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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

CTAIlb
MeTannorpaduyeckoe onpeneneHue HabniogaemMoro pasmepa sepHa

Steels. Micrographic determination of the apparent grain size

DataBBegeHnsa — 2016—08—01

1 O6nacTb NnpUMeHeHusA

Hactoswmin ctaHgapT ycTaHaBnuBaeT MeTannorpadudeckuii Metod onpeaeneHuss Habnogaemoro
pasMmepa epPUTHOrC UMM ayCTEHUTHOTO 3epHa B cTanax. B Hem onucaHbl MeTobl BbIABIIEHUS rpaHuL, 3epeH U
OLleHKM cpeaHero pasmepa 3epHa B o6paslax ¢ yHuMogasbHbIM pacnpegeneHmeM pasMepoB 3epeH. XoTs
3epHa MMetoT TpexMepHyHo opMy, NIOCKOCTb MUKPOLLMGa MOXKEeT NepecekaTtb 3epHO B Nto6oi Touke oT yria
3epHa [0 MakcMmarbHoro AuaMeTpa 3epHa, cozfaBas TakuM 06pasoM LIMPOKUIA AManasoH pa3mMepoB 3epHa,
HaboaaeMblxX Ha ABYXMePHO NMNOCKOCTM Aaxe B 06pasLie ¢ uaeanbHO COBMaaaowMMmn pasMepamm 3epeH.

2 HopmaTuBHbIe CCbINKK

B HacTosweMm cTaHaapTe NCNofb30BaHbl HOPMaTUBHbIE CCISIKX Ha criedytoLlimMe cTaHgaapThl:

NCO 3785 Cranb. O6o3HaveHus ocelt ucneltyemoro obpasua (ISO 3785, Steel — Designation of test
piece axes)"

NCO 14250 Cranb. MeTannorpaduyeckas oLeHka AynneKCHOro pasamepa sepHa v ero pacnpeieneHus
(ISO 14250, Steel — Metallographic characterization of duplex grain size and distributions)

ACTM E112 CraHgapTHble MeTOoAbl MCMbITAaHWA Ans onpeaeneHusl cpedHero pasmMepa 3epHa
(ASTM E112, Standard Test Methods for Determining Average Grain Size)

3 TepmMuHbI 1 onpeaeneHns

B HacTosLweM cTaHaapTe NPUMeHeHbI crieayoL e TEPMUHBI C COOTBETCTBYHOWUMUN onpedeneHnamum:

3.1 3epHo (grain): 3amkHyTas nonuroHaneHas gurypa ¢ 6onee UM MeHee KpUBOIMHENHBIMU CTOPO-
Hamu, koTopasi MoXeT ObITb BbisIBNieHa Ha NMOCKOM cevyeHnn obpasla, NoAroToBNeHHOM Afs MeTansorpa-
dryeckoro uccriefoBaHus.

3epHo noapasgensaioT Ha ABa Tuna:

3.1.1 aycTteHuTHOe 3epHo (austenitic grain): Kpuctann c rpaHeLeHTPUPOBaHHON KyBU4ecKon Kpuc-
TanM4eckon CTPYKTYPOW, KOTOPBIA MOXET coaepXaTb UM He codepKaTb ABOMHUKOB OTXuUra.

3.1.2 depputHoe 3epHo (ferritic grain): Kpuctann ¢ 06beMHOLEHTPUPOBaHHON KyGuieckon kpucran-
NNYECKOW CTPYKTYPOI, KOTOPbIN HAKOTAA HE COAEPXXUT ABONHUKOB OTXUra2),

3.2 Homep 3epHa (index): MNonoxuTensHoe, HyNneBoe Unu oTpuLaTensHoe 3HadyeHue Homepa 3epHa G,
KoTopoe onpeAenaeTcs Us cpedHero Yncna sepeH m, NoAcunTaHHbIX Ha 1 MM2 nnowaan Mrkpownnda.

MpumeuyaHune—Tlloonpeagenenuno G =1, ecnnm= 16, ocTanbHble HOMeEpa 3epeH onpeaensioT no popmyne
m=8x26.

R Hencteyer MCO 3785:2006 «MaTepuansl metannuyeckvme. O6o3HayeHve ocel ucnblTaTenbHbX 00pasuoB
OTHOCUTEIBHO TEKCTYPbI N3AENUs».

2) Pa3amep 3epHa heppuTa 06bIYHO OLIEHUBAETCA AN HENETMPOBAHHLIX CTanel ¢ cogepxannem yrnepoaa 0,25 %
unu meHee. Ecnu B cTpykType NpUcyTCTBYIOT OCTPOBKM Nepnuta, pasmep KOTOpbIX MAEHTUYEH pa3Mmepy 3epeH depputa,
TO 9T OCTPOBKM TAKXKe Y4MTbIBAIOT Kak (peppuTHbIE 3epHa.

U3paHve opmumanbHoe
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3.3 nepeceuveHune 3epHa N (intercept): UMcno 3epeH, nepeceyeHHbIX MPAMON WAN KPUBOJIMHEAHOMN
N3MEePUTENIbHON NNHUEN (CM. PUCYHOK 1).

MpumeuyaHune — MpsAMble U3MepPUTESIbHbIE NIMHUN OObIYHO OKaHYMBAIOTCH BHYTPW 3epHa. Takue KOHeuyHble
OTPe3Kku NPAMbIX SIMHWIA YUnTbiBatOT Kak 1/2 nepeceyeHns. N o603HayaeT cpefiHee 3HaueHue psga_NofACYeTOB Yncna 3epeH,
nepeceyeHHbIX N3MEPUTENBHON NNHMENR, 6ecnopsafoYHO NPUIOKEHHOW B pas/MyHbIX MecTax. N AennTca Ha UCTUHHYI0
ANVHY nnHun LT, namepsiemyo”abbl4HO B MUMMETPaX, C Lerbio ONpejeneHns yncna nepeceyeHnin 3epeH Ha eauHuLy
ONVIHBI U3MepUTENbHOM NHUK N L.

3.4 nepeceyeHune rpaHunubl 3epHa P (intersection): Yncno Touyek nepeceyeHnsn rpaHunL, 3epeH Npsmoi
WM KPUBOJIMHEHOW U3MepUTeNbHOM NHUEN (CM. PUCYHOK 1).

MogacueT nepeceyeHuii 3epeH N
ANs NPSIMOA JIMHMM Ha oAHOM)a3Ho
3EPEHHOI  CTPYKType, rhae CTpesku
yka3blBalOT 6 nepeceyeHuii 3epeH, a
undpsl 1/2 — aBa NMHENHbIX 0Tpeska,
OKaHUMBAKLIMXCA  BHYTPU  3epeH
@x12=1M)ynV="7.

MoacyeT nepeceyeHnin rpaHuy,
PAans npsamMoii NMHUK, NOMELLEHHO Ha
ofHoha3Hyl0 3epEeHHYI  CTPYKTYpY,
rae CTPesiku ykasblBalT 7 nepeceuve-
HWI rpaHny nP=7.

PucyHok 1— lMpumepbl nogcyeTta nepeceyeHunii rpaHny, P v nepeceyennii 3epeH N
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MpuMeyaHue—P obosHauaeT cpedHee 3HaYeHne psaa NO/ICHETOB FPaHNL| 3epeH, NepeceyeHHbIX naMepu-
TeMbHOM NnHVel, GecropsAoYHO NPUNOXEHHON B PA3NNHHbLIX MecTax. P Aen1TCs Ha UGTUHHYIO ANVHY TMHUK L1, navepsie-
My1o 06GbIHHO B MUIMIMMETPAaX G LIENbio onpeeneHns Yncrna 3epeH Ha eauHILY ANvHbI nHun P .

4 O603HavYeHus

WMcnonb3oBaHHble 0603Ha4YeHMs npnBeaeHsbl B Tabnuvue 1.

Tabnwuuya 1— O6o3Ha4eHus

O6o3Ha4eHue Onpepenexve 3HaveHune
a CpeaHsist nnowaap 3epHa B KBagpaTHbIX MUNINMMeTpax o= 1
m
A Habnwopgaemas nnowaabs obpa3ua B kBagpaTHbIX MUIIMMETpax —
d CpeaHuin gnameTp 3epHa B MUNNMMeTpax d= 1
vm
D HdrnameTp OKpyXHOCTM Ha 3KPAHEe N3 MaTOBOIO CTEKINa MUKPOCKONA VI 79,8 Mm
Ha MuKpodoTorpacgmu, orpaHvuvBalolen n3obpaxeHne 3TanoOHHOW (nnowaak = 500 mm2)
noeepxHoctn obpasua
g JInHeliHoe yBennyeHne (BbibpaHHOe B KauecTBe 3TanOHHOIO) MUKPO- O6b1vHO 100%
CKONM4eCKoro naobpaxeHusi
G Homep 3epHa —
KoatbhnumeHT nepexoga OT NMMHENHOFO yBeNnuYeHun g K NMIMHENHOMY -9
yBenuuenuto 100” 100
/ CpeaHss anuHa NUHERHOro nepeceveHus, Bolpaxaemas o6bivHO B 1=1 /NL =1 /,EL
MunnmmeTpax
L, HevicTButensHas ANHA N3MEPUTENbHOW NWHUKM, OENEHHAs Ha YBenu- —_
YeHue, B MuInnmmMeTpax
m Yucno sepeH Ha KBaAPaTHOM MUITIMMETPE NOBEPXHOCTM obpasua ans | m = 2 n,, (ysenuuenne 1007
nccneaoBaHHoOU nNnowaam m= 2K2ng (yBenuuenme g?)
M Homep Gnmxariwiero 3TanoHHOro n3obpaxeHusl cTaH4apTHOM LIKarbl, —
Korga g He pasHo 100
n, MonHoe 3KBMBaNEHTHOE YUCNO 3€pPeH, NoACUMTAHHLIX Ha u3obpaxe- —
Hun gnameTpom D (npu yBenuyeHum g*)
N, Uncno 3epeH, NONHOCTBIO HAXOAALWMXCH BHYTPU OKPYXKHOCTU gnameT- —
pom D
N, Yucno 3epeH, nepeceyeHHbIX OKPY>KHOCTBIO gnameTpom D —
N,go MonHoe aKBMBaNEHTHOE UWCNO 3EepeH, MNOACYNTaHHLIX Ha nsobpaxe- no =n +M2
HuM auameTtpom D (npw yBenuuenun 100%) 001 o
N CpeaHee 4ncno 3epeH, nepeceyeHHbIX UBMEPUTENbHOW NUHUEN Ann- —
Howm L
N L CpegHee 1Mcno nepeceyeHnin 3epeH Ha eauHNULY ANUHBI M3MepUTEnb- N L= /\7/LT
HOW NUHWK
N, Yucno nepeceveHmii 3epeH Ha OAUH MUNNIMMETP B NPOAONBHOM Ha- —
npasnexun®
N Yuncno nepeceveHun 3epeH Ha OAMH MUNNUMETP B NONEPEYHOM Ha- —

npasnexun®
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OkoHnyaHue mabnuypsi 1

