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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

CTAJlb
MeTannorpadguyeckoe onpejesneHue Habnoh4aemMoro pasmepa sepHa

Steels. Micrographic determination of the apparent gram size

[Nata BBegeHns — 2016—08—01

1 O6nacTb NpMMeHeHUs

HacToswuil cTaHgapT yctaHasnueaeT MeTaiorpadMueckuii MeTos onpegesneHuss HaboaaeMoro
pasmepa heppuUTHOTO UM ayCTEHUTHOTO 3epHA B CTaNAX. B HEM ONMCaHbl METO/b! BbISBIEHUS TPAHWL, 3€PEH 1
OLEHKM cpeaHero pasmepa 3epHa B o6pasliax ¢ yHUMoAasibHbIM pacnpefefieHneM pa3MepoB 3epeH. XoTs
3epHa MMEetT TPeXMEpPHYI0 (DOPMY, MIOCKOCTb MUKPOLLIMMA MOXET NepecekaTb 3epHO B 10601 ToUKe OT yrna
3epHa 40 MakCMMaslbHOro AuameTpa 3epHa, co3aaBasi TakuM 06pasoM WMPOKUI Anana3oH pasMepoB 3epHa,
Hab6/1l04aeMbix HA ABYXMEPHOI NI0CKOCTY faxe B 06pasLie C naeasbHO COBNaanLL M pasMmepamm 3epeH.

2 HopmaTtuBHbIe CCbIIKK

B HacTosLWwem cTaHAgapTe MCNO/b30BaHbl HOPMATUBHbIE CChISIKU Ha CneayloLine cTaHfapThl:

NCO 3785 Ctanb. O603HaueHns oceii ucnoityemoro obpasua (ISO 3785, Steel — Designation of test
piece axes)11

MCO 14250 Ctanb. MeTannorpaguyeckas oLeHKa AynjekCHOro pasmepa 3epHa 1 ero pacnpegeneHus
(1S 014250, Steel — Metallographic characterization of duplex grain size and distributions)

ACTM E112 CraHgapTHble MeTOoAbl MWCNbITaHWi ANA OnpefeneHvus cpefHero pasMepa 3epHa
(ASTM E112. Standard Test Methods for Determining Average Grain Size)

3 TepMuHbl 1 onpeaeneHns

B HacTosWwem cTaHgapTe NPUMEHEHbI cnefytolie TePMUHbI C COOTBETCTBYIOLMMU OnpeeieHnsaMu:

3.1 3epHo (grain): 3amkHyTas nNonuroHanbHas durypa c 601ee UM MeHee KpUBOIMHERHbIMU CTOPO-
Hamu, koTopas MOXeT ObiTb BbisiB/IEHA Ha MNI0CKOM ceyeHun obpasua, NoAroToBAeHHOM AN MeTannorpa-
omyeckoro nccnegoBaHus.

3epHo nogpasfensoT Ha ABa Tvna:

3.1.1 aycTeHuTHoe 3epHO (austenitic grain): Kpuctann c rpaHeLeHTpPMPOBaHHOW Kybuyeckoi Kpuc-
TaNINYecKoi CTPYKTYPOIA, KOTOPbIV MOXET COAEPXATb U He coepXaTb ABONHMKOB OTXMra.

3.1.2 depputHoe 3epHo (ferritic grain): Kpuctann c 06beMHOLEHTPUPOBAaHHOW Kybruyeckoli kpuctai-
JINYECKOW CTPYKTYPOI, KOTOPbIA HUKOTAa He COLepPXNT ABOMHUKOB OTXMra2.

3.2 Howmep 3epHa (index): MonoxuTensHoe, HyNeBOe WK OTpULLaTENIbHOE 3HaYeHne Homepa 3epHa G,
KOTOpOe onpeAensaeTcs U3 cpefHero Yucna 3epeH T, NoACHUTaHHbIX Ha 1 MM2naowaan Mmukpownnda.

MpumeyvyaHnune —MoonpegeneHnio 6*1, ecnu T - 16, ocTanbHble HOMepa 3epeH onpeaensaT no hopmyne
m=28y2°.

1> fleiictByeT MICO 3785:2006 «MaTepuanbl MeTannuyeckne. O603HayeHne ocei ucnbiTaTeNbHbIX 06pa3LoB
OTHOCMTE/IbHO TEKCTYpPbl N3aenunsa*.

21 Pa3mep 3epHa hepputa 06bIYHO OLLleHMBAETCA A9 HENlerMpoBaHHbIX CTaneii c cogepxaHvem yrnepoga 0,25 %
nnu MeHee. Ecnn B CTPYKType NpUCyTCTBYIOT OCTPOBKM NepanTta, pasmMep KOTOpbiX UAEHTUYEH pa3Mepy 3epeH deppuTa,
TO 3TV OCTPOBKM TaKXe y4YNTbIBAIOT Kak heppuUTHbIe 3epHa.

N3paHne opuynanbHoe
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3.3 nepeceueHne 3epHa N (intercept): Unucno 3epeH, nepeceyeHHbIX NPSMOA WM KPUBOMHEWHON
N3MepUTENbHON NNHNEN (CM. PUCYHOK 1).

MpumedyaHue — MpsAMble U3MEPUTE/bHBIE SIMHAM OBLIYHO OKAHUMBAKOTCSH BHYTPW 3epHa. Takme KOHeuHble
OTpE3KM NPAMbIX NMHUIA YUNTLIBAIOT Kak 1/2 nepeceyeHnsi. N o603HauaeT cpefjHee 3HaueHne psja_rnofLcHeToB Ynucna 3epeH,
NepeceyeHHbIX N3MEPUTESIbHONM NHMENR, 6eCNopPsA0HHO NMPUIOKEHHON B pasfinyHbix Mectax. N 4e/nTCs Ha UCTUHHYIO
ONVHY IMHUM L_ u3MepsieMyto_06bl4HO B MUNIMMETPAX, C Lenbio ONpeAesieHns Yncna nepeceyeHuil 3epeH Ha eguHuLy
OJIMHBI U3MepUTENIbHOI NMHUKM N ¢

3.4 nepeceueHue rpaHuLibl 3opHa P (intersection): Yncno Touek nepeceyeHuns rpaHunL, 3epeH npsaMoi
UM KPUBOSTMHENHON N3MepUTENBHON NNHWEN (CM. pUCYHOK 1).

MopacueT nepeceyexuii 3epeH N
ANA NpsAMOA NMHUKM Ha oAHOdasHoW
3EpPeHHOI  CTPYKType, rae CcTpesku
yKasblBaloT 6 nepeceyeHuit 3epeH, a
undpbl 1/2 — aBa NuHelHbIX 0Tpeska,
OKaHUMBAKLWMXCA  BHYTPU  3epeH
2 «12mIW)nW=7.

MogcyeT nepeceyeHnit rpaHnL,
PAns npsiMoi NNHWKW, NOMeELLEeHHON Ha
OfiHOhAa3HYI0 3epeHHYyl  CTPYKTYpY,
rae CTpPenku ykasbiBawT 7 nepeceve-
HUA TpaHnunP» 7.

