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Mpenucnosue

Llenn n npuHuunel ctanaaptusauum B Poccurckon denepauumn yctaHoBneHbl degepanbHbiM 3aKOHOM
oT 27 pekabpsa 2002 r Ne 184-03 «O TEXHUYECKOM PETyNMPOBaHUMY, a NpaBuna NPUMEHEHUA HaUWOHAanb-
HbIX cTaHgapToB Poccuiickoit epgepauun — FOCT P 1.0—2004 «Crangaptusauus B Poccuinckoin deagepa-
Lumn. OCHOBHbIE MOSNOXEHUSY.

CBegeHus o cTaHpgapTe

1 NMOAroToBJIEH N BHECEH TexHu4yeckum komutetom no craHgaptudauyum TK 145 «MeTtoabl KOH-
TPONs METANNONPOAYKUMU» HA OCHOBE COOCTBEHHOrO ayTEHTUYHOrO MepeBoa Ha PYCCKUI SI3bIK MeXAyHa-
pOAHOro cTaHAapTa, ykasaHHOro B NyHKTe 4

3 YTBEPXXIEH /1 BBEJEH B JEVICTBWE Mpukasom deaepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuto u metponorun ot 29 Hoss6psa 2011 r. Ne 650-cT .

4 Hacroswmin ctaHgapT naeHTudeH MexayHapogHomy ctaHgapty MCO 643:2003 «Cranb. Metanno-
rpacuyeckoe onpeaeneHue Habniogaemoro pasmepa 3epHa» (ISO 643:2003 «Steels — Micrographic de-
termination of the apparent grain size»).

CsefeHuns1 0 COOTBETCTBUM HaLMOHAamNbHbLIX CTaHAapTOB Poccuiickoin degepauun CCbINOYHbLIM MEXAay-
HapoAHbIM CTaHAapTam NpUBEAEHbI B AOMOSHUTENLHOM NPUNOXeHUn OA

5 BBEJJEH BIMEPBbIE

lMpasuna npumeHeHus Hacmosweeo cmaHd0apma ycmaHosneHbl 6 FTOCT P 1.0—2012 (pasden 8).
UHpopmayusa 06 USMEHEHUSX K Hacmosawemy cmaHOapmy nybrnukyemcs e exe200HOM (110 COCMOSAHUIO Ha
1 aHeaps mekyujeeo 200a) UHhoOpMaLUUOHHOM yKkasamerne «HayuoHarnbHbie cmaHdapmebi», a ochuluanbHbil
meKem U3MEHEeHUL U rnonpasoK — 6 eXXeMeCcsyHOM UHGOPpMaUUOHHOM yKa3amene «HauyuoHarnbHble cmaH-
Gapmbi». B cnyyae nepecmompa (3ameHbl) unu OmMeHbl Hacmosauweeo cmaHlapma coomsememaeyiouiee
ysedomneHue 6ydem onybnuxkosaHo 8 bnuxalitueM ebilycke UHGhOPMaUUOHHO20 yKa3amens «HauuoHarb-
Hble cmaHOapmbly. Coomsememaeyiouias uHhopmayus, yeeOoOMIIEHUE U IMEKCMbI pa3Melalomces makxke 6
UHGbopmalyuoHHOU cucmeme obuwiez0 nosb308aHuUst — Ha oghuyuarnbHoM caiime ®edeparnbHO20 azeHmemea
10 MEexXHUYEeCKOMY peaynupoeaHulo u Mmemponozauu e cemu iumepHem (gost.ru)
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Hacroswumin craHaapt He MOXeT GbiTh MOMHOCTLIO MMM YaCTUYHO BOCMPOW3BEAEH, TUPAKUPOBAH U
pacnpocTpaHeH B ka4yecTse oduumanbHoro usaanusa 6e3 paspeweHns deaepanbHOro areHTcTea no TexHU-
4YECKOMY PEryfiMpoBaHUIO U METPONOTUMU.
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HALUWOHANBbHBIU CTAHOAPT POCCUMUNUCKON GEQEPALUMN

CTAJlb
MeTtansnorpadmyeckoe onpeaeneHue Habnogaemoro pasmepa 3epHa

Steels. Micrographic determination of the apparent grain size

Dara BBepenuna — 2013—01—01

1 O6bnactb NpuMeHeHusA

Hacroswmin ctaHaapT yCcTaHaBnuBaeT MeTannorpaduyeckuii MetTos onpeaeneHus Habniogaemoro
pasmepa (peppuTHOrO UnNKM ayCTeHUTHOro 3epHa B cTansax. B HemM onucaHbl MEeToAbl BbIABAEHWUA rpaHuL, 3e-
PEeH 1 OLEHKW cpefHero pasmepa 3epHa B obpasuax ¢ yHuMogarnbHbIM pacnpeaeneHneM pasmepos 3epeH.
X0T$ 3epHa UMEIOT TpeXMepPHyY0 hopMy, NIIOCKOCTb MUKPOLLNUGIA MOXET nepecekaTb 3epHO B NoBON Touke
OT yrna 3epHa g0 MakcumanbHOro guameTpa 3epHa, co3jasas Takum o6pa3oM LUMPOKUIA AManasoH pasme-
poB 3epHa, Habnwaaembix Ha ABYMEPHON NMOCKOCTU Aaxe B obpasue ¢ naeanbHO coBnajatowmmm pasme-
pamu 3epeH.

2 HopmaTuBHbIE CCbINKU

B HacTosiLLem cTaHaapTe MCnonL30BaHa HOPMaTUBHASA CCbINKa Ha CneayIoLLMiA cTaHaapT:

MCO 14250 Cranb. MeTtannorpaduyeckan oLeHKa AyNnNeKCHOro pasMepa 3epHa u ero pacnpegene-
Hua (1ISO 14250 Steel — Metallographic characterization of duplex grain size and distributions);

MCO 3785 Matepuansl metannuyeckune. O6o3HaueHue oceit UCnbiTaTenbHbIX 06pa3uoB OTHOCUTENb-
HO TekcType usgenua (ISO 3785 Metallic materials -- Designation of test specimen axes in relation to product
texture);

ACTM E112 CtaHgapTHble METOAbl UCMbITAHMI ANS onNpeaeneHna cpeaHero pasmepa 3epHa (ASTM
E112 Standard Test Methods for Determining Average Grain Size)

3 TepMuHbI, onpeaesieHus

B HacTosweM craHgapTe UCNONb30BaHbl Cneaylolme TePMUHbLI C COOTBETCTBYIOLLUMU ONpeaeneHus-
MU:

3.1 3epHo (grain): 3aMKkHyTas nonuroHanbHasa durypa ¢ 6onee N MeHee KpUBOMMHENHBIMU CTOPOHaMM, KOTO-
pas MoXeT ObITh BbISIBIIEHA Ha MIIOCKOM CEYEHMU 06pa3L|,a, noaAroToBNeHHOM AnA MeTannorpacqueCKoro uccnegoBa-
HUA

3epHo noapasaenseTcs Ha ABa Tuna:

3.1.1 aycTteHuTHOE 3epHO (austenitic grain): Kpucrann ¢ rpaHeueHTpMpPOBaAHHOW KYOUYECKON Kpu-
CTannuyeckow CTPYKTYPOW, KOTOPbIN MOXET CoAaepaTh Unu He CoaepXaTb ABONHUKN OTXKUra.

3.1.2 depputHoe 3epHo (ferritic grain): Kpucrann ¢ 06beMHOLEHTPUPOBAHHOW KYyOM4ECKON Kpu-
CTannuuyeckon CTPYKTYPOW, KOTOPbLIN HUKOTAA HE COAEMKUT ABONHUKOB omxura’.

3.2 Homep 3epHa (index): MonoxuTtenbHoe, HyNeBoe UNU oTpuuaTenbHOEe 3HaYeHne Homepa 3epHa
G, KOTOpOE onpeaenseTcst U3 CpeHero Yucna 3epeH, NoACHUTaHHbIX Ha 1 MM nnowaam MukpoLunuaa.

! Pa3smep 3epHa ceppuTa 06bIMHO OLEHUBAETCS AN HeNerMpoBaHHbIX cTaneii ¢ cofgepxanuem yrmepoaa 0,25 %
unu meHee. Ecnu B CTpyKType NpuCyTCTBYIOT OCTPOBKM NepriuTa, pasmepbl KOTOPLIX AESHTUYHBLI pasMepaM 3epeH dep-
pvTa, TO 3TU OCTPOBKU TaKke Y4UTbIBAlOTCA Kak peppuUTHbIE 3epHa.

M3pnaHue opmumnanbHoe



rOCT P NCO 643—2011

MpumedvyaHue — lNo onpegenennto G = 1, ecnu m = 16; ocTanbHble HOMEpa 3epeH onpefensTcsa Mo
dpopmyne

m=8x2°

3.3 nepeceuyenune 3epHa N (intercept): Yucno 3epeH, nepeceyeHHbIX NPSIMON UNU KPUBONMHEWHOMN
N3MEepUTENbLHOW NMHMen (pucyHok 1).

MpumeyaHue — lNpsaAMble U3MepUTESbHbIE NUHUU_OBBIMHO OKaHYMBAIOTCA BHYTPM 3epHa. Takue KoHeuHble
OTpesKn MpsMbIX TIMHUIA yuuTbIBatoTCA kak 1/2 nepecevennsi N, uto oBosHavaeT cpefHee 3HadYeHWe psga_nofcqHeToB
yuCna 3epeH, NepeceyveHHbIX U3MEPUTENBHON NUHUEN, BecnopsaoYHO NPUMOXEHHOW B pasnnyHbiX MecTax. N aenutca
Ha UCTUHHYIO ANWUHY NUHWK, LT, n3amepsiemMyto o6bIYHO B MUMTIMMETPAX, B LIeNsiX onpejeneHns Yucna nepeceydeHuin se-
peH Ha eANHULY ANWHLI U3MEPUTENbHOM NHUK N, .

3.4 nepeceyeHue rpaHuubl P (intersection): Yncno Touek nepeceveHnst rpaHuL 3epeH NPsSIMON Unu
KPUMBONMMHENHON U3MEPUTENBHOW NUHUEN (PUCYHOK 1).

MpumedvaHune — P obo3HavaeT cpefHee 3Ha4YeHe psaaa NojCcHETOB rpaHuL, 3epeH, NepeceyeHHbIX nsmepu-
TenbHoi NuHKell, 6ecnopsAoYHO NMPUMOXEHHOR B pas3fyHbIX MecTaX. P [enuTca Ha UCTUHHYIO ANUHY NUHUK L1, name-
psiemyto 06bIYHO B MUMNMMETPaX B LENsAX onpefeneHns Yucna rpadil 3epeH Ha efuHuLYy AMnHbI TUHUK Py
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MoacueT nepeceyeHnin 3epeH N gna NpAMORn NMHUM Ha O0fHOMA3HOI 3ePEHHOI CTPYKTYpe,
roe CTpenku ykasbliBaloT 6 nepeceyeHunin 3epeH,
a umdpbl 1/2 — aBa NUHENHbIX 0Tpe3ka, OKaHYMBaKLWMXCA BHYTPU 3epeH (2 x 1/2=1N)u N =7.