O60o3HaveHue Onpepenexve 3HaueHue

N, Yuncno nepeceveHnii 3epeH Ha OgvH MUINIIMMETP B HanpaerneHuu nep- —
NEHAVKYIISPHOM K TomnwmHe 2

D CpepHee 1Mo nepeceyeHuit rpaHnL 3epeH M3MEPUTENLHON NUHUEN, —
6eCcrnopsgoYHO NPUMNOKEHHON B Pa3NUYHbIX MeCcTax
P, CpeaHee 4nCo NepeceyeHUi rpaHuL, 3epeH Ha eauHNLY AnVHbI U3Me- P =PI,

pUTENBHOW NNHUK

2 Obo3HaueHVs1 HanpaBreHnit COOTBETCTBYIOT cTaHgapTy VCO 3785.

5 CywHocTb MeTOoAa

Pasmep 3epHa BbIABMAT NyTeM MUKPOCKOMMYECKOro MccrieqoBaHusa nonvMpoBaHHoro obpasua, noa-
rOTOBNEHHOrO COOTBETCTBYIOLMM METOAOM B 3aBUCMMOCTM OT TUNa cTanu U Tpebyemoi nHdopmaumn.

MpumeyaHue—Ecnm B 3akase UK ctaHgapTe Ha NPOAYKUMIO HE YKa3blBaeTCsl METOA BbiSIBNEHWUA 3epHa,
TO BbIGOP TAKOro MeToAa NPeAoCTaBNAETCS Ha YCMOTPEHUE U3FOTOBUTENS.

OnpegensaeMblin cpeiHUN pasMep 3epHa XapakTepusyeTcs:
a) nNubo HoMepoM 3epHa, MNoNYyYEeHHbIM:

- 0BbIYHO NYTEM CPABHEHMS C 3TANTOHHBIMU LLIKANaMun Ansi USMepeHusl pasmepa 3epHa;

- 1N nyTem noAcyeTa ¢ Lenbio ornpeaeneHnus cpeaHero Yucna sepeH Ha eanHuue nnowaau;
b) nnbo cpeaHNM 3HaUEHMEM ANMHBI NEpecedeHnsl 3epHa.

6 OT60p M noaroToBKa o6pa3uos

6.1 MecTto oT6opa

Ecnu B 3akase unucraHgapTe Ha MeTanonpoayKLuio He oroBapuBaeTCsl KONM4ecTBo 06pasLoBuMecTa,
B KOTOPbIX OHU AOIMKHBI 6bITh 0TOBPaHbLI OT METaNMNONPOAYKLIMK, TO 3TOT BOMPOC NpeoCTaBsieTcsl Ha YCMOT-
peHue U3roToBuUTENs, XoTs 6bINo NoKasaHo, YTO TOYHOCTbL ONpeAerieHnsl pa3Mepa 3epHa Bo3pacTaeT C yBenu-
YeHUeM KonuyecTBa oLeHeHHbIX obpasLoB. [MoaToMy pekomeHayeTcs oueHuBaTh ABa obpasua unm 6onee.
Mpu aToM cnepyeT MMeTb B BuAy, YTO 0bpasLbl AOMKHBLI ObITh NpeacTaBUTENBHLIMA AMsi OCHOBHOMW YacTu
npoayKuun (T. €. UCKMoYaTb y4acTKU CUbHO AedopMUPOBaHHOIO MaTepuana, Haxogsawmecsl, Hanpumep,
Y KOHUOB HEKOTOPbIX BUAOB NMPOAYKLMU UK B TEX MecCTaXx, rae Ans Bbipesku 0bpasuoB 661 UCnonb3oBaHbl
HOXHULUBI N T. A4.).

O6pasLbl 4OMKHBI BbITb OTNONMPOBaHbLI B COOTBETCTBUM C 0OLIYHO NPUMEHAEMBIMU METOAAMMU.

Ecnu B cTaHgapTe Ha NpoAyKUMIO UMW B COTMalLeHUn ¢ nokynarenemM He OroBOpPeHo MHOoe, TO NMOoSIMpo-
BaHHaA NnockocTb obpasua AorpkHa 6biTb NpOAONLHONW, T. €. NapannentHoW rMaBHOW ocu Aedopmauumn
B AechopMnpoBaHHO Npoaykuun. UamepeHus pasmepa 3epHa Ha nonepeqHon NnockocTy byayT npueoanTb
K owmnbkam, ecnu popma 3epeH He IBNAETCS PaBHOOCHON.

6.2 BbifBNneHue rpaHuy ¢peppuUTHOro 3epHa

deppuTHbIe 3epHa criedyeT BbIsIBNATL TpaBneHneM B 2—3 %-HOM pacTBope a30THOM KACMOTbI B 3T~
NOBOM CNUPTE UK APYTUM NOAXOASILLIMM PeaKTUBOM.

6.3 BbisiBNeHue rpaHuL AeACTBUTENBHOrO U UCXOQHOTO 3epeH ayCTeHUTa

6.3.1 O6wasn nucdopmauun

B Tom cniyuae, ecnu ctannumetot ogHodasHyo nnu AsyxdasHyto ayCTeHUTHYI0 CTPYKTYPY (3epHa &-cdbep-
puTa B ayCTEHUTHON MaTpuLie) Npu KOMHaTHON TeMnepaTtype, 3epHO cneayeT BbIABNATb NyTem TpasneHus.
Ans oaHodasHbIX ayCTEeHUTHBIX KOPPO3UOHHO-CTOMKUX CTanen Hanbonee 4acTo UCNONb3yeMbIMU peakTUBamMn
ANA XMMUYECKOro TpaBneHns SIBMSAIOTCA PacTBOP Lapckon BoAKW B rnuuepuHe, peaktus Kannudra (Ne 2) n
peakTvs Map6ne. Haunyywwmm BapuaHToOM 31eKTPONUTUHECKOro TpaBneHus Ans ogHogasHbIX 1 ABYXa3HbIX
KOPPO3NOHHO-CTOMKUX CTaren ABnaeTcs ucnonbsosaHune 60 %-Horo BOAHOro pacTBopa a3oTHON KUCNOTHI NPU
HanpsbkeHun 1,4 B B TedyeHne 60—120 c. Mockonbky Takoe TpasneHue BLIABMAAET rpaHnLbl 3epeH, HO He BbIsiB-
nAeT rpaHuubl ABONHUKOB, 0BbIMHO MCNonb3yloT 10 %-Hbl BOAHLIA pacTBOp LWABENeBOW KUCMOTHI Npu

4
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HanpskeHUn 6 B 1 BpemeHn TpasneHus o 60 ¢, oaHako 3TOT peakTue MeHee adhdpekTuBeH Yem 60 %-Hblin
pactsop HNO,.
Ons gpyrux ctanen cnegyeT UCNOMNb3oBaTb TOT UIN UHON N3 NEePEeUYUCTIEHHbIX HXE METOAOB B 3aBu-
cumocTun oT Tpebyemon nHopmaLm:
MeTo TpaB/ieHUs! HacbILLEHHBIM BOAHLIM PACTBOPOM MUKPUHOBOM KMCMNOTLI (CM. 6.3.2);
METOA KOHTpOIMpyemoro okucneHust (cm. 6.3.3);
MeToa HayrnepoxusaHus npn 925 °C (cm. 6.3.4);
MeToA CeHCMbUnMsaummn rpaHunL, sepeH (cm. 6.3.7);
ApYyrve MeToabl, cneumansHO cornacoBaHHble Mexay U3roToBuTeneM U notTpebutenem npuy 3akase.

MpumeyvaHwue—TIlepBble TPU METOAA UCMONb3YIOT AMNS BbISBMNEHUA IPaHWL UCXOQHOTO 3epHa aycTeHWTa, a
ocTanbHble MeTofbl — ANS ayCTEHNTHBIX MapraHLeBbIX CTanel Unn ayCTeHUTHBIX KOPPO3NOHHO-CTOMKUX CTanei (npuno-
xeHue A).

Mpv NpoBeaeHUN CpaBHUTENBHBIX UCMBbITAHUA ANA pasAnYHbIX METOAOB HeoBXoanMo UCMonbL30BaTh
oOVHaKoBbIe PeXUMbl TepMudeckoin 06paboTky. PesynbTaTbl UCMbITaHUA MOTYT 3HaUUTENbHO OTNNYATLCA NPK
nepexoge oT 04HOro MeToAa K APYromy.

6.3.2 MeToa TpaBneHUs HacbllWeHHbIM BOOHLIM PacTBOPOM NMUKPUHOBOW KUCNOTHI

6.3.2.1 O6nacTb NnpuMeHeHUs

OTOT MeToA NO3BOMSET BhISIBATL FPaHNLbI 3epeH aycTeHuTa, 06pa3oBaBLuMecs BO BpeMs TepMUIECKON
06paboTkn obpasua. Ero ncnonbayoT 4ns 06pasLoB, UMEOLNX MapTEHCUTHYIO U BENHUTHYIO CTPYKTYPY.
Takoe TpaBneHne okasbiBaeTcsi achdeKTUBHBIM, ecrn cogepXxaHue docdopa B cTanu cocTaBnseT He MeHee
0,005 %.

6.3.2.2 lMoaroToeka obpasLoB

PeakTuB 06bl4HO NpuMeHsieTcs Ans TepMoobpaboTaHHbIX cTanbHbIX 06pa3suos. Ecnu obpasel, umeet
MapTEHCUTHYH UK BeNHUTHYIO CTPYKTYpPY, TO Nocneaytowwein TepMmudeckon o6paboTkun 06bi4HO He TpebyeTca.
B npoTuBHOM cryyae Tepmuyeckas o6paboTka Heobxoauma.

Ecnu pexxum Tepmudeckoii 06paboTku obpasiLa He ykasaH B MeXXayHapoAHOM cTaHAapTe Ha NPoAYKUMIo
1 B HOPMaTUBHOM AOKYMEHTaLUUn OTCYTCTBYIOT UHble TpeboBaHuUs, TO ANl KOHCTPYKUMOHHBIX YrNepoaucTbix 1
HU3KONEerMpoBaHHbIX CcTanen, NnoagsepraeMbix TepMuyeckon obpaboTtke, cregyeT UCNoNb30BaTh cneaylowme
PEXUMBI’

- 1,54 npu Temnepartype (850 + 10) °C — ana ctanen c cogepxaHuem yrnepoga 6onee 0,35 %;

- 1,54 npu remnepatype (880 + 10) °C — ana ctanen ¢ cogepxxaHneM yrnepoaa MeHee UM paBHbIM
0,35 %.

Mocrne ykasaHHbIX PeXXMMOB Harpesa obpasel cnegyeTt oxnaguTb B BOAE MU Macre.

6.3.2.3 lNonupoBaHue U TpaBneHue

Mnockas noBepxHOCTb o6pasua AormkHa 6bITb OTNONNPOBaHa ANA NpoBeAeHUs MeTannorpaguyeckoro
nccnegoBaHus. 3aTeM oHa noasepraeTcsl TpaBNeHNIo B TeYeHWe COOTBETCTBYHOLLIENO BPEMEHU B HACKILLEHHOM
BOAHOM pacTBOpe NUKPUHOBOM KUCNOTLI ¢ Ao6aBkol He MeHee 0,5 % ankuncynbgoHaTa unu apyroro nogxoas-
LLIero NOBEPXHOCTHO-aKTUBHOIO BELLECTBA.

M pumeyaHn e —pogomkMTENLHOCTL TPABNEHNSA MOXET U3MEHATBLCA OT HECKOINBKMX MUHYT Ao Bonee ogHoro
yaca. HarpeB peaktuBa o 60 °C MoOXeT ynyywuTb €ro Tpaeswee ASWCTBUE M YMEHbLWTb NPOAOIKUTENbHOCTb
TpaBneHusl.

[ns OCTUXEHUS 4OCTAaTOUYHO KOHTPACTHOrO BLISBMEHUA rpaHnL 3epeH B obpasLie niorga Heobxoammo
npoBedeHne HEeCcKOsbKUX MocreaoBaTeNlbHbIX onepauni TpasneHna U nonupoBaHust obpasua. B cnydae
cTanu, NoABeprHyTon CKBO3HOWM 3akarnke, nepeq Bbipe3skoil o6pasua MoxeT 6biTb NPpoBeAEH OTNYCK U3Aenus.

MpepynpexpeHue — MNpu HarpeBaHUU PacTBOPOB, CoAepXKalUMX MUKPUHOBYIO KUCIIOTY, crneayeT He
AornyckaTb NOMIHOro UcNapeHns pacTBopa, Tak Kak MMKPUHOBAA KACNOTa MOXET CTaTb B3pbIBOONACHOM.

6.3.2.4 Pesynbtar

Mocne BbIIBNEHWUs rpaHnL, UCXOOHOIO 3epHa aycTeHnTa obpasel, cnegyet HeMe4nleHHO UccnenoBaTb
noA MUKPOCKOMOM.

6.3.3 MeToA KOHTPONMPYEMOro OKUCNIEHUA

6.3.3.1 Ob6nacTtb NnpUMeHeHus1

OTOT MeToA MO3BONSAET BbISIBUTb CETKY rpaHuL, 3epeH aycTeHuTa, obpasoBaBlUyloca B pesyfbraTe
n3brpaTensHOro OKUCMEHUsI rpaHuL, BO BpeMs ayCcTeHUTU3auun nNpu Temnepatype AaHHOW TepMUYECKON
06paboTku.

6.3.3.2 lMoaroToBka 0bpasLOB

OpHa noBepxHOCTb obpasua gormkHa OblTb oTnonMposaHa. Ha ocTanbHOM 4acTu ero NoBepXHOCTH
He AOMKHO HabnoaaTbes HUKaKUX creoB okucneHus. Obpasel cnegyeT NOMeCTUTb B NabopaTopHyto nNeyb,

5
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B KOTOpoi NnBo nogaepxmnsaeTcs BakyyMm Ha yposHe 1 lMa, nMbBo LUMpKyNUMpyeT UHEPTHLIA ras (Hanpumep,
oumLLeHHbIA aproH). TepMudeckas obpaboTka obpasLa 4oSKHa COOTBETCTBOBATL METOAUKE ayCTEHUTU3ALMUN,
YKa3aHHOW 3aKa34nMKoM UMY NpUBedeHHON B CTaHAapTe Ha AaHHyo MPOAYKUMIO.

B koHUe ykasaHHOro nepuoga Harpesa B Neyb cnegyeT noAasaTtb Bo3ayx B TedyeHne 10—15 c. 3atem
obpaseL cnegyet oxnaauTs B Boae. MNocne aToro o6pasew, 06bIMHO MOXeET GbITb Cpasy UccrieqoBaH Noa MUK-
pOCKOMOM.

MpumevaHunsn

1 OxkucrieHve o6pasua MoxeT GbiTb NpoBeaeHo 63 UCNOoNb30BaHNSA MHEPTHON aTMOCdEepbI.

2 Okcugbl, Habnogaemble Ha NpeABapyTeNbHO OTNONMPOBAHHON NOBEPXHOCTU, CNeayeT yaanuTb NyTem Nerkoro
NONMPOBaHWs C NCMONb30BaHUEM Menko3epHucToro abpasmea, obecneunsasl NpyM 3TOM COXpPaHeHUe OKCUAHON CeTK,
KoTOopasi obpasoBanack no rpaHuLaM 3epeH; 3aTem MonMpoBaHue criefyeT 3aBeplunTb, UCNONb3YSA 06bIYHBIE METOABI.
Mocne aToro cnedyeT NPOBECTU TPaBNeHWe obpasua peakTVBOM, COAepKalLUM:

- MWKPVHOBYIO KNCNoTy — 1r;

- CONsHYI0 KNCMOTYy — 5 cM3;

- 3TMnoBbIN ciMpT — 100 cm3,

6.3.3.3 PesynbTat

MN3bupaTenbHoe oKUCneHWe rpaHunL, BLISIBNSET CETKY rpaHUL, aycTeHUTHbIX 3epeH. Ecnu noarotoska
obpasLia BbINonHeHa npasumbHO, TO Ha rpaHuLax 3epeH He A0JDKHbI HabnoaaTbes rnobynsapHbie oKkeuabl.

B HekoTopbix criyvasix ansi 6onee 4eTKOro BbISIBNIEHUS TpaHUL, MOXeT oKasaTbCa HeobXoaumbiM
ucnonb3oBaHue MeTodoB Kocoro oceeuweHua unu UK (audpdepeHumnansHoro uHTepdepeHLMOHHOro
KOHTpacTa).

6.3.4 MeTtop HayrnepoxusaHus npu 925°C

6.3.4.1 O6nacTb NpMMeHeHus

OTOT MeTod nMpeAHasHayeH AN UeMeHTyeMblX cTanei M nokasbiBaeT rpaHuLbl 3epeH aycTeHuTa,
obpasylolmecs BoO BpemMsl HayrnepoxusaHua 3Tux ctanen. Metog obbiMHO HenpurodeH Ansi BbiSIBMEHUS
rpaHuvL, obpasyoLLUMXCs BO BpeMs APYrux BUAOB TepMudeckon o6paboTku.

MpumeyvyaHune—Moxer 6biTb Takke WUCNONb3OBaHA METOAMKA «MMMUTaUMM HaymmepoxueaHus». Obpasey
noaBepraeTcsi Takol e Tepmuueckor 06paboTke, HO Npu OTCYTCTBUM atMocdepbl C BLICOKUM CoAepXaHUEM yImepoaa.
[Mocne aToro oH nogBepraercsi Tepmuyeckor obpaborke, kKOTopasi COOTBETCTBYET TepMmudeckon obpabotke nccnegyemom
npogykuun. [ins BbIsSIBNEHWs rpaHnL, 3epeH UCTIONb3YeTCsl PEAKTUB, YKa3aHHbIN B 6.3.2.

6.3.4.2 HayrmepoxusaHue 06pasuoB

Ha o6pasuax He AOMKHO BbITb HUKAKUX CrieioB 06e3yrnepoXXnBaH1s UM NOBEPXHOCTHOTO OKUCTIEHUS.
NMiobas npegwectsytoas 06paboTka: xonogHas, ropsiHas, MexaHM4eckas u T. 1. MOXeT OKa3aTb BIusiHAe Ha
chopMy nonyyeHHbIX 3epeH. B Tex cnyyasix, korga pekoMeHayeTcsl yYUTbiBaTb 3TU cCoobpaXkeHusl, B TeXHU4ec-
KUX YCNOBUWAX Ha npodyKuuio crnedyeT ykasbiBaTb 0bpaboTKy, koTopas gorkHa 6biTb npoBegeHa nepepf
onpeaeneHnemM BeNMUUHbI 3epHa.