PucyHok 1— lMNpumMepbl nogcyeta nepeceyeHuii rpaHny, Pu nepeceueHnii seped N
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NMpumeyvyaHune —P o6o3Ha4YaeT cpefHee 3HaYEHMe psiaa NoACUETOB rpaHuL, 3epeH, NepeceyeHHbIX U3Mepu-
TeNbHOW NIMHUel, 6ecnopsifOoUHHO NPUNOXKEHHON B Pa3inyHbIX MecTax. P 4eNnTcs Ha UCTUHHYI0 ANUHY NuHUKM LT. n3amepsie-
MYI0 06bIUHO B MUIMMETPAX C Lie/iblo ONpeAeneHuns Yncna 3epeH Ha eAuHuLy AuHbI nHun P L.

4 O603HavyeHunsa

Mcnonb3oBaHHble 0603HaYeHna npuBefeHsl B Tabnuue 1.

Tab6nuuya 1— O603HaYeHus

0O603HaueHne

,00

Onpepenenve

CpefHas nnowanb 3epHa B KBagpaTHbIX MU1anmeTpax

Ha6nogaemas nnowasb o6pasia B KBagpaTHbIX MUAMMETpax

CpefHuii fuameTp 3epHa B MUAAMMeTpax

[lnameTp OKpPYXXHOCTU Ha 3KpaHe U3 MaToBOro CTekna MUKpockona unm
Ha MuKpodpoTorpacuu, orpaHuumBatoleli nsobpaxeHne 3TanoOHHON
noBepxHOCTK obpasua

JInHeliHoe yBenuueHune (BblbpaHHOe B kayecTBe 3TasIOHHOr0) MUKPO-
CKOMMYecKoro n3obpaxeHns

Homep 3epHa

KoadhcpuumeHT nepexoda oT IMHEWHOTO yBENYEHNUA 4’ K IMHEHOMY
yBe/INYEeHNI0 100

CpefHas fnvHa nuHelHoro nepecedyeHuns, BblpaXaemas 06bIYHO B
MunanmeTpax

[felicTBuTenbHaa gnvHa VI3MepVITeJ'IbHOl7| IMHUKN, aeneHHasa Ha yBenu-
4yeHue. B MunnaumMmeTpax

Yuncno 3epeH Ha KBaApaTHOM MWAIMMeTpe NOoBepXHOCTU obpasua Ans
nuccnenoBaHHol naowaam

Homep 6nmxaiiliero aTanoHHOTO M306paXeHns CTaHAapTHOW LiKasbl,
Korga g He pasHo 100

MonHoe 3KBMBANIEHTHOE YUC/O 3epeH, NOACUUTAHHbIX Ha KM306paxe-
HUM gnameTpom D (Npu yBenuyeHun 4 )

Yncno 3epeH, NOMHOCTbI0 HAXOAALWMXCA BHYTPU OKPYXXHOCTU gnameT-
pom O

Uncno 3epeH, NepeceyeHHbIX OKPYXKHOCTbIO AnameTpom O

MonHoe 3KBMBaNEHTHOE YUC/IO 3epeH, NOACHUTAHHLIX Ha M306paxe-
HUM gnameTtpom D (npu ysenuuenun 100')

CpefHee 4uCo 3epeH, NepeceyveHHbIX U3MepPUTENbHOW NUHWeRn anu-
HOW L

CpefHee 4Mcno nepeceyeHunin 3epeH Ha eVHULY ANWHbI U3MepuTenb-
HOW NUHUKN

Yncno nepeceveHunii 3epeH Ha OAVH MWUANUMETP a NPOAO/bHOM Ha-
npasneHun4

Yncno nepeceyeHunii 3epeH Ha OAWUH MWNAUMETP B NOMNEpPeyHOM Ha-
npaeneHun4

3HaueHve

o]'m
79.8 Mm
(nnowaab = 500 MM*)

O6bI4HO 100°

K=i-
100

| =1Un™ = lip 1

T =2 n]@(yBennyexnne 1007)

T ~2K*n (yBenuuyeHwue g’

m»
n,ooan, +y
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OkoHyaHue Tabnuybl 1
O603HaueHvie Onpegnenexve 3HayeHve

N, Yncno nepeceyeHuii 3epeH Ha OAUH MUIIMMETP B HaNpaBneHun nep- -
NEHANKYNIAPHOM K TOMLMUHE *

D CpefHee 4ucno nepeceyveHnii rpaHuL, 3epeH N3MepuTeNbHOl NMHNEN, -
6ecnopsfoYHO NPUMTOXKEHHOW a Pa3/IMUHbIX MecTax

CpejHee 4Y1Co NepeceyeHnii rpaHiL, 3epeH Ha euHULY A/IMHbI U3Me- PL- P/L,
PUTENBHON NINHAK

* O603HauYeHUs1 HanpaB/ieHU COOTBETCTBYIOT cTaHAapTy VCO 3785.

5 CywHocTb MeToga

Pasvep 3epHa BbISIBAIAOT NyTeM MUKPOCKOMUYECKOro UCCef0BaHnsi NoMpoBaHHOro obpasya, nog-
rOTOB/IEHHOI0 COOTBETCTBYIOLMM METOL0M B 3aBMCUMOCTM OT TuNa cTanu 1 Tpebyemoii nHdopmaLmm.

NMpumevyaHue — Ecnu B 3aKkase WM CTaHAApTE Ha NPOAYKUMIO HE YKa3blBAETCS METO[ BbISIB/IEHUSI 3€pHa,
TO BbIGOP TAKOrO MeToAa NPefoCTaBNSETCs HA YCMOTPEeHNe N3roTOBUTENS.

Onpegensiemslii cpefiHNil pa3Mmep 3epHa XxapakTepusyeTcs:
a) N16o HOMEPOM 3epHa, MOJTyHYEHHbIM:

- 06bIUHO NYTEM CPABHEHWS C 3TA/IOHHBIMM LUKa/IAMU /151 U3MEPeHUs pasMepa 3epHa;

- UK NyTeM noAcyeTa ¢ LeNblo onpeAenieHus CpeHEero Yucna 3epeH Ha evHuLLe niowaau;
b) NGO cpefHNM 3HAYEHUEM [IVHbI NepeceyeHust 3epHa.

6 OT6op M NOArOTOBKA 06pasLoB

6.1 MecTo oT60pa

Ecnu B3akase nnv cTaHaapTe Ha MeTanIonpoayKLUuo He oroBapmMBaeTcs KomyecTBo 06pasLoB 1MecTa,
B KOTOPbIX OHY A0/DKHBI 6bITb 0TOGPAHbLI OT MeTaNIoNPOAYKLUM, TO 3TOT BONPOC NPeAOCTaBASETCS HA YCMOT-
peHve N3roToBUTeNs, XoTs 6b1/10 NOKa3aHo, YTO TOYHOCTbL ONpeseneHnst pasMepa 3epHa Bo3pacTaeT C yBenu-
YeHVeM KosinyecTBa OLeHEeHHbIX 06pa3loB. M03ToOMy pekoMeHAyeTCa oueHuBaTb ABa ob6pasua unu 6onee.
Mpu aTom cnepyet nMmeTb B BUAY, YTO 06pasLbl AO/KHbI ObITb NpefcTaBUTeNbHbIMU A1 OCHOBHOW YacTu
npoAykuuu (T. €. UCKNYaTb y4acTku CUIbHO AeddOPMUPOBAHHOIO MaTepuana, HaxodsuiMecs, Hanpumep,
Y KOHL,0B HEKOTOPbIX BUA0B NPOAYKLUN WU B TEX MECTax, rae ANs Bblpe3kn 06pasyoB 6blIM UCMONb30BaHbI
HOXHULbI NT.4.).