MogacueT nepeceveHnii rpanuy P ans npaMoii MMHWKM, NomeleHHoN Ha ofHOga3Hy0 3epeHHYI0 CTPYKTYpY,
rae CTPesiku ykasbiBaloT 7 nepeceyeHunii rpanuy n P - 7.

PucyHok 1— Mpumepbl nogcyeTa nepeceyeHuii rpannl, P n nepeceyennii 3epeH N.
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4 Obo3HaueHus

Wcnonb3oBaHHble 0603Ha4YeHus1 npuseaeHbl B Tabnuue 1.

Tabnuua 1 — OGosHa4eHUs

el AnNuHOW L

ObosHa- Onpeaenexve 3HaueHne
YeHua
a CpepHss NNoLWaab 3epHa, MM” .1
m
Ar Habnrogaemasn nnowaab obpasua, MM —
d CpefHuil gnameTp 3epHa, MM G- 1
Jm
D [OunaMeTp OKPYXXHOCTU Ha 3KpaHe W3 MaToBOro CTeKna MUKPO- 79,8 )
cKonma unu Ha MuKpodboTorpacum, orpaHudmBaroLlelt nsobpaxe- (nnowaab = 500 Mm7)
HWe 3TanoHHO noBepxHocTU obpasLa, MM
G JInHeilHoe yBenuyeHue (BblibpaHHOE B Ka4vecTBE 3TaroHHOrO) OB6bluHO %100
MWKPOCKOMUYECKOro n3obpaxeHus
G Homep 3epHa —
K KoathdpuumeHT nepexofa oT NIMHEAHOrO yBenWYEHUs xg K nu- P
HelHoMy yBenuyeHuio x100 ~ 100
L CpepfHsia ArMHA JIMHEAHOrO NepeceYeHns, MM I1=1/NL=1/PL
L [nnHa namepuTensHOn NUHUK, AefeHHan Ha yBenu4yeHue, Mm —
Lt [eictBUTENBHAA ANMHA U3MEPUTENBLHON NUHWUK, AeneHHas Ha —
yBernuyeHue, MM
M Uucno 3epeH Ha KBagpaTHOM MURAUMETpe NOBEpPXHOCTU 06- m = 2 nqpo (yBenu4erune x100)
pasua Ana uccnefoBaHHOW nnowagn m= 2K2ng (yBenuyeHue x g)
M Homep Gnkailuero aTanoHHOro U3obpaxkeHusi cTaHaapTHOW —
LKansl, korga g He pasHo 100
Ny MonHoe 3KBUBaneHTHOE YMCAO 3ePeH, NOACYUTAHHBIX Ha U30- —
6paxeHun guameTpomM D (Mpu yBENUYEHUN XQ)
] Yucno 3epeH, MOMHOCTBLIO HAXOAAWMXCA BHYTPU OKPYXHOCTU —
AvameTpom D
N2 Yucno 3epeH, nepeceyeHHbIX OKPYXHOCTBIO AnameTpom D —
N1oo0 lMonHoe 3KBUBaNEeHTHOE YMCNO 3epeH, NOACYUTaHHLIX Ha U30- e 2
BpaxeHun anameTpom D (npu yBenuueHun x100) 100~
N CpeaHee 4ncno 3epeH, nepeceveHHbIX U3MepUTENbHOR NUHKU- —
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OkoH4yaHue mabnuuypi 1

ObosHa- OnpepgeneHue 3HaueHve
YeHus

N CpeaHee 4YMCnO nepecedeHnii 3epeH Ha eAnHULY ANUHBI U3Me- NL=N/Ly
pPUTENBHON NMUHUN

Nx Uucno nepeceyeHui 3epeH Ha OAMH MUNIUMETP B NPOAOMb- —_
HOM HanpaeneHun®

Ny Yucno nepeceveHuii 3epeH Ha OANH MUIUMETP B NONepeYHOM —_
HanpasneHuu®
N; Ynecno nepecedeHuit 3epeH Ha oAUMH MUMNUMETP B Hanpasne- —

HUW, NepreHaNKyISPHOM TosLWMHe®

P CpefHee 4nCno MepeceveHnin rpaHuL, 3epeH M3MepUTenbHO —_
NWHWei, BecnopsAaoYHO NPUMOXKEHHOW B pasMYHLIX MecTax

P CpepaHee 4ncro NepecedeHnii rpaHnL 3epeH Ha eauHuLy Anu- P.=P/Ly
Hbl U3MEPUTENBHON NUHNN

3 MeToy onpegenexuns HanpasnexHust B cootsetctaun ¢ MCO 3785

5§ CywHocTb MeTopa

Pasmep 3epHa BbISIBNAETCS MyTEM MUKPOCKOMUYECKOTO MCCNEA0BaHUS NONMPOBaHHOro obpasua, noa-
FOTOBMEHHOTO COOTBETCTBYIOLLMM METOA0M B 3aBUCMMOCTHM OT TUna ctanu u Tpebyemoii uHdopmauuu.

MpuMedaHue — Ecnu B 3aKkase UK CTaHZapTe Ha NPOAYKLMIO HE yKa3biBAeTCs METOA BLISIBNIEHUS 3epHa, TO
BLIGOp Takoro MeTofa NpefoCTaBNAETCA Ha YCMOTPEeHUe U3roTOBUTENS.

OnpeaenseMblii cpeaHuUii pa3mep 3epHa xapakrepusyetcsa nmbo

a) HOMEpPOM 3epHa, NOJTyYEHHbIM

- OObIYHO NYTEM CPaBHEHUSA C 3TANIOHHLIMM LUKANamMu Ansi \aMEPEHUA pa3mepa 3epHa;

- UK NyTeM NOACYETA B LIENsX ONpeaeneHns CpeaHero ymcna 3epeH Ha eauHuLe NoLaaum;

b) nu6o cpegHum 3HaYeHneM ANMHBI NEpeceYeHns 3epHa.

Ecnu B TEXHWYECKMX YCNOBUAX HA METannonpPoayKUMIO Uin B COrmalleHun ¢ nokynatenem He OroBo-
PEHO MHOE, TO NONMPOBAHHAA NOCKOCTb 0Opasua AomkHa ObITb NPOAOMLHON, T. €. NapansenbHON rMaBHON
ocu gedopMmayun B AepopmMUpoBaHHON npoaykuun. Nameperunsa pasmepa 3epHa Ha NoONepeyHon MocKOCTH
OyayT NnpuBOAUTL K oLumbkam, ecrnm hopma 3epeH He ABNAETCH PaBHOOCHOM.

6 OT60p 1 NnoaroToBkKka obpasuoB

6.1 MecTo oTbOpa

Ecnu B 3aka3e unu craHgapTte Ha METaNNONPOAYKLMIO HE OrOBapMBAIOTCA YMCIO 06pas3LoB U MecTa, B
KOTOPbIX OHU AO0JKHbI ObITb 0T06paHbI OT MeTannonpoaykumum, To 3TOT BONPOC npeaocrtaBnAaeTCcAa Ha yCMOT-
peHune n3rotToBuTens, XoTs ObiNo NOKasaHo, YTO TOYHOCTbL ONpeaeneHns pasMmepa 3epHa BO3pacTaeT C yBe-
nMYeHneM Yyncna oueHeHHbIX 06pasuoB. MoaTOMy pekoMeHAyeTCa oueHUBaThb ABa obpa3sua unu 6onee. Mpu
3TOM cneayet MMeTb B BuAY, YTO 06pasubl AOMKHbI ObiTb NPEACTaBUTENbHbIMU AN OCHOBHOW YacTW npo-
AyKuuu (T. . UCKMYaTh y4acTkM CUNbHO AedOPMUPOBAHHOIO MaTepuana, HaxoAswmecs, Hanpumep, y
KOHLIOB HEKOTOpPbLIX BUAOB NPOAYKLUUN UNKU B Te€X MECTax, rae Ana BbIPE3Kn o6pa3u,os ObINM UCMOMb30BaHbI
HOXHULBbI, U T.4). OBpasubl AOMKHbI ObITb OTNONUPOBAHbLI B COOTBETCTBMU G OOBLIYHO NMPUMEHAEMBIMU METO-
aamMu.

Ecnu B cTaHgapTe Ha NpoAYKUMIO UMM B COFMALLEHUU C MOKynaTenemM He OrOBOPEHO MHOE, TO NOSMpo-
BaHHAas NNOCKOCTb 06pasua AomkHa ObiTb NPOAONLHONW, T. €. mapannensHoW rmaBHON OcK gedopmauun B
aedopmuposaHHon npoaykumn. MamepeHus pasmepa 3epHa Ha NonepeyHol NAoCKoCTn 6yayT NPUBOAUTL K
owmbkam, ecnu hopma 3epeH He ABMAETCA PaBHOOCHOMN.
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6.2 BbisiBneHue rpaHul, PeppuUTHOro 3epHa

deppuTHbIE 3epHa CreayeT BbIABNATL TpaBneHmem B 2 % — 3 %-HOM pacTBOPE a30THOM KUCMOTbI B
3TUIIOBOM CMMPTE UNK APYrMM NOAXOAALLUM PEaKTUBOM.

6.3 BbisiBneHue rpaHuy OeNCTBUTENbHOIO U UCXOAHOr0 3epHa aycTeHuTa

6.3.1 OBwme NnonoxxeHus

B Tom cnyyae, ecnu ctanu MMEIOT 0A4HOMAa3HYI0 unu AByXdasHyl ayCTEHUTHYK CTPYKTYpY (3epHa O-
chepputa B ayCTEHUTHON MAaTPULIE) NPM KOMHATHOI Temnepartype, 3epHO CrieayeT BbisBNATb NyTEM TpaBne-
Hus. [Ins oaHOMa3HbIX ayCTEHUTHLIX KOPPO3UOHHO-CTOMKMX CTanen Haubonee 4acTo MCNONb3yeMbIMU peak-
TUBaMM AN XMMWYECKOTO TPaBJEHUSI ABNSIOTCA PaCcTBOP LIAPCKOM BOAKM B rmuuepuHe, peaktus KannuHra
(Ne 2) u peaktus Map6ne. Haunyywium BapuaHTOM 3MEKTPOAUTMHECKOrO TPaBNEHMA ANA OAHOMA3HbLIX K
ABYX(asHbIX KOPPO3UOHHO-CTOMKUX CTanen ABnaeTca ucnonb3osanme 60 %-HOro BOAHOro pacrsopa asoT-
HOW KMCNOThI Npu HanpsxeHun 1,4 B B TeueHune 60 — 120 ¢, NOCKONbKY Takoe TpaBrieHUe BLIABAAET rPaHu-
Ubl 3€PEH, HO He BbISIBMSAET rpaHuLibl ABONHUKOB. OBbIMHO ucnonb3yetca 10 %-Hbli BOAHLIM PACTBOP LUaBe-
NIEBON KMCIOThLI NPW Hanps>keHun 6 B u BpeMmeHun TpasneHusa Ao 60 ¢, o4HaKo 3TOT peakTuB MeHee adek-
TUBEH, YeM 60% -Hbii pacTBop HNO;.

,D,J’IFI Apyrux cranen cneayeTt ucnonb3oBatb TOT UMK WHOW U3 nepeyvyncrnieHHbliX HWKe MeToaoB B 3aBu-
cuMocTu oT TpeboBaHuii noTpedutens:

- METOA TPaBfEHNS HACLILLEHHbIM BOAHLIM PACTBOPOM MUKPUHOBOM KUCHOTHI (6.3.2);

- METOA KOHTPONupyemMoro okucnenus (6.3.3);

- MeToA Hayrnepoxusanua npu 925 °C (6.3.4);

- MEeTOA ceHcubunusauum rpaHuy 3epex (6.3.7);

- Apyrue MeTo/bl, COrnacoBaHHbIE MEXAY U3rOTOBUTENEM U NoTpebuTenem.

Mpumevanune —lepble TpU METOAA MCNONL3YIOTCA ANA BLIABMEHUA MPaHUL, UCXOAHOMO 3epHa ayCTeHuUTa, a
ocTanbHble MeTO/lbl — ANA ayCTEHUTHBIX MapraHueBblX CTanen N aycTEHUTHBIX KOPPO3UOHHO-CTOMKWUX cTanei (npu-
noxeHue A).

Mpu npoBeAEHUU CPaABHUTENBLHLIX UCTILITAHUIA ANS PasfUYHbIX METOAO0B HEOOXOAMMO MCMONbL30BAaTb
OJMHAKOBbIE PEXUMbI Tepmudeckon obpaboTkn. PesynbTaTbl UCNbITAHUIA MOFYT 3HAYUTESNIbHO OTNN4YATHLCSA
npu nepexoge OT O4HOro METOAA K APYroMmy.

6.3.2 MeTop TpaBneHnA HaCbllWEeHHbIM BOAHLIM PACTBOPOM NUKPUHOBOW KUCIIOTbI

6.3.2.1 O6nacTb NnpUMeHeHuUs

3TOT METoA NO3BOMNSAET BbISIBUTbL FPaHULblI 3epeH ayCcTeHuTa, o6pa3oBaBLUMECA BO BpeMsi TepMuye-
ckoin oBpaboTkn obpasua. OH ucnonb3yetrca AnA o6pasLoB, UMEIOWMUX MAPTEHCUTHYI0O N GeRHUTHYI0
CTPYKTYpY. Takoe TpasneHue okasbiBaetcs adpdeKkTuBHbIM, eCnu cogepxxadue cgocdopa B cTanu CocTaBns-
eT He meHee 0,005 %.

6.3.2.2 MNoaroToska 06pasuoB

Peaktus 00bI4HO NMpUMeEHsieTCH AnsA TepMoobpaboTaHHbIX cTanbHbix 06pasyos. Ecnu o6pasey umeer
MapTEHCUTHYIO Unu OENHUTHYIO CTPYKTYPY, TO NOCReaylLwasn Tepmuyeckan o6pabotka o6bl4HO He TpebyeT-
csa. B npoTuBHOM cnyyae TepMmuyeckas o6paboTka HeoGxoauma.

Ecrim pexm Tepmuyeckoit 06paboTkm obpasua He ykasaH B CTaHAapTe Ha AaHHYIO NPOAYKUMIO U B
HOPMAaTUBHbLIX JOKYMEHTaX OTCYTCTBYIOT WHbIE TPpeBOBaHUSA, TO ANS KOHCTPYKLUUOHHbIX YrNepoaUCTbIX U HU3-
KONervupoBaHHbIX CTanemn, noaBepraemblX TEpMUYECKOn oBpaboTke, HEOOX0AUMO UCNONb30BaTh CrEeAylo-
LLUME PEXUMBI: .

-1,54 npu (850 £ 10) C ans craneii ¢ coaepxaxuem yrrepoaa Gonee 0,35 %;

-1,5unpu (880 + 10) C ans cranei c coagep>xaHueM yrnepoaa MeHee unu pasHbim 0,35 %.

Mocne ykasaHHbIX pexuUMOB Harpeea obpasel criegyeT OXnaauTe B BOAE UNW Macne.

6.3.2.3 MonuposaHue u TpaBneHue

Mnockas noBepxHOCTb o6pasua AomkHa ObITb OTNONMPOBAHA ANA NPOBEAEHUA MeTansorpadmyecko-
ro nccrneaoBaHus. 3aTeM OHa noABepraeTCcsl TPaBfEeHUI0 B TEYEHUE COOTBETCTBYIOLLENO BPEMEHU B HaChl-
LLIEHHOM BOAHOM pacTBOPE MUKPUHOBOW KMCHOThbI ¢ Jo6aBkon He meHee 0,5 % ankuncynbcoHaTa unu apy-
roro noAxXoAsLLEero NoBePXHOCTHO-aKTUBHOIO BELLECTRA.

MpumeyaHue — Bpems TpaBMneHUS MOXKET USMEHSITLCA OT HECKOMbKUX MUHYT A0 Goriee ofHoro Y. Harpes
peakTiBa A0 60° C MOXeT ynyJllaTb ero Tpapsllee AelCTBUE U YMeHbLIaTL BPpeMs TpaBneHus.
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Ona AoCTMKEeHUA A0CTAaTOYHOro KOHTpacTa Mexay rpaHuuamm 3epeH m obwmm oHom obpasua UHO-
raa HeobxoaMMO NPOBEAEHWE HECKOMbKMX NocneaoBaTenbHbIX Onepauuii TpaBneHuss M nonupoBaHus. B
crydae cranu, noABeprHyTon CKBO3HOW 3akasnke, nepej Bbipe3kon obpasua MoxeT ObiTb NpoBeAeH OTNyCK
usgenus.

NMPEAOYMNPEXAOEHWE — lNpu HarpeBe pacTBOpoB, cogepXaLwnx NMKPUHOBYIO KUCNOTY, criefyeT He Aomnyc-
KaTb MOSTHOro BbIKUNAHUA pacTBopa, Tak Kak MMKPUHOBAA KUCNOTa MOXET CTaTb B3PbIBOONACHOW.

6.3.2.4 PesynbTar

Mocne BbIsSIBNEHUS rpaHUL, UCXOAHOTO 3epHa aycTeHuta obpasel cneayer HeMeANEeHHO UCCreoBaTh
Ha MUKpOCKONe.

6.3.3 MeToA KOHTPONUPYEMOIro OKMUCSIEHUA

6.3.3.1 ObnacTtb npuMeHeHusa

3TOT MeToA NO3BOMSET BbISIBUTL CETKY rpaHuL 3epeH aycTeHuTa, 00pa3oBaBLUYIOCS B pesynbTaTte Us-
OupaTenbHOro OKUCMNEHUs rPaHuL, BO BPeMsA ayCTeHWTU3auuu Npu Temnepatype AaHHOW TepPMUYECKOW 00-
paboTKu.

6.3.3.2 NMoaroroBka o6pa3sLoB

OpaHa noBepxHOCTb 00pa3ua A0rmkHa ObiTb OTNONMPOBaHa. Ha ocTanbHON YacTu ero NOBEPXHOCTU He
AOIDKHO HabnioaaTbCA HUKAKUX CriefoB okucneHusa. Obpasey cneayet NOMECTUTL B nabopaTopHylo Neyb, B
KOTOpOi nMMbBo noagaepxuvBaeTcs Bakyym Ha ypoBHe 1 Ma, nubo LMpKynupyeT MHEPTHLIN ras (Hanpumep,
OYMLLEHHbIN aproH). Tepmuyeckas obpaboTka obpasua AoMmKkHA COOTBETCTBOBATbL METOAUKE AayCTEHUTU3a-
LUK, YKa3aHHOMW 3aKa34uMKOM UNu npuBeAeHHON B CTAHAAPTE Ha AAHHYIO NPOAYKLMIO.

B kOHUe yka3aHHOro nepuoja Harpesa B neYb crneayert nogasatb BO3ayx B TedeHue 10 — 15 c.

3ateMm oOpasey cnegyet oxnaaute B Boge. Mocne atoro obpasey 06bIMHO MOXET ObITb HENocpeacT-
BEHHO UCCNEAO0BaH HA MUKPOCKONe.

MpumeyvyaHue 1 — Okucnenne obpasuya MoxeT 6bITb NpoBegeHO 6e3 UCNOoNb30BaHUA MHEPTHOW aTMocdepbI.

MpumedaHne 2 — Okcnabl, HabniogaeMble Ha NpeABapuTENBHO OTMONMPOBAHHON MOBEPXHOCTH, crieayeT
YAanuTb NyTeM Nerkoro nofiupoBaH1s ¢ UCNONb3OBaHNMEM MENKo3epHUCToOro abpasuea, obecneynsan Npu 3ToM coxpa-
HEeHWe OKCUAHOI ceTku, koTopas obpasoBanach NO rpaHULaM 3epeH; 3aTeM NONUMpoBaHWe cnefyeT 3aBepLUUTb, UCMOSb-
3ys 06blUHbIe MeTofbl. [Tocne 3Toro cneayeT NpoBecTU TpasneHue obpasua peakTUBOM, CoAepXKaLLUM:

- MUKPWHOBYIO KNCHOTY — 1T,

- CONAHYo kuenoty — 5 M,

- aTMnoBbl cnupT — 100 mn.

6.3.3.3 PesynbTar

M36upaTenbHOe OKMCNEHNe rpaHuL NoKasbiBaeT KAPTUHY ayCTEHUTHBIX 3€PEH.

Ecnu nogrotoeka obpasLa BbINOSIHEHA NPaBUMbHO, TO HA rpaHuLiax 3epeH He AOIKHbI HabnaaTbCs
rnobynsipHble OKCUAbI.

B HekoTOpbIX cry4asx ans 6oriee YETKOrO BbISIBMEHUSI IPaHKUL MOXET oKasaTbCs HEOOXOAUMBIM UC-
Nnonb3oBaHMe METOAOB KOCOro OCBelleHust unu auddepeHumnanbHoro MHTepdEPEHUMOHHOIO KOHTpacTa
(AVIK).

6.3.4 MeTop HayrnepoxuBaHusa npu 925 °C

6.3.4.1 O6bnacTtb NpUMEHEHUSA

3TOT MeToa npeAHasHayYeH ANns LEMEHTYeMbIX CTarnen u nokasbiBaeT rpaHulbl 3epeH aycteHuTa, ob-
pasyloLumecs BO BpeMsi HayrnepoxwuBaHus aTux cranei. Merog o6bl4HO He NPUroAeH AN BbIBMNEHUNA rpa-
HUL, 06pasyloLIMXCca BO BPEMS APYrMX BUAOB TepPMUYECKO 0B6paboTKu.

MpumevyaHune — MoxeT ObiTb Takke MCnonb3oBaHa MeTOAUKA «MMUTauuW HayrnepoxwvsaHua». Obpasel
noABepraeTcs Takow e TepMuyeckoi o6paboTke, HO NpU OTCYTCTBUU aTMOCdEeph! C BEICOKUM COAEpXKaHWEM yriepoja.
Mocne aToro oH NoABepraeTcs TepMuyeckoi o6paboTke, KoTopas COOTBETCTBYET TepMuyeckol obpaboTke uccnegye-
MOV Npogykumun. [Ansa BeISBNEHNSA rpaHnL, 3epeH UCMONb3yeTCA peakTuB, YKadaHHbIN B 6.3.2.

6.3.4.2 HayrnepoxuBaHue o6pasyoB

Ha ofBpasuax He JOJKHO ObITb HUKAKMX CleaoB 00e3yrnepoXvBaHus UM NOBEPXHOCTHOIO OKUCMEHMUS.
Jliobas npeawecteyowas obpaboTka: xonogHas, ropadas, MEXaHU4EecKkasa U T. 4. — MOXET oka3aTb BNusA-
HWe Ha hopMy NONyYEHHbIX 3epeH. B Tex crnyyasx, koraa peKOMeHAYeTCs y4uTbIiBaTh 9TU COOBpaXKeHus, B
TEXHUYECKUX YCMOBMUSIX HA NPOAYKUMIO crieayeT ykasbiBaTb 00paboTKy, KoTopas fomkHa ObiTh npoBeseHa
nepen onpegeneHnemM BeMYnHbI 3epHa.
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Mocne HayrnepoxuBaHus obpa3sey cnegyeT oxnaxaaTb C JOCTAaTOMHO HU3KOW CKOPOCTbIO, YTOObI
obecneynTb BblAENEHWE LeMEeHTUTa NO rpaHuLaM 3epeH B 3a9BTEKTOMAHON MOBEPXHOCTHONW 30HE Hayrne-
pOXeHHOTro o6pasua.

HayrnepoxwueaHue cneayeTt npoBOAUTL MyTEM Bblaepkku obpasua npu (925 £ 10) °C B TeueHue 6 u.
[nA aTOro B HayrnepoxueaiwLen kamepe ne4vu obbIYHO NnoaaepxuBaloT Temnepartypy (925 + 10) °C B Teue-
HWe 8 yacos, BKNovas spems nogorpesa. B GonblUMHCTBE criyyaeB rnyGuHa HayrnepoXeHHOro cnos co-
crasnsiet npubnuantensHo 1 Mm. MNocne Hayrnepoxxvueanus obpasey crieaqyet 0xnaguTb C OCTAaTOYHO HU3-
KOW CKOPOCTbIO, YTOOLI 06ECNeyunTb BbiAeNeHne LeMEHTUTA NO rPaHuLIaM 3epeH 3a9BTEKTOUAHOW 30Hbl Ha-
YrNepoXXeHHOro Crosi.

Kaxxgblin pa3 cnegyet ncnonb30BaTh CBeXUM kapbiopusarop.

6.3.4.3 MoaroToBka 06pasLoB

HayrnepoxxeHHbii o6pasew 00bIMHO cneayeT paspe3arb NeprneHAUKYNsApHO €ro HayrmepoXeHHOW no-
BEPXHOCTU. Ha oaHOI M3 nnockocTen pesa aomkeH ObiTe NPUrOTOBNEH WU aAna meTannorpadu4eckoro
nccnegoBaHus, KOTOPbIM CneayeT TpaBuTb, UCNOSL3YA peakTuBbl a) unu b):

a) LWenoYHON NuKpaT HaTpua

- NMKPUHOBAs kucnota — 2,

- efgkun HaTp — 25 T;

- Boga — 100 mn.

TpaBneHue nNpoBOAUTCA MyTEeM NorpyxeHusa obpasua B peaktus, HarpeTbiti 40 100 °C, HE meHee yeM
Ha 1 MMH UMK 3NEKTPONUTUYECKOro TPABNEHMA NPU KOMHATHOW TeMnepartype U HanpskeHuu 6 B B TeueHune
60 c.

b) cnupTOBOI pacTBOpP a30THOM KUCAOTbI:

- a30THada kucnota — ot 2 40 5 mn;

- 9TUNOBbLIN CNUPT — A0 nonyyeHus 100 mn.

Mo>kHO ncnonb3oBaThb U ApPyrue peakTuebl, AaOWLME TaKue e pesynbTaThbl.

6.3.4.4 Pesynbrar

paHuLpbl 3epeH UCXOAHOTO ayCTEHUTA B 3a3BTEKTOMAHOM HAYrNepoXXEeHHOM NOBEPXHOCTHOM cnoe Oy-
AYT 0YepyeHbl 3BbITOYHLIM LIEMEHTUTOM.

6.3.5 MeTop ceTku no3BTeKTOMAHOrO (heppuTta

MpuMeyaHue — PekoMeHAaUWU MO UCTIONbL30BAHUIO 3TOTO METOAA B 3aBUCUMOCTU OT MUKPOCTPYKTYphI CTa-
1Y NpUBEAEHbI B NMPUIOKEHUN A,

6.3.5.1 O6bnactb NpUMEHEHUs

MeToa NpUMEHSIETCS ANA YrMepoAUCTLIX CTanel ¢ coaepXaHuem yrnepoga npubnusutensHo ot 0,25
% 8o 0,6 % u AnA Takux HU3KONErMpoBaHHLIX CTanen, kKak mMapraHueBo-monubaeHosble, 1 %-Haa Xpomu-
ctagq, 1,5 %-Haa xpomucraa ¢ monubaeHom u 1,5 %-Hasa HukeneBasi C XpoMOM. 'paHuUbl 3€PEeH UCXOAHOr0
ayCTeHMTa BbISIBNSAIOTCA B BUAEe CETKU A09BTEKTOMAHOro cheppuTa.

6.3.5.2 MoaroToBka 06pasLoB

CrneayeTt UCNonb30BaTh YyCNOBUSI ayCTEHUTM3aLUK, yKa3aHHbIEe B CTaHAApTe Ha npoaykuuio. B cnyyae
YrNepoanCTbIX CTanein WM Apyrux craneit ¢ HU3KOIM NpoKanuBaeMocTblo crneayeT oxnaxaarb 00pasubl Ha
BO34yXe, BMECTE C NEeYbl0 UMM B YCMOBUAX YACTUYHOIO M3OTEPMUYECKOTO NpEBpaLLEHUss TakuMm o6pa3om,
yT0ObI 3epHa aycTeHuTa BbINK 0YeEpUYEHbI HEPPUTOM.

B cnyyae nermpoBaHHbIx cTranei obpasubl Nocrne aycTeHUTU3auuu criegyeTt noasepratb UsoTepmuye-
CKOMY OXNaXkaeHWIo B YCNOBUAX YAaCTUYHOIO NpeBpaLLeHUsi Mpu COOTBETCTBYIOLLEN TEMNepaType B UHTEep-
Bane ot 650 °C go 720 °C, a 3aTeM oxnaxaaTb B BOJE.

MpuMmeyaHune 1 — Bpems, HeobxognMMoe ANsl NpeBpalLEHUs], U3MEHSETCA B 3aBUCUMOCTU OT XMMMUYECKOro
cocTaBa cTanu, Ho 0Bbl4HO [OCTaTOMHOE KOMMYECTBO (peppuTa BbAENAETCA 3a BpeMs oT 1 MUH A0 5 MUH, XOTS B HEKO-
TOpbIX crnyyasx MoryT notTpeboBaTbes Gonee AnuTenbHbIE NPOMEXYTKU, AocTUratowme 20 MUH.

MpumMeyaHue 2 — B cny4ae nerupoBaHHbIX cTanei Ansa nony4eHUs paBHOMEPHOro NpeBpaLleHnsl BO BpeMs
usoTepmudeckoit 06paboTku Lenecoobpa3sHo ucnons3oBaTk obpa3sel ¢ pasmepamu 12 x 6 x 3 MM.

6.3.5.3 NonupoBaHue n TpaBneHue

O6pasubl Ans MeTannorpadMyeckoro UCCNeoBaHUs 0TPE3aloT, NONMPYIOT U TPaBAT. [na TpaBneHus
cnegyeTt MCMoNb3oBaTh COOTBETCTBYIOLUUIA PEAKTUB, HANPUMEP COAEPXKALLUIA CONAHYIO KUCNOTY N NMUKPUHO-
BYIO Kucnoty (6.3.3.2).
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6.3.6 MeTop 3akanku Ha 6€eMHUT NN rPAAUEHTHOM 3aKarku

MpuMmeyvyaHue — YkasaHus No UCMONb3OBAHWIO 3TOMO METOAA, B 3@BUCUMOCTM OT MUKPOCTPYKTYPhI CTanw,
nNpuBeeHsl B NPUAOKEHUM A,

6.3.6.1 O6nacTtb NPUMEHEHUSA

3TOT METOA NPUMEHSAETCA ANa CTanen, coctaB KOTOPbIX GNM30K K 3BTEKTOMAHOMY, T. €. codepxaLumx
0,7 % macc. unu 6onee yrnepoaa. MpaHuupbl 3epeH UCXOAHOTO ayCTEHUTAa BbISIBNAIOTCA B BUAE TOHKOM CETKM
nepnuta unu 6erHuTa, O4epUMBaIOLLEN 3epHa MapTEHCuTA.

6.3.6.2 NMoaroToBka 06pasyoB

O6pasey HarpeBaloT A0 TeMnepaTtypbl, NPeBbILAOLWER TOUKY Acs He Gonee yem Ha 30°C (1. e. Tem-
nepaTtypbl, NPWM KOTOPOI 3aBepLuaeTca npespalleHne depputa B ayCTEHMT BO BpEMsi Harpeea), 4ToOsbl
00ecneynTb NOMHYI ayCTeHUTU3aLumIo.

O0pasey oxnaxgaiT G KOHTPONUMPYEMOWN CKOPOCTLIO AN NOMNYyYeHUs YaCTUYHO YNPOYHEHHON CTPYKTY-
pbl TOHKOI MPOCNONKKU Nepnuta unu 6enHuTa, O4epUMBaIOLLEN 3epHA MapTEHCUTA.

Takas CTPyKTypa MOXET ObITb NONy4YeHa OAHUM U3 CREeAYLLUX CnocoboB:

a) nyTem 3akanku B BoAe unu macne (kak 6onee LenecoobpasHo) npyTka ¢ TaKUMW pasmepamu none-
PEYHOr0 CeYEeHUs, KOTOpble 0GECneYMBaloT NOJSIHYIO 3aKanKy y NoBepXHOCTM o6pasuia, HO MULLb YaCTUYHYIO
3akarky B ero cepeauHe.

0) nyTemM rpagueHTHON 3akanku No ANUHe npyTka ¢ AguaMeTpoOM MU CTOPOHONM KBaaparta oT 12 ao 25
MM B pe3ynbTaTe NorpyxeHus B BOAY TOMbKO YacTu ANWHbI NPYTKa.

Mocne ykasaHHbIX onepauuin obpasel NoABEPraeTcsi NOSIMPOBAHUIO U TPaBIIEHUIO.

6.3.7 CeHcMbUNU3aLmns ayCTEHUTHLIX KOPPO3SMOHHO-CTOMKUX M MAPraHLIOBUCTLIX CTaren

IpaHuLpbl 3epeH MOryT ObiTh BbISIBMIEHbI B pe3yrbTaTe BblAeneHuss kapbuaoB npu Harpese B UHTEPBA-
ne Temnepatyp ceHcubunudauum ot 482 °C go 704 °C. [ns BbiSIBNEHUsI Kapbuaos MOXHO MUCNOMNb30BaTh
nto6oi NoAX0ASALLNIA PEaKTUB.

MpuMmeyaHue — ITOT METOA He criefyeT UCTONb30BaTh AN aYCTEHUTHLIX CTanei ¢ 0YeHb HU3KUM COAepXKa-
HWeM yrnepoga.

6.3.8 lpyrue MeToabl BbISIBIEHUA rPaHUL, 3ePeH UCXOQHOTO ayCTeHUTa

[na HEKOTOpLIX CTanein nocne npocTon TepMuyeckon o6paboTku (OTkUra, HopManuaauum, 3akanku u
OTnycKa U T. [.) rPaHNLbl 3epPeH ayCTeHUTa MOTYT MPOABAATLCA NPU MUKPOCKOMMYECKOM UCCMEAOBaHUMN B
cneayloLlem Buae: ceTka A03BTEKTOMAHOro deppuTa, OKpyXKaroLwasa 3epHa NepnuTa; cetka 0YeHb TOHKOro
nepnuTa, OKPY>XaloLuero sepHa MapTeHcuTa, u T. A. AYCTEHUTHbIE 3epHa MOTYT ObITb TalOKE BbISIBIIEHBI MY-
TEeM TePMUYECKOro TpaBneHNA B Bakyyme (He 003aTenbHO COMPOBOXAEMOro okucrneHuweM). B Takux cny-
Yasax 9TU YNPOLLEHHbIE METOAbI AOIMKHbI ObITh YKa3aHbl B TEXHUYECKUX YCNOBUSIX HA NPOAYKLIUIO.

7 MeToabl onpeaeneHust pasmepa 3epHa

7.1 OueHka HOMepOM 3epHa

7.1.1 ®opmyna
Homep 3epHa onpegenaeTcs B COOTBETCTBUM C 3.2 u3 hopMyrbl

m=8x2°. %)

3ta cbopmyna moxeT ObiTb NpeAcTaBrieHa B BUAeE

G=lm_4 (a)
g2

wnu
2 K Takum MeTofjaM OTHOCATCS:

- 06pa3oBaHue BblfeneHui no rpaH1Lam 3epeH Bo BpeMs OXNaxaeHus;
- METOA rPagUeHTHO 3aKanku n T. a.
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G=19m 3 (2b)
0,301

7.1.2 OueHka MeTOAOM CPABHEHUA C 3TAJIOHHLIMU WKANaMmn

M3obpaxeHue, nonyyeHHoe Ha SKkpaHe (Mnu MukpodboTorpadmu), CpaBHUBAETCA C PSAOM CTaHAapT-
HbIX M306paXKeHii® WUNKM NPO3PaYHbIX HAKMNAAOK (MOTYT GbiTh TAKKE WCMONb30OBaHbI OKYMNSIPHbIE BCTaBKM,
npeaHasHavyeHHble 4NN M3MEPEHUA pasMepa 3epHa, eCrm OHU COOTBETCTBYIOT HALUMOHAMNbHLIM MU MEXY-
HapoAHbIM cTaHaapTamM). CTaHfapTHble N306paxkeHusi npu yenudeHun x100 npoHymepoBaHbl uudpamu ot
00 go 10 Takum oBpa3om, 4TO UX HOMEpP paBeH HOMepy 3epHa G. CTaHAapTHble U306paxXeHUs NPUBEAEHbI
Ha wkanax 1A u 1B Mpunoxexna B. STUMKU 3TANOHHLIMM LUKAnNamu crneayeT Nonb30BaThbCA B TEYEHUE BCETO
uccneaoBaHus.

B pesynbTare Takoro cpaBHEHUA MOXET ObITb OnpefeneHo cTaHgapTHoe u3oGpa)keHue C pasMepom
3epHa, Haubonee GNU3KMM K pasmepy 3epHa Ha MccrneaoBaHHbIX Monsix 3peHust o6pasua. Ha kaxaom o06-
pasue cneayeT OLEHUTb HE MEeHee TPEX CryyaiiHO BbIGpaHHbIX Nornei 3peHust.

Ecnu yBenuueHune g nsobpaxeHus Ha skpaHe unu doTtorpacum oTnmyHo ot x100, To HoMep 3epHa G
onpeaenseTca no Homepy M HanGonee GnM3KOro ctaHaapTHOTO U300paXKeHUs, ¢ UCMONb30OBaHUEM crie-
ayoLen MyHKUU OTHOLUEHUS YBEMYEHUN:

g
G=M+6,64xIg-2—. 3
19700 3)

B Ttabnuue 2 npuBeaeHa 3aBUCUMOCTb MEXAY HOMEPaMM 3epHa, ONPEAENeHHbIMU NPU PasNYHbIX
YBEMUYEHUSIX.

Tab6nuya 2 — 3aBUCUMOCTb MEXAY HOMEPaMU 3epHa ANS OBLIMHO UCTIONB3YEMBIX YBEANYEHNIA

YBenuyeHve Homep 3epHa MeTanna ansa
130BpakeHNs COOTBETCTBYIOLLEro CTaHAAPTHOrO U3obpakeHUs
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 1 12
500 5,6 6,6 7,6 8,6 9,6 10,6 11,6 12,6
800 7 8 9 10 11 12 13 14

7.1.3 MNnaHnmeTpuyeckuii MeToq

3TOT METO/ OLIEHKU NpUBEAEH B NpuUnoXxeHum C.

7.1.4 OueHka TOYHOCTM onpeAeneHns HoMepa 3epHa

Kak npu oLeHke METOAOM CPaBHEHUs, Tak U MPU OLIEHKE METOAOM NOACYEeTa NoslydeHHast TOYHOCTb
peaKko NpesbILIAET NONOBUHY €AUHULbI. [ToNyYeHHbI HOMEp 3epHa cneayeT OKPYrnaTh A0 LEeNoro Yyucna.

7.2 OueHKa MeToI0M nepeceyeHun

MoacuuTbiBalOT YMCno 3eped N unu 4ncno rpaluL sepeH P, nepeceyeHHbIX M3MepUTENbHOW NUHUe
M3BECTHOW ANWHbI HA MPOEKLMOHHOM 3KpaHEe MUKPOCKOMA, OKYMSAPHOW BCTaBKe, MOHUTOPE TENEBU3UOHHOIO

5o cTaHAapTHble nsobpaxeHus yctaHoBneHsl B ctaHfapte ASTM E 112 [pucyHku |A u 1B, npunoxenue B].
BbibpaHHLle cTaHgapTHEIE U306paXKeHUs AOMKHBI MPUMEHATECSA B TEYEHUMN BCEro UccnejoBaHns

10
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TMnNa unm mukpodoTorpadumn, npeacTaBuTeNbHON ANS OCHOBHOM nnowagn obpasua npyv M3BECTHOM YBesnu-
yeHun 4,

N3mepuTenbHas NNHUS MOXeT ObiTb NMPSAMONA WM OKPYXHOCTbIO. M3mepuTenbHas ceTka, npuBefeHHas
Ha pUCYHKe 2, nokasblBaeT peKoMeHAyeMble TWUMbl U3MEPUTENbHON NNHUN.

N3mepuTenbHas ceTka A0/KHA HaknajblBaTbCA Ha mccnefyemMoe none TONbKO OAWH pas. Ons nony-
yeHnss 060CHOBAHHOIO NoACcYeTa OHa HaknaAblBaeTCs NPOM3BO/IbHO HA COOTBETCTBYHOLLEE YUC/O MONEN.

Pa3smepbl TPeX OKPYXHOCTel B MUMNMMETPaX AOKHbI OblTb CAeAYyLWUMK:

OuameTp AnvHa OKPYXHOCTH
79,58 250,0

53,05 166,7

25,53 83,3

CymmapHas gnvHa 500,0

7.2.1 MeToa NuHeliHbIX nepeceyveHnii

7.2.1.1 Ha pucyHKke 2 nokasaHa ceTka /IMHUIA, KOTopas MOXeT 6biTb WCMO/Mb30BaHa AN U3MepeHus
pasmepa 3epHa MeTOAOM nepeceyeHunii. Tpu KOHLEHTPUUECKUX OKPYXHOCTU WMET CyMMapHyl AnuHy 500
MM. VIcnonb3oBaHWe OKPYXHOCTel Mo3BONAET YCPEAHUTb U3MEeHEeHUs (DOPMbl PABHOOCHbLIX 3€PeH W WUCKIIo-
UMTb NPO6AEMY JIMHUIA, OKAHUMBAIOLLUXCS BHYTPU 3€PEH.

PUcyHOK 2 — pekomMeHayemas M3MepuTenbHas ceTka AN MeTofa nepeceyeHunii.

PUCYHOK 2 coaepXuT Takxe 4yeTbipe NpsiMble JIMHUU; ABE JINHUW OPUEHTUPOBAaHbI AMaroHasbHO, OAHa
BepTMKaSbHO M OAHA FOPU3OHTANIbHO. [ANHA Kaxoi AnaroHanbHOW AMHUKM paBHa 150 MM, a ropusoHTasb-
Has W BepTUKasbHas NIMHUM UMelT AnuHy 100 MM Kaxgas. Mpamble AMHUK TakkKe YCPefHSAIT M3MeHeHus
chopMbl paBHOOCHbIX 3epeH. C ApYroil CTOPOHbI, €cny CTeNeHb BbITSXXKU 3epeH npeAcTaBnseT uHTepec, TO
nofcyeT 3epeH MOXHO NPOBOAWTb, UCNOJMb3Yst TOMIbKO BEPTUKANbHYIO U FTOPU3OHTANIbHYI0 NUHUKN (OTAENbHO),
pacnonaras ux TakMum o6pas3om, 4TOGbl rOpuM3oHTaNbHas NMHUSA Gblna napannesbHa ocu gedopmauumn (a
BepTuKasbHasa nepneHankynspHa ocu fAecopManuum COOTBETCTBEHHO) HA MNPOAO/LHO OPUEHTUPOBAHHOM
nonnpoBaHHoli naockocTu (7.2.3, nepeyncneHve c)).
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YBenuuenne cneagyet noagbuparb Takum 00pasom, YToObl B KaXAOM Mone 3peHusi 6bino He MeHee 50
nepeceyeHuit 3epeH. [omKHO ObITb OLIEHEHO HE MEHEE MATU Cry4YyaHO BbIGPAHHbIX MOMNEN NpUu CyMMapHOM
yucne nepeceyeHnin He meHee 250.

MpumevyaHune — Ecnu pasmep 3epHa obpasua TpebyeT M3MEHEHUS yBENMYEHUS ANA Nony4YeHna Heobxogu-
MOro Yucra nepeceveHuii 3epeH, To AfIMHA U3MEpUTENbHLIX JIMHUIA Takke MOXET OblTb U3MEHeHa Mpu YCroBUM, YTO
OpUeHTaLWsA U3MepUTENbHbLIX NMUHUIA YYUTLIBAET BIUSHUE aHU3OTPONUK.

Mpu noacyete nepeceyeHuin 3epeH U rpaHuL, 3epeH B 0AHOMA3HbIX 3€PEHHBIX CTPYKTYpax C UCMONb-
30BaHUEM MPSAMbBIX UBMEPUTENBHBIX NIMHUIA COOMIOAAIOT CneayloLwue npaesuna:

7.2.1.2 Korga nogcynTbiBalOT YUCHO nepecedeHunin 3epeH N;

- €CNU M3MEPUTENbHAA NUHUA NPOXOAUT Yepes 3epHo, N = 1;

- €CNu 3MEPUTENbHAA NUHUA OKaHYMBaeTCa BHYTpuU 3epHa, N = 0,5;

- eCnu M3MEPUTENbHAA NMUHUA KacaeTcsa rpaHuubl 3epHa, N =0,5.

7.2.1.3 Korga noacynTbIBAETCA YNCHIO NepeceyeHnin rpaHul, 3epeH P.

- €CNy 3MEPUTENbHAA NMUHUA NMPOXOAUT Yepes rpaHudy, P = 1;

- €CNY M3MEPUTENbHAA NUHUSA KaCcaeTCsi rpaHuLbl 3epHa, P = 1;

- €CNY 3MEePUTENbHAA NMUHUA NPOXOAUT Yepe3 TOUKY CThbika Tpex 3epeH, P=1,5.

MpumevaHue — Metog CHailepa-padda, onucaHHbli B npunoxeHun C, npepcrasnset coboi MeToq nu-
HeWHbIX NepeceyeHuii ANA MHCTPYMEHTamNbHO cTanu (BLICTpopeXyLUMX cTane).

7.2.2 MeToa nepecevyeHUsi OTpe3KamMu OKPYKHOCTU

PekomeHayeTcsa MCnonb30BaTb OKPY>KHOCTU, MOKa3aHHbIE HA PUCYHKE 2.

M3mepuTenbHaa NMHMSA COCTOUT U3 TPEX KOHLEHTPUYECKUX OKPYXKHOCTEM, MOKA3aHHbIX HA PUCYHKEe 2,
UK M3 OJHOW OKPYXXHOCTMU.

CymmapHas AnuMHa Tpex OKPY>KHOCTEW PEKOMEHAYEMOMW U3MEPUTENbHON CETKU, MOKA3aHHON Ha PUCYH-
ke 2, coctaensieT 500 MM. YBenuyeHue unu auameTp OKPYXHOCTU crnieayeT BbibupaTtb Takum oGpasom, YTo-
Gbl NPU HANOXEHWM U3MEPUTENbHOW CETKM Ha uccrneayemMoe Nnone YUCKo nepecedeHuit 3epeH CoCTaBnano
ot 40 go 50.

B cnyyae 0aHON OKPYXKHOCTU MCNONb3YEeTCA OKPY>KHOCTb HaubGornbLero gnamerpa anuHon 250 mm. B
3TOM cryvae crieyeT UCMONb30BaTh yBenu4ueHue, obecneumsaiowiee noacHeT He meHee 25 nepeceyeHmil
3epeH.

Mpu ncnonb3oBaHUM METOAA NepecedYeHnini OTPe3kaMmu OKPYXHOCTU NONY4aloTCA HEMHOro Gonee Bbl-
COKMe 3HaYeHUs ANuHbI OTPE3KOB, NepeceKkalowmx 3epHa, u, cneaoBaTenbHO, HEMHOTO 60ree HU3Koe YMCno
nepeceyeHuii rpaHnL, 3epeH. YTobsl KOMNEHCUPOBATL 3TU HETOYHOCTU, NEPECEYEHUS FPAHNULL B MECTAX CThl-
Ka Tpex 3epeH crnefyeT y4uTbiBaTh kak ABa nepecedveHns BMecTo 1,5 nepeceyeHuns, Kak 9T0 NPUHATO Npu
UCMOMNb30BaHUWN METOAA MepeceyYeHuit MMHENHbIMU OTPEe3KaMu.

7.2.3 OueHka pe3ynbTaTtoB

MoacunThIBAIOT YNCHIO NepeceyeHuii sepeH N unu rpaHuy 3eped P Ha psae crny4anHo BbiIOpaHHbIX no-
nei. 3aTemM BbIYUCNAIOT CPeHEE 3HA4YEHME Ynucna nepeceyeHuin sepeH N Unu nepeceyeHmii rpaHuL, 3epex
P.

Ecnu L7 pelicTBuTenbHas AnvMHa UBMEPUTENbHOW NTMHUK, TO

NL=N/Lt w PL=P/Ls.

B cnyyae HepaBHOOCHbIX 3ePeHHbIX CTPYKTYP MOXeET ObiTb NPOBEAEH MOACHET 4ucra nepeceyeHuii
3epeH N unu nepeceyeHuii rpanuy, P UCnonb3ys NpsAMbIE NIUHWW, OPUEHTUPOBAHHLIE NapannensHo Tpem
rMaBHbIM HanNpPaBneHWsaM. STU TPU HanpaBneHns MOryT ObITb HaldeHbl Ha MoBbIX ABYX UMW TPEX rNaBHbIX
nnockocTax obpasua (NPoaoNbHON, NONepPeYHo U NepneHanKynapHon TonwmHe o6pasua).

CpeaHee Yncno nepeceveHnin 3epeH Ha MUnIMMeTp N Unn cpeHee YUCIIo NepeceyeHuii rpaHuL Ha
MUNUMETP PL onpeaensieTcsa kak Kybu4eckuini KopeHb NPOU3BEAEHUSA pe3ynbTaToB U3MEPEHUIA B TpeX yka-
3aHHbIX HanNpaBreHUAX:

Ni=(Nix x Ni, x Ni, )™ PL =(Pi, x Pr, x PL,)™®
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rAe 4epToukM Hag BeNMUYMHaMU YKasblBatT, YTO OHW ABASAIOTCA CPEAHWMMU 3HAYEHUSMU psda u3mepe-
HWIA, a X, Y Nz yka3blBalOT rnaBHble Hanpas/ieHusa (MpoAosibHOe, NonepeyHoe u napasnsesibHoe TONWMnHe).

a) 3epHa, COOTBETCTBYIOLME Pa3/IMYHbIM HOMEpaM 3epHa — B HEKOTOPbIX Clyvyasx uccrnegyemblii 06-
pasel, MOXeT cofepxaTb 3epHa, OTHOCAWMeCA K ABYM wnn 6onee Homepam 3epHa. 3TO MOXeT 6biTb 06Ha-
PY>X€HO N0 MPUCYTCTBUIO HECKONbKMX 3€PeH, 3HAUYMUTENbHO OT/IMYAIOLWMUXCSA MO pasmMepaM OT OCTasibHbIX 3e-
peH (UCO 14250).

b) 3epHa c ABOWHMKAMN — eC/lM He OTOBOPEHO MHOE, TO 3TV 3epHa NOACYUTLIBAIOTCS Kak OfHO 3epHO,
T. €. JBOIHUKOBbIE TPaHWLbl HE YYNTbIBATCA (PUCYHOK 3).

c) HepaBHOOCHbIe 3epHa — (DOPMY 3epHa MOXHO OLEHUTb MO BeJINYMHE OTHOLIEHUA CpPeAHel A/nHbI
ero /IMHeHOro nepeceyeHns B HanpasneHun gecopmauun K cpefHeinl ANMHE NIMHENHOro nepeceyvyeHus,
neprneHAnKynapHOro HanpasfieHuio gedopMaynn, UCNosb3ys NPoLo/IbHO OPUEHTUPOBaHHbIV obpasel. 3To
OTHOLWIEHNEe Ha3blBAOT KOIPPULNEHTOM BbITSXKKM 3€PEH UAN KOIMDULMEHTOM aHM30TPONUN.

d) CoBpeMeHHble MeTOofbl M3MepeHus pa3mepa 3epHa — ANA OonpefesieHns pa3mepa 3epHa B COOT-
BETCTBYKOLWMX Matepuanax MoryT 6biTb UCNOMb30BaHbl yNbTPa3BYKOBble MeTOAbl, aBTOMaTUYeCKUin aHanm3
n306paxeHnin n T. 4. NpyM yCNOBUW, YTO TOYHOCTb 3TUX METOAOB 6Gbina npeaBapuTesnibHO NOATBEPXAEHA pe-
3ynbTaTamu TwiaTesibHbIX KOPPENSALUOHHbIX UCMbITAHWIA.

....... paHunLbl 3epeH

PucyHok 3 — OueHka uncna 3epeH (3epHa c ABONHUKaMM)
8 [poTOKOM ncnbliTaHni

MpOTOKON MCNbITAHWUIA [OMKEH COoAepXaTb CreayloLylo nHhopmaumio:

a) Mapky uccnefoBaHHOl cTanu;

b) TN ONpefie/IeHHOro 3epHa;

C) UCNONb30BaHHbI METOA, YCNOBWUSA UCMbITAHWA, MeTof OueHKu (T. €. py4yHOi mMeTogh uav aBToMaTu-
yeckunii aHanus);

d) Homep 3epHa WM 3HaYeHWe cpefHero gmameTpa 3epHa.

