rayOHHE Hepe3 onpeieicHHbIE
HHTEPBaIbLl, MWIH CTPYXKH, OJAYHEHHOH nocne (pe3lepoBaHHA  uepes
ONpe1eNeHHBIE HHTEPBA/IbI,

4.4.2 MeToasl XHMHYECKOTD aHAH3a 00DECTeuHBAIDT HENOCPEACTBEHHOE
HIMEPEHHE KOHIEHTPAlMH Vrnepoaa kak yHeuHH royOHHBL. DTH METO/IbI
NPHMEHHMBL IS CTAH NH00T0 COCTABA H MHKPOCTPYKTYPHI, HO HMEIOT
OTPAHHYEHHA, CBAAHHEIE ¢ (hopMOH 0Dpasia. DTH METOAL 0DBIYHO HCMONBIYIOT
TONLKO B HCCHEAOBATENBCKMX nenax. Himepenusa, npopBejeHHBIE 3THMH
METOAaMH, 00BIMHO MOKA3LIBAKT 0OO0Jee BBICOKHE 3HAYeHHA oDwel rayDOHHBI
ODEIYTNePOKHBAHNA, YEM JAPYIHE METOIbL.

4.4.3 Meroa nndpakpacHoil CHEKTPOCKONTHA

4.4.4 llpn vcnones30BaHHH 3TOTO METOAA 0Dpalel NoJARepradT o0TOYKE
HIH ipe3epoBaHMI0 Mepes ONpeaciicHHBEIE HHTEPBAALl A0 3aJaHHBIX 3HAYCHWH
rayOHHEl M TIPOBOIAT AHAIHI CTPYAKH HA COJAEpHAHHE YIIEpoaa, HCMOoIb3yA
CTAHJAPTHEIE AHATHTHYECKHE MeTonbl, [IpuMmeHeHHe mMeTo]a OTrpaHHYHBACTCH

NpocTeIME opmaMi cevMeHHA oO0pazia, HanpHMEp KPYrkIM HIH IUIOCKHM
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npokatoMm. OOpasie ¢ BRICOKOH TBREPAOCTBHY CHEAYET IOABREPTraThk BRICOKOMY
OTIYCKY (HO HE OTEHIY) MpH 600-650"C, KOTOPEIH MO3BOMAST HCOOALIOBATH
0DpaboTKyY pe3aHuemM.

4.45 Kpyraele npyred nepeal o0TOYKOH O0KHEL OBITE akKKypaTHO
oTueHTpHpoBaHsl. Pexomenayerca cyxaa oOpaborka pezanunes. Ilepen
oOpaboTROH chneayer yOaaHTh ¢ NOBepXHocTH oxkanuuy. llpn dpeszeposannn
NIOCKHX o0pazuoe chneayer wHideraTe ooOpadboTkH yraoe. Macca crpymkin
A0M#KHA OBITH AOCTATOMHOMN A8 BHEINIOJIHEHHA TOMHOIO @HAlHia H NOBTOPHOTO
KOHTPOIS, ec/H OH OKAXETCHA HeoDXNOIHMEIM.

4.4.0 Odwasa rovOHHA 0DEIVINCPOKUBAHUA ONPEICIASTCA KAK Takas
rny0MHA, HA KOTOpOH JOCTHraeTcd CcoJAepHaHHe YIAepoja, paBHOE ero
COZEpKAHHID BHYTPH o0pasia B Npelenax TOYHOCTH MeToja aHanusa. booee
NOApODHOE ONHCAHHE 3TOND METOAAa AHAIHM3A IPHBEIEHO B [O].

4.4.7 Meroa aTOMHO-3MHCCHOHHOTO CHEKTPOMETPHYECKOT0 AHATHIA

448 Ilpu wucnone30oBaHHH 3TOro MeToda obpazen mwnHdgyLT 40
H3IBECTHOH IMyOMHEI H €ro MOBEPXHOCTE MOJBEPrawT ATOMHO-IMHCCHOHHOMY
COCKTPOMETPHYECKOMY AHANHIY HAa YrOEpojd, HCNOAbIVA  IMHCCHOHHEI
BAKYYMHBEIH crnexkTpoMetrp. [lpusmeHenHe 23TOTO METOAAa OrpPAHHMHBAETCH
TUIOCKHMH TIOBEPXHOCTAMH.

449 Tlepen neproHAYANLHEIM MITHGOBIHHEM CAEAVET YIAIHTh
MOBEPXHOCTHYID OKATHAY. O0pazen WnHdyOT Yepes onpeJeleHHbIe HHTEPBAIIEI
O0 JOCTHHCHHA 34JaHHEIX 3Ha4YeHWH rayDHHel., Mamepenwsa rayOHHEL nociae

K /10r0 HIH(MOBAHHA NTPOHIBOIAT MHKPOMETPOM.
24



IMOCT P 54566—2011
4.4.10 [Mocae kamaoro MAHGORBAHHA NOBEPXHOCTE NOAREPTAKT ATOMHO-
IMHCCHOHHOMY CHEKTPOMETPHYECKOMY AHANHIY H ONPEIeNflT COAepHaHHe
yraepoaa. [ocneaywmui aToMHO-IMHCCHOHHEIH CIEKTPOMETPHYECKHH aHann3
HE CHeIYET NPOBOJAHTE B TEX ME MECTax, 4TO H NpPelslAYINHI, H NpH aHanHie
chneaver H3DeraTs yriaoesx yaacTkoe. Meroauka ananusa npueeaena g [ 7).
4.4.11 Obmwas raydmHa o0De3VIIEPOKHBAHHA COOTBETCTEBYET TAKOH
roybHHe, HA KOTOpOH CcOAEpKaHHE YIIepoda CTAHOBHTCH MOCTOAHHEIM H
PaBHBIM €ro coJepHKaHHK BHYTPH o0pa3jua B npezenax TOYHOCTH METoAa

AHATH 3.

5 Mporoxkon HCNBITAHHA

5.1 TIlporokon  HCOLITAHHA  JOMKEH  BKIKYATE  CHEIYHOLIYED
HHpOPMALTHKY:

3.1.1 Homep oOpasua, n1asxky, NapTHH | T. 1.

5.1.2 KonuuecTBo 00pa3lioR H MECTO HX BRIPEIKH.

5.1.3 MeTtoa, Mcnone30BaHHBIH 114 HIMepeHHa 00e3yrIepoXHBaHHA, H
COOTBETCTEBYIOIIHE YCIOBHA WUCMNETAHHA, HANPUMEP YBEIAWUEHHE, PEAKTHB JANH
TPaBJIeHHA, THII HHJIEHTOPA H BETHYHHY HATPYIKH.

5.1.4 na MHEPOCKOTHHMECKHX METOA0E CHEIYeT VKa3aTk rAyOHHY
MOJHOrO ODE3VINIEPOKMBAHHA HIH 0DIYID TIyOHHY 0De3VINEpOKHBAHKA, HITH

00a 3TH napaMeTpa AAA CPEJIHMX M HAHXYAIHX ycnoedil, Cneayer ykasarh
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rayoHHY  0DE3VIIepOKHEAHHA, HADIKIAEMOr0 B 30HE MOPHCVTICTBYHIIETO
nedexta, u  xapaktep o»r1oro  jgedexta. Ecnn  norpeburenw  Tpebyetcs
HHPOPMAIHE OTHOCHTENRHO 00E3VINEepOKHBAHHA B YIJIOBBIX VYACTKAX, TO 3TO
JOMKHO OBITE OTMEYEHD.

3.1.5 Ecnu OB HCOOALIOBAH METOJ HIMEPEHHA MHKPOTBEPAOCTH, TO
caeayer NpHeecTH o0y “iIH YPEHEeKTHEHYID (C YVKaZaHHEM KpHTEpHA M0
TEREPAOCTH) rIYOHHY 0DE3VIEPOKHBAHHA,

5.1.6 Ecan OB MCOONB30BAH METO[ XHMHHMECKOIO aHanW3a, To cleayeT
YEA3aTh 00Uy rNy0HHY 00e3yrIepokHBAHHA H HCNOIL30BAHHEIH METO.

5.1.7 Ecau HCODoAs3yIOTCA METOAE IHHEHHOrD aHanHsa, HIMEpPEHHA
MHKEPOTBEPAOCTH HJIH XHMHYECKOID AHAAW3A, TO HA OCHOBAHHH COrIalleHHA
MEAAY HITOTOBHTENeM H noTpedUTeneM B KaYecTBe KelaTelbHOH WM
HeoDXoauMOH HEQOpMALNH MO%eT DBITE NPHBEASHA 3ABHCHMOCTE MOJYUMEeHHBIX
NAHHBIX OT FAVOHHEI.

3.1.8 Bee oTHOcALIMECA K @ HCOBITAHHAM  COTNAIIEHHA  MERIY
HArOTOBHTENEM H NOTPEeOHTENeM J0KHE OBITh JOKYMEHTHPOBAHEL,

6 ToYHOCTE H NOTPEITHOCTE

6.1 OTHopoMHBIC HCNBITAHUA:

6.1.1 OrhopoyHele HCNBITAHHA MOIBOIAKT ONPEAENHTh, COOTBETCTBYET
I OpoAVKUHA TpeDOBAHHAM  («OPOXOAHT» HIH «HE NPOXOIHT»), H
HCHONL3IVIOTCA B IENAX IKOHOMHH BpeMcHH. B yCIOBHAX OMEHB TIUATENLHOIO
KOHTPOA and IOCTATOYMHO TOMHOH OLEHKH oduIel rayDHHEBL

GﬁEEI}'T.T[EpU}HHBEHHH MOEHO HCOOOBR30OBATE MCTOA HIMEPEHHA MAKPOTBCPRAOCTH
il
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Ha MOBCPXHOCTH. MeTon MAKPDOTPABICHHA HENMB3A HCIIOIL30OBATE A MOIVHEHHA

HAJEKHOH OUEHKH ITyOHHEI 00e3yIIepoKHBaAHHA.

6.2 MHKPOCKONHYECKHE MeTOhbI

6.2.1 HcenonsloeaHHe MeTOJa OPOCTOrD CHKAHHPOBAHHA B LEIAX
BEIABIEHHA YUACTKOB, KOTOPEIE KAKYTCA THIIHYHEIMH HIH HAHXY/IMIHMH, MOMKET
NPHEOAHTE K HEKoTopoH omubdke. HeyaoRIeTBOPHTENRHOE MPHIOTOBICHHE
o0pa3na, HANPHMEP IUI0X0e COXPAHEHHE KPOMKH, MOMET YMEHBIIHTE TOUYHOCTh
HiMmependil. 'nydbHHY noaHoro o0e3yrIepoXHBAHHA 00BIMHO MOMHO OUEHHTH
QoNee TOYMHO, YEeM TIYOHHY YACTHYHOrO O0DE3yTNepOMHBAHHA HIH 0DV
rny0HHY 00ezyrIepoKHBAHHA.

6.2.2 B caydae MHKPOCKONHYECKHMX H3IMEpeHHH, OCHOBAHHBIX Ha
Onpeje/eHHH CpeJHero 3IHAYeHHMA 04 paja H3IMEepeHHi, nNpoBelJeHHEIX Ha
NPOH3IBOJILHO  BHIOPAHHEIX  VY4aCTKAX, TOMHOCTE H  BOCHOPOH3IBEOAHMOCTH
BO3PACTAIOT ¢ YBENH4YeHHeM 4ducaa uimepeHud. [lpu 20 nnn Gonee wamMepeHMax
rayoHHy 00e3VrIepoXKHBAHAA MOKHO ONPEACIHTE ¢ TOYHOCTEID A0 L0255 MM H
OTHOCHTENLHOH TodHOCTRHY oT 10 % mo 20 %, OueHkH rIyvOHHB NOAHOTO
oDe3yrIepoXKHBAHHA (T. €. rayvOHHB 4YHCcTOro (QeppuTa) ABIAKTCA 0Oolee
TOYHBIMH H OOJIEe BOCIPOH3IBOJHMBIMH, YeM OLEHKH TIYOHHBI YacTHYHOTO

00e3yrIepoAHBAHNHA HIH 00meil rayOHHE 00e3yTIepOKHBAHNA.