O6pasLbl AO/MKHbI ObITb OTNONMPOBAHbI B COOTBETCTBUU C 06bIYHO MPUMEHSIEMbBIMU METOAaAMMU.

Ecnu B cTaHfapTe Ha NPOAYKUMIO UK B COTaLleHN ¢ NoKynaTesieM He OroBOPEHO MHOE, TO NOJIMPO-
BaHHas NA0OCKOCTb obpasua fo/mkKHa ObiTb NMPOAO/LHON, T. €. napannenbHO rnaBHOW ocu fedopmauu
B ehopMUPOBaHHOI NPoAyKUMUN. I3MepeHns pasmepa 3epHa Ha nonepeyHoit NaockocT 6yayT NpUBOAUTL
K owmbKam, ecnu oopMa 3epeH He sIBASIETCA PaBHOOCHOIA.

6.2 BbisaBneHune rpaHuy heppmnTHOro 3epHa

®eppuTHbIE 3epHa criefyeT BbISIBNSATb TpaBfeHneM B 2—3 %-HOM pacTBOpe a30THOW KUCNOTbl B 3TU-
JI0BOM CMUPTE UNU APYTM NOAXOASLLAM PeaKTUBOM.

6.3 BblsiBieHMe rpaHuL, eicTBUTENIbHOTO N UCXOLHOTO 3epeH aycTeHnTa

6.3.1 O6uwasa nHopmauyns

B TOM cnyyae, ecnv cTanu MMeT 0fHOMa3HY0 WY ABYX(Da3HY ayCTEHUTHYIO CTPYKTYpY (3epHa “dep-
puTa B ayCTEHWTHOW MaTtpuue) Npu KOMHATHOW Temnepartype, 3epHO crefyeT BbIABNATL MyTeM TpaB/ieHus.
[na ogHodasHbIX ayCTEHUTHBIX KOPPO3NOHHO-CTONKMX CTaneli Hanbosee YacTo NCNOb3YEeMbIMU peakTBaMm
ONS XMMUYECKOro TPaB/IeHUA ABNSATCS pacTBOp LAPCKOW BOAKM B rauuepuHe, peaktns Kannuxra (No 2) u
peakTuB Map6nie. Hannyuywvm BapraHTOM 3/1€KTPOIUTUYECKOTO TPaBeHWs A5 0OAHO(Aa3HbIX M ABYXa3HbIX
KOPPO3MOHHO-CTOMKUX CTaseil sBnseTcst ucnonb3oBaHme 60 %-HOro BOAHOM0 pacTBoOpa a3oTHOM KUCNOTLI Npy
HanpsbkeHun 1,4 B B TedeHne 60— 120 c. M0ocKobKy Takoe TpaB/ieHWe BbISABSET FPaHuLbl 3epeH, HO He BblsB-
nAeT rpaHulbl ABONHMKOB, 0ObIYHO MCNONb3YHT 10 %-Hblii BOAHbI pacTBOp LiABENEBOW KUCMOTbl npu

4
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HanpshkeHun 6 B n BpemeHn TpasneHns Ao 60 c. 0gHaKo 3TOT peakTnB MeHee adhekTBeH Yyem 60 %-Hblii
pactsop HNO3.

Ons pgpyrux ctaneii cnefyeTt UCNonb30BaTb TOT WM UHOW W3 NEPeYUCIEHHBbIX HUMXE METO/0B B 3aBU-
CMMOCTW OT Tpebyemolii MHhopMaLmu:

- MeTof TPaB/fieHUs HaCblLLeHHbIM BOAHBIM PACTBOPOM NUKPUHOBOM KUCNOThI (CM. 6.3.2);

- MeTo[ KOHTPO/IMPYEMOro OKMCeHus (cM. 6.3.3);

- MeTog HayrnepoxusaHus npu 925 °C (cm. 6.3.4);

- MeToj ceHcnbunmsaunu rpaHumy 3epeH (cm. 6.3.7);

- Apyrve MeToApl, CneLmanbHO CornacoBaHHble MeXAy N3rotoBuTenemM 1 noTpebutenem npy 3akase.

NMpumeuyaHue — lepsbie TP MeTOAAa UCNONL3YIOT ANA BbIABMAEHUSA TPaHNL, UCXOAHOTO 3epHa aycTeHuTa, a
ocTanbHble MeToAbl — AN1A ayCTEHUTHLIX MapraHLeBsbIX cTaneli M ayCTEHUTHbIX KOPPO3NOHHO-CTOMKNX CTaneit (npuno-
XeHue A).

Mpy NpoBefeHUN CpaBHUTENbHbIX UCMbITAHWI AN Pa3nyHbIX MeTo40B HEOOGXOANMO WCNOMb30BaThb
0/MHaKOBbIE PEXUMbI TEPMUYECKO 06paboTKN. Pe3ynbTaTbl UCNbITAHUA MOTYT 3HAYUTE/IbHO OT/INYATLCS NPK
nepexoje oT OHOro MeToAa K ipyromy.

6.3.2 MeTof TpaB/ieHNs HaCbILWEeHHbIM BOAHLIM PACTBOPOM NMUKPUHOBOM KUCNOThI

6.3.2.1 O6nacTb NPUMEHEeHUs

3TOT MeTOo/, NO3BO/IAET BbIABUTb FPaHuULbl 3epPeH aycTeHuTa, 06pa3oBasLUMecs BO BPEMS TEPMUYECKON
06paboTkm obpasya. Ero ncnonb3yoT Ana 06pasyos, MMELWMX MaAPTEHCUTHYIO UM BERHUTHYIO CTPYKTYPY.
Takoe TpaBneHue okasblBaeTcs a(PEKTUBHBLIM, eC/1 cofepxaHue doctopa B CTav COCTaBNAET HE MeHee
0.005 %.

6.3.2.2 lMoparoToska o6pasLos

PeakTviB 06bI4HO NpMMeHaeTCa AN TepmoobpaboTaHHbIX CTanbHbIX 06pa3uos. Ecnun obpasel, nmeet
MapTEHCUTHYIO NN 6EMHUTHYI0 CTPYKTYPY, TO NOC/IeAyHoLed TEPMMUYECKON 06paboTKn 06bIYHO He TpebyeTcs.
B npoTuBHOM cnyyae Tepmuyeckas o6paboTka Heobxoanma.

Ecnu pexum Tepmuueckoin 06paboTkm obpasua He ykasaH B MeXAyHapoAHOM CTaHAapTe Ha NPoAyKLMIo
1 B HOPMATUBHOW [OKYMEHTaL N OTCYTCTBYIOT MHble Tpe6OBaHNSA, TO 4151 KOHCTPYKLMOHHbIX YI1epoaUCTbIX 1
HM3KONEernpoBaHHbIX cTasnel, nogBepraeMbix TepMmUyeckoli 06paboTke, cregyeT NCNOMb30BaTh creaytoLve
pPeXUMbI:

- 1,5unpu Temnepatype (850 + 10) °C — ans ctaneii c cogepxaHmem yrnepoga 6onee 0,35 %;

- 1.5 4 npu TemnepaTtype (880 * 10) °C — pns cTanei c cogepxaHvem yrnepoga MeHee Uiy paBHbIM
0,35 %.

Mocne ykazaHHbIX PeXUMOB Harpesa obpasel cinefyeT oxnaauTb B BOAE AN Macne.

6.3.2.3 lNonuposaHue n TpaBeHne

Mnockas NoBepXHOCTb 06pasLa Ao/mkHa 6bITb OTNONMpPOBaHAa 418 NPOBeAEeHNS MeTannorpaduyeckoro
nccnegoBaHusA. 3ateM oHa noABepraeTcs TpaB/1eHUI0 B TEYEHNE COOTBETCTBYIOLLEr0 BpEMEHU BHACbILLEHHOM
BOAHOM pacTBOpe NMUKPUHOBOW KUCNOTbI C f,06aBKOM He meHee 0.5 % ankuncynboHaTa uam Apyroro noaxoas-
LLlero NOBEPXHOCTHO-aKTUBHOTO BeLLecTBa.

MpumeyaHue — MpofOMKUTENLHOCTL TPABEHNS MOXET U3MEHATLCA OT HECKONbKUX MUHYT 10 GoNee 0fHOro
yaca. HarpeB peakTvBa fo 60 ‘C MOXeT ynyywuTb ero Tpassiliee AeACTBME W YMEHbLWUTb MPOAO/HKUTENbHOCTb
TpaBneHus.

[na nocTuxkeHns 4OCTaTOYHO KOHTPACTHOTO BbISIB/IEHNSA FpaHuL, 3epeH B ob6pasLe nHorga Heo6xoammo
npoBefeHNe HeCKONbKUX MocnefoBaTeflbHbIX onepauuii TpaBneHus v nonvposaHus obpasuya. B cnyvae
cTanu, NoABEPrHyTOl CKBO3HOW 3aKanke, nepes Bbipe3koii o6pasLa MoXeT ObITb NPOBELEH OTNYCK N3Aenus.

MpepynpexaeHne — lMpu HarpeBaHUM pacTBOPOB, cCOoAepXalluxX MUKPUHOBYIO KUCNOTY, CrnefyeT He
JonycKaTb MOSIHOTO CNapeHns pacTBopa, Tak Kak NMKPUHOBAs KNC/I0Ta MOXEeT CTaTb B3PbIBOOMNACHOA.

6.3.2.4 PesynbTar

Mocne BbIABAEHWSA FpaHUL, NCXOLHOrO 3epHa aycTeHuTa obpasel, cnefyeT HeMeAeHHO uccnefosaTtb
noj, MUKPOCKOMOM.

6.3.3 MeTo4 KOHTPONNPYEMOTO OKUCIEeHUNSA

6.3.3.1 O6nacTb NpUMEHeHUs

OTOT MeTof NO3BONSAET BbIABUTb CETKY rpaHul, 3epeH aycTeHuTa, obpas3osaBluylocA B pesysbTarte
n36mpartenbHOro OKUCMEHNA TPpaHuy, BO BPEMS ayCTeHUTu3auuv npu Temnepatype faHHON TepMuyeckol
06paboTKu.

6.3.3.2 lNoagroToBka 06pasLoB

OpHa noBepxHOCTb obpasua fo/mKHa ObiTb OTNOAMpOBaHa. Ha OCTasibHOM YacTu ero NOBEpPXHOCTU
He [0/MKHO HabnaaTbCa HUKaKux cnefos oknucnexnus. Obpasel, cnegyeTt NOMECTUTL B 1a6OPaToOpHYO Neyb,
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B KOTOPOi1 60 noaaepxuBaeTcs BakyyM Ha ypoBHe 1 Ma, 60 UMPKYIUPYEeT WHEpPTHbIW ra3 (Hanpumep,
OUMLLEHHbI aproH). TepMmuyeckas o6paboTka 06pasLa Lo/KHa COOTBETCTBOBATL METOAMKE ayCTEHUTU3ALMY,
yKa3aHHOi 3aKa3uMKoM U/ NPYBEAEHHOI B cTaHAapTe Ha AaHHYo NPoAYyKLMIO.

B KOHLIe yKasaHHOro nepuofa Harpesa B Nedb crieflyeT nogasaTb Bo3fyX B TeueHne 10— 15 c. 3aTem
o6pazsel, cnefyet ox1aauTb B Boge. Mocne 3Toro o6pasel, 06bI4HO MOXET GbITb Cpa3y UCCie0BaH Nog MUK-
poCKOnom.

MpumeyvaHunsa

1 OkucneHune o6pasLa MoxeT 6bITb NPOBeAEHO 63 NCNONb30BaHUSI UHEPTHON aTMocdepsl.

2 Okcupbl, Habnogaembie Ha NpeABapuTesIbHO OTNO/IMPOBAHHOW MOBEPXHOCTU, CeayeT yaanuTb nyTeM Ierkoro
NnonMpoBaHns C UCNONb30BaHWEM Meflko3epHUCToro abpasvBa, obecneymBas NpuM 3TOM COXpaHeHWe OKCUAHON ceTkw,
KoTopas obpasoBasniacb No rpaHuLaM 3epeH; 3aTem NoanpoBaHue cnedyeT 3aBepWwunTb, UCMO/b3Ys 06blUHbIE METOAbI.
Mocne aToro cnegyeT nNpoBecTn Tpas/ieHne obpasLa peakTMBOM, cofepxXallum.

- MWUKPVHOBYIO KUCNOTY — lr

- COJIAHYI0 KNCnoTy — 5c¢cm3;

- 3TUNoBbIA cnuptT — 100 cm3.

6.3.3.3 Pesynbrar

M3bnpatenibHOe OKMUC/IEHWE TpaHuL, BbISIBNSET CETKY rpaHuL, ayCTeHUTHbIX 3epeH. Ecnn nogrotoBka
o6pasua BbINoSIHEHA NPaBW/IbHO, TO HA rPaHuLLaXx 3epeH He A0/MKHbI HabaaTbes rnobynsapHblie oKCcuabl.

B HekoTOpbIX crnydyasx Ans 60nee 4YeTKOro BbIIBMIEHUS TPaHML, MOXET 0Ka3aTbCH Heo6X0AMMbIM
ncnosb3oBaHne MeToAoB Kocoro ocseweHuss wan AWK (guddepeHumnansHoro MHTepgepeHUMoHHOro
KOHTpacTa).

6.3.4 MeTog HayrnepoxvusaHua npu 925 °C

6.3.4.1 O6nacTb NpYMeHeHUsA

OTOT MeTof npefHasHayeH ONA LEeMEHTYEMbIX CTasleil U nokasbiBaeT rpaHuubl 3epeH ayCcTeHuTa,
ob6pasyolimecs BO BpeMs HayrepoxuBaHus 3Tux crtaneii. MeTod 06bIYHO HENpUrofeH ANS BbISBAEHUSA
rpaHuL, 06pasyoLLMxcs Bo BpeMs ApYyrnx BUAOB TEPMUYECKON 06paboTKu.