13
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Mpunoxexune A
(cnpaBoyHoe)

0630p MeTOAOB BLIABNEHUA rpaHuL, 3epeH heppuTa, aycteHuTa
M UCXOQHOIro ayCTeHUTa B CTansix

MeTop

Ob6nacTe NnpUMeHeHNs

MeTon TpaBneHUst HacblleHHbIM PacTBOPOM MUKPU-
HOBOW KUcnoTel (6.3.2)

CTanum co CTPYKTYpOW MapTeHcuTa, OTMyLUEHHOro
MapTeHcuTa unu GelHwWTa, cofepxawue = 0,005 %

docdopa

MeToA KOHTponmpyemMoro okucnexus (6.3.3)

er'IepO,D,MCTbIe N HU3KONermnpoBaHHble cTanu

MeTon HayrnepoxuBaHus (6.3.4)

MeTO,El UMUTaUUnN HayrnepoXXmBaHUA
(6.3.4)

LieMeHTyeMble cTanu

MeToa o4epunBaHusa rpaHuL 3epeH A403BTEKTOMAHbLIM
depputom (6.3.5)

KpynHo3epHWCTbIE YrmepoaucThle cTanun ¢ copepxa-
Huem yrmepoga mexay 0,26 % u 0,6 %, a Takke HU3KO-
nernposaHHsble ctanu Tuna Mn-Mo, 1 % Cr, 1 % Cr-Mo u
1,5 % Cr-Ni

MeTog 3aKanku Ha 6eiHUT UMK rpagueHTHON 3aKanku
(6.3.6)

KpynHosepHuCTbIE CTanu ¢ NpUBNU3UTENbHO 3BTEK-
TOWAHBIM cofepxaHuem yrnepoaa, T.e. 0,7% — 0,8 % C

MeToa ceHcnbunuaaLum rpaHuy, sepet (6.3.7)

HecTabunuanposaHHble ayCTeHUTHbIe WK AByxdas-
Hble KOPPO3WNOHHO-CTOKNWE CTanu ¢ coaepXaHueM yrme-
poga > 0,025 % *

MeToga 3akariku n otnycka (6.3.8)

YrnepogucTble ctanu

Henocpe,qCTBeHHoe TpaBJieHUe C ucnonb3oBaHUeM
COOTBETCTBYIOWEro peakTuaa (6.2)

Bce ogHogasHble cTanu

3 B ayCTEHWTHBIX MapraHLeBbIX CTansx MPOUCXOAMUT BheNeHne Menkux Kapouaos no rpaHuLaM 3epeH Bo
BpeMs cTapeHus npu Temneparypax mexay 550 °C n 600 °C.
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Mpunoxexne B
(o6s13aTenbHoE)

OnpepeneHne pasMmepa 3epHa. dTa/lOHHbIe WKanbl4

Wkana 1A— 3epHa 6e3 fBOINHWKOB (paBHOMEpHOE TpaBfieHne) xXK0O

OTu Wwkasnbl BocnponssefeHsl 3 ASTM E 112.
15
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Wkana 1A (npogonmkeHne) — 3epHa 6e3 ABOWHMKOB (paBHOMEpHOe TpassieHue) X0
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Wkana 1A (npogonmkeHne) — 3epHa 6e3 ABOWHMKOB (paBHOMEpHOe TpassieHne) X0

FOCTPUCO 643—2011
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Wkana 1A (npogomkeHne) — 3epHa 6e3 [BOVHNKOB (paBHOMepHOe TpaBnexue) XH0O

18



Wkana 1A (npofgonxeHne) — 3epHa 6e3 ABONHUKOB (paBHOMepHOe TpasneHune) Xt0O

FOCTPUCO 643—2011
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LWkana 1A (NpofomkeHne) — 3epHa 6e3 ABOIHMKOB (paBHOMEPHOEe TpaBneHune) XKOO
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Wkana 1A (npofgonxeHne) — 3epHa 6e3 ABONHUKOB (paBHOMepHOe TpasneHune) Xt0O
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LWkana 1B — 3epHa 6e3 ABOIHNKOB (paBHOMeEpHOe TpasneHne) xt0O

22
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Wkana 1B (npogomxeHne) — 3epHa 6e3 [BOIHNKOB (paBHOMepHOe TpaBneHue) XKoO

4.5

FOCTPUCO 643—2011
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LWkana 1B (npogonxeHne) — 3epHa 6e3 ABONHUKOB (paBHOMeEpHOe TpasneHne) xk0O

5.0

5.5
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Wkana 1B (npogomxeHne) — 3epHa 6e3 [BOIHNKOB (paBHOMepHOe TpaBneHue) XKoO

6.0

6.5

FOCTPUCO 643—2011
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Wkana 1B (npogomkeHne) — 3epHa 6e3 ABOWHNKOB (paBHOMepHOe TpaBnieHune) XH0O

7.0

7.5
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Wkana 1B (npogomxeHne) — 3epHa 6e3 [BOIHNKOB (paBHOMepHOe TpaBneHue) XKoO

8.0

8.5

FOCTPUCO 643—2011
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Wkana 1B (npogomkeHne) — 3epHa 6e3 ABOWHNKOB (paBHOMepHOe TpaBnieHune) XH0O

9.0

9.5
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Llkana 1B (okoH4aHue) — 3epHa 6e3 ABOMHNKOB (paBHOMepHoe TpasneHue) XH0O

10.0

FTOCTPNCO 643—2011
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MpunoxeHne C
(o6s3aTensbHoE)

MeTo/f OUEHKM pa3mepa 3epHa

C.1 MpuHUMN NAaHUMETPUYECKOro MeToaa

TpafMUNOHHO M3MEpPUTENbHYI OKPYXHOCTb AMaMeTpoM 79,8 MM YepTWauW WM HakiaAbiBaau Ha MukKpodoTorpa-
huto M mM3o6paxeHue, CNpoeuLrpoBaHHOE Ha 3KpaH W3 MATOBOIO CTekna. YBe/nuuenue BbIGUpanu Takum 06pasom,
yToGbI NAoWaAb kpyra cogepxana He mMeHee 50 3epeH. JTa pekoMeHAaLWs MMena Lesbld CBECTU K MUHUMYMY OLWMNGKY
nofcyeTa, CBSI3aHHYI C KPYI/oii OLeHWBaeMoii niowagbio.

PucyHok C.1 — OueHka uncna 3epeH Ha naowagu, orpaHuYeHHOR OKPYXHOCTbIO
MpousBoasTCs ABa noacuyeTa: M — UYUC/I0 3ePeH, MOJIHOCTLI0 HAXOAALMXCS BHYTPU OKPYXHOCTM, W M2— 4MCno

3epeH, NepeceyeHHbIX OKPYXHOCTbIO.
MofHOe YMC0 3KBUBANEHTHbLIX 3€peH cocTaBnseT

MO0 ~ M + -~ (C1)

Yncno 3epeH Ha MM2 MOBEpPXHOCTU obpasua, T, onpefenseTcs U3 BblpaXeHus
77 = 2/7100 (C.2)
Unn B cnyyvae N060ro ysennyeHuns [
T = (825000)ng (c.3)
ae 5000 — nnowaab Kpyra, orpaHMYeHHOro U3MepUTENIbHOW OKPYXHOCTbIO, MM2.
Takoii nmoaxof npejanonaraeT, Y4TO B CPeAHEM NOJIOBUHA 3€PeH, NepeceyeHHbIX U3MepUTEeNbHOW OKPYXHOCTbIO,

Haxo4MTCA BHYTPU OKPYXHOCTW, a Apyras MNosioBMHA — CHapYXW OKPYXHOCTW. ITO JonyuieHue cnpasefsvBo ANs Nps-
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MOV NUHWUKM, MPOXOAsiLEeli Yepe3 3epeHHYI0 CTPYKTYPYy, HO He Ans KpuBOW nMHuM. Owubka, 06YCnoB/ieHHas 3TuM Aony-
LWeHNeM, BO3pacTaeT C yMEeHbLIEHUEM uuc/ia 3epeH, HaxXOAAWMUXCA BHYTPU WU3MEpUTesIbHON OKPYXXHOCTW. EcCiu BHYTpU
U3MEPUTENbHOW OKPYXXHOCTW HaxoAuTcs He MeHee 50 3epeH, To olwmnbKka cocTaBnsieT okoso 2 %.

MpocTbiM CNOCO6GOM WCKIOYEHUsT 3TOW OWMGKM, HE3aBMCMMO OT Yuc/ia 3epeH BHYTPU U3MEPUTESIbHOW OKPYXHO-
CTU, AIBNSIeTCA MCMO/Mb30BaHWe KBagpaTta WAM NpsiIMOyrofibHUka. OfjHako B 3TOM C/lydae MeTOAMKY nogcueta cnegyeT
HEMHOTO M3MeHUTb. Bo-nepBbixX, npegnonaraeTcs, YTO 3epHa, Nepecekalwlime Kaxiblii U3 YeTbipex Yr/ioB, HaxXoAsTCs B
cpegHem Ha 1/4 BHYTpU curypbl M Ha 3/4 BHe ee. TakuMm 06pas3oM, uyeThbipe Yr/IoBbIX 3epHa BMECTE YUMUTbIBAKOTCA Kak
0[IHO 3epHO BHYTPU M3MEPUTENLHON cUrypbl.

MponycTuB YeTbipe YrnoBbIX 3epHa, NPOBOAAT MOACYET unc/ia 3epeH, MOSIHOCTbI0 HAaXOAAWMXCA BHYTPU MPSIMO-
YrofibHUKa M. ¥ Yncna 3epeH, nepeceyeHHbiX YeTbipbMsi CTOPOHAMU MPSIMOYTONbHMKA, MK (pucyHok C.1). BeipaxeHnue C.1
B 3TOM Clyyae npumMeT Bug;

Moo =(L + 0,5 n2 + 1). (C.9)

PucyHok C.2 — OLeHKa YMcna nepeceyeruii 3epeH U rpaHul, 3epeH
KonuyectBo 3epeH Ha O4HOM KBaZpaTHOM MWUIUMETPE NOBEPXHOCTU 06pa3Ll,a, T. COCTaBNseT:
T = (g2Af) /oo (C.5)

roe Af— Habnwogaemas naouwagb Urypbl, UCMO/b30BaHHONM ANA nogcyeTa ynucna 3epeH, mMm2.
CpefHAs nnowafb 3epHa B KBagpaTHbIX MUAUMETPaAx onpeaensiercss U3 BblpaxeHus

a=—. (C.6)

O6LenpuHATLIM METOAOM BbIUMC/NIEHUSI CPEeAHEro AnameTpa 3epHa 6bl/I0 UCMO/Mb30BaHWE MPUBEAEHHOIO HIUXe
BblpaXXeHusi. O4HaKo MCMOSb30BaHWe TaKoro noaxofa He PEKOMeHAyeTcsi, MOCKOJIbKY OH MpegrnosiaraeTt, u4To 3epHa fB-
NATCA KBaAPaTHLIMU B NMONEPeYHOM CEUYEHUW, YTO He COOTBETCTBYET AeNCTBUTEbHOCTY.

HomMnHanbHOe 3HayeHue T COOTBETCTBYET kaxaomy 3HauveHuto G. B tabnuue C.1 npuBefeHbl 3Ha4YeHUs T, Bbl-
yncneHHsle no cpopmynam (C.2) unm (C.3) gnsa 3HauveHnih G, COOTBETCTBYHLLUX LebiM Ynicnam B BbibpaHHbIX npegenax.
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C.2 Metop CHaitaep-padda’)

C.2.1 O6nacTtb NpUMeHeHUs

OTOT MeTof NPUMeHSeTCA ANA ONpefeneHns paaMepa 3epHa UCXOAHOro ayCTeHUTa B 3aKaneHHbIX W OTMyLLEeHHbIX
ObICTPOPEXYLLUX CTANSAX C UCTIONB3OBAHUEM MeToda NepeceyeHuid 3epeH NpAMbIMU MUHUAMU,

C.2.2 NogrotoBka o6pa3uoB

O6paseL, KOTopblii 06bIMHO OTBUpPaEeTCa OT U3f[enua nocne ero 3akanku 1 oTrycka, He nogBepraeTcs Kakoit-nuéo
LOMONHUTENBHOM TepMuydeckoil o6paboTke.

Mocne nonupoBaHusa o6pasel crneayeT NpoTpasuTb B 10%-HOM pacTBope a30THOW KUCMOTLI B STUMOBOM CrupTe.
TpaBneHue AOMKHO ObITk AOCTATOYHO NPOAOIMKUTENLHBIM 1A YETKOrO BLISABNEHWUSA rpaHuL, 3epeH UCXOAHOro aycTeHu-
Ta. MoryT noTpeboBaTbCsi HECKONbKO MOCHEAoBaTeNbHBIX LIMKIIOB MofvpoBaHue/TpaBneHue. MoBepxHocTb obpasua
CTaHOBUTbCA Boree U MeHee OKpalLeHHOW B 3aBUCUMOCTU OT TuUMNa TepMudeckoi o6paboTku, KOTOPOI nogBepranocs
usgenve.

C.2.3 lamepeHue

Mpw yBenuyernun x1000 fomKHO GbITb NOACYUTAHO YUACIO 3EPEH, NEPECEYEHHBIX U3MEPUTENBHOW NUHUER ANNHON
125 mmMm. CneflyeT BBINONHUTE NSATb NOACHYETOB MNPU PasfUYHOR OpUEHTaLMN U3MEPUTENBHON NUHUKU Ha cry4YaiiHo Bbl-
BpaHHbIX Nonsx.

C.2.4 PesynbTar

Ecnun B TexHMYecknXx yCcrnoBusAX HET MHLIX YKasaHuii, To pasMep 3epHa XxapakTepusyeTcs cpefHUM apudmeTude-
CKWM 4YMcna 3epeH, nepeceyeHHbIX Npu NATW nogcyeTax. M3 aToro aHaueHus moxeT BbiTe onpeferieHa cpefHss Benu-
YMHa nepeceyeHns 3epHa.

Tabnuya C.1 — OnpeaeneHne Homepa 3epHa B 3aBUCMMOCTU OT pa3nnyHbIX NapameTpoB

® Uucrio 3epeH Ha 1 mm?, M CpegHuin CpeaHss CpegHss CpepaHee
g HomuHaneHoe MpeaenbHble 3Ha4YeHUs AvaneTp nnotiaas <spra Anvra wmero
2 sHadeHIe 3gpHa A, mm nepeceveHns nepeceyeHnn
g oT (Vckn.) 10 (BKITHOM.) d, Mm 3epHa /, Mm 3epeH Ha 1 MM
4 usMepUTenbHON
5 AMHWN
-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 1,5 1 1 0,894 1,118

2 2 1,5 3 0,707 0,5 0,632 1,582

-1(00) 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 12,6

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 15636 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

5 Snyder RW., Graff H.F. — M3y4eHune pasmepa 3epHa ynpoqHeHHbIX BuicTpopexyLux ctansx —Metall Progress,

1938, april, pp 377-80
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® Yucro sepeH Ha 1 mm®, M CpepHuin CpepHss CpepHan CpeaHee

< H n AvameTp nrowaae 3epHa AnvHa yucno

- OMUHaIbHOE PEACTIEHBIE SHAUEHA 3epHa A, mm? nepeceYeHns nepeceyeHun

8 sHadehme oT (vex) | no (ko) d, mm sepHa /, MM 3epeH Ha 1 MM

S vsMepUTENbHOM

3 NMHAN

o

11 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

MpumedvyaHune — B gaHHol Tabnuuye npuBeAeHbl 3Ha4YE€HUS pasnUYHbIX NapaMmeTpoB ANSA PABHOOCHLIX 3€-

peH

C.3 AnbTepHaTMBHafA cUCTeMa onpeaeneHus pasmepa sepHa

C.3.1 O6wan xapaKTepucTuKa

MoMuMOo cucTeMbl ONpeaeneHns pasmepa 3epHa, ONUcaHHo B HacToAWEM cTaHaapTe, cylecTByeT Agpyras cuc-
Tema, ucnonb3yemas B CLUA.

B atoit cucteme (ASTM E 112) paaMep 3epHa onpegenseTcs MHAEKCOM G Ha3biBaeMbiM HOMepoM 3epHa ASTM,
Kak nokasaHo B C.3.2 n C.3.3.

C.3.2 MeTopa cpeaHelt ANUHbI NMHEWHOro NepeceyYyeHns 3epHa

Homep 3epHa G(ASTM) = 0 cOOTBETCTBYET CpefHei ANMHE NUHeAHOro nepecedeHns sepHa 32,0 MM, U3MepeH-
Hol npu yBenudeHun x100.

BulipaxeHus gna onpefeneHns Apyrux HOMepoB 3epHa B 3aBUCUMOCTU OT

- cpeaHei ANVHbI IMHERHOrO NepeceYeHns 3epHa

G(ASTM) =-3,2877 —6,64391g/ (C.8)
- CPeAiHero Yucna nepeceyeHunii 3epen Ha eauHULY ANUHBL (MM)
G (ASTM)=-3,2877 + 6,6439 Ig NL (C.9)

C.3.3 Metoa noacueta
Mo onpeaeneHnuto Homep 3epHa G(ASTM) = 1 cooTBeTcTBYeT 15,5 3epHaM Ha eguHULUe nnowaamn (kBagpaTHOM

MuUnnuMeTpe).
3aBUCUMOCTb ApYrUX HOMEPOB OT YUCNa 3epeH Ha eAuHULIE NNoLaam (KBagpaTHOM MUNNUMETPE) UMEET BUA

G(ASTM) = 2,9542 + 3.3219Ig m (C.10)

C.3.4 YucneHHble COOTHOLIEHUA MeXAY PpasfNUYHbIMU MOKasaTenAMM pasmepa 3epHa B cnyvae

perynfapHbiX CTPYKTYp
Homep 3epHa ASTM cooTBeTCTBYET HECKONLKO GorbLUeMy pasmepy 3epHa, YeM Takoi Xe HoMep 3epHa, onpeae-

FIeHHbI NO HaCTOSALWeMY CTaHAapTy, O4HaKo 3Ta pas3HuLa He npesbiwaeT 1/20 eaAnHULBI HOMepa. 3Ta pasHuua npeHet-
pPeXUMO Marna, NOCKONbKY TOMHOCTb OLEHKN pasmepa 3epHa OBbIMHO He MOXET MpeBbiWaTh NONOBUHBI €AUHULLI fAaxe
npu Hanbonee 6NaroNPUATHLIX YCNOBUAX.

BelpaxeHus (2a) u (2b), npuBegeHHble B 6.1, MOryT ObITb NpeAcTaBneHsl B BUAE

G=—3+332191gm (C.11)

CpaBHeHue 3Toro BhipaxeHus ¢ BblpaxeHuem (C.10) nokaskbiBaeT, uTo

G (ASTM) — G = 0,0458

33



rOCT P UCO 643—2011

Mpunoxenune A
(cnpaBouHoe)

CBeneHuA 0 COOTBETCTBUU CCbINTOYHbIX MEXAYHAPOAHbLIX CTaHAAPTOB
CCbINIOYHbIM HaLMOHalNbHbIM cTaHgapTam Poccunckon deaepaunmn
(v pencTBYIOWMM B 3TOM Ka4yeCcTBE MEeXrocyaapCTBEeHHbIM CTaHOAapTaMm)

Tabnwunya OJAA1

0603HaYeHne CChINoYHOro
MEeXAyHapoAHOro cTaHaapTa

CreneHb
COOTBETCTBUA

Obo3HaueHre u HauMeHoBaHWe
COOTBETCTBYIOLLIErO HaLMOHaNbHOro ctaHaapTa

NCO 14250 «Cranb. MeTannorpadude-
CKasi OLeHKa AYMMEeKCHOro pasmepa 3epHa
W ero pacnpegeneHus»

*

MCO 3785 MaTepuansl MeTannuyeckune.
O6o3Ha4eHWe oceil ucnblTaTenbHbIX 06-
pasLoB OTHOCUTENBHO TEKCTYpe U3genus

ACTM E112 CTaHpapTHble MEeToAbl UC-
NbITaHWIA AN ONpeAeneHnsa cpefHero pas-
Mepa 3epHa

*COOTBETCTBYHOLNIA HALMOHArbHLIA CTaHAapT oTCyTcTBYeT. [lo ero yTBepXaeHUs peKoMeHAYETCA UCNOSb30-
BaTb MepeBoj Ha PYCCKUM A3bIK JaHHOMO MeXAyHapoAHOro cTaHgapTa. MepeBop AaHHOMO MEXAYHapOAHOro CTaH-
AapTa HaxoauTcA B PeaepanbHOM MHPOPMALMOHHOM OHLE TEXHUYECKUX PErfNaMeHToB W CTaH[apToB.

34




FOCT P UCO 643—2011

YK 669.14:620.2:006.354 OKC 77.080.20

Kniouesble cnosa: cranu, metog Metannorpaduyeckuii, onpegeneHme pasmepa 3epHa




MognucaHo B nevaTb 02.10.2014. dopmat 60x84%.
Yen. ney. n. 4,65. Tupax 78 ak3. 3ak. 4152

[MoAroToBNEHO Ha OCHOBE 3IIEKTPOHHON BEPCUX, NPEeSOCTaBEHHON paSpa6OT‘-WIKOM CTaHAapTa

Oryn « CTAHAAPTUHOOPM»,
123995 Mocksa, ["paHaTHbIN Nep., 4.
www.gostinfo.ru info@gostinfo.ru


http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index2/1/4293779/4293779697.htm