Mocne HayrnepoxusaHua obpaseL, cnegyeT oxnaxaaTtb ¢ 4OCTaTOYHO HU3KOW CKOPOCTbI0, YTOBLI 0bec-
nevynTb BblAeNeHNe LeMeHTUTa Mo rpaHnLLIam 3epeH B 3a3BTEKTOUAHOW MOBEPXHOCTHOM 30He HayrMepoXXeHHO-
ro obpasua.

HayrnepoxuvsaHue criegyeT NpoBOANTL MyTeM Bbiaepkku obpasua npu (925 + 10) °C B TeweHne 6 4. Aina
3TOro B HayrnepoxuearroLlen kamepe neum obbiMHO NoaaepxusatoT Temnepatypy (925 £ 10) °C B TeveHue 8 u,
BKMOYanA BpeMs nogorpesa. B 60nbILIMHCTBE cnyvaeB rnybuHa HayrnepoXeHHOro Cnosa cocTasnaeT npuénu-
suTensHo 1 MM. Mocne HayrnepoxusaHus obpasey, crieqyeT OXlaAUTb C JOCTATOMHO HU3KOW CKOPOCTLIO,
yTo6bl 06ecneYnTb BbigeneHue LeMeHTUTa Nno rpaHuuLamM 3epeH 3adBTEeKTOWAHOW 30Hbl HayrnepoXeHHOro
cnos.

Kaxabin pas cnegyeT UCMonNb3oBaTh CBEXWUIA KapbiopusaTop.

6.3.4.3 MoaroTtoBka obpasuos

HayrnepoxeHHblin 0bpaseL, obbIMHO criefyeT paspes3aTb NeprneHAuKyNApHO K ero HayrnepoXeHHOn
nNoBepxHOCTU. Ha oaHoM U3 nnockocTel pesa AorkeH 6b1Tb NpuroToBneH wnndg Ana metannorpadpu4eckoro
uccneaoBaHUA, KOTOPLIA crieyeT TpaBUTb, UCNONb3ys peakTuBbl a) unn b):

a) Weno4Hou NuKpaT HaTpus:

- MUKpUHOBas KUCMOTa 2T;
- ek HaTp 25T;
- Boga 100 cm3.
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TpaBneHne nNpoBogAT NyTem norpyxeHust obpasua B peakTus, HarpeTeln Ao 100 °C, He meHee Yem
Ha 1 MWH UNKU NyTEM 3MeKTPONMUTUYECKOTO TPaBMEeHUs NMpU KOMHaTHOW TemnepaTtype W HanpsbkeHu 6 B
B TeYyeHune 60 c;
b) cnvpTOBLIN pacTBOP a30THOM KACIOTHI:
- a30THas k1cnoTa ot 2405 cm3;
- 3TUMOBLIA CNWPT Ao nonydeHus 100 cm3.
MOXHO MCMONb30BaThb U ApYrue peakTuBbI, AatoLLMe Takne e pesynbTaThl.
6.3.4.4 PeaynbTat
MpaHULbl 3epeH WUCXOOHOrO aycTeHUTa B 3a3BTEKTOMAHOM HayrnepoXXeHHOM MOBEPXHOCTHOM croe
6yayT ouepUeHbl N36bITOYHBIM LLEMEHTUTOM.
6.3.5 MeTtopa ceTku goaBTekTouaHoro cbeppurta

MpumeyaHun e — PekoMEeHZALMM MO UCTIONB3OBAHMIO 3TOMO METOAA B 3aBUCUMOCTM OT MUKPOCTPYKTYPbI CTanm
npveeaeHb! B NpUnoxeHum A.

6.3.5.1 O6nactb NnpuMeHeHUs!

MeToa npuMeHSAIoT 451 yrnepoaucTbiX cTanen ¢ cogepkaHuem yrnepoaa npubnusurensHo ot 0,25 % oo
0,6 % 1 Ana Takux HWU3KONErMpoBaHHLIX CTanen, kak MapraHueBo-monubaeHoBble, 1 %-Hasi xpomucTtas,
1,5 %-Hasa xpomucTas ¢ monubaeHom u 1,5 %-Has HUKeneBsasi c XpoMOM. [ paHULbI 3epeH UCXOAQHOTO ayCcTeHUTa
BbIABNAIOT B BUAE CETKN A0IBTEKTOMAHOrO cheppuTa.

6.3.5.2 MoarotoBka 0bpasuoB

CneayeT ncnonb3osatb YCNOBUS ayCTEHATU3aLMW, YKkasaHHble B cTaHAapTe Ha npoaykuuio. B cnyyae
yrnepoaucTbiX cTanein WM Opyrux cranerd ¢ HA3KOW MpoKanuBaeMocTbio criedyeT oxnaxaatb obpasubl
Ha BO3AyXe BMeCTe C Neybio UK B YCMOBUSIX YaCTUMHOTO M30TEPMUYECKOro NpeBpalleHnsl Takum obpasom,
4yT0ObI 3€pHa aycTeHuTa Oblnv ovepyeHbl heppuToMm.

B cnyyae nermpoBaHHbIX cTanen obpasubl nocne aycteHATU3auun cregyeT noasepratb U3oTepMuyec-
KOMY OXfaXXAeHUIO B YCNOBUSIX YaCTUYHOTO NpeBpaLleHus Npyu COOTBETCTRYIOLEN TeMnepaType B uHTepBarne
oT 650 °C 00 720 °C, a 3aTeM oxnaxaaTb B Boe.

MpumevaHuns

1 BpeMFl, He06xo,qvuv|oe Ans npeBpauweHus, KAMeHAeTCA B 3aBUCUMOCTU OT XUMUYECKOro cocrtaBa cranu, HO
06bI4HO JOCTATOYHOE KONUYECTBO heppuTa Bblaensercs 3a Bpems oT 1 40 5 MUH, XOTA B HEKOTOPbIX CRy4asx mMoryTt
notpe6oBaTtbcsi Gonee gnuTenbHbIe NPOMeXyYTKU, AocTuraowme 20 MUH.

2 B cnyd4ae nermpoBaHHbIX cTanei Ans nonyvyeHuss paBHOMEPHOro NpeBpaleHns BO BPEMS W30TEPMUHECKON
06paboTky LUenecoobpasHo nenonb3oBaTk 06pasel pasmepamm 12 x8 x3 mm.

6.3.5.3 lNonupoBaHue 1 TpasneHve

Cneayet oTpesaTb, OTNONMPOBATL U NPOTPaBUTL 06pasLbl Ans MeTannorpadu4eckoro uccneaoBaHus.
[Onsa TpasneHns cnedyeT UCMOMb30BaTh COOTBETCTBYIOLWMNIA PeaKTUB, Hanpumep, coaepXalui CONAHYI0 KUC-
NOTY UK MUKPUHOBY!IO KUCNOTY (6.3.3.2).

6.3.6 MeTtop 3akanku Ha 6e MIHUT UNU rPagUeHTHON 3aKanku

MpumedaHun e — YkasaHns No NCrnonb3oBaHWio 3TOr0 MeTOAaA, B 3aBUCMMOCTM OT MUKPOCTPYKTYPbI CTanu, Npu-
BeAeHbI B NPUMNOXEHNM A,

6.3.6.1 OGnacTb NpnMeHeHns

OTOT MeToa NPUMEHSAIOT AN cTanei, cocTaB KOTOpbIX 630K K 3BTEKTOMAHOMY, T. €. coaepXalumx
0,7 % macc. unu 6onee yrnepoda. MpaHULbl 3epeH UCXOQHOTo ayCTeHUTa BhISIBNAIOTCA B BUAE TOHKON CETKU
nepnuTa unm 6erHnTa, o4epUYnBatoLLE 3epHa MapTeHeuTa.

6.3.6.2 lMoproToska 06pasLoB

O6paseL, HarpeBatoT A0 TeMrepaTypbl, NpeBbiLLaloLL el TOUKY A, He 6onee yem Ha 30 °C (T. e. Temnepa-
Typbl, NP1 KOTOPOI 3aBepLUaeTCcA NpeBpalleHue eppuTa B aycTeHUT BO BpeMs HarpeBa), YTobbl obecneunTs
MOMHYIO ayCTEHNTU3ALMIO.

O6paseL, 0xNaxaaoT C KOHTPONUPYEMOU CKOPOCTbIO AMNs NOSYYEHUS YACTUMHO YNPOYHEHHOW CTPYKTYpPbI
TOHKOW NPOCMONKN NepnuTa unun 6eitHuTa, ovepuMBatoLLei 3epHa MapTeHcuTa.

Takas CTpyKTypa MoXeT ObITb MoslydeHa oqHUM U3 creayowmx cnocobos:

a) nyTeM 3akanku B Boge wunu macne (kak 6onee LenecoobpasHo) NpyTka ¢ TakUMU pasMmepamu rnone-
pPeYHOro ceveHusi, KoTopble 06ecneunMBaroT NOSHYO 3aKarnky Y NOBEpXHOCTM 06pasua, HO NNLb YacTUYHYH
3aKanky B ero cepeguHe;

b) nyTem rpaguMeHTHOR 3akanku no AnNUHe NpyTka ¢ AMaMeTPOM Ui CTOPOHOM KBaZpaTta oT 12 A0 25 MM
B pe3ynbTate NorpyxeHusi B BOAY TOMbKO YacTu ANUHBI NpyTKa. MNocne ykasaHHbIX onepauuii obpasel, noa-
BepraroT NOSIMPOBaHUIO U TPaBNEeHUIO.
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6.3.7 CeHcubunuszaLms aycCTeHUTHbIX KOPPO3MOHHO-CTOMKUX U MapPraHLLOBUCTBIX CTanen

paHuubl 3epeH MOryT 6bITb BLIABMEHBI B pe3ynbTaTe BblaeneHusa kapbuaos npy Harpeee B MHTepBarne
Temnepatyp ceHcubunusauum ot 482 °C go 704 °C. ins BuiABNeHNA kKapGuaos MOXKHO UCMONb3oBaTb Ntoboi
NoAXoAsILLNA peakTuB.

MpumeyaHune— ITOT METOA HE CrieAyeT UCTIONbL30BATh ANSi aYyCTEHUTHLIX CTAnen C OYeHb HN3KMM CoepKa-
HMEM ymepoaa.

6.3.8 [pyrue meToabl BbIABMEHUs rpaHuUL, 3epeH UCXOAHOTO ayCcTeHUTa

[N HeKoTOpLIX cTanewn nocne NPocTon Tepmuyeckonn 06paboTkn (oTkuUra, HopmManusawlun, 3aKanka u
oTnycka unT. A4.) rpaHuubl 3epeH aycTeHuTa MOoryT NPOoSIBAATLCSA NPU MUKPOCKONUYECKOM UccneaoBaHnm B crie-
JylollemM Buae: ceTka AOIBTEKTOUAHOro heppurTa, OKpY>KaroLas 3epHa NepnuTa; cetTka odeHb TOHKOro nepnu-
Ta, OKpyXaloLwero sepHa MapTeHcuTa, U T. 4. AyCTEeHUTHble 3epHa MOryT 6biTb Takke BbISIBNEHbI NyTEM
TepMUYECKOro TpasneHus B Bakyyme (He obsizaTenbHO CONPOBOXAAEMOro okncneHnem). B Takux cnyvasx atn
ynpolueHHble MeToabl!) 4OMKHBI GbITh YKasaHbl B TEXHUYECKUX YCIOBUAX Ha NPOAYKLUMIO.

7 MeTtoabl onpeaeneHus pasmepa 3epHa

7.1 OueHka HOMepPOM 3epHa

7.1.1 ®opmyna
Homep 3epHa onpenensioT B cooTBeTCTBUM € 3.2 No bopMyne

m= 8 x2€. 1)
OTa chopmyna MmoxeT ObITb NpeAcTaBneHa B Buge
G='om _ (2a)
g2
nnn
G=19m _3 (2b)
0,301

7.1.2 OueHKa METOAOM CpaBHEHUA CO CTaHAAPTHLIMU ITANIOHHbLIMM LUKaNaMm

M3o6paxeHne, nonydeHHoe Ha akpaHe (Mnu MukpodoTorpacdum), cpaBHUBAIOT € PAAOM CTaHAAPTHBIX
n3oBpaxeHUin2) UNu Npo3paYHbIX Haknagok (MoryT GbiTh Takke UCMOMNbL30BaHbLI OKYNsSpHbLIE BCTaBKuW, npeaHa-
3Ha4veHHble ANA NSMepeHns pasmepa 3epHa, ecrv OHN COOTBETCTBYIOT HALMOHAaNbHBLIM U MEXAYHapoAHbIM
cTaHgapTam). CTaHgapTHble U3oBpaxeHUs npu yBenmueHun 100* npoHyMmepoBaHbl uudpamu ot 00 go 10
Takum obpasomM, YTo UX HOMep paBeH Homepy 3epHa G.

MpnmedaHwne—Bce craHgapTHbie U30OpaxeHNs, NPUBEAEHHbIE B NMpunoxeHun B, aaHel npu ysenuue-
Hum 10% Onsi Homepos 3epHa oT 00 A0 2,5 1 ot 3,0 40 10 UCMONb30BaHbI OKPYXKHOCTY PaanuMYHOro guametpa. CtaHgaptHoe

n3obpaxeHve ansi 3epHa Homep 1,0 COOTBETCTBYET TAKOMY XX& CTaHZapTHOMY M3o0paxkenuio ans 3epHa Homep 3,0,
yBENU4YeHHOMY B 2 pa3a, 4To cornacyetcsi ¢ popmynon (1).

Mo aTanoHHOW Wkane MoxeT OblTb onpedeneHo cTaHAapTHoe n3obpakeHue ANA HOMepa 3epHa,
Hanbonee GM3KOro K pasMepy 3epHa Ha MccrefoBaHHbLIX NOMAX 3peHust obpasua. Ha kaxkagom obpasue
crnegyeT OLEHUTbL He MeHee TpeX CrlydaiiHo BIbpaHHbIX MoNen 3peHusl.

Ecnu ysenudeHne g nsobpaxeHusa Ha akpaHe vnu dgotorpacdum He pasHo 100%, To Homep 3epHa G
onpegenstoT no Homepy M Haubonee 6nM3koro crtaHAapTHOrO WU30BPakKeHWs, UCMONb3ya chneayoLlyto
OYHKLMIO OTHOLLEHNS yBENUYEHUIA

G=M+6641g 9. ©))
100

B Tabnuue 2 npuBedeHa 3aBUCUMOCTb Mexay HOMepamu 3epHa Anst 06bl4HO UCMONb3YeMbIX yBe-
NUYEHN.

" Krakum MeToZam OTHOCATCS:

- 0obpasoBaHue BblgeneHui Nno rpaHnLamM 3epeH Bo BPEMS OXINaXaAeHUs;

- MeToa rpagveHTHOW 3akankv v ap.

2) 37M aTanoHHbIe WKarnbl NpuBeaeHsl B ctanaapte ACTM E 112 [(wkansl 1A n 1B) (npunoxerue B) (BbibpaHHbie
WKanbl crnegyeTt Ucnonb3oBaTh B TEYEHUE BCETO NCCINef0BaHNs)].

8
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Ta6bnuua 2

yBenuuerme Homep 3epHa meTanna ans CooTBETCTBYHOLLEro CTaHAapPTHOTO U3oBpaxeHus

n3o6paxeHus
25 -3 -2 -1 0 1 2 3 4
50 -1 0 1 2 1 4 5 6
100 1 2 3 4 3 6 7 8
200 3 4 5 6 5 8 9 10
400 5 6 7 8 7 10 11 12
500 5,6 6,6 7,6 8,6 7.6 10,6 11,6 12,6
800 7 8 9 10 9 12 13 14

7.1.3 MnaHUMeTpU4eCKUn MeTos

OTOT MeTo OLEHKN onuncaH B npunoxexHun C.

7.1.4 OueHKa TOYHOCTU onpefeneHUsa HoMepa 3epHa

Kak npu oLeHke MeTo40M CpaBHEHMUS, Tak 1 Npun oLeHKe MeTodoM MofcyeTa TOYHOCTb onpeaeneHns
HOMepa 3epHa peako MpeBbllaeT NonoBUHY eauHULbL. MonydYeHHbIn HOMep 3epHa crieflyeT OKpYrnaTbh A0
uenorovnicna.

7.2 OueHKa MeToAO0M nepeceyYeHUun

MoacunTeIBaOT YMcro 3epeH N UMW YMCNO rpaHuL, 3epeH P, nepecedeHHbIX U3MepUTenbHON NUHUEN
N3BECTHOW ONMHBI Ha NPOEKLMOHHOM 3KpaHe MUKPOCKoMNa, OKYNAPHOM BCTaBKe, MOHUTOPE TeNeBUSMOHHOTO
Tna unn MukpodoTorpadun NpeacTaBUTENbHOM AN OCHOBHOM niowaan obpasua npu U3BeCTHOM yBenu-
YyeHuu g.

NamepuTenbHasa MMHUS MOXeT BbiTb MPAMOI UM OKPY)XXHOCTbI0. M3MepuTenbHas ceTka, npuseaeHHas
Ha pUCYHKe 2, NokasbiBaeT pekoMeHayeMble TUMbl U3MepPUTENbHOM NIMHUN.

PucyHok 2 — Pekomengyemas namepuTenbHas cetka Ansi MeTogaa nepeceyeHnm
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MSMepMTEHbHyl-O CeTKy crieayeT HaknagblBaTb Ha UCcrneayeMoe none ToNbKo 04unH pas. Ons nony4veHunAa
060CcHOBaHHOIo NoacyeTa oHa HakaabIBaeTCs NPOU3BOMbLHO Ha COOTBEeTCTBYHOLEee YACIo nonen.
Paamepbl Tpex Opr)KHOCTeIZ B MUJTTTUMETpPaXxX OOJDKHbI ObITb cnegyrowmMmun;

AnameTtp AnunHa okpyXHoCTU
79,58 250,0
53,05 166,7
25,53 83,3

CymmapHas anvHa  500,0

7.2.1 MeToa NUHEWHbIX NepeceyYyeHnn

7.2.1.1 Ha pucyHke 2 nokasaHa ceTka MUHWIA, KoTopas MoxeT BbiTb UCNoNb3oBaHa AN U3MepeHUs
pasmepa 3epHa MeToAoM nepeceveHuin. O6LWas annHa Tpex KOHLEHTPUYECKUX OKpYXXKHOCTen paBHa 500 mm.
Mcnonb3oBaHWe OKPYXHOCTEN No3BONseT yCpeaHUTb 3MeHeHUs hopMbl PABHOOCHBIX 3€PeH U UCKMIOUYUTL
npo6nemy NNHUIA, OKaHYMBAIOLLMXCS BHYTPW 3epeH. Ha pucyHke 2 nokasaHbl Takke YeTbipe NpAMble NUHUA:
OBe NTMHNN OPUEHTMPOBaHbI AMaroHarnbHO, 0gHa — BEpPTUKAITbHO U 0HA — FOpU3OHTanbHO. [NMHa Kaxaon
AunaroHanbHOM MMHWUM pasHa 150 MM, a ropusoHTanbHas U BepTUKanbHas MMHUM umetoT annHy 100 MM kaxxaas.

MpAMble MMHWK TaKkke YCpeaHAT nsMeHeHUs hopMbl paBHOOCHLIX 3epeH. C Apyroi CTOpoHbl, ecnu
CTerneHb BbITSPKKM 3epeH npedcTaBfsieT MHTepec, TO MOACHET 3epeH MOXHO NPOBOANTb, UCNOSb3YS TOMBbKO
BEPTUKANbHYIO 1 FOPU3OHTaNbHYIO MUHUN (OTAENBHO), pacnonarasa ux Takum obpasom, 4Tobbl Ha NPOAONbHO
OPVEHTUPOBAHHOW NONNPOBAHHOM NOCKOCTY rOpU3oHTansHasa NnuHua 6bina napannesnsHa ocu gecdopmauun
(a BepTuKanbHaa cCOOTBETCTBEHHO NeprneHanKynsipHa k ocu gedpopmauun) [cMm. 7.2.3, nepeuncneHue c)).

YBenuyeHue cnegyet nogbupatb TakuMm obpas3om, 4Tobbl B KaXaom none 3peHust 6bi1o He meHee 50
nepeceveHuii 3epeH. CriegyeT OLUEHNTb HE MeHee NATU CNy4anHo BbIGpaHHBIX NOMEN NPY CYMMapHOM Y1chne
nepeceveHuii He MeHee 250.

Mpu nogcyeTe nepeceyeHnin 3epeH 1 rpaHunL, 3epeH B 0aHoMa3HbIX 3ePEHHbIX CTPYKTYpax ¢ UCMOMb30-
BaHWeM MNpsiMbIX N3MepUTEbHBIX IMHWA cobntodatoT cnegyowme npasuna:

7.2.1.2 Korga noacuntbiBaoT YMCHO NnepecedeHuin sepeH N:

- ecnv usMepuTenbHas NMHUS NpPoxoauT Yepes 3epHo, N paBHo 1;

- ecnv usMepuTenbHas NMMHUS okaH4YMBaeTcs BHYTpK 3epHa, N pasHo 0,5;

- ecnv usMepuTenbHas NMHUA kKacaeTcs rpaHnLbl 3epHa, N pasHo 0,5.

7.2.1.3 Korga noacunTbiBatOT YMCHO NepeceveHunin rpaHul, 3epeH P:

- eCcnv usMepuTenbHasa NMMHNA NPOXoAUT Yepes rpaHuly, PpasHo 1;

- eCnv u3MepuTenbHas NMHUS KacaeTcs rpaHnLbl 3epHa, P paBHo 1;

- ecnv uaMepuTenbHast MIMHUS NPOXOANT Yepes TOUKY CThIka Tpex 3epeH, P paBHo 1,5.

MpumedaHune—Merog «CHangep-Tpadpda», onucaHHbIi B npunoxenun C, npegcraenser cobon mertop
TIMHENHbIX NepeceYeHunii A4nsA MHCTPYMEHTanbHOW cTanu (GbICTPOpeXyLMX cTanewn).

7.2.2 MeTop nepeceyeHUsi OTpe3KaMu OKPYKHOCTU

PekomMeHayeTCs MCMONb30BaTh OKPYKHOCTU, NOKasaHHbIe Ha PUCYHKe 2.

MamepuTenbHas NMMHMUSA COCTOUT U3 TPEX KOHLLEHTPUYECKMX OKPY)XKHOCTE N, NoKasaHHbIX Ha PUCYHKe 2, nnn
13 04HOWN OKPYXXHOCTWU. CyMMapHasi ANnHa TPeX OKPYXXHOCTE peKoMeHAYeMON N3MepUTENbHON CeTKK, Noka-
3aHHOI Ha puUCyHKe 2, cocTaensieT 500 MM. YBenuyeHne Unu auaMeTp oKpPYKHOCTU crieflyeT BblGupaTs Takum
06pasom, 4Tobbl NPU HANOXEeHUN N3MEePUTENbHON CETKN Ha UccregyemMoe nofe Y1Co nepeceveHnin sepeH
cocTtasnsno o1 40 o 50.

B cny4vae ogHOM OKPYXHOCTU UCTIOMNb3YHOT OKPY>KHOCTb Haubonbluero gnameTpa anuHon 250 Mm. B atom
cnyyae cnegyeT UCMONb30BaTh yBeNnyeHne, obecneynsaroLlee noacyeT He MeHee 25 nepecedyeHni sepeH

Mpw UCNIONb30BaHMM MeToAa NepecedeHnin oTpeskamm OKpYXHOCTU NonydatoTes HeMHoro 6onee Bbico-
KMe 3Ha4YeHus AnNnHbI OTPE3KOB, NepeceKaroWwmx 3epHa, 1, criegoBaTeribHO, HEMHOro 6onee HU3Koe YUCNo
nepeceveHui rpaHunL 3epeH. YTobbl KOMNEHCMPoBaThL 3TU HETOYHOCTU NEpPeceYeHmnst rpaHuL, NPoncxoaslume
B MecTax CTblka Tpex 3epeH, BMecTo 1,5 nepeceyeHuns crnedyeT yunTbIBaTb UX Kak ABa nepeceveHns, kak 3To
MPUHATO NPU UCTIONBb3OBAHUN MeToaa NepecedeHniA MMHENHBIMN OTPe3KaMu.

7.2.3 OueHka pe3ynbTaToB

MoacunTbIBAOT YMACTIO NepeceyeHuin 3epeH N unurpaHul sepeH P Ha paae cnyyaiiHo BbIGpaHHbIX Monei.

OnpegensioT cpedHee 3Ha4yeHue Yncna nepecedeHnin sepeH N nm nepeceveHnii rpaHuL, sepeH P.

Ecnu L peiicTBUTENbHAA ANMHA M3MepUTenbHOW nuHn, ToN, =N/L;nP, =P/L .

B cnyyae HepaBHOOCHBIX 3ePeHHbIX CTPYKTYP MoXeT 6biTb NpoBedeH MnoAacyeT unMcna nepeceyveHnin
3epeH N unu rpaHuy 3epeH P, ncnonb3ays NpsiMble NIMHUN, OPUEHTUPOBAHHBbIE NapanfienbHo TPeM rMaBHbIM
HanpaBneHWsaM. OTU TP HanpaeneHUst MoryT BbITb HanaeHbl Ha No6bIX ABYX U TpeX riaBHbIX NIOCKOCTAX
o6pasua (NpoaonbHoOM, TonepeYHon U NepneHanKynsipHon k TonwmuHe obpasua).
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CpenHee uncno nepeceyeHuin 3epeH Ha munnumeTp N, nnn cpeaHee 4nUCro NepeceyeHni rpaHunL, Ha
MUNNUMETP P; onpeaensiioT Kak KOpeHb KyOMYecKUi 13 MPOM3BEAEeHUs pesynbTaToB W3MEPEHUn B Tpex
yKa3aHHbIX HarpaBneHusX

N =(N,xN <N )BuP =P xP =P )5,
rae YepTOYKN HaZ BeNMYMHaMM YKa3bIBaloT, HTO OHU SIBMAIOTCS CPEAHMMM 3HAYEHUSIMU PSAA U3MEPEHUN, a X, ¥
1 Z yKa3blBaloT rMaBHble HanpaeneHus (MPoAoNbHOe, NonepeyYHoe 1 napannenbHoe TOMNLWUHE).

a) 3epHa, COOTBETCTBYIOLLME Pa3nNuYHbIM HOMEPaM 3epHa

B HekoTOpbLIX criyYasix Mccrneyemblii obpaseL MOXeT cofepkaTb 3epHa, OTHOCSLUMECS KABYM unu 6onee
HOMepaM 3epHa. JTO MOXeT BblTb O6HAPYXEHO NO NPUCYTCTBUIO HECKOMBLKUX 3€PEeH, 3HaUYMTENbLHO OTNNYal-
LLMXCS NO paaMepam OT ocTankHbIx 3epeH (cMm. MCO 14250).

b) 3epHa c aBOViHMKaMK

Ecnun He oroBopeHo MHOE, TO 9TW 3epHa MOACHUTLIBAIOT KaKk O4HO 3epHO, T. €. ABOMNHUKOBbIE rpaHuULibI
He Y4MTBIBaIOT (PUCYHOK 3).

wmpmessw [ paHULIbI 3€PEH

PucyHok 3 — OueHka uucna 3epeH (3epHa ¢ ABONHMKaMK)

¢) HepaBHoocHble 3epHa

DopMy 3epHa MOXHO OLIEHUTb MO BENUYUHE OTHOLLEHUS! CPEHEN [INUHBI €70 NIMHEHOTO NepeceyeHus B
HarnpasreHuy aegopmaLmm K cpeaHer 4NMHE NTMHEeNHOTo nepeceyeHus NepneHauKyIsIpHOro K HanpasneHuIo
AedopMaLmm, UCrosb3ays NPOAoIIbHO OPUEHTUPOBaHHbIA o6paseL. 3To OTHOLWEHMe Ha3bIBaOT koadhduLU-
€HTOM BbITSDKKM 3epeH UInn Koah(MLIMEHTOM aHU3OTPOTUN.

d) CoBpeMeHHble MeTOLbLI U3SMepEHUs pasMepa 3epHa

Ons onpepeneHvs pasmepa 3epHa B COOTBETCTBYIOLIMX MaTepuanax MoryT ObiTb WMCMOMNb30BaHbI
yNbTPasByKOBbI€ METOAbI, aBTOMaTUYECKUIA aHanu3 U30OPaKEHWUIA U T. A. NPU YCNOBUM, YTO TOHHOCTb 3TUX
meTozoB 6bina npeasapuTenbHO NOATBEPKAEHA pe3ynbTaTaMu TLIaTENbHbIX KOPPENALMOHHBIX UCTIbITAHWA.

8 lMpoTtokon ucnbiTaHUi

MpoTokon ncnbiTaHUI SOMKEH CoOAepXKaTb:

a) MapKy uccrnefoBaHHOM cTanu;

b) TLN onpeneneHHoOro 3epHa;

C) UCMNONb30BaHHbIN METOZ, YCIIOBUS UCMbITAHUIA, METOA OLIEHKM (T. €. py4HO METOA MM aBTomMaTnyec-
KWin aHanuma);

d) HOMep 3epHa MIK 3HaYeHNe cpeaHero aAaMeTpa 3epHa.
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MpwunoxeHne A
(cnpaBo4Hoe)

O630p MeTOAOB BbIABNEHUA rpaHuL 3epeH deppuTa, aycTeHUTa
M UCXOAHOro aycTeHuTa B cTanfAx

MeTon

O6nactb NPUMEHEHURA

MeTog TpaeneHus HacblLWeHHbIM BOAHbLIM PacTBOPOM
NMUKPUHOBOW KMCNoThI (6.3.2)

Crtanm co CTpyKTypOn MapTeHcuTa, oTNyLLEeHHOro Mmap-
TeHcuTa unn GenHnTa, cogepxawme > 0,005 % docdopa

MeTog koHTponupyemMoro okucnenust (6.3.3)

yrﬂepO,D,VlCTble N HU3KOnermpoBaHHble cTanun

Metog HayrnepoxmeaHus npu 925 °C (6.3.4)

MeTtog nMuTaumm Hayrnepoxveanus (6.3.4)

LlemeHTyemble cTanm

MeTog o4epumBaHusi rpaHnL, 3epeH JO3BTEKTOMAHBIM
theppuTom (6.3.5)

KpynHo3epHWCTbIE yrnepoaucTele cTanu ¢ CoaepKa-
Huem yrnepoga mexay 0,26 % n 0,6 %, a Takke HUu3Kone-
rmpoBaHHble ctanu tuna Mn-Mo, 1 % Cr, 1 % Cr-Mo u
1,5 % Cr-Ni

MeTopg 3akanku Ha GeVHUT UNKU rPaaueHTHON 3aKarku
(6.3.6)

KpynHosepHucTole yrnepogucTbie ctany ¢ npubnuam-
TENbHO SBTEKTOMAHBLIM COAdepXaHWeMm yrnepoga, T. €.
0,7%C—08%C

Metog ceHenbunmaauum rpaHul, 3epeH (6.3.7)

HecTabunuanpoBaHHble ayCTeHWTHbIE Unn aByxdas-
Hble KOPPO3MOHHO-CTOMKWE CTanu ¢ CoaepKaHneMm yrne-
poga > 0,025 %®

MeTog 3akanku u otnycka (6.3.8)

Yrnepogucrtele ctanu

HenocpedcTBeHHOE TpaBneHvWe C WCMONb30BaHUEM
COOTBETCTBYIOLLENO peakTmea (6.2)

Bce ogHodasHble cTanm

3 B ayCTEHUTHbIX MapraHLEeBbIX CTarsiX MPOUCXOANT BbiAeNeHne Menknx Kapbraos no rpaHMLam 3epeH Bo Bpems

cTapenusi Npu Temneparypax mexay 550 °C n 600 °C.
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MpunoxeHue B
(o6sa3aTrenbHoe)

OnpepeneHne pa3Mmepa 3epHa. 3TaJIOHHbIe wkanb”

LLikana 1A. 3epHa 6e3 ABOIHMKOB (paBHOMepHoe TpasneHue) 100%

00

PucyHok B.1 — lllkana 1A. 3epHa 6e3 BOMHUKOB (paBHOMEpPHOE TpaBneHue) npu ysenuyenun 100

D 911 wkans! BocnpousBeaeHs us ACTM E 112.
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MpunoxeHue C
(obasaTtenbHoe)

MeTon OUeHKM

C.1 MpuvHUMN NNAaHUMETPUUYECKOro MeToAa

TpaavLUMOHHO U3MEpUTENbHYIO OKPY)XHOCTb AUaMETpoM 79,8 MM YyepTUnu unu HaknaabiBanu Ha MukpodoTorpa-
chuio unn nzobpaxeHue, CNpoeLMpoBaHHOE Ha 3KpaH N3 MAaTOBOTO CTeKNa. YBenuyeHue Bbibupanm takum o6pasom, 4toobi
nnowans Kpyra cogepxana He meHee 50 3epeH. JTa pekoMeHAaLusa mena LenbIio CBeCTU K MUHUMYMY OLUMBKY noacyeTa,
CBSI3aHHYIO C KPYTTIOA OLIEHUBaeMOiA NNowwaabIo.

il . ...l"!‘ =
! |"9| S ===
) 2 % 1)
20= L 5 4
/] \I!
— 21 0 4 S5 16 ul:
18
il 22 i 3 4 2
| 9 7
2 é
28 R
Y]
26 10
2N 24\ 23
= 25
== IR 22 '
.E—4-
N == U3}
=4
D=179,8 mm
Ag = 5000 mm? '

PucyHok C.1 — OueHka uyucrna 3epeH Ha nioLaam, orpaHuMEeHHON OKPYXXHOCTBIO

MpoBsoaAT ABa noacHeTa: Ny — YUCAO 3ePEH, MOMHOCTLIO HAXOASMXCS BHYTPU OKPYXKHOCTH, U Ny, — YNCIIO 3€PEH,
nepeceyeHHbIX OKPY)XHOCTbIO.
MonHoe YUCNO 3KBUBANEHTHLIX 3ePEH COCTaBMNSAET

nog=n, + 2. (1)

Yucno sepeH Ha 1 MM2 noBepXHOCTY 06pa3sLa m onpeaensior us hopMyrbl
m =2n,, (C.2)
unu B cnyJae nio6oro ysenuuenus g
m = (g3/5000)n_, (C.3)
rae 5000 — nnowwazk Kpyra, OrpaHMYEHHOTO U3MEPUTENBLHOMN OKPYXHOCTBIO, MM2 .
Takoi noAxoA NpeanonaraeT, YTo B CPeAHEM MOMOBUHA 3ePeH, NepeceyeHHbIX U3MepUTENbHON OKPY)XXHOCTbIO,

HaXOAMUTCA BHYTPMW OKPY)XHOCTH, a IPYTas NofIoBUHA — CHaPYXMU OKPYXKHOCTU. DTO AoNyLEeHWe CNpaBeasIMBO ANsA NPSIMOiA
NUHUK, NPOXOZASALLIEN YEpe3 3ePEHHYI0 CTPYKTYPY, HO He NS KpMBOM NHUK. OLumGka, 06ycnoBneHHaA 3TUM JOMYLIEHUEM,
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BO3pAcTaeT C YMEHbLUEHWEM YUC/A 3E€PEH, HAXOASALMXCA BHYTPU U3MEPUTENLHOW OKPYXXHOCTU. ECiM BHYTpU M3Mepu-
TeNbHOW OKPY)XXHOCTU HaxoamTcs He MeHee 50 3epeH, To owmnbka cocTaBnsaeT npumepHo 2 %.

MPOCTbIM CMOCO60M MCK/THOUEHUS 3TOW OLUMGKK, HE3ABUCUMO OT UYMC/IA 3ePEH BHYTPU M3MEPUTENbHON OKPYXHOCTH,
ABNsieTCA UCNOb30BaHKe KBaapaTa uim NpsimoyrosibHuka. O/IHaKo B 3TOM Ciydae MeToAMKy noacyeTta ciefyet HEMHOIo
M3MEHNTb. Bo-NepBbIX, NPeAnoiaralT, YTo 3epHa, nepecekaolime KaxXablii U3 YETLIPEX YII0B, HAXOAATCS B CPEAHEM Ha
OfiHY YETBEPTb BHYTPM (DUTYpbI U HA TPK YETBEPTM BHE ee. Taknm 06pa3oMm, YeTbIpe YI/10BbIX 3ePHA BMECTE YUUThIBAIOT Kak
0}HO 3ePHO BHYTPU U3MEPUTENIbHOI (OUrypbl.

MponycTMB YeTbIpe YrNOBbLIX 3epHa, MPOBOAAT MOACYET UMC/a 3ePEH, MOHOCTLI) HAXOASLMXCS BHYTPU MPSIMO-
Yro/IbHUKA NV 1 Yicna 3epeH, NepeceueHHbIX YeTbipbMsl CTOPOHAMK NPSIMOYTo/ibHUKa N2 (prcyHok C.1). Boipaxerue C.1
B 3TOM C/lyuyae NpuUMeT Bug;

ni0o= (M1 +0'5M02+1)- (C9H

KonmyecTtBo 3epeH Ha 1 MM2 NOBEPXHOCTU 06pasLa T COCTaB/IAeT:
T = (gMBn1m, (C-5)
roe/lp — Habnwgaemas naowaab ourypbl, UICNOJIb30BAHHON AN NOACYETa Yncna 3epeH, MM2.
CpefHiol0 niowaab 3epHa, MM2, onpeaenstoT no goopmyse
1 (C.6)

O6U.I.6I'IpVIHFITbIM MEeToAOM BblYUC/IEHUA CpedHero anameTpa 3epHa Obl/10 UCNO/b30BaHNE npnBeageHHOro Hmxe
BblpaxeHunsa. OfHaKo 1MCNosib30BaHMe Takoro Noaxoaa He pekoMeHAyeTCs, NMOCKO/IbKY OH npeAnosiaraeT, YTo 3epHa ABNA-
I0TCA KBagpaTHbIMM B nonepe4yHoM cevyeHun, 4YTo He COOTBETCTBYET ,D,eVICTBVITerIbHOCTI/I.

d = a_]/z (C7)

Kaxgomy 3HaueHuio G COOTBETCTBYEeT HOMUHasIbHOE 3HaueHne T. B Tabnuue C.1 npuBefeHbl NpefenbHbie 3Have-
HUA T, BblUMCNEHHbIE U3 chopMyTibl (C.2) nam (C.3), AN 3HaueHuit G, COOTBETCTBYIOLLMX LiefbIM YMC/Iam.

C.2 Metopg CHaligep-Tpadda

C.2.1 O6nacTb NPUMeEHEeHUs
3T0T MeToA NPUMEHSAIOT ANA OnpefesieHns pasmepa 3epHa VCXOAHOro ayCTEeHUTa B 3aKasIEHHbIX W OTMYLLEHHbIX
6bICTPOPEXYLUX CTaNSAX, C UCNOMb30BAHWEM MeTo[a nepeceyeHnii 3epeH NPAMbIMU IMHUAMMU.
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C.2.2 NoaroToBka obpasuos
O6pazel, koTopbIi 06bIYHO OTOMpPaIOT OT U3AEnWsA NOcne ero 3akanku U OTnycka, He NoaBepraeTcsi Kakon-nmGo

OOMONHUTENBHON TepMudeckor o6paboTke.

Mocne nonvpoeanns o6pasel crnegyet NnpoTpaeutb B 10 %-HOM pacTBope a3oTHON KUCIOThI B 3TUIIOBOM CNMpTe.
TpaBneHne AOMKHO BbiTb 4OCTATOHMHO NPOAOIKUTENBHBIM AN YETKOrO BbISIBNEHUS rpaHuL, 3epeH UCXO4HOro aycTeHuTa.
MoryT noTpe6oBaTbCA HECKONBKO NOCneAoBaTenbHbIX LUKMOB NONMpoBaHne/TpasneHune. MNoBepxHocTb obpasua cTaHo-
BUTCS Gonee unm MeHee okpalleHHOW B 3aBUCUMOCTU OT TUMNa TepMuyeckoi obpaboTku, KoTopol nogeepranocbnsgenve.

C.2.3 UsmepeHue

Mpw yBenuuenunn 1000* goMKHO ObITE NOACHUTAHO YUCIIO 3EPEH, NepeceyHeHHbIX N3MepUTENBHOW NTMHWEN ANMHON
125 mm. CriegyeT BbINOMHUTL NATb NOACHETOB NPU PasnvyHON OpUeHTaLNN U3MepUTENbHOWM NMMHWUM Ha CRyYaiiHo BblBpaH-

HbIX NONsX.

C.2.4 PesynbTaTt
Ecnu B TEXHWYECKUX YCNOBUSIX HET UHBIX YKa3aHWM, TO pa3Mep 3epHa XapakrepusyeTcsi cpegHeapudMeTU4eckum

3Ha4YeHneM 4ncna 3epeH, nepeceveHHbIX NpU NATU nogcyeTtax. M3 aToro aHaueHusi MOXeT GbITb onpegeneHa cpegHan
BENUYNHa NepeceveHns 3epHa.

Tabnwuuya C.1— OnpeaeneHne Homepa 3epHa B 3aBUCUMOCTHU OT PasfuyHbIX NapameTpoB

Yucno 3epeH Ha 1 mmM2 M Cpe i Cpenrss CpepnHsisa CpepHee ‘-II/ICJ:IO
Howmep MameTp nnowans AnuHa nepeceveHui
sepHa G HOMUHASBHOR MpenensHoe 3Ha4veHue aepHa d, aepHa A, nepeceveHus | 3epeH Ha 1 MM
aHaueHMe . JPE) 3epHa /, N3MepuUTeNbHOM
oT (uckrn.) 0o (BKIHOM.) MM NUHUK
-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 12,5
5 256 192 384 0,0825 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 354
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
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
NMpumedyaHune—B HacToAwel Tabnuue NpUBegEHbl 3HAYEHUA PA3NUYHBLIX NapaMeTpoB A5l PABHOOCHbLIX
3epeH.
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C.3 AnbTepHaTMBHasA cucTema onpenerneHns padmepa sepHa

C.3.1 O6wan xapakrepmcTuka

Momnmo cuctembl onpeaeneHnst paamepa 3epHa, oNnMcaHHOW B HACTOSILLIEM CTaHAAPTE, CYLLEeCTBYET Apyras cucTe-
Ma, ncnonssyemas B CLLA.

B aTor cucteme (ACTM E 112) pasmep 3epHa onpeaensaioT uHAeKcom G, Ha3biBaemblM Homepom 3epHa ACTM, kak
nokazaHoe C.3.2n C.3.3

C.3.2 MeToa cpeaHen ANVHbLI IMHEWHOIO NepecevYeHus 3epHa

Homep 3epHa G (ACTM) = 0 cooTBeTCTBYET CpefHen ANVHe NMHENHOTO NepeceyveHns seprHa 32,0 MM, U3sMepeHHoON
npv ysenudennmn 100%

BuipaxeHus ans onpeaeneHnsi 4pyrmx HOMEPOB 3epHa B 3aBUCMMOCTHU OT:

- cpeaHen 4nuHbl NMHENHOTO NepeceyeHnst 3epHa

G (ACTM) =-3,2877 — 6,6439 Ig 1; (C.8)
- CpeaHero Yucna nepeceYeHun 3epeH Ha egUHNLY ANUHbI (MM)
G (ACTM) =-3,2877 + 6,6439IgN B (C.9)

C.3.3 MetoanoacueTa
Mo onpeaenenuio Homep 3epHa G (ACTM) = 1 n cooTBeTcTBYET 15,5 3epHam Ha eauHULE NMNowaam (Mm2),
3aBNCMMOCTb APYMMX HOMEPOR OT YMCIa 3ePeH Ha eanHULe Nnowaav (KBagpaTHOM MUNTNIMMETPe) UMeeT BUg,

G(ACTM) =-2,9542 + 3,3219Ig m . (C.10)
C.3.4 YncneHHble COOTHOLWEHUA MEXAY Pa3NMYHbLIMM NOKA3aTeNnsAMM pasmMepa 3epHa B crny4yae perynsip-

HbIX CTPYKTYp

Homep 3epHa ACTM cooTBETCTBYET HECKONBLKO HoMnbLueMy pa3mepy 3epHa, YeM TaKoW XXe HOMEp 3epHa, onpeaenex-
HbIF MO HacToAWEMY CTaHAaPTY, O4HaKO 3Ta pa3HWULa He NpeBbILLaeT 0AHON ABaALATON OT eAWHULLI HOMepa. 3Ta pasHuua
npeHebpexnmo mana, NOCKONbKY TOYHOCTE OLIEHKM pa3Mepa 3epHa 06bIMHO He MOXET NpeBbIWaTh NONOBUHLI €ANHNLbI
Aaxe npy HanBonee 6naronpUATHBIX YCNOBKSIX.

BreipaxeHus (2a) u (2b), npuBegeHHble B 7.1 HAcTosILWEro cTaHAapTa, MoryT 6blTe NpeAcTaBnNeHb! B BUAE

G=-3+3,32191g m. (C.11)
CpaBHeHue 3TOoro BolpaxeHusi ¢ BoipaxkeHuem (C.10) nokasbiBaer, 4To
G (ACTM) — G = 0,0458.
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Mpunoxenve A
(cnpaBoyHoe)

CBefileHMA 0 COOTBETCTBUU CCbUTOYHbIX CTaHAAPTOB
HalUMoHanbHbIM cTaHaapTaMm Poccuitckon ®Pegepauum
(v AeNCTBYIOLMM B 3TOM Ka4YecTBe MEXrocyAapcTBEHHLIM CTaHAapTaMm)

Ta6nwuuya OA1

O603Ha4YeHUe CCbUOYHOIo CreneHb 0O603Ha4YeHME 1 HAUMEHOBAHUE COOTBETCTBYIOLLErO HALMOHANBLHOMO
cTaHpgapTa COOTBETCTBUSA craHpapTa
MNCO 3785:2006 — *
MCO 14250:2000 IDT FOCT P NCO 14250—2013 «Cranb. Metannorpaduryeckas oueHka
AYNNEKCHOro pasmepa 3epHa u ero pacnpeaeneHusi»
ACTM E 112—13 — *

* COOTBETCTBYIOLLMI HALMOHANbHLINM CTaHAapT OTcyTcTBYET. [0 €ro yTBepKAeHUsl PEKOMEHYeTCsl UCMNONb3oBaTh
MepeBos Ha PYCCKMii A3bIK 4aHHOro MexayHapoaHoro ctaHgapra. Mepeeog gaHHoro craHgaprta Haxogutes B depe-
panbHOM MHPOPMALNOHHOM (HOHAE TEXHUYECKMX PErfaMeHTOB U CTaHAAPTOB.

MpuMedaHue—B HacTosIWeN Tabnuue NCNONL30BaHO creaylowee YCNoBHOe 0603Ha4YeHne cTeneHn cooT-
BETCTBUA CTaHOAPTOB!:
- IDT — naeHTnYHbIe CTaHOapThI.

YK 669.14:620.2:006.354 OKC 77.040.99 OKCTY 0709

KntoueBkle croBa: cTanu, metannorpaduiecknin MeToq, onpeaeneHune pasMmepa sepHa

Pepakrop J1./. Haxumosa
TexHuqeckuii pegaktop B.H. Mpycakosa
Koppekrop /.A. Koposnesa
KomnetloTepHas Bepcetka Y.A. Hanelikurod

CpaHo B HaBop 26.01.2016.  TMoanucaHo B nevatk 17.03.2016.  dopmar 60 x 84 %.  apHutypa Apuan.
Yen. new. n. 4,19, Yu.-uap. n. 3,60. Tupax 36 oks. 3ak. 767.

WapaHo n otnevartaro 8o ®IYMN « CTAHOAPTUH®OPM», 123995 Mocksa, MpaHarTHbIi nep., 4.
www.gostinfo.ru info@gostinfo.ru


https://meganorm.ru/mega_doc/fire/postanovlenie/39/postanovlenie_pyatnadtsatogo_arbitrazhnogo_apellyatsionnogo_949.html
https://meganorm.ru/mega_doc/fire/zakonoproekt/0/proekt_federalnogo_zakona_N_120799-6_o_vnesenii_izmeneniy_v_923.html
https://meganorm.ru/Index2/1/4293787/4293787041.htm