MpumeyaHunB— MoxeT 6bITb Takke WCNOMb30BaHA MeTOAMKA «MMWUTaLMKM HayrnepoxusaHus*. O6pasel
nojgepraeTcs Takoi e TepMuuyeckoil 06paboTke, HO NP OTCYTCTBMM aTMOCHEPBI C BbICOKAM COAEPXaHWEM Yrnepoaa.
Mocne aToro oH NogBepraeTcsa TepMUYeckoin 06paboTke, koTopas COOTBETCTBYET TepMuyeckoli obpaboTke nccnegyemoi
npoaykumun. [Ins BbISIBNEHNUA rpaHunL, 3epeH NCNoNb3yeTcsi peakTuB, ykasaHHbll B 6.3.2.

6.3.4.2 HayrnepoxusaHve o6pasLos

Ha o6pasuax He [Jo/HKHO OblTb HUKaKNX Cief,0B 06e3yrnepoXxnsaHns nimn noBepxXHOCTHOIO OKUC/TEHUS.
Nwbasn npejliecTsyowas 06paboTka; Xono4Has, ropsayas, MexaHmyeckas v T. . MOXeT oKa3aTb BANSHNE Ha
dhopMy nonyyeHHbIX 3epeH. B Tex cnyyasx, korga peKoMeHyeTCs yUYnTbiBaTb 3T COOOpaXeHNs, B TEXHUYeC-
KMX YCNOBMAX Ha NpOAyKuuio crefyeT ykasbiBaTb 06paboTKy, koTopas fo/mkHa ObiTb nNpoBedeHa nepeg
onpefeneHnemM BesMyrHbl 3epHa.

Mocne HayrnepoxveaHna obpasew, cnefyeT oxnaxaarb CA40CTaTOYHO HU3KOM CKOPOCTbLIO, YTO6bI 06ec-
neynTb BblAe/IeHNe LeMeHTUTa No rpaHnLam 3epeH B 3a3BTEKTOUAHON NOBEPXHOCTHON 30HE HayTr1epPOXeHHO-
ro obpasua.

HayrnepoxusaHue criefyeT NnpoBoAUTbL NyTEM BblgepXKkun ob6pasua npu (925 £ 10) °C B TeyeHue 6 4. Ans
3TOrO B HAayrepoXMBaloLLeil kamepe neun 06bIYHO NoaaepxkuBatoT Temnepartypy (925 + 10) °C B TeyeHume 8 u,
BK/NIOYasa Bpems nogorpesa. B 60blIMHCTBE Cyyaes rybrHa HayrnepoXeHHOro cnos coctasnset npubnm-
3uTenbHO 1 MMm. locne HayrnepoxusaHusa obpasel ciefyeT ox/1aAnTb C AOCTATOYHO HU3KOW CKOPOCTLIO,
4yTo6bl 06ecneunTb BblAeNeHne LemMeHTUTa Mo rpaHuuaM 3epeH 3a3BTEKTOWAHOW 30Hbl HayrnepoXeHHOro
cros.

Kaxpablli pas cneflyeT ©cnosib3oBaTth CBEXMWI kap6ropusarop.

6.3.4.3 MNogrotoska 06pasLoB

HayrnepoxeHHblii obpasel, 06bI4HO cregyeT pa3pe3atb MeprneHAVKYNSapHO K ero HayrjiepoXeHHol

MoBepxHOCTU. Ha 0fHOi 13 naockocTell pe3a Ao/MKeH GbITb MPUTOTOBEH LWAWMD ANS MeTaniorpauiyeckoro
“ccnefoBaHusl, KOTOpbIii cneayeT TpaBUTb, UCMO/Mb3Ys PeakTUBbI a) UNu b);

a) LLenoYyHoW NuKpaT HaTpus;
- NUKPVHOBAas kMucnoTa 2.
- efkun Hatp 25T
- Boga 100 cm3.
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TpaBneHve NpoBOAAT MyTeEM MOrpyxeHus obpasua B peakTus, Harpetbiii 4o 100 °C, He MeHee uyem
Ha 1 MWH UM NyTeM 3NEKTPOMTUYECKOTO TpaBfeHUs NpU KOMHATHOW Temnepatype W HanpshxkeHun 6 B
B TeyeHue 60 c;
b) cnupToBbI pacTBOP a30THOI KUCNOTbI:
- asoTHasd kucnoTta ot 2 40 5 cm3;
- 3TWNOBbIV CAMPT f0 nony4veHus 100 cm3.
MOoXxHO ucnonb3oBaTb NAPYrne peakTvBbl, AalOLINE Takne Xe pesybTaTbl.
6.3.4.4 PesynbTar
[paHnLbl 3epeH UCXOAHOro aycTeHMTa B 3a3BTEKTOUAHOM HayrnepoXeHHOM MOBEPXHOCTHOM croe
6yayT oyepyeHbl N36bITOYHBIM LEMEHTUTOM.
6.3.5 MeTof ceTkn [03BTEKTOMAHOTO heppuTa

NMpumeyaHune — PekomeHgaunm no NCNosib30BaHMIO 3TOr0 MeTOAa B 3aBUCUMOCTU OT MUKPOCTPYKTYpPbI CTanu
npuBefeHbl B MpUIoXeHun A.

6.3.5.1 O6nacTb NpUMEHeHUs

MeTon NpUMEHSIIOT A5 YINEPOAUCTBIX CTasleli C CoOAepPXaHUEM yrnepoga npuénusntenbHo ot 0.25 % ao
0.6 % 1 ONA Takux HU3KOMErMPOBAHHbLIX CTanell, kak mapraHueBo-monnbéaeHoBble. 1 %-Has xpomwucTas,
1,5 %-Has xpomucTas c monubaeHom u 1,5 %-Hasa HMKeneBasi C XpOMOM. ['pannLbl 3epeH UCXOAHOT0 aycTeHnTa
BbISIBMIAIOT B BUAE CETKN A03BTEKTOUAHOrO cheppuTa.

6.3.5.2 lMoparoToBka o6pa3uoB

CnepgyeT ncnonb3oBaTh YCNOBUSA ayCTeHUTU3AUNY, YKa3aHHble B CTaHAapTe Ha npoAykuuio. B cnydyae
YIrNepoancTbIX CTaneil unu apyrux craneii ¢ HU3KOW MpPOoKa/IMBaemMoCTbi cnefyeT oxnaxaaTb obpasubl
Ha BO34yXxe BMecTe C Meybio UAx B YCOBUAX YACTUYHOTO N30TEPMUYECKOTO NpeBpaLleHns Takum o6pasom,
4YTOObI 3epHa aycTeHnTa 6bl/IM 0YepyeHbl heppruToMm.

B cnyyae nermpoBaHHbIX cTasieli 06pasLbl nocne aycTeHNTM3aUun crnegyeT nogsepratb u3oTepmMmuyec-
KOMY OXNaXAeHUIo B YC/IOBMAX YACTUYHOTO NpeBpaLleHunsi Npu COOTBETCTBYIOLLEN TeMnepaType B MHTepBasne
0T 650 °C go 720 €C, a 3aTeM oxniaxpatb B BOAE.

MpumeyvaHunsn

1 Bpems, Heobxoaumoe ANA NpeBpalleHusi, U3MeHSeTCA B 3aBUCMMOCTUM OT XMMMYECKOro cocTaBa CTaniun, HO
06bIYHO JOCTATOYHOE KOMMYEeCTBO heppuTa BbifenseTcsi 3a BpeMs OT 1 40 5 MUH. XOTS B HEKOTOPbIX Cy4yasx MoryT
notpe6osaTbCcs 60/1ee ANNTENbHbIE MPOMEXYTKM, focTurawome 20 MyH.

2 B cnyyae nervpoBaHHbIX CTaneil Ans nosyvyeHus paBHOMEPHOro NpeBpalleHusi BO Bpemsi U30TepMUYecKoil
06paboTku LenecoobpasHo NcnonbL30BaTh obpasel, pasmepamu 12 *6 * 3 Mm.

6.3.5.3 TlonuposaHue nTpasneHne

CnepyeT oTpes3aTb, OTNO/MPOBATL U NPOTPaBUTbL 06pasLbl 418 MeTannorpadmyeckoro nccnefoBaHns.
[nsa TpaBneHus cneayeT NCNob30BaTb COOTBETCTBYOLWMNIA peakTuB, Hanpumep, CoaepXaliuii CoNAHy K1c-
NOTY WY NUKPUHOBYIO KUCNOTY (6.3.3.2).

6.3.6 MoTog 3aKkanky Ha 6eHUT NNn rpagueHTHO 3aKkanku

NMpumeyvyaHune — YkasaHnsi N0 UCNONb30OBAHMIO 3TOTO METOAA, B 3aBUCUMMOCTU OT MUKPOCTPYKTYpbI CTanm, npu-
BEAEHbI B MPUIOXEHUN A.

6.3.6.1 O6nacTb NpUMEHeHUs

3TOT MeTof NPUMEHAIT ANA CTaseid, cocTaB KOTOpbIX 6/IM30K K 3BTEKTOMAHOMY. T. €. COAEepX)aLlmx
0.7 % macc, nnu 6onee yrnepoga. paHvLpbl 3epeH NCXOAHOTO ayCTeHWTa BbISABNSAIOTCA B BULE TOHKON CeTKM
nepsuTa unu 6eiiHnTa, oYepUYMBatoLLE 3epHa MapTeHcUTa.

6.3.6.2 lMoparoToBka o6pasLoB

O6pa3el, HarpesatoT [0 TemnepaTypbl, NpeBbilwaloL e Touky Jics He 6onee yem Ha 30 °C (T. e. Temnepa-
Typbl. NPV KOTOPOI1 3aBepLUaeTCA NpeBpalleHne hepprTa B ayCTEHUT BO BPEMS Harpesa), 4To6bl o6ecneuntb
MOJTHYI0 @YCTEHUTM3ALMIO.

O6paseL, ox1axaarT C KOHTPOIMPYEMOI CKOPOCTbIO A4/15 MONYYEHUS YHACTUYHO YNPOYHEHHOM CTPYKTYpbI
TOHKOW Npocnoiikn nepnunTta unu 6eiiHnTa. oyepymnBaloLLeli 3epHa MapTeHcuTa.

Takas CTpyKTypa MOXeT 6bITb NMOyYeHa OAHUM U3 CIeAyIoLLMX CNOCO60B:

a) nyTem 3akanku B Bofe Wan mMacrne (Kak 6onee LenecoobpasHo) npyTka ¢ Takumu pasmepamu none-
pPeyHOoro ceyeHus, KoTopble obecneynBaloT NOJMHYIO 3akasiky y NOBEPXHOCTU o6pasua, HO NWLb YaCTUYHYI0
3aKasiky B ero cepeguHe:

b) NyTeMm rpagMeHTHOI 3aKankm NnoANnHe NpyTka ¢ AnaMeTpoM UM CTOPOHOI kBagpaTa oT 1240 25 Mm
B pe3yfbTaTe NOrpyxeHus B BOAY TOMIbKO YacTu ANNHbI NpyTKa. MNocne ykasaHHbIX onepauuii obpasel, nog-
BEPratoT NOIMPOBAHUIO U TPAB/IEHNIO.
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6.3.7 CeHcnmbunmnsaums ayCTEHUTHbBIX KOPPO3NOHHO-CTONKNX N MapraHL0BUCTbIX cTanel

["paHnLbl 3epeH MOryT 6bITb BbISIB/IEHbI B pe3ynibTaTe BblAeNieHns kKapbuaos npu Harpese B UHTepBane
Temneparyp ceHcnbunmsauum ot 482 °C go 704 °C. Ans BbiABNeHUS KapbyuAoB MOXHO UCMO/b30BaTh 0601
NoAXOLALLNIA peakTuB.

MpumMmeyaHune — ITOT METOA He cnefyeT UCNOMb30BAaTh A1 aYCTEHUTHbIX CTanell ¢ O4eHb HU3KUM cofepxa-
HUeM yrnepoga.

6.3.8 [lpyrne meTtoAbl BbIABNEHUA rPaHUL, 30peH NCXOAHOT0 ayCcTeHUTa

[na HekoTOpbIX CTanei nocne NpocToii TepMuyeckoii 06paboTkn (OTKWUra, HopManusauum, 3akankm un
OTNyCKa W T. fi.) FPaHuLbl 3epeH ayCTeHUTa MOryT NPOSABASATLCA NP MUKPOCKONUYECKOM UCCNef0BaHNN B Cre-
JAytolleM Buje: ceTka f03BTEKTOMAHOro cheppuTa, oKpyxatoliasa 3epHa nepamnTa; ceTka O4eHb TOHKOro nepsun-
Ta. OKpyXalllero 3epHa MapTeHcuta, W T. . AYCTEHUTHble 3epHa MOTyT ObiTb TakXe BbISBMIEHbl NyTEM
TEPMUYECKOro TpaB/ieHus B Bakyyme (He 06513aTeibHO CONPOBOXAAEMOr0 OKNCNeHeM). B Takmx cnyyasx atu
ynpoLLeHHble MeTObI 1 [O/MKHbI ObITb YKa3aHbl B TEXHUYECKNX YCTOBUAX HA NPOAYKLMIO.

7 MeToabl onpefeneHnsa pasMmepa 3epHa
7.1 OueHka HOMepOM 3epHa

7.1.1 dopmyna
Howmep 3epHa onpefensoT B cCOOTBETCTBUM C 3.2 N0 hopmyne

m = 8 x2G. 1
OTa dhopmyna MoxeT ObITb NpeAcTaBneHa B BUAE
Cc=19"_-3 (2a)
927
nnm
C @)
0301

7.1.2 OueHKa MeTo0M CpaBHEHUA CO CTAHAAPTHLIMW 3TA/IOHHBIMW LLKaaMu

M3o06paxeHne, nonyyeHHOe Ha akpaHe (UM Mukpodotorpadun), cpaBHMBaKT C PAAOM CTaHAAPTHBIX
N306paxeHnin2 nnm Npo3payvHbix HakNagok (MoryT 6biTb TakkKe MCNOb30BaHbl OKyNsipHble BCTaBKW, NpeaHa-
3HauYeHHblE A1 U3MEPEHUsi pa3mepa 3epHa, eC/IM OHU COOTBETCTBYIOT HaLMOHA/IbHLIM UJTN MEXAYHapOoAHbIM
cTaHgaptam). CtaHaapTHble usobpaxeHusa npu ysenuueHun 100- npoHymepoBaHbl uudgpamu ot 00 go 10
TakMm 06pa3oMm, YTO X HOMep paBeH HoMepy 3epHa G.

MpumeyaHune— Bce crtaHgapTHble KM306paxeHus, nNpuBefeHHble 8 npunoxeHun B. gaHbl npu yBenunue-
Hun 10'. Ana Homepos 3epHa 0T 00 Ao 2.5 n o1 3.0 40 10 ucnosib30BaHbl OKPYXHOCTU pa3nuyHoro guametpa. CtaHgapTHoe
n3obpaxeHne Ana 3epHa Homep 1.0 COOTBETCTBYET TaKOMy e CTaHAapTHOMY M306paxeHuto Ans 3epHa Homep 3.0.
yBE/IMYEHHOMY B 2 pasa, 4To cornacyeTcsa ¢ coopmynoii (1).

Mo 3TasnIoHHOW LWKase MOoXeT OblTb OnNpefenieHo cTaHfapTHOe u306paxeHue ANA HOMepa 3epHa,
Hanbonee 6/11M3KOr0 K pasmepy 3epHa Ha MccnefoBaHHbIX MOAsSX 3peHus obpasua. Ha kaxgom obpasue
cnepyeT OLUEHUTb He MeHee Tpex C/lyyYaiiHO BbIBpaHHbIX Nonei 3peHus.

Ecnu yBenuyeHune g n3obpaxeHus Ha akpaHe wunu dgotorpadum He paBHo 100* To Homep 3epHa G
onpeAenslT no Homepy M Hambonee 651M3KOr0 CTaHAAPTHOTO M300paXKeHUs, UCMOMb3ys CRefyioLLyo
QYHKLMIO OTHOLLEHUS YBENNYEHWI

G=M+6,641g-2-. 3
glOO ®)

B Tabnuue 2 npvBefeHa 3aBUMCMMOCTb MeXAy Homepamu 3epHa ANsi 06blYHO MCNOSb3YyeMbIX YyBe-
NINYEHNIA.

1 KTakum mMetofam OTHOCATCA:

- obpasoBaHune BblAeNIeHNli N0 rpaHnLaM 3epeH BO BPEMS OX/TaXAEHUS:

- MeTof rpajueHTHO 3akankv u ap.

2> OTu aTanoHHble LWKanbl NpusBedeHsbl B cTaHgapte ACTM E 112 «wkanel 1A u 1B) (npunoxexune B) (BbibpaHHble
WwKanbl cnefyeT MCNOMNb30BaTb B TEYEHME BCETO UCCNEeA0BaHNSA)).

8
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Ta6bnuuya 2

;;z%’:)'g(e:r; Homep 3epHa MeTasIna 4/1s1 COOTBETCTBYIOLLEr0 CTAHAAPTHOTO N306PaKEHMS!
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 MnaHumeTpuyecknii metos

OTOT MeTOo/, OLeHKN onncaH B npunoxexun C.

7.1.4 OueHKa TOYHOCTU OonpeeneHnss HoMmepa 3epHa

Kak npu oueHke MeToOM CPpaBHEHUA, Tak U NPV OLEHKe MeTOA4O0M nofcyeTa TOYHOCTbL onpefenieHns
HOMepa 3epHa peAko NpeBbiaeT NoA0BUHY eAuHULbI. MoNyYeHHbIn HoMep 3epHa cnegyeT OKpyrnaTb 0
Lenoro uncna.

7.2 OueHKa MeToAOM nepeceyveHuni

MopacuunTbiBalOT YMcio 3epeH N uam Yncno rpaHuy 3epeH P. nepeceyeHHbIX U3MepUTENbHON NMHUENR
N3BECTHOW ANIMHbI HA NPOEKLNOHHOM 3KpaHe MUKPOCKONa, OKYyNsSPHOW BCTaBKe, MOHUTOPE TEeNEeBU3NOHHOIO
TMNa unn mukpodpotorpadmm npeacTaBuTeNIbHON ANS OCHOBHOM nowaan obpasua npy U3BECTHOM YBENU-

YyeHun g,
N3mepuTenbHas TMHUS MOXET ObITb MPSIMOA WU OKPYXXHOCTbI. I3MepuTenbHas cetka, npuBeAeHHas

Ha pUCYHKe 2. NoKa3blBaeT pekoMeHayemble TUMbI M3MepVITe}'IbHOVI JINHUN.

PucyHok 2 — PekomeHfyemasa nsmeputenbHas ceTka Ana metoga nepecequMVl
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3mepuTenbHyto ceTKy creflyeT HaknafblBaTb Ha UCCNeyeMoe MoJsie TONbKO OAVH pas. s nonyyeHns
060CHOBaHHOTO NOACYETA OHA HAKNaAbIBAETCSA NPON3BOJIbHO HA COOTBETCTBYHOLLEE YMC/IO NONEVl.
PasmMepbl TpeX OKPYXHOCTe B MUATMMETPaXx fO/MKHbI BbITb CrieAyoWwmu:

OnameTp [nvHa okpyXHoOCTH
79.58 250.0
53.05 166.7

25.53 83,3

CymmapHasa gnvHa  500,0

7.2.1 MeToA NuHeRHbIX nepeceveHuni

7.2.1.1 Ha pucyHke 2 nokasaHa ceTka JIMHWUIA, KOTopas MOXeT 6biTb MCMO/Mb30BaHa A1 U3MepeHus
pasmepa 3epHa MeToAoM nepeceyeHunid. O6wWas AAVHA TPeX KOHLLEHTPUYECKNX OKPYXXHOCTel paBHa 500 mMM.
icnonb3oBaHne OKPY)XXHOCTEWN MO3BONMSET YCPeAHUTb M3MEHEHUSA (DOPMbl PABHOOCHbIX 3€PeH Y UCKIYNUTb
npo6aemy NMHWIA, OKaHYMBAILLMXCA BHYTPY 3epeH. Ha pucyHke 2 nokasaHbl Takke YeTbipe NpsMble NHNK:
[B€ NINHNN OPNEHTUPOBAHbI AnaroHasibHO, 04Ha — BEPTUKa/IbHO U OfHa — FOPU3OHTasIbHO. [lAnHa Kaxkaol
AvaroHanbHov NnHMMpasHa 150 MM. a ropu3oHTasIbHasA M BEPTUKAbHAA IMHUN UMEeIoT A/1MHY 100 MM Kaxaas.

MpsiMble MHUW Takxe yCpefHAT N3MEeHeHUss (hOpMbl PABHOOCHbLIX 3epeH. C Apyroi CTOPOHbI, ecnun
CTeneHb BbITAXKN 3epeH NpeAcTaB/iseT HTepec, TO MOACYET 3epPEH MOXHO MPOBOANUTL, UCMOJMb3YS TOMbKO
BEPTUKASIbHYIO U TOPU3OHTAsIbHYIO /IMHUN (OTAENBHO), pacnonaras ux Takum o6pasom, YTobbl Ha NPOAO/LHO
OPVEHTUPOBAHHOI NOMPOBAHHOW NOCKOCTU FOPU30HTaIbHAsA IMHKA Oblna NnapanfiensHa ocu getopmaLmm
(a BepTuKanbHasi COOTBETCTBEHHO NepneHANKynspHa Kocu gedopmauumn) [cm. 7.2.3, nepeyncreHune c)).

YBenunyenune cnegyet nogbupaTtb Takum 06pa3om, 4TOObl B KaK4OM Nose 3peHns 6bino He meHee 50
nepeceyeHuin 3epeH. CnefyeT OLEHUTb HE MEHee NATU CyvaliHo BbiIGpaHHbIX NoMel Npy CyMMapHOM yucne
nepeceyeHunin He meHee 250.

Mpv nofcyeTe nepeceyeHnin 3epeH 1 rpaHunL, 3epeH B 0AHO(asHbIX 3ePEHHbIX CTPYKTYpax ¢ UCNo/b30-
BaHWEM NPAMbIX M3MEPUTENbHbLIX TMHWI COBM AT cneayoume npasuna:

7.2.1.2 Korga noAcyvTbiBaKT YMC/O NepeceyeHmnii 3epeH N:

- €CNu n3MepuTesibHasA IMHUA NPoXoauT Yepes 3epHo. N paBHO 1:

- ec/ii usmepuTensbHas NMMHUA okaH4MBaeTCca BHYTpU 3epHa. N paBHo 0,5;

- ecnu nsmepuTenbHasa NMHUA KacaeTcs rpaHunubl 3epHa. N pasHo 0,5.

7.2.1.3 Korpga noAcuymTbiBalOT YNCNO NEPeceyeHnii rpaHnL, 3epeH f:

- ecnu 3mMepuTesnbHas IMHUA NPOXoAUT Yepes rpaHully. f pasHo 1;

- eCnu n3mepuTesibHas IMHUA KacaeTcs rpaHunLbl 3epHa. A pasHo 1

- ec/ii usmepuTenbHas NMMHUA NPOXOANT Yepes TOUKY CTbika Tpex 3epeH. A pasHo 1,5.

MpumeuyaHne — Metosa «CHailgep-Ipadha», onucaHHblli B npunoxennn C. npeactasBnseT coboit meTof
NUHeliHbIX NepeceveHnit ANA NHCTPYMEHTaNbHOWM cTanu (6biICTpopexyLnx cTanei).

7.2.2 MeTo[ nepeceyeHuns oTpe3KaMum OKPY>XHOCTHU

PekomeHAyeTCs MCNOb30BaTb OKPYXXHOCTU, NOKa3aHHbIe Ha PUCYHKe 2.

N3mepuTenbHas IMHNA COCTOUT U3 TPEX KOHLLEHTPUYECKMNX OKPYXXKHOCTEN, NOKa3aHHbIX Ha PUCYHKe 2. nu
13 0fHOI OKpY>XHOCTW. CyMMapHas AnHa TpeX OKPYXXHOCTell peKoMeHAyeMol N3MepUTENbHOW ceTku, noka-
3aHHOI Ha pucyHke 2, coctaenseT 500 MM. YBennyexnne nunu guameTp OKPYXXHOCTU cnegyeT BblbupaTb Takum
06pa3om, YTOObI NPY HaNOXEHNWN N3MEPUTENLHOW CEeTKM Ha nccnepyemoe nose YUCAo nepeceyeHnit 3epex
cocTtasnano ot 40 go 50.

B cnyyae oiHOM OKPYXHOCTW NCNO/b3YIOT OKPY>XHOCTb Hanbo bLLero gnameTpa ganHoin 250 um. B atom
cny4yae cnegyeT UCnonb3oBaTh yBenuyeHve, obecneymnsaloLiee noacyeT He MeHee 25 nepeceyeHuii 3epeH

Mpu ncnonb3oBaHMN MeTofa NepeceyeHmnini oTpeskamm OKPYXXHOCTM NOYyHatoTCA HEMHOTo 6onee BbICO-
Kne 3HauyeHus ONVHbl OTPE3KOB, Mepecekarlmx 3epHa, W, cnefosBaTeflbHO, HEMHOrO 60/1ee HU3Koe YnCo
nepeceyeHuii rpaHny, 3epeH. YTobbl KOMNEHCMPOBATL 3TV HETOYHOCTY NEepeceyeHns rpaHuL, NPoMCXoasLLme
B MecCTax CTblka Tpex 3epeH, BMecTo 1.5 nepeceyeHuns cnefyeT yunTbiBaTb UX Kak fBa NepeceyeHuns, kak 3To
NPUHATO NPY NCMONb30BaHMN MeToa NepeceyeHnii NMHeNHbIMU OTpe3kamu.

7.2.3 OueHka pe3ynbTaToB

MogcumnTbiBAOT YNCNIO NEpeceyeHnii 3epeH J1/vnv rpaHny, 3epeH AHa psae c/lyvainHo BbibpaHHbIX None.

OnpepensioT cpefHee 3HauYeHne yncna nepeceyeHnii 3epeH N v nepeceyveHunin rpaHul, 3epeH .

Ecnu LTgelicTButenbHas AnvHa nameputenbHoi nuHumn, TONL=N/LTuAc=PILT.

B cnyyae HepaBHOOCHbIX 3EPEHHbIX CTPYKTYP MOXEeT ObiTb MpoBefeH MOACYET yucnia nepeceyveHunii
3epeH N unu rpaHuy 3epeH H, Ucnonb3ys nNpsiMble SIMHUN, OPUEHTUPOBAaHHbIE NapasiesibHoO TPeM raBHbIM
HanpasfieHuaM. 3TN TpU HanpaBAeHNs MOTyT ObITb HalAeHbl Ha NOObLIX ABYX UM TPeX rMaBHbIX NIOCKOCTAX
obpasua (NpoLonbLHONM, NoNepeyHot 1 NepneHaAnKyNapHON K ToNwmuHe o6pasLa).
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CpepHee uncno nepeceyeHnii 3epeH Ha munnaumeTp NL uiv cpefHee 4ncno nepecevyeHnii rpaHuL, Ha
MunnuMeTp PL onpegensioT Kak KOpeHb KyGUYECKWil U3 Npou3BefeHWs pe3ynbTaToB M3MEpEeHuii B Tpex
yKazaHHbIX HanpaBeHUsx

NI =(Nu yNLyxNJ*>3nPL=(PuxPLyPJ"™,

rAe YepToYKN Haf BEeNMUYNMHAMU YKa3bIBAOT, UTO OHW ABNSOTCS CPEAHUMU 3HAUYEHWAMMN psa USMEPEeHnit, ax, y
1 Z yKa3blBalOT rMaBHble HanpasieHns (MPoAonbHOe, MoNepeyHoe 1 napasanesibHoe TOMLWNHE).

a) 3epHa, COOTBETCTBYHOLLME pa3IMYHbIM HOMepaMm 3epHa

B HeKoTOpbIX CyYasx uccnegyemblii o6paseL, MOXeT cofepxaTb 3epHa, 0THOCALMeCa K ABYM unm 6onee
HOMepaM 3epHa. 3TO MOXeT 6blTb OOHaPYXEHO N0 NPUCYTCTBUIO HECKO/IbKNX 3EPeH, 3HaUYUTEIbHO OTINYato-
LLMXCA N0 pa3mepam OT OCTanbHbIX 30peH (cM. MICO 14250).

b) 3epHa c ABONHMKAMM

Ecnu He oroBopeHO MHOE, TO 3TW 3epHa NOACUNTBLIBAIOT Kak OAHO 3€PHO, T. €. ABONHNKOBbIