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FOCT P NCO 643—2011
Mpeancnosue

Llenn n npuHumnel ctaHgapTv3aumn B Pocculickoin ®efepauun ycTaHoBNeHbl ®efepasibHbIM 3aKOHOM
oT 27 pekabpsa 2002 r N& 184-d3 «O TEXHUYECKOM perysimpoBaHumn», a npasuaa NpUMEHEHUs HauMoHasb-
HbIX cTaHaapToB Poccuiickoit ®epepaumm — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoii depepa-
Lumn. OCHOBHbIE MONTOXEHUSA».

CBefgeHusi 0 cTaHaapTe

1 NOoAroTOB/MIEH N BHECEH TexHuyeckum komMuTeToM no ctaHgaptusauun TK 145 «MeTtoppbl KOH-
TPONSA MeTannonpoaykLMn» Ha OCHOBE COGCTBEHHOrO ayTEHTUYHOrO NMepeBOAa Ha PYCCKUA A3bIK MexayHa-
pofHOro ctaHjapTa, yka3aHHOro B nyHkTte 4

3 YTBEP)X/JEH M BBEAEH B IENCTBUE lMpukasom ®efepasbHOro areHTCTBa Mo TEXHNYECKOMY pe-
ryIMpoBaHnio 1 MeTponorum oT 29 Hoabps 2011 r. Np 650-ct .

4 HacToswwunii cTaHAapT UAEHTUYEH MeXAyHapoaHoMy cTaHaapTy MCO 643:2003 «Crtanb. MeTanno-
rpacdmnyeckoe onpegeseHne HabnwgaeMmoro pasmepa 3epHa- (ISO 643:2003 «Steels — Micrographic de-
termination of the apparent grain size»).

CBefileHnss 0 COOTBETCTBMU HaLMOHaNbHbIX CTaHAAPTOB Poccuiickoil ®efepaunmn CCbiIOYHbIM Mexay-
HapoAHbIM CTaHAapTam NpuBefeHbl B AOMNO/THUTE/ILHOM NpunoxeHun A

5 BBEJEH BMNEPBbIE

MpaBuna npumeHeHUs HacTOSALWEro craHjapTa ycTaHosneHnsl B TOCT P 1.0—2012 (pa3gen 8).
WNHdopmayma 06 n3ameHeHusx K HacTosWeMy cTaHgap Ty ny6ankyeTcs B eXerofHoM (Mo COCTOSHUIO Ha
1aHBaps Tekywero roga) MHhopmaunoHHOM ykasaTene «HauvoHanbHble CTaHAapThi», a ouumanbHblii
MIOKCT U3MEHeHWli N NoNpaBoK — B eXeMeCcA4YHOM MHOPMALMOHHOM yKasaTene «HaunoHanbHble CTaH-
JapTbi». B cnyyas nepecmoTpa (3amMeHbl) WM OTMEHbl HACTOALWEro cTaHAapTa CooTBeTCTBYyKLlee
yBefoMeHne bygeT ony6ankoBaHO B 6avkalillem Bbinycke MHhOpMaLMOHHOTO ykasaTena «HauynoHanb-
Hble cTaHfapTbi». CooTBeTCTBYWas nHpopMmauus, ysefoMneHne n TeKCTbl pasMeLlalnTca Takxe B
NHhOpPMaLMOHHONM cucTeme o6LLero nob3oBaHus - Ha oduunanbHOM caiTe PegepasbHOro areHTCcTBa
M0 TEeXHNYEeCKOMY PETY/IMPOBaHNIO N MeTposorun o ceTwn VIHTepHeT (gost.ru)

©CTtaHgapTuHdopm. 2014

HacToawwmii ctaHaapT He MOXeT OblTb MOSIHOCTBIO WM YacTUUHO BOCMPOW3BEAEH, TUPAXKMPOBAH
pacnpocTpaHeH B kayecTBe o(MLMaNbLHOIO U3aaHus 6e3 paspelleHns denepanbHOro areHTcTea No TexHU-
UecKoMy perysiupoBaHuio 1 MeTPOsIornK.
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HAUMOHANBbHbBIN CTAHAAPT POCCUMCKOW OSEJLEPALUUNMN

CTANb
MeTannorpaduueckoe onpefeneHne Hab1o4aemMoro pasmepa sepHa

Steels. Micrographic determination of the apparent grain size

[Jata BBegeHna — 2013—01—01

1 O6nacTb NPUMEHEHNS

HacToswwii ctaHgapT ycTaHaBnvBaeT MeTassiorpaduyecknii MeTos onpefenieHnst HabsiogaeMoro
pasmepa (eppuTHOro WK ayCTEHUTHOTO 3epHa B CTa/isiXx. B HEM onucaHbl METOAbl BbISIB/IEHWUS TpaHUL, 3e-
PEH U1 OLEHKM CpefHEro pasMepa 3epHa B 06paslax C YHUMOAA/bHbIM pacnpefefieHneM pasmMepoB 30peH.
XOTsi 3epHa MMelT TPEXMEPHYIO hOopMy, MIOCKOCTb MUKPOLLIMGA MOXET NepecekaTtb 3epHO B /Il060I Touke
OT yT/1a 3epHa 40 MakCMMasibHOTO AMameTpa 3epHa, co3fasast TakuM 06pasoM LIMPOKWIA AManasoH pasve-
pOB 3epHa, HabMAaeMbIX Ha IBYMEpPHOI MA0CKOCTY faxe B o6pasle C uieasbHO coBnajavolymy pasve-
pamu 3epeH.

2 HopmaTtuBHbIE CCbI/IKU

B HacTosilLeM cTaHAapTe UCMo/ib30BaHa HOpPMaTMBHAA CCbl/IKa Ha CeayoLwWwuii cTaHfapT:

MCO 14250 Ctanb. MeTannorpaguyeckas oueHka Ayn/eKCHOro pasMepa 3epHa W ero pacnpegene-
Hua (ISO 14250 Steel — Metallographic characterization of duplex grain size and distributions);

NCO 3785 MaTepuanbl MmeTannuyeckne. O603HaYeHne oceil ncnbiTaTesbHbIX 06pa3L0B OTHOCUTE b-
Ho TekcType nsgenus (1ISO 3785 Metallic materials - Designation of test specimen axes in relation to product
texture);

ACTM EI 12 CtaHgapTHble MeTOAbl UCMbITaHWi ANsA onpedenieHuss cpefHero pasmepa 3epHa (ASTM
E112 Standard Test Methods for Determining Average Grain Size)

3 TepMVHbI, onpeaeneHns

B HacTodlWeM cTaHAapTe UCNosib3oBaHbl Cnefyloline TepMnHbl C COOTBETCTBYOLWLUMU onpeaeneHns-
MW:

3.1 3epHo (grain): 3amMkHyTas nosMroHanbHas gurypa c 60neB UM MeHee KPUBOIMHENHbIMW CTOPOHAMK, KOTO-
pasi MOXeT 6biTb BbISIB/IEHA HA MIOCKOM CeuyeHun o6pasiia, NoAroTOB/IEHHOM A MEeTaiorparueckoro ucciesosa-
HUSt

3epHo nogpasgenserca Ha ABa Tuna:

3.1.1 aycTeHUTHoe 3epHO (austenitic grain): Kpuctann c rpaHeueHTPUPOBaHHOW Kyb6uueckoi Kpu-
CTa/IINYECKON CTPYKTYPOIi, KOTOPbIA MOXET coAepxaTb Wan He coepxaTb ABOWHUKN OoTXura.

3.1.2 dhepputHoe 3epHo (ferritic grain): Kpuctann ¢ 06beMHOLEHTPUPOBAHHON Kybuyeckoi Kpu-
CTanINyecKkoln CTPYKTYPOWA, KOTOPbIA HUKOTAA HE COAEPXUT ABONHUKOB OTXMra’.

3.2 Homep 30pHa (index): MonoxutenbHoe, Hynesoe UM oTpuLaTesibHOe 3HavyeHne Homepa 3epHa
G. KOTOpoe onpegenseTcsa U3 cpefHero ymcna 3epeH, NoAcymTaHHbiX Ha 1 MM2 naowaan Mmukpownuda.

' Pasmep 3epHa hepputa 06bIYHO OLEHMBAETCS AN HENETNPOBaHHbIX CTaneli ¢ cogepxaHuem yrnepoga 0.25 %
unu meHee. Ecnu B CTPYKTYpe NPUCYTCTBYIOT OCTPOBKM NEP/IUTA, pa3Mepbl KOTOPLIX WAEHTUYHbI pasMepam 3epeH dep-
puTa. TO 3TN OCTPOBKM TaKKE YUMTLIBAIOTCS Kak (PEPPUTHLIE 3EpHA.

N3paHne ocbmynansbHoe
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MpumeuvaHune — o onpegenednio G = 1, ecnim T = 16; ocTasbHble HOMepa 3epeH onpeaensaAwTcs no
thopmyne

T=8xX2a

3.3 nepeceyveHne 3epHa N (intercept): Unucno 3epeH, nepeceyeHHbIX NMPAMONA WM KPUBOSIMHENHOW
n3MepuTenbHOl MHNel (pUcyHok 1).

MpumeyvyaHunue — lNpaMble N3MEPUTENbHbIE IMHUNOGBLIYHO OKaHUYMBAKOTCA BHYTPU 3epHa. Takue KoHeuHble
0TPEe3Ku NPAMbIX TNHWIA yunTbiBalOTCA Kak 1/2 nepecevyenusi N , UTo 0603HA4YaeT cpegHee 3HaUYeHWe psaa_nofcyeToe
yucna 3epeH, nepeceyeHHbIX N3MepUTENbHON NnHMel, 6ecnopafoYHO NPUOXEHHOW B pasnyHbix Mectax. N genutcs
Ha UCTUHHYI ANUHY NMUHUK. Li, n3amMepsiemyto 06bIYHO B MUIIMMETPAX, B LENAX ONpPefesieHnss Yncna nepeceyeHuii e-
PeH Ha eMHULLY AINHBI U3MEPUTENbHON NnHUM NL .

3.4 nepeceyeHune rpaHuubl P (intersection): Yucno Touek nepeceyeHns rpaHul, 3epeH npsiMoin nam
KPVBOJIMHEHOW N3MepUTesbHON nHnel (pucyHok 1).

MpumeuaHune — P o6o3Ha4aeT cpefHee 3HAYEHWE psfa NOACYETOB rpaHuL, 3epeH, NepeceyeHHbIX n3mepu-
Te/NbHON NMHUel, 6eCnopsiA0YHO NPUIOKEHHOW B Pas3NyHbIX MecTax. P AennTCA Ha UCTUHHYIO ASIMHY NMHUKM Li, u3me-
psiemyto 06bIUHO B MUIMMETPaXx B LiefsiX onpejesneHns yucna rpaHul, 3epeH Ha eAvHuLY AnHbE nHun Pi.
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MopcueT nepeceveHunit 3eped N gns npaHeil NUHUKM Ha ofHO A3HON 3epeHHOIl CTPYKType,
rae CTpeskn ykasblBaloT 6 nepeceyeHuii sepeH.
a ungpbl 1/2 — pBa NWHENRHbIX 0Tpe3ka, okaHYMBa LW MXCA BHYTpU 3epeH (2 k 1/2-1 N)un - 7.

MopgcyeT nepeceyeHnit rpaHuly, P ANs NPSHOWR NNHUK, NOMELLEHHOW Ha OAHOM a3Hyl0 3EPEHHY CTPYKTYpY,
rAe CTPENKW ykasbiBaKT 7 nepeceveHnuii rpanuy u P - 7.

PucyHok 1— lMpumepsbl nogcyeta nepeceyeHunin rpaHuy, A v nepeceyeHunin 3epeH N.
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4 O603HaYeHUs
Mcnonb3oBaHHble 0603HAYEHUSA npmeeneHbl B Ta6nmu,e 1

Ta6nunua 1 — O603HayYeHus

O603Ha- Onpegenexve 3HayeHve
yeHus

a CpegHsas nnowagb 3epHa, Mm' é____l_

A* Ha6nwgaemas nnowanb obpasua, Mv'l —

d CpefHuii fuameTp 3epHa, MM 1

d~ Wi
D [nameTp OKPY>XHOCTU Ha 3KpaHe M3 MaTOBOro CTekna MUKpPO- 79.8
ckona unyM Ha MukpodpoTorpadhmm, orpaHvumMBaioLeil n3obpaxe- (nnowagb = 500 mm*)

HWe 3Ta/IoHHOV NoBEpXHOCTK 06pasua, MM

G NuHeliHoe yBennyeHue (BblbpaHHOE B kayecTBe 3Ta/IOHHOrO) O6bI4HO *100
MUKPOCKONUYECKOTO N306paxXeHnst

G Howmep 3epHa —
K KoathpuuymeHT nepexopa OT NUHENHOrO yBENUYEHUs *f K Nu- «
HeliHoMY yBenuyeHuto *100 1%0
L CpefHAs ANVHA NUHEHOTO NepeceyeHns, Mm 1- MHi -MPL
L [nnHa n3MepuTenbHON NUHUKN, AeNeHHas Ha yBeNnyeHune, Mm —
L, [leiicTBuTENbHAA [/IMHA W3MEPUTENBbHON NUHUK, feNeHHas Ha —

yBennyeHune, um

M Yucno 3epeH Ha KBafgpaTHOM MWUAIMMeTpe NOBEpPXHOCTW 06- m = 2 Hico (yBennuerune *100)
pasua Ans uccnefoBaHHON nnowaam T = 2K*g, (yBenuyeHune * p)
M Homep 6nmxaiiliero 3TaNOHHOIO M306paxeHUs cTaHAapTHOMN —

wkanbl, korga g He pasHo 100

™ MonHoe akBMBaANEHTHOE YMCNO 3epeH, NOACUHUTaHHbIX Ha U30- —
6paxeHun anameTpom D (npu yBennyeHumn *a)

N, Uncno 3epeH, MOSHOCTbI HAXOAALWMXCH BHYTPU OKPYXHOCTM —
AnameTpom D

N;. Uucno 3epeH, NepeceyeHHbIX OKPYXHOCTbIO AnameTpom D —
Nioo MonHoe 3KBUBANIEHTHOE YMC/IO 3ePeH, NOACYUTAHHbLIX HA W30- 2

6paxeHun gnameTtpom O(npwu yBenuuenmn x100) "100 - m\ e -

N CpefHee 4nCNO 3epeH, NepeceyeHHbIX U3MepUTeIbHON NNHK- —
eli pnvHoW L
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OkoHuaHue Tabnuubl 1

O6o3Ha- Onpepenexne 3HaueHue
JyeHunsa

N _ CpefHee YnC/o NepeceyeHnii 3epeH Ha efuHNLY ANUHbI U3me- NI - N 1LT
PUTENBHOMN IUHWN

N, Yncno nepeceyveHuit 3epeH Ha OAWH MWUAAUMETP B MPOAOIb- —
HOM HanpassieHun"

N, Yucno nepeceyeHnit 3epeH Ha OANH MUNSTUMETP B NOMEPEYHOM —
HanpasneHun"
N, Ynucno nepeceyeHnit 3epeH Ha OgUH MWUNUMETP B Hanpasne- _

HUWU. MEepPNEHANKYNSPHOM TONLNHE"

P CpefiHee 4uC/i0 NepeceyeHunii rpaHnL, 3epeH U3MepuTenbHOI _
NHVeil, 6ecnopsag0YHO NMPUMIOKEHHON B Pa3/iMyHbIX MecTax

PI CpefaHee uMC/IO MepeceyeHnin rpaHnL, 3epeH Ha eauHuLy aau- Pi-P/L,
Hbl N3MEPUTENTLHOMN NIMHUK

MeTog onpegenenvs HanpasfieHnsa B cooTBeTcTBumM ¢ ICO 3785

5 CywHocTb meToga

Pasmep 3epHa BbISIBAISIETCS MyTeM MUKPOCKOMUYECKOrO UCCNef0BaHus NofMpoBaHHoro o6pasua, noa-
rOTOB/IEHHOTO COOTBETCTBYIOLMM METOA0M B 3aBUCUMOCTM OT TUNa CTasin U TpebyeMoii nHgopMaLmm.

NMpumeyaHune — Ecnn B 3aKkase UAn cTaHgapTe Ha NPOAYKLMIO He YKa3blBAETCS METOZ BbISIBIEHUS 3epHA, TO
BbIGOP TAKOro MeToAa NpefocTaBNAeTCs Ha YCMOTPEHMe U3roToBUTens.

Onpepfensiemblil cpefHWii pasMep 3epHa xapakTepuayeTcs 1mbo

a) HoMepoM 3epHa, NoJTyYeHHbIM

- 06bIYHO NyTEM CpPaBHEHWSI C 3TA/IOHHbLIMU LIKa/1aMy AN U3MEPEeHNst pasmepa 3epHa;

- UM NyTeM NoAacyeTa B LieNsAxX onpefenieHns cpeHero yucna 3epeH Ha eauHnLe nnowanu;

b) NMM60 cpefHUM 3HAYEHMEM A/INHBLI NMepecevYeHns 3epHa.

Ecnn B TEXHUYECKMX YC/IOBUSAX HA METa/NIoNPOAYKLMIO UAN B COrNalEeHMn ¢ NokynaTesiem He OroBo-
pEeHO MHOE, TO NOJIMpOBaHHAsA M/IOCKOCTb 06pa3uia Ao/HKHA 6bITb NPOAOLHOW, T. €. NapasefNibHOW rNaBHoO
ocu gedopMaLnmmn B 4epOPMUPOBAHHON NPoAyKUMK. VI3MepeHuss pasMepa 3epHa Ha nornepeyHoii NaocKkocTh
6yayT NPUBOANTL K OIMGKaM, ecnun chopma 3epeH He AABASETCA PaBHOOCHOMN.

6 OT60p 1 NoAroToBKa 06pPasLOB

6.1 MecTo oT60pa

Ecnu B 3akase wau cTaHgapTe Ha MeTa10npoAyKLMio He OroBapyBaloTCs YMCo 06pasLoB 1 MecTa, B
KOTOPbIX OHN AO/KHbI 6bITb 0TOGPaHbl 0T METa/I/IONPOAYKLUUN, TO 3TOT BONPOC NPeAoCcTaBseTcs Ha yCMOoT-
peHue M3roToBUTEeNs!, XOTs Gbl/I0 NOKa3aHo, YTO TOYHOCTb ONpPejeneHns pasmepa 3epHa Bo3pacTaeT C yBe-
JIMYeHneM uncna oLeHeHHbIx 06pas3LoB. Mo3aToOMy pekomeHAyeTcs oLeHnBaTh fBa obpasua uim 6onee. Mpu
3TOM criegyeT MMEeTb B BUAY, 4TO 06pasuibl AO/MKHbI 6biTb NPeACTaBUTENbHLIMU A1 OCHOBHOW 4YacTu npo-
AyKUMKU (T. €. UCKIYaTb Y4acTKM CU/IbHO [ehOpMMPOBaHHOIO Martepuana, Haxogslumecs, Hanpumep, y
KOHLIOB HEKOTOPbIX BWAOB NPOAYKLMM UM B TeX mMecTax, rae Ans Bbipe3kyu 06pasuoB OblIM NCMO/b30BaHbI
HOXHMLbI, ¥ T.4). O6pasubl 4O/KHbI 6blITb OTNOMPOBAaHbI B COOTBETCTBMM C 06bIYHO NPUMEHSAEMbIMU METO-
famu.

Ecnu B cTaHgapTe Ha NMPOAYKUMI0 MW B COMMalleHMn ¢ MoKynaTesieM He OroBOPeHO WHOe, TO MOJIMPO-
BaHHasA MJI0CKOCTb o6pasua Ao/mkHa ObiTb NPOAOMLHOW, T. €. napannenbHON rnaBHoi ocn gedopmanun B
fetopMUpOBaHHOW NPoAYKUMK. V3MepeHus pasmepa 3epHa Ha NnonepeyHoli NiockocTy 6yayT NpUBOANUTL K
owwnbkam, ecnim hopma 3epeH He SBASETCS PaBHOOCHOWA.
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6.2 BbisBneHne rpaHul, heppuTHOro 3epHa

®eppuTHbIe 3epHa cneayeT BbISABNATL TpaB/ieHneM B 2 % — 3 %-HOM pacTBOpe a30THOW KUCMOTbl B
3TU/I0BOM CAMPTE WM APYTMM NOAXOASLLUM PEaKTUBOM.

6.3 BbisiBNieHVe rpaHul, AeiiCTBUTEeNbHOTO 1 UCXO4HOTO 3epHa aycTeHuTa

6.3.1 O6LKe nonoxeHms

B Tom cnyuae, ecnv ctanu nMeroT ogHOMa3Hyo Uan AByXdasHyto ayCTeHUTHY CTPYKTYpy (3epHa 6-
dhepputa B ayCTEHUTHON MaTpuLe) NP KOMHATHON TemMnepaTtype, 3epHO cneayeT BbIBNATbL NyTem TpaBne-
HUA. 0ns ofHOMa3HbIX ayCTEHUTHBIX KOPPO3MOHHO-CTOMKMX CTasieil Hanbosiee 4acTo UCMOMNb3yeMbIMU peak-
TMBaMMN A1 XMMUYECKOTO TpaB/IEHNs ABNSIIOTCA PacTBOP LLapCKol BOAKW B rvUepuHe, peakTns KannuHra
(Ne 2) n peaktus Map6ne. Haunyywimm BapuaHTOM 3/1E€KTPOSIUTUYECKOTO TpaBneHusa ANns ofHoMasHbIX 1
ABYyxha3HbIX KOPPO3MOHHO-CTOMKUX CTaneli ABAseTcs MCcnosib3oBaHne 60 %-HOro BOAHOrO pacTsopa asoT-
HOW KMCNOTbI NpU HanpshkeHun 1.4 B B TeyeHne 60 — 120 c. NOCKO/IbKY Takoe TpaB/fieHWe BbISIBNSAET rpaHu-
Libl 3€PEH, HO He BbISIBNSIET rpaHuLibl ABOMHUKOB. O6bIYHO ucnonb3yeTcs 10 %-Hblli BOAHBI pacTBOp LW aBe-
NeBOW KNCNOTbl NpW HanpshxeHun 6 B n Bpemenun TpaeneHns Ao 60 ¢, ogHako 3TOT peakTus MeHee adpdhek-
TUBEH. YeM 60% -ublii pacTBop HNO3

Ona pgpyrux ctanei cnegyeT UCMONb30BaTb TOT UAN UHOW U3 NMEePeyYnNC/IeHHbIX HXEe MEeTO0B B 3aBU-
CMMOCTU OT TpeboBaHwuii noTpebuTens:

* METOA, TPaB/IEHUSI HACBILEHHbIM BOAHLIM PACTBOPOM NMUKPWUHOBOM KucnoThbl (6.3.2);

* METO/, KOHTPONPYEMOro okucneHus (6.3.3);

* MeTofA HayrnepoxunsaHusa npu 925 eC (6.3.4);

* MeTof ceHcnbunusaummn rpanuy, 3epeH (6.3.7);

* pyrne MeTobl, COriacoBaHHble MexXay U3rotoBuTesieM n notpedbutenem.

MpumeyaHne — lepBble TpU MeTOAA UCNO/b3YIOTCA A5 BbIAB/IEHUS FPaHUL, NCXOAHOTO 3epHa aycTeHuTa, a
ocTa/lbHble MeToAbl — A1 ayCTEHUTHbIX MapraHLUeBblX CTafeil an ayCTeHUTHbIX KOPPO3MOHHO-CTOMKUX cTanein (npu-
noxexue A).

Mpu npoBefeHNW CpaBHUTE/IbHBIX UCMLITAHWIA AN pa3nyHbIX MeTOA0B HEe06XO0ANMO WCNOoMb30BaTb
OMHAKOBbIE PEXMMbl TEPMUYECKO 06paboTKM. PesynbTaTbl UCMbITAHWA MOTYT 3HAUMTE/IbHO OTAMYaTbCs
npu nepexofe oT OAHOr0 MeToAa K ApYyromy.

6.3.2 MeTo4 TpaB/ieHNs HacCbllWEeHHbIM BOAHbIM PACTBOPOM MUKPUHOBOM KMCAOThI

6.3.2.1 O6nacTb NpUMeHeHNs

3TOT MeToA NOo3BOMSAET BbISIBUTH PaHWLbl 3epeH aycTeHuTa, o6pa3oBaBlUMecs BO Bpems Tepmuye-
ckoii 06paboTkm obpasua. OH ucnonb3lyeTcs ANsS 06pasuoB, MMELWUX MapTEHCUTHY Uan GeiHUTHYIo
CTPYKTYpy. Takoe TpaBneHve okasbiBaeTcs apheKTUBHBIM, €CNN cogepxaHune coccopa B CTanm cocTaBns-
eT He meHee 0,005 %.

6.3.2.2 MNMopgroTtoBka 06pasLoB

PeakTnB 06bI4YHO NpUMeEHsieTCA ANA TepMoobpaboTaHHbIX CTasbHbIX 06pasLoB. Ecnn obpasel, umeet
MapTEHCUTHYI0 UM 6eMHUTHYI0 CTPYKTYpY, TO nocneaytollas TepMmuyeckass obpaboTka 06bIYHO He TpebyeT-
cs. B npoTuBHOM criyyae Tepmunyeckas obpaboTka Heobxogmma.

Ecnun pexvm Tepmuyeckoli 06paboTku obpasua He ykasaH B CTaHAapTe Ha AaHHYl NpoAyKuui U B
HOPMAaTUBHbIX AOKYMEHTax OTCYTCTBYIOT WHble TPe6oBaHUA, TO AN KOHCTPYKLMOHHbIX YINEePOANCTbIX N HU3-
KONernpoBaHHbIX CTasieil, nogBepraemMbix Tepmuyeckoli obpaboTke, HEO6XOAMMO UCMONb30BaTb Ceayto-
Lme pexumbl:

-1.5 u npu (850 + 10) C gns cranei c cogepxaHuem yrnepoga 6onee 0,35 %;

- 1,54 npu (880 ¢ 10) C ans craneii c cogepxaHnem yrnepoga meHee unu pasHbim 0.35 %.

[Mocne ykasaHHbIX PpeXMMOB Harpesa obpasel, criefyeT oxnaanTb B BOAe WU Mache.

6.3.2.3 MNonnposaHne 1 TpasneHue

Mnockas nNoBepxHOCTb 06pasua Ao/MKHa ObiTb OTNONMPOBaHAa ANA NPoBefeHUs MeTannorpadunyecko-
ro uccnefoBaHusl. 3aTemM oHa nojsepraeTcs TPaBMeHUIO B TeYEHVEe COOTBETCTBYIOLLErO BPEMEHWN B HacCbl-
LLleHHOM BOAHOM pacTBope MUKPUHOBOW KMCNOTbI ¢ gob6aBkoii He meHee 0.5 % ankuncynbgoHata wav gpy-
roro NoAXoAsLLEero NOBEPXHOCTHO-aKTMBHOIO BeLLecTBa.

MpumeyaHune — Bpems TpaBneHUss MOXeT U3MEHATbLCS OT HECKONbKMX MWUHYT A0 6onee ofHOro 4. Harpes
peaktnuBa go 60*C mMoXeT ynyyliaTb ero TpaBsliee AeicTBMe U yMeHbllaTb BPEMSA TpaBieHus.
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[Ons pocTwkeHnss 4OCTATOYHOIO KOHTpacTa MeXAy rpaHuuaMy 3epeH v o6wumm hoHoOM obpasua MHO-
roa Heo6xoAMMo NpoBeAeHUEe HEeCKOsSIbKUX Moc/iefoBaTesfibHbIX onepauvini Tpas/ieHuss U NonmMpoBaHusa. B
cnyyae ctanu, NoABEPrHyTOW CKBO3HON 3akasike, nepef Bbipe3koi o6pasua MoXeT GblTb NPOBEAEH OTNYCK
nsgenvsi.

NPEAYNPEXAEHWE — lMpu HarpeBe pacTBOPOB, COAEPXaLLUX NMUKPUHOBYIO KUC/OTY, cliedyeT He gonyc-
KaTb MOJIHOTO BLIKWMAHWS PACTBOPA, Tak Kak NMMKPUHOBAS KAC/IOTA MOXET CTaTb B3PbIBOOMNACHOM.

6.3.2.4 PesynbTar

Mocne BbIAB/IEHUA FPaHULL UCXOLHOrO 3epHa aycTeHuta obpasel, cnefyeT Heme[ ieHHO uccrefoBaTb
Ha MUKpockone.

6.3.3 MeTof KOHTPO/IMPYEMOTO OKUC/IEHUSA

6.3.3.1 O6nacTb NpUMeHeH s

OTOT MeTo/, NO3BOJISAET BbISIBUTbL CETKY rpaHunL, 3epeH aycTeHuTa, o6pa3oBasLUylOCA B pesynbTare u3-
6upaTenbHOr0 OKUC/IEHNA FpaHuL, BO BPeMs ayCTeHWTU3auuu npu Temnepartype AaHHol Tepmuyeckoli 06-
paboTku.

6.3.3.2 MNoaroToBka 06pasLLoB

OpHa noBepxHOCTb ob6pasua Ao/HKHa 6biTb OTNONMPOBaHa. Ha ocTanbHOlM YacTu ero NoBepXHOCTU He
[O/MHKHO HabNaTbCA HUKaKMX cnefos okucnexnus. O6pasel cnefyeT NOMeCTUTb B 1abOPaToOPHYO neyb, B
KOTOPO NMG0 noafepxuBaeTcs BakyyM Ha ypoBHe 1 Ma. nn6o UMpKy/nMpyeT UHEpPTHbI ra3 (Hanpumep,
OUMLLEHHbI aproH). Tepmuueckas obpaboTka obpasua Ao/HKHA COOTBETCTBOBATbL METOAVKE ayCTeHUTM3a-
LMW, YKa3aHHOM! 3aKka34yukoMm Wav NPUBEAEHHON B CTaHAAPpTE Ha faHHY NPOAYKLUMIO.

B koHLe yKazaHHOro nepuoja Harpesa B rneub cnefyet nogasaTb Bo3fyx B TeyeHune 10 — 15c.

3aTem obpasel cregyeT oxnaauTb B Bogde. Nocne atoro obpasel, 06bIY4HO MOXET ObITb HENOCPEACT-
BEHHO 1CCef0BaH Ha MUKpOCKone.

MpumeuyaHne 1— OkucneHue o6pasua MoOXeT 6biTb NPOBEAEHO 683 NCNO/b30BaHNS MHEPTHOW aTMoCHepb.

NMpumeuaHne 2 — Okcuabl, HabMLAaeMble HA NpesBapuUTesibHO OTMNOIMPOBAHHONM MOBEPXHOCTU, cregyet
yAanuTb NyTeM fIerkoro NosiMpoBaHusi ¢ NCMOIb30BaHUEM Mefiko3epHWUCTOro abpasnBa, o6ecneynBasi Mpu 3ToOM coxpa-
HEHWe OKCUAHOW CeTkn, KoTopas o6pa3oBasiach Mo rpaHULaM 3epeH: 3aTem MoaupoBaHue crnegyeT 3aBepLinTh, UCMOSb-
3ys 06bIYHbIE MeToAbl. [oc/e 3Toro cneAyeT NPOBECTH TpaB/ieHne o6pasla peakTMBOM, CoAepXKaLium:

- MUKPUHOBYIO KUCNOTY — 1T.

- COMSIHYIO KNCNIOTY — 5 MJT;

- 3TMNOBLIN cnUpT— 100 M.

6.3.3.3 Pesynbrar

N36umpaTenbHOe OKMCeHMe rpaHuL, NoKasblBaeT KapTUHY ayCTEHUTHbBIX 3€PEH.

Ecnu nogrotoska obpasua BbINO/IHEHA MPABW/IbHO, TO HA rpaHuLax 3epeH He JO/MKHbI Habnaatbes
rNobynsipHbIe oKCuabl.

B HekoTOpbIX cnyyasx Ana 6onee YETKOrO BbISBIEHWS TPaHWUL, MOXET 0Ka3aTbCsi HeoOXO0AMMbIM WUC-
nosib30BaHNe MeTOA0B KOCOro OCBelleHus wnu avddepeHymanbHoro MHTepdepeHLMOHHOro KoHTpacTa
(AnK)-

6.3.4 MerTopg HayrnepoxwusaHua npu 925 "C

6.3.4.1 O6nacTb NpUMeEHeHNs

3TOT MeToA npefHa3HayeH ANS LEeMEHTYEeMbIX CTaneil U NokasbiBaeT rpaHuLbl 3epeH aycTeHuTa, 06-
pasyloLimecs BO BPeMSI HayrlepoXxuBaHus 3aTux ctaneil. Metos 06bIYHO He NPUrofeH ANS BbiBNEHNUA rpa-
HUL. 06pasyoLuxcsa BO BpeEMS APYrUX BUAOB TepMUYeckoii 06paboTku.

NMpumeuyaHne — MoxeT BbITb TakkKe WCMNONb30BaHa MeToAMKa -UMUTaLMW HayrnepoxusaHus-. Obpasel
nofBepraeTcs Takoii e TepMuyeckoit 06paboTke, HO NPV OTCYTCTBUM aTMOCHEpbl C BLICOKUM COAEpXaHueMm yrnepoga.
Mocne 3Toro OH NogBepraeTcsi TepMuyeckoii 06paboTke, KOTopas COOTBETCTBYeT TepMu4yeckoih o6paboTke uccnepye-
Moii NpoAyKUMKn. INs BbISBNEHWS TPaHNL, 3ePEH UCMONb3YETCS PEAKTUB, yKa3aHHbIi B 6.3.2.

6.3.4.2 HayrnepoxuBaHue obpasLoB

Ha o6pa3suax He fO/HKHO 6biTb HUKAKUX C/iefjoB 06e3yrepoxunusaHns UM NoBepXHOCTHOTO OKUCNEHNS.
Mobas npepwecTsylowas 06paboTka; XonogHas, ropsyas, MexaHuyeckas u T. 4. — MOXeT oKasaTb BuUsA-
HVe Ha (bopMy NOMyYEeHHbIX 3epeH. B Tex cnyvyasx, korga pekomeHAyeTcs yuuTbiBaTb 3TU COO6paxeHus, B
TEXHWYECKUX YC/IOBUSAX Ha NPOAYKUMIO cneayeT ykasbiBaTb 06paboTky, koTopas [o/mKHa OblTb nNpoBefeHa
nepej onpejeneHnem BeINUVHbI 3epHa.
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Mocne HayrnepoxwBaHua obpasel, crnegyeT oxnaxpgartb C AOCTATOYHO HU3KOW CKOPOCTbIO, 4TOObI
obecneyntb BbligeneHne LemMeHTUTa No rpaHuLaM 3epeH B 3a3BTEKTOMAHOW NOBEPXHOCTHON 30He Hayrne-
pOXeHHoro obpasua.

HayrnepoxusaHue cnegyeT NpoBOAMTbL NyTeM BblAepXkn o6pasua npu (925 + 10) °C B TeueHue 6 u.
[lns 3Toro B Hayrnepoxusalwlleli kamepe neun 06bIYHO NoadepXxuBaroT TeMmnepartypy (925 + 10) °C B Teue-
Hve 8 yacoB, BK/IYas Bpems nogorpesa. B 6onbliMHCTBE cnyvaeB r1ybuHa HayrnBPOXEHHOro Cflosi Co-
cTaBnseT npubnam3ntensHo 1 mm. MNocne HayrnepoxueaHmsa obpasew, cnegyet oxnagnTb € 4OCTATOYHO HU3-
KO/ CKOpOCTbIO, YTO6bl 06ecneynTb BblAeNeHne LeMeHTUTa No rpaHuuamM 3epeH 3a3BTeKTOWAHON 30Hbl Ha-
Yr/1EPOXXEHHOrO C/104.

Kaxgblii pas cnegyeT ncnonb3oBatb CBEXMWI Kap6opusaTop.

6.3.4.3 MoaroTtoBka o6pasyos

HayrnepoxeHHblii o6pasel, 06bI4HO CriefyeT paspesaTb NeprneHAnKY/IApHO ero HayrnepoXeHHOW no-
BEPXHOCTU. Ha ofHOI 13 naockocTel pe3a JO/MKeH ObiTb MPUrOTOBAEH WANG A8 MeTannorpaduyeckoro
nccnenoBaHus, KOTopblli cneayeT TPaBnTb, UCNONb3YSA PeakTUBbl a) Unun b):

a) WeIoYHoli NuKkpaT HaTpus

- NUKpUHOBas kucnota— 2 T;

- efknii HaTp — 25 T;

- Boga — 100 mn.

TpaBneHne NpoBOANTCS MyTEM NOTPYXeHUs obpasua B peakTus, HarpeTbili 4o 100 °C, He MeHee yeMm
Ha 1 MWH UM 3N1EeKTPOIMTUYECKOrO TPaB/eHWs NPy KOMHATHOW TemnepaTtype u HanpshkeHun 6 B B TeueHne
60 c.

b) CMMPTOBOI pacTBOP a30THOM KUC/MOTbI:

- a30THas kucnota — oT 2 40 5 mA;

- 3TUNOBBLIA cNUPT — A0 nonyveHus 100 mn.

MOXHO 1cnonb3oBaTh 1 Apyrve peaxkTuBbl, fatoLlne Takme e pesynbraTbl.

6.3.4.4 Pesynbtart

IpaHuLibl 3epeH UCXOAHOT0 ayCTeHUTa B 3a3BTEKTOMAHOM Hayr/1epoXXEeHHOM MOBEPXHOCTHOM croe Oy-
OyT oyepyeHbl N36bITOYHBbIM LLEMEHTUTOM.

6.3.5 MeToA ceTku 03BTEKTONAHOTO hepputa

MpumeuaHne — PeKkoMeHZaUMW MO WUCMOJb30BAHMIO 3TOTO METOAA B 3aBUCUMOCTW OT MUKPOCTPYKTYpbI CTa-
N NPUBEAEHBI B NPUNOXEHUN A.

6.3.5.1 O6nacTb NpUMeHeHns

MeTog, npumeHsieTca ANa Yr1epoancTbix cTanei ¢ cogepxaHnem yrnepoga npubnusntensHo ot 0.25
% A0 0.6 % v AN TakMx HW3KOMErMpoBaHHbIX cTasell, Kak MapraHueBo-MmonnbaeHosble. 1 %-Hasa xpomu-
ctas. 1,5 %-Haa xpomucTtasa ¢ monmbaeHom n 1.5 %-Has Hukenesas ¢ XPOMOM. paHuLibl 3epeH UCXOAHOro
ayCTeHUTa BbIABMIAIOTCA B BUAE CETKN [O3BTEKTONAHOrO heppuTa.

6.3.5.2 MNMopgroTtoBka 06pasLoB

Cnepyet uUcnonb30BaTh YCNOBUA ayCTeHUTU3ALUK, yKa3aHHble B CTaHAapTe Ha npoaykuuio. B cnyvae
YrnepoaucTbix cTaneii uam Apyrux ctanei ¢ HA3KOW MpoKasMBaeMoCTblo cnefyeT oxnaxAaatb obpasubl Ha
BO3JyXe, BMECTe C Neyblo MM B YC/OBUSX YACTUYHOrO M30TEPMMUYECKOro NpeBpalleHns Takum obpasom,
4YTOGbI 3epHa aycTeHuTa 6bI/IM o4YepUeHbl HEPPUTOM.

B cnyyae nerupoBaHHbIx cTaneli o6pasubl nocne aycTeHutTusauum cnegyeT noaBepratb nsotepmuye-
CKOMY OX/1aX[EHWI0 B YC/TOBUAX YAaCTUYHOrO MpeBpalleHns nNpu COOTBETCTBYIOLE Temnepatype B UHTep-
Basie ot 650 ‘C go 720 °C. a 3aTeM ox/1axAaTtb B BOAE.

MpumeyaHune 1 — Bpems, HEOOXOANMOE ANA NPEBPaALLEHNS, N3MEHSETCA B 3aBUCUMOCTW OT XMMUYECKOTo
cocTasa CTanu, HO 06bIYHO JOCTATOYHOE KOIMYECTBO (heppuTa BhbIAENSETCS 3a Bpemsi OT 1 MUH A0 5 MUH. XOTSI B HEKO-
TOpbIX C/ly4asx MoryT notpe6oBatbca 6onee ANUTENbHbIE MPOMEXYTKU, AocTurawowme 20 MUH.

MpumeyaHue 2 — B cnydyae NerMpoBaHHbIX CTanein Ans nosyyeHns paBHOMEPHOrO NPEBPALLEHUS BO BPEMS
n30TepMuyeckoin 06paboTkm LenecoobpasHo NCMob30BaTh 06pasel, ¢ pasmMepamMn 12x6x3 M.

6.3.5.3 MNonunposaHune 1 TpasneHne

O6pasubl AN MeTannorpadumueckoro nccnefoBaHua oTpesaloT, NoNVPYOT v TpasAaT. Ansa TpasneHus
cnepyeT MCNosb30BaTb COOTBETCTBYIOLMIA peakTuB, HanpuMep coAepXalinii COMAHYI0 KUCMOTY U MUKPUHO-
BYIO Kucnoty (6.3.3.2).
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6.3.6 MeTog 3akankum Ha 6eMHUT UNu rpagMeHTHON 3akKanku

NMpnmeyaHue — YKazaHusi MO UCMNONb30BaHUIO 3TOr0 METOAA, B 3aBUCHMOCTU OT MUKPOCTPYKTYpPbl CTanu,
npuvBefEeHbl B NPUTOXEHUN A.

6.3.6.1 O6nacTb NpUMeEHeHNs

3TOT MeToA NpUMeHsieTcs ANs CTaneld, cocTaB KOTOPbIX 6/IM30K K 3BTEKTOUAHOMY. T. €. COAepXallmx
0.7 % macc, nnv 6onee yrnepoga. paHuLbl 3epeH UCXOAHOT0 ayCTeHNUTa BbISIBAAIOTCA B BUAE TOHKON CeTKM
nepnuta unm 6eliHnTa, oYepUMBaloLLein 3epHa MapTeHcuTa.

6.3.6.2 MopgrotoBka 06pas3LoB

O6pasel, HarpeBatT A0 TemnepaTtypbl, NpeBbllaLL el Touky Acr He 6onee yem Ha 30°C (T. e. TeM-
nepaTypbl. NpU KOTOPOW 3aBepluiaeTcs npesBpaleHne depputa B ayCTEHWT BO BpPeMsA Harpesa), 4TOObI
o6ecneunTb NOJHYIO ayCcTEHUTU3ALMIO.

O6paseL, oxNaxaaloT ¢ KOHTPOIMPYEMOl CKOPOCTbIO A5 NOMYYEHUS YACTUYHO YNPOYHEHHON CTPYKTY-
pbl TOHKOI MpOC/OliKM NepanTa unn 6eiHNTa. oyepumBaloLLeli 3epHa MapTeHecuTa.

Takas CTpykTypa MOXeT ObITb NoslydeHa OAHUM U3 CeayoLwmnx cnocobos:

a) nyTeM 3akasnku B Bofie WM Macne (kak 6onee LenecoobpasHo) NpyTka ¢ TakuMu pasMepamu none-
PeyHoro ceuyeHus, koTopble obecneyvBaloT NOJHYIO 3aKkasiky y NOBEPXHOCTM 06pasilia, HO NNLb YaCTUYHYIO
3aKaJsiky B ero cepefyuHe.

6) nyTem rpaAveHTHO 3akaskvm no ANVHe NpyTka c AnaMeTpoM WM CTOPOHOI KBagpaTa oT 12 go 25
MM B pe3ysfibTare NorpyxeHus B BOAY TOJIbKO YacTu AJIMHbI MPYyTKa.

Mocne ykasaHHbIX onepauuii obpasel, nogsepraeTcsa NOANPOBAHUIO U TPABEHWIO.

6.3.7 CeHcnMbunmn3auma ayCTEHUTHbIX KOPPO3UOHHO-CTOMKUX N MapraHLo0BUCTbIX cTanei

IpaHnLbl 3epeH MOryT ObiTb BbisIBIeHbl B pe3yfibTaTe BbiAeneHns kapbugos npy Harpese B MHTepBa-
ne TemnepaTyp ceHcumbunmsauumn ot 482 °C go 704 ‘C. NS BbisiBNEHUS KapbugoB MOXHO UCNONb30BaTh
No6oi Noaxoaawmii peakTmBs.

NMpumMmeuaHne — ITOT METOA He C/ieAyeT UCMO/b30BaTh A/l aYCTEHUTHbIX CTaNel C OUYEHb HU3KUM CoAepxKa-
HUeMm yrnepoga.

6.3.8 ipyrne meToAbl BbIABMEHUSA TPaHUL, 3epeH UCXO4HOro aycTeHuTa

[na HekoTOpbIX CTanei nocne NPoOCToii TepMuyeckoii 06paboTkM (OTxMra, HopManusaLuum, 3akankm un
oTnycka W T. A.) rpaHuLbl 3epeH aycTeHuTa MOryT NposiBNAATLCA NMPU MUKPOCKONWYECKOM MCCNefoBaHnn B
cnepyolleM Buie: ceTka [03BTEKTOMAHOro dheppuTa, OKpyXatwLllas 3epHa nepsuta:; ceTka OYeHb TOHKOro
nepnnTa, OKpyXalwLero 3epHa MapTeHcuTa, U T. A. AyCTEHUTHble 3epHa MOryT ObiTb TakXe BblSB/IEHbI My-
TeM TEPMUYECKOTO TpaB/ieHUs B Bakyyme (He o6s3aTesibHO COMpPOBOXAAEeMOro okucieHnem). B takmx cny-
yasx 3TV ynpoLLeHHble MeToAbl AO/DKHbI ObITb YKa3aHbl B TEXHUYECKUX YCNOBUAX HA NPOAYKUUIO.

7 MeToabl onpefieNnieHnNsi pasMepa 3epHa

7.1 OueHka HOMepoM 3epHa

7.1.1 ®opmyna
Howmep 3epHa onpegensieTcss B COOTBETCTBUN C 3.2 U3 POPMYibl

T=8x2e. (D

Ota thopmyna mMoxeT 6bITb NpeAcTaB/eHa B Buje

(23)

nnn

* KTakum metogam OTHOCATCSA:
- o6pas3oBaHue BblAeNEHNI N0 IPaHULLAM 3ePEH BO BPEMS OX/TaXAEHUS:
- MeTo[, rpaAveHTHOR 3aKanku u T. 4.
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7.1.2 OueHKa MeToA40M CPpaBHEHWNA C 3TaSIOHHbIMW LWIKanamu

M306paxeHne, NosyyeHHoe Ha akpaHe (MM MukpodpoTorpaduu), cpaBHMBaeTCa C pALOM CTaHAapT-
HbIX M306paXeHWin3 WM Npo3pauyHbIX Haknafok (MOryT ObiTb TakKe UCMO/Ib30BaHbl OKY/sipHble BCTaBKMU,
npefHasHavyeHHble A1 U3MEepPeHNs pasMepa 3epHa, eCnM OHW COOTBETCTBYIOT HAUWOHANbHBIM UM MeXAy-
HapoAHbIM cTaHgapTam). CTaHgapTHble n3o6paxeHus npu ysennyeHum *100 npoHymepoBsaHb! Ludpamy ot
00 po 10 Takum 06pa3om, YTO MX HOMep paBeH HOMmepy 3epHa G. CTaHAapTHble U306paXeHUss NpuBeaeHb!
Ha wkanax 1A n 1B MNpunoxexHus B. TMMK 3Ta/IOHHBIMW LIKaaMun crieyeT nosib30BaTbCHA B TeYeHne BCero
nccnefosaHus.

B pesynbTaTe Takoro cpaBHEHUS MOXEeT ObiTb OnpeAenieHo CTaHAapTHOe M306paxeHue C pasMepom
3epHa, Haubonee 6/M3KUM K pa3mepy 3epHa Ha UCC/efOBaHHbIX MOMAX 3peHus obpasuya. Ha kaxgom 06-
pasue cnegyeT OLEeHUTb HEe MeHee Tpex C/ly4YaliHo BblGPaHHbIX NOMei 3peHus.

Ecnu yBenuueHne f nsobpaxeHus Ha akpaHe unu cotorpacpmm otimyHo ot *100. To HoMep 3epHa G
onpegenseTca no Homepy M Haubonee 65M3KOr0 CTaHAapTHOrO M306paXeHus, C UCNosib30BaHWeM cre-
aytolelt hyHKLM OTHOLIEHNUSA YBENNYEHWA:

G=M +6,64xIg-H_. 3
9300 ®)

B Tabnvue 2 npvBefeHa 3aBUCKMOCTb MEXAY HOMepaMu 3epHa, OnpefefieHHbIMU NpU pasnyHbIX
YBEINYEHUSAX.

Ta6nuya 2 — 3aBUCMMOCTb MEX/Y HOMEpPaMU 3epHa A5 06bIYHO UCMO/b3YEMbIX YBEMYEHUI

YBenuuerne Homep 3epHa mMeTanna g

1306paXeHNs COOTBETCTBYIOLLErO CTAHAAPTHOTO U306paKEHMs]
25 -3 -2 -1 0 1 2 3 4
50 -1 0 1 2 3 4 5 6
100 1 2 3 4 5 6 7 8
200 3 4 5 6 7 8 9 10
400 5 6 7 8 9 10 11 12
500 5.6 6.6 7.6 8.6 9.6 10.6 11.6 12.6
800 7 8 9 10 n 12 13 14

7.1.3 MNnaHMMeTprUYeCcKnin meToq

OTOT MeTOo/ OLEeHK/ npueefeH B npunoxexun C.

7.1.4 OueHKa TOYHOCTW onpefeneHna Homepa 3epHa

Kak npu oueHke MeTO[OM CpaBHEHUs, Tak W NPy OLEHKe MeTooM nofcyeTta MosiydeHHas TOYHOCTb
peako npesbiwaeT NoMOBUHY eAnHULbI. [oyYeHHbIi HOMep 3epHa cnefyeT OKpYrnaTb A0 Lenoro uucna.

7.2 OueHka MeTo4oM nepeceyveHuit

MoacunTbiBalOT UNCNO 3epeH N UAu ynucnio rpaHuy, 3epeH P. nepeceyeHHblX U3MepUTEsIbHOM NMHMeEN
M3BECTHOW A/IMHbI HAa NPOEKUMOHHOM 3KpaHe MWKpPOCKona, OKY/SiPHOI BCTaBke, MOHMTOPE TENeBU3NOHHOMO

' 3Tn cTaHgapTHble n306paxeHns ycTaHoBneHbl B cTaHgapte ASTM E 112 [pucyHkn 1A n IB. npunoxeHue BJ.
BbibpaHHble cTaHjapTHble N306paXeHns [0/MKHbI MPUMEHATLCS B TEYEHNN BCEro UccnefoBaHuns

10
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Tvna wan MukpodpoTorpadmm, npegctaBuTenbHON ANA OCHOBHONM naowaan obpasua npu U3BECTHOM yBesu-
YyeHuu 4.

N3mepnTenbHas NMHNA MOXET ObiTb NPAMOI WK OKPYXHOCTbIO. i3MepuTenbHas ceTka, npueBefeHHas
Ha puYCyHke 2. noKa3biBaeT peKoMeHAyeMble TUMbl U3MEPUTENbHON IMHUN.

N3vepuTenbHasa ceTka A0/KHA HaknagblBaTbCs Ha uccnefyemoe nosne ToAbKo oAvH pas. Ana nony-
4yeHnss 060CHOBAHHOrO NocyeTa OHa HaknaAblBaeTCs MPOM3BO/IbHO HA COOTBETCTBYIOLLEE YMCO NOSEN.

Pasmepbl Tpex oKpy>XHOCTel B MUAANMeTpax AO/DKHbI 6bITb CIeAYOLWMMK:

OnameTp OnnHa okpyXHocTu
79.58 250.0

53,05 166.7

25.53 83.3

CyMMapHas gnivHa 500,0

7.2.1 MeTod NMHeNHbIX NnepeceyvyeHunii

7.2.1.1 Ha pucyHke 2 mnokasaHa ceTKa JIMHWI, KoTopasi MOXeT ObiTb WUCMO/Ib30BaHa A/ U3MepPEeHus
pa3Mepa 3epHa MeToAOM nepeceyeHuid. Tpy KOHLEHTPUYECKMX OKPYXXHOCTU MMEKT CyMMapHy AaunHy 500
MM. cnonb3oBaHne OKPYXHOCTEN No3BOMSET yCPeAHUTb U3MEHEeHNS hopMbl PaBHOOCHbIX 3€PEH U UCKITIO-
4YnTb Npo6eMy NNHWIA, OKaHYMBAKOLNXCA BHYTPU 3€PEH.

PUCyHOK 2 — pekoMeHAyeMas n3MepuTesibHas ceTka A/s MeTofa nepecedeHuit.

PrcyHOK 2 cofepxuT Takke yeTblpe NpsiMble AIMHUW; ABE NIMHUW OPUEHTMPOBaHbI AMaroHanbHO, ofHa
BEPTUKA/IbHO U 0fHA rOPU3OHTaNbHO. [nHa KaxAol anaroHanbHOW NuHUKM paBHa 150 MM. a ropuM3oHTanb-
Has 1 BepTUKasibHass NMHUM “MetoT AnvHy 100 MM kaxgas. Mpsamble NVHUW Takke YCPeAHSAT U3MeHeHUs
hopMbl paBHOOCHbIX 3epeH. C Apyroil CTOPOHbI, ECAN CTEMEHb BbITSXKWA 3epeH npeacTaBnseT uHTepec, TO
noAacyeT 3epeH MOXHO NPOBOAWTL, UCNOMNb3YS TONbLKO BEPTUKA/IbHYIO U TOPU3OHTa/IbHYIO TMHWUKN (OTAENbHO),
pacnonaras ux Takum 06pasom, 4YTOObl ropuM3oHTasbHas NMHUA Oblna napannenbHa ocu fedopmauun (a
BepTMKa/bHaa neprneHankynspHa ocn gedopmauym COOTBETCTBEHHO) Ha MNPOAOSIBHO OPUEHTUPOBAHHOW
NoSIMPOBaHHOW NockocTu (7.2.3, NnepeyncrieHue c)).
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YBenuyeHve cnegyet noabupartb Takum 06pas3oM, UTO6bl B KaXA0M nose 3peHust 66110 He MeHee 50
nepeceyeHnin 3epeH. [0MKHO ObITb OLLEHEHO HEe MeHee NATU C/y4YaliHO BblGpaHHbIX Nonel NpyM cyMMapHOM
yncne nepeceveHunii He meHee 250.

MpumeuyaHue — Ecnu pasmep 3epHa obpasua TpebyeT U3MEHEHUS YBENNYEHUS AN NONYYEHNUS HEOBXon4u-
MOFO yucna nepecevyeHuii 3epeH, To ASIMHA W3MEPUTESbHBLIX IMHWIA Takke MOXeT 6blTb U3MEeHeHa Npu YCr0BUU, HTO
OpUEHTaLMUS U3MEPUTESbHbLIX NNHUI YUNTLIBAET BANSHNE aHU30TPONUN.

Mpu noacyeTe nepeceyveHnin 3epeH W rpaHnL 3epeH B 0fHOMAa3HbIX 3€PEHHbIX CTPYKTypax C UCMOJSib-
30BaHMEM MPSIMbIX M3MEPUTENbHBIX IMHUIA COGN0AAI0T cneaytolme npasunia:

7.2.1.2 Korga noacyvTbIBalOT YMC/0 NepeceyeHmnin 3epeH N:

* €C/IM U3MepuUTeNIbHasA IMHUA NPoXoauT Yepes 3epHo. N = 1;

* eC/IN U3MepuTeNbHAaA IMHUA OKaHYMBaeTCs BHYTpu 3epHa. N = 0.5;

* €C/IM U3MepuUTeNbHAA IMHUA KacaeTcsa rpaHuubl 3epHa, N = 0.5.

7.2.1.3 Korga noacunTbiBaeTCA YMC/I0 NepeceyeHunii rpaHul, 3epeH P:

* €C/IN U3MepUTENIbHAA IMHUA NPOXOAUT Yepes rpaHnly. P= 1;

* eC/IM U3MepuTeNbHas NIMHUA KacaeTcs rpaHulbl 3epHa, P = 1,

* €C/IM U3MepuUTeNIbHasA SIMHUA NPOXOAUT Yepes TOUKY CTbika Tpex 3epeH. P = 1.5.

MpumevyaHne — MeTtoa CHaligepa-T'pacdda, onncaHHblii B npunoxenun C. npeactasnseT coboii metod nu-
HeWlHbIX NepeceyeHnii 4Na MHCTPYMEHTalbHOW cTanu (6bICTPOPeXyLWUX cTanen).

7.2.2 MeTop, nepecevyeHns oTpes3KaMmm OKpPYXHOCTU

PekomeHayeTca NCnosb30BaTh OKPYXXHOCTH, NOKa3aHHbIE Ha PUCYHKe 2.

M3amepuTenbHas SIMHUA COCTOUT U3 TPeX KOHLLEHTPUYECKUX OKPYXHOCTEN, MoKa3aHHbIX Ha PUCYHKe 2,
UNn 13 OAHON OKPYXHOCTM.

CymMmapHas A/iMHa TPexX OKPY)XHOCTel pekoMeHAYyeMON M3MepUTEeNbHON CeTKM, NMOKa3aHHON Ha PUCYH-
Ke 2. cocTtaBnseT 500 MM. YBenMyeHue unm guameTp OKPYXXHOCTU crefyeT Bblbupatb Takum 06pa3om, uTo-
6bl NPU HAMIOXEHUN M3MEPUTENLHOW CETKN Ha uccnefyemoe Mosie YNCMOo nepecevyeHnii 3epeH cocTaBsano
ot 40 po 50.

B cnyyae 0HOI OKPYXHOCTW UCMOMb3YEeTCA OKPYXXHOCTb Hambosbluero gmameTpa aaunHoi 250 M. B
3TOM cfnyvae criefyeT MCNonb3oBaTb yBesiMueHve, obecnednBatLlee nogcyeT He MeHee 25 nepecevyeHuin
3epeH.

Mpu ucnonb3oBaHUM MeTofa MepeceyeHunin oTpeskamMm OKPYXXHOCTU NOJyyvatoTcss HEMHOro 60see Bbl-
COKMe 3HauYyeHus A/IMHbI OTPE3KOB, MepecekakLmx 3epHa, K. cnefoBartesibHO, HEMHOro 60/1ee HU3Koe Yucno
nepeceyvyeHunin rpaHuny, 3epeH. Ytobbl KOMNEHCUPOBaTh 3TM HETOUYHOCTUW, NEepPeceyvYeHuns rpaHnL, B Mectax CTbl-
Ka Tpex 3epeH cnepyet yuuTbiBaTb Kak [iBa nepeceyveHnss BMecTo 1.5 nepeceyeHuns, Kak 3TO NPUHATO Npu
MCNO/Ib30BaHUN MEeToAa NepeceyeHnin NMHeNHbIMU 0Tpe3KaMu.

7.2.3 OueHka pe3ynbTaToB

MoacuntbiBalOT YMC/I0 NepeceyeHunin 3epeH N unm rpaHuny, 3epeH P_Ha psge cnyvaiiHo BblGpaHHbIX Mo-
neii. 3aTeM BbIYUCASIOT cpefHee 3HavyeHve yucsa nepeceveHuii 3epeH N Wan nepeceveHuii rpaHny, 3epeH
P.

Ecnun ApeictBuTeNbHAA ANMHA U3MEPUTENBHOW JIMHUK, TO

NI =NILj n PL=PILj.

B cnyyae HepaBHOOCHbIX 3epPEeHHbIX CTPYKTYp MOXeT ObiTb NpOBeAeH MOACYET yucna nepecedeHui
3epeH N unu nepeceueHuii rpanul, P ncnonb3ya npsiMble SIMHUW, OPWEHTUPOBAHHbIE NapasienibHO Tpem
rNaBHbIM HanpaBfeHNAM. 3TV TPU HanpaB/eHWUs MOryT 6biTb HaleHbl Ha N06bIX ABYX WUAW TPeX rNaBHbIX
n0cKOCTAX 06pasua (NMPoAO/IbHOW, NoNepeYyHol n NnepneHanKyNsapHoNi TonwmHe obpasya).

CpegHee uncno nepeceyeHunin 3epeH Ha MunaumeTp NIl unvw CpefHee YnCco NepeceyeHunin rpaHnL, Ha
munaumeTp PL onpepensieTcs kak Kybuueckuii KopeHb Npou3BefeHns pe3ynbTaToB M3MEePEHUid B TpEX yKa-
3aHHbIX HanpaBeHUAX:

NI=(Nix * NI, x NI12 ¥3u PL ={PIx * Ply* Pl
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rAe YepTouky Haf BenvynHammn ykasblBaloT, YTO OHU SABMSIOTCA CPefHUMUN 3HAYEeHUSMU psga usmepe-
HWIA. @ X. Y 1 Z yKa3bIBaloT rMaBHble HanpasneHus (NpoAosbHOe, NonepeyHoe 1 napanaensHoe ToNWMHe).

a) 3epHa, COOTBETCTBYIOLLUME Pa3NyHbIM HOMEpPaM 3epHa — B HEKOTOPbIX Cry4asax uccnegyembliii 06-
paseL, MOXeT cofepXaTb 3epHa, OTHOCALWMECS K ABYM uan 601ee Homepam 3epHa. ITO MOXeT 6bITb 06Ha-
PYXEHO MO NPUCYTCTBUIO HECKOJIbKUX 3€PEH, 3HAYMTE/NIbHO OT/IMYAIOLLMXCA NO pa3Mepam OT OCTasibHbIX 3e-
peH (MCO 14250).

b) 3epHa ¢ ABOIiHUKaM/W — eCc/M He OTOBOPEHO MHOE, TO 3TW 3epHa MOACUMUTBLIBAIOTCS Kak O4HO 3epHO,
T. €. ABOWHUKOBbIE FPaHNLbl He yYUTbIBAKOTCA (PUCYHOK 3).

c) HepaBHooCHble 3epHa — (hOpPMY 3epHa MOXHO OLLeHWTb M0 BE/IMYMHE OTHOLIEHWUA CpeAHei ANvHbI
ero SIMHeiHOro nepeceyeHus B HanpasfeHuu gedopmauun K cpegHeli ANnvHe NVHENHOro nepecevyeHus,
nepneHanKyApHOro Hanpas/ieHuo aedopmalmn, UCNonb3ys NPOLOSbLHO OPUEHTUPOBAaHHLIN 0bpasel,. 3To
OTHOLLEHME Ha3bIBaT KOIPMLNEHTOM BbITAXKN 3€PEH NN KOIPDULMEHTOM aHN30TPONUN.

d) CoBpeMeHHble MeToAbl M3MEPEHUs pa3Mepa 3epHa — A8 onpefesieHns pasmepa 3epHa B COOT-
BETCTBYIOLMX MaTepuanax MoryT 6biTb MCNOMb30BaHbl yNbTPa3ByKOBble MeTOAbl, aBTOMaTUYeCKNil aHanuns
N306paxXeHnin 1 T. 4. NpU YCNOBUK, YTO TOYHOCTb 3TUX MeTOA0B Obina nNpeABapuTenibHO NOATBEPXAeHa pe-
3y/ibTaTaMu TwaTeibHbIX KOPPENSALMOHHBIX UCTIbITAHWIA.

» > - [paHuLbl 3epeH
PrcyHok 3 — OueHka yncna 3epeH (3epHa ¢ ABOVHNKaMM)

8 TMpOTOKOM UCNbITaHUI

MpOTOKON NCNbITAHUIA [OMKEH COAEPXKATb C/eAyoLWYy nHhopmaLmio:

a) MapKy uccrnefoBaHHOl cTanu:

b) TUN onpeAenieHHOro 3epHa:

C) MCNOb30BaHHbIN MeToA, YC/0BUSA UCMbITAHUIA, METOA OUEeHKM (T. €. PYYHO MeTon wau aBTomaTtu-
Yyeckuii aHanma):

d) Homep 3epHa WK 3HaYeHne cpegHero gnameTpa 3epHa.

13
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MpunoxeHne A
(cnpaBouHOE)

0O630p METOAOB BbISIBAIEHUS rpaHuL, 3epeH beppuTa, aycTeHUTA
N NCXOZHOr0 ayCTEHNTA B CTa/IAX

MeTop,
MeToA TpaB/eHUS HacbllWEeHHbIM PacTBOPOM MUKPU-
HOBOI1 kncnoTtol (6.3.2)
MeTopn KOHTpoIMpyemoro okucneHuns (6.3.3)

MeTog Hayrnepoxusanus (6.3.4)

MeToZ UMUTALUU HayTIepOXUBaHNS
(6.3.4)

MeTof ouepunBaHus rpaHuL, 3epeH [03BTEKTOUAHbLIM
tepputom (6.3.5)

MeTopa 3aKkasiku Ha GENHUT WK rpagueHTHON 3akasku
(6.3.6)

MeTopg ceHcnbunmsauymm rpaHny, 3epeH (6.3.7)

MeTopg 3akanku n otnycka (6.3.8)

HenocpeacTeBeHHOe TpaBfieHWe C WCNOSb30BaHUEM
cooTBeTCTBYOLWEro peaktusa (6.2)

O6nacTb NpYMeHeHVst

CTann €O CTPYKTypoil MapTeHcuTa, OTMYLLEHHOro
mMapTeHcuTa unu 6eiiHnTa. copepxawue r 0.005 %

doccopa
YrnepogucTble U HU3KOMIernpoBaHHble cTanun

Ll,emeHTyeM ble CTann

KpynHo3epHUCTbIE yrnepoauctele cTanu C copepxa-
Huem yrnepoga mexgay 0.26 % u 0.6 %. a Takke HU3KO-
nernposaHHble ctanu tuna Mn-Mo. 1% Cr. 1 % Cr-Mo u
1,5% Cf-Ni

KpynHo3epHucTble cTanu ¢ NpubAU3NTENbHO 3eTek-
TOUAHLIM cofiepxaHuem yrnepoga, 1.e. 0.7% — 0.8 % C

HecTabunmsnpoBaHHble ayCcTeHUTHble WAn AByxdas-
Hble KOPPO3MOHHO-CTOlKMe CTann C cofepxXaHuem yrne-
poga > 0.025 % *

YrnepoaucTele ctanun

Bce oaHoghasHble cTanu

“ B ayCTEHUTHbIX MapraHueBbiX CTansx NPOUCXOAUT BblAeNeHne Mefkux kap6uaos No rpaHuuam 3epeH BO
BpeMSA cTapeHusa npu temnepartypax mexgy 550 °C n 600 HO.
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MpunoxeHve B
(o6s13aTenbHOE)

OnpefeneHne pasmMepa 3epHa. ATa/IOHHbIE LWKa/bi4

LWkana 1A — 3epHa 6e3 ABOHMKOB (pPaBHOMepHOe TpasneHne) x100

OTn wkanbl BocnpoussegeHsl n3 ASTM E 112.
15
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Wkana 1A (npogomkeHne) — 3epHa 6e3 ABOWHMKOB (paBHOMepHoe TpasrieHne) XH0O

16



LWkana 1A (npogomkeHne) — 3epHa 6e3 ABOIIHMKOB (paBHOMepHOe TpaBneHue) x100

FOCTPNCO 643—2011
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Wkana 1A (npogomkeHne) — 3epHa 6e3 ABOWHMKOB (paBHOMepHoe TpasrieHne) XH0O
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LWkana 1A (npofomkeHne) — 3epHa 6e3 ABONHNKOB (paBHOMepHOe TpasneHue) k100

FOCTPNCO 643—2011
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Lkana 1A (npogomkeHvne) — 3epHa 6e3 ABOWHNKOB (paBHOMeEpPHOE TpasneHune) *100
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LWkana 1A (npofomkeHne) — 3epHa 6e3 ABONHNKOB (paBHOMepHOe TpasneHue) k100
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Lkana 1B — 3epHa 6e3 ABOIHMKOB (paBHOMepHoe TpasneHune) «100

3.0

3.5

22



4.0

4.5
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Wkana 1B (npogomkeHne) — 3epHa 6e3 ABOWHMKOB (paBHOMepHoe TpasrieHne) XH0O

5.0
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LWkana 1B (npogomkeHne) — 3epHa 6e3 ABOIIHMKOB (paBHOMepHOe TpaBneHue) x100

FOCTPNCO 643—2011
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Wkana 1B (npogomkeHne) — 3epHa 6e3 ABOWHMKOB (paBHOMepHoe TpasrieHne) XH0O

7.0

7.5
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LWkana 1B (npogomkeHne) — 3epHa 6e3 ABOIIHMKOB (paBHOMepHOe TpaBneHue) x100

8.5

FOCTPNCO 643—2011
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Wkana 1B (npogomkeHne) — 3epHa 6e3 ABOWHMKOB (paBHOMepHoe TpasrieHne) XH0O

9.5
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LWkana 1B (okoH4YaHue) — 3epHa 6e3 ABOMHNKOB (paBHOMepHoe TpaBneHue) x100

FOCTPNCO 643—2011
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MpunoxeHune C
(o6a3aTenbHoe)

MeTopA, oueHKU pa3mMepa 3epHa

C.1 MpuHUMN N1aHUMMeTpUYeCcKoro metoga

TpaAuLMOHHO U3MepUTENIbHYI0 OKPYXHOCTb AnaMeTpoM 79.8 MM YepTWAM UAM HaknafblBann Ha MukpodoTorpa-
duo nnn nzobpaxeHune, cCnpoeynpoBaHHOE Ha 3KpaH M3 MaTOBOrO CTekna. YBenuueHue Bbibupanu TakMm obpasom,
4yTobbI NNowanb KpyTa cogepxana He MeHee 50 3epeH. 3Ta pekomeHAaUMsa UMena Lefbio CBECTU K MUHUMYMY OLINGKY
nojcyeTa, CBA3aHHYH C KPYI/10i oLeHMBaeMoi naouiasbio.

PuncyHok C.1 — OueHka yncna 3epeH Ha nnowaan. orpaHNnyeHHol OKPYXHOCTbIO
lMpounssoaATcsa ABa nofcuyeta: /- — YUCNO0 3ePeH, MOIHOCTbI0 HaXOAALWMNXCA BHYTPU OKPYXXHOCTU, U T — umncno

3epeH, nepeceYvYeHHbIX OKPYXHOCTbIO.
[MonHoe 4Yncno 3KBMBAIEHTHLIX 3epeH cocTaBnsaeT

"100=", + 7 - (c-1)

Yucno 3epeH Ha MM' NOBEPXHOCTM obpasua, /1), onpefensercs U3 BbipaXkeHns
T A 21,00 (C.2)
Unn B cyyae no6oro yBenmuerus g
T = (grv5000)np. (C.3)
Ae 5000 — nnowagb Kpyra, orpaHMYeHHOro N3MepUTebHON OKPYXXHOCTbIO, MM'.
Takoii nogxopd npegnonaraeT, YTO B CpPefHEM MOJIOBUHA 3€PeH, NepeceyveHHblX U3MepuUTesbHOW OKPYXHOCTbIO,

HaxXoAMTCS BHYTPW OKPYXXHOCTW, @ Apyras NnosioBUHa — CHAapYXW OKPYXHOCTW. 3TO fonylieHue cnpasefinuBo AN nps-
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MOV INHWUKN, NPOXOAsLLEl Yepe3 3epeHHYI0 CTPYKTYPY, HO He AN KpMBONA nuHun. Ownbka, obycnosneHHas aTum gony-
LjeHneM, Bo3pacTaeT C YMeHbLIEHNEM YNCNa 3epeH, HaXOAALWMNXCA BHYTPU N3MEPUTENIbHON OKPYXXHOCTU. ECnn BHYTpM
N3MepuTEsIbHOW OKPYXHOCTU HaxoauTcs He meHee 50 3epeH, To owwnbka cocTaBnseT okono 2 %.

MpocTbiM CNOCO6GOM MCKNOYEHWSA 3TOW OWWNGKM, HE3aBUCKHMO OT yucna 3epeH BHYTPU N3MEPUTENbHON OKPYXHO-
CTU. ABNSieTCA WCMONb30BaHWe Ksagparta WAM NpsMoyronibHuka. OfHaKko B 3TOM C/lyyae MeTOAUKY nojcyeTta crnegyeT
HEMHOro n3MeHnTb. Bo-nepBbiX, NpeAnonaraeTcs, 4To 3epHa, nepecekawLline Kaxblli U3 YeTblpex yrnoB, HaxoaaTcs B
cpegHem Ha 1/4 BHyTpu curypbl 1 Ha 3/4 BHe ee. TakuMm 06pa3oMm, YeTbipe YI/10BbIX 3epHA BMECTe y4YuUTbIBAKOTCH Kak
O/]HO 3ePHO BHYTPU U3MepUTeNbHOI uUrypsbl.

MponycTuB YeTbipe YINOBbIX 3epHa, NPOBOAAT NOACYET YMC/a 3ePeH, NOSIHOCTbI0O HaXOAALWMUXCA BHYTPU NPAMO-
yronbHuka Jl 1 uncna 3epeH, nepeceyeHHbIX YeTbipbMS CTOPOHAMU NMPAMOYTofibHUKa. b (pucyHok C.1). Beipaxenue C.1
B 3TOM C/ly4aB NpuMeT BUJ:

Tho><1] + 0.5 rb + 1)- (C.4)

PucyHok C.2 — OueHKa yncna nepecevyeHnli 3epeH n rpaHnL 3epeH

Konn4ecTso 3epeH Ha OAHOM KBaApaTHOM MUANMMETpe NoBepxHOCTU 06pasua, T. CoCTaBNseT:
In«(a*/A=) Moo (C.5)

roe A, — Habnogaemas nnowagb Urypsl, MCNONb30BAHHO 4151 NOACYETA YMC/a 3epeH, MM".
CpeaHsisi nnowasb 3epHa B KBaAPaTHbIX MUIIMMETPAX ONpeAesisieTcsl U3 BbIPaXeHuUs

a=—. (c.6)
T

Oﬁu.LeﬂpMHﬂTblM MeTOo4O0M BblYMCNIEeHUA cpegHero guamMeTpa 3epHa 6b1/10 MCMONb30BaHNe npuBeLeHHOro Huxe
BblpaXeHuns. OAHaKO ncnonb3oBaHWe Takoro nogxoga He pekomMeHAyeTcsdA, MOCKOJIbKY OH npeanonaraeT, YTO 3epHa AB-
NAKTCA KBagpaTtHbIMU B NnonepevyHomM Ce4YeHnn, 4HTo He COOTBETCTBYET AeﬁCTBMTeﬂbHOCTM.

S
d=a (C.7)

HomuHanbHoe 3HayeHne T COOTBETCTBYET KaXAoMy 3HaueHuio G. B Tabnuue C.1 npusefeHbl 3HAYEHUA T, Bbl-
yncneHHble no popmynam (C.2) unu (C.3) gnsa 3HavyeHnii G. COOTBETCTBYIOLLUX LefbiM Yucnam B BblGpaHHbIX Npeaenax.
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C.2 MeTtopg CHangep-Fpadcpa™

C.2.1 O6nacTb NnpUMeHeHns

OTOT MeTo[, NPUMEHSAETCA AN onpejeneHns pasMepa 3epHa UCXOLHOro ayCTeHNUTa B 3aKasleHHbIX U OTMYLLEeHHbIX
6bICTPOPEXYLNX CTANIAX C MCNONb30BaHNEM MeToAa NnepeceyeHnii 3epeH NPSAMbIMU IMHUAMMU.

C.2.2 MoarotoBka 06pasLoB

O6pa3seL, KOTOPbIA 06bIYHO OTOMPaeTCs OT U34enns nocse ero 3akasku u oTnycka, He NojABepraeTca Kakon-nmo6o
[OMONMHUTENbHOW TepMmuyeckoli 06paboTke.

Mocne nonvpoBaHus o6pasel cnegyeT npoTpaBuTb B 10%-HOM pacTBOpe asoTHOI KUC/MOTblI B 3TUIOBOM cnupTe.
TpaBneHne A0MKHO 6biTb 4OCTATOYHO NPOAO/IKNTENBHBIM 418 YETKOTO BbISB/IEHUS TPaHWL, 3ePEH UCXOAHOro aycTeHu-
Ta. MoryT noTpe60BaTbCs HECKO/IbKO MnocnefoBaTeslbHbIX UWKI0B nonvpoBaHue.'TpaBneHue. [MoBepxHOCTb ob6pasua
CTaHOBUTbCA 60siee UM MeHee OKpalleHHOW B 3aBUCMMOCTU OT Tvna Tepmuyeckoii 06paboTkn, KOTOPOI Nnojsepranoch
nsgenue.

C.2.3 i3amepeHune
Mpn yBennyeHnn *1000 AO/MKHO 6biTb MOACHMTAHO YUC/O 3epeH, NepeceyeHHbIX N3MepPUTEeNbHOW NUHWel ANNHON

125 mM. CnegyeT BbIMO/IHUTH NATb MOACYETOB NPU Pas3/IMYHON OpPMEeHTaUUN U3MEPUTESTIbHON JIMHUM Ha CNy4aiiHO Bbl-
6paHHbIX NONsX.

C.2.4 Pe3ynbrar

Ecnn B TEXHUYECKMX YCNOBUAX HET UHbIX yKa3aHWii, TO pa3Mep 3epHa XapakTepusyetca cpefHuUM apudmeTnye-
CKUM uymncna 3epeH, nepeceyvyeHHbIX Npu NATU nogcyeTax. M3 aToro 3HayeHus MoXeT 6biTb onpefeseHa cpefHas Benu-
Y/Ha nepeceyveHns 3epHa.

Ta6nuuya C.1 — OnpegeneHve HomMepa 3epHa B 3aBUCKMOCTM OT Pa3fiIMyHbIX NapaMmeTpoB

o Yucno 3epeH Ha 1 MM2. bi CpepHuii CpegHsasn CpepHsasn CpegHee
o T o o S
o) ooy e Lo
2 TMHUN
-7 0.0625 0.046 0.092 4 16 3.577 0.279
-6 0.125 0.092 0.185 2.828 8 2.529 0.395
-5 0.25 0.185 0.37 2 4 1.788 0.559
-4 0,50 0.37 0,75 1.414 2 1.265 0,790
-3 1 0.75 15 1 1 0.894 1,118
-2 2 15 3 0.707 0.5 0.632 1.582
-L400) 4 3 6 0.500 0.25 0.447 2.237
0 8 6 12 0.354 0.125 0.320 3.125
1 16 12 24 0.250 0.0625 0.226 4.42
2 32 24 48 0.177 0.0312 0.160 6.25
3 64 48 96 0.125 0,0156 0.113 8.84
4 128 96 192 0.0884 0.00781 0.080 125
5 256 192 384 0.0625 0.00390 0.0566 17.7
6 512 384 768 0.0442 0.00195 0.0400 25.0
7 1024 768 1536 0.0312 0.00098 0.0283 35.4
8 2048 1536 3072 0.0221 0.00049 0.0200 50.0
9 4096 3072 6144 0.0156 0.000244 0.0141 70.7
10 8192 6144 12288 0.0110 0.000122 0.0100 100

h Snyder R.W.. Graff H.F. — MN3y4yeHne pa3mepa 3epHa ynpo4HeHHbIX GbicTpopexyLmnx ctanax -Metall Progress.
1938. apnl. pp 377-80
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OkoHuyaHue Tabnuusl C. 1

Yuncno 3opek Mo 1mm'. JK CpepHuii CpeaHsist CpeaHsist CpegHee
0 H - [vaveTp nnowajb 3epHa AnvHa uncno
OMUHATIEHOE PEACTIEHBIE SHAHEHIA 3epHa A mv? nepeceveHs nepeceyeHnii

% sHaderne oT mciny 10 (exnou.) d. MM 3epHa LM 3epeH Ha 1 mMm
(}‘ Y3MEPUTETbHOV
£ JMHUN

" 16384 12288 24576 0,0078 0,000061 0.00707 141

12 32768 24576 49152 0.0055 0.000030 0.00500 200

13 65536 49152 98304 0,0039 0.000015 0.00354 283

14 131072 98304 196608 0.0028 0.0000075 0.00250 400

15 262144 196608 393216 0.0020 0.0000037 0.00170 588

16 524288 393216 786432 0.0014 0.0000019 0.00120 833

17 1048576 786432 1572864 0.0010 0.00000095 0.00087 1149

MpumevaHune — B gaHHON Tabnuue nprBefeHbl 3HAUYEHUS pas3fINyHbIX NapaMmeTpoB [/19 PaBHOOCHbIX 3e-

peH

C.3 AnlbTepHaTMBHasA cucTemMa onpejeneHus pasmepa 3epHa

C.3.1 O6wana xapakrepucTuka

MoMyMo cucTembl onpegenexHnsa pasmepa 3epHa, ONMCaHHOl B HacTosWweM cTaHgapTe, CywecTByeT gpyras cuc-
Tema. ucnonbsyemas B CLUA.

B atoit cucteme (ASTM E 112) pa3mep 3epHa onpegensietcs nHagekcom G HasbiBaeMbiM HOMepoMm 3epHa ASTM.
Kak nokasaHo B C.3.2 n C.3.3.

C.3.2 MeTopA cpefHen ANVHblI NTUHEWHOro NepeceyvyeHnst 3epHa

Howmep 3epHa G(ASTM) = O cooTBeTCTBYeT cpefHeil A/iMHe NUHelHoro nepeceyeHuns 3epHa 32.0 MM. M3MepeH-
Holi Npn yBenuueHun *100.

BbipaxeHna Ansa onpefenieHns apyrux HOMepPoB 3epHa B 3aBUCUMOCTU OT

- CpefiHeil ANVHbI NMMHEHOro NepeceyYeHmns 3epHa

G(ASTM) = -3.2877 — 6.6439 Ig / (C.8)
- CpefiHero unucna nepeceyeHnii 3epeH Ha e 4uHULY AnvHbl (MM)
G (ASTM)= -3.2877 «6.6439 Ig N1 (C.9)

C.3.3 MeTog nofcyeta
Mo onpepenenunto Homep 3epHa G(ASTM) = 1 cooTBeTcTBYeT 15.5 3epHam Ha eAunHuue naowaan (kBagpaTtHoOM

MUAIMMeTpe).
3aBNCMMOCTb APYrX HOMEPOB OT YNC/A 3ePeH Ha efjuHuLe naowaan (KBagpaTHoOM MUNIMMETPE) UMeeT BUA

G(ASTM) =-2.9542 +3.3219 Iy T (C.10)

C.3.4 YucneHHble COOTHOLWEHUA MeXAy pas/IMYHbIMKU nokasaTenaMu pasmepa 3epHa B Cclydyae
perynsipHbIX CTPYKTYp

Howmep 3epHa ASTM coOTBeTCTBYeT HECKO/IbKO 60/blIeMy pasmepy 3epHa, YeM Takoi e HoOMep 3epHa, onpeje-
NIeHHbIi MO HacTosWeMy CTaHAapTy, O4HAKO 3Ta pasHuua He npesbllwaeT 1/20 eanHnubl HOMepa. 3Ta pasHuua npeHeo6-
peXnMMo mMana, NOCKONIbKY TOYHOCTb OLLeHKM pa3Mepa 3epHa 06blYHO He MOXEeT MNpeBbllaTb NOM0BUHbI €4MHULbI faxe
npu Hanbonee 61aronNPUATHBLIX YCTOBUSX.

BbipaxeHus (2a) n (2b). npuBegeHHble B 6.1. MoOryT 6biTb NpeAcTaBneHbl B BUAE
G=—3+3.3219Igm (C.11)

CpaBHeHVe 3TOro BblpaXeHus ¢ BoipaxeHnem (C.10) nokasbiBaeT, 4TO

G (ASTM) — G= 0.0458
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Mpunoxexne JA
(cnpaBouHOE)

CBe/fleHMs1 0 COOTBETCTBUN CChI/IOUHbIX MEXAyHapOAHbIX CTaHAapTOB
CCbIIOYHBLIM HaUMOHa/IbHBLIM CTaHgapTaM Poccuiickoit ®eaepaumm
(v peicTBYHOWMM B 3TOM KauecTBe MeXrocyAapCTBeHHbIM CTaHAapTam)

Tab6bnuuya [JAL1L

O603Ha4eHNe CCbIIOYHOro CreneHb O603HayeHe 1 HaMMcHoaaHve
MeX/yHapoAHOro cTaHdapTa COOTBETCTBUSA COOTBETCTBYHOLLErO HALWOHAUIbHOTO CTaHaapTa

NCO 14250 «Ctanb. MeTannorpaguye- —
cKas oLleHka AynjekcHoro pasmepa 3epHa
1 ero pacnpegeneHus-

MCO 3785 MaTtepuasnbl MeTannyeckue., —
O603HaueHne oceli uUcnbiTaTesibHbIX 06-
pasLoB OTHOCUTE/NIbHO TeKCType n3genus

ACTM E112 CrtaHfapTHble MeToAbl WC- —
nblTaHuii Ana onpefeneHus cpefHero pas-
Mepa 3epHa

'‘COOTBETCTBYIOLWMI HALMOHA/bHbIN CTaHAApPT OTCYTCTBYeT. [lo ero yTBEpXAeHUs peKOMEHAYeTCcsl UCMO/b30-

BaTb MEPEBOA Ha PYCCKWA S3blK JAHHOTO MEeX/yHapoAHOro cTaHgapTa. MepeBoj AaHHOTO MEXAYyHapO4HOro CTaH-
fapTa HaxoauTca B ®efepanbHOM MHDOPMALMOHHOM (hOHAE TEXHUYECKUX periaMeHToB U CTaHAapToB.
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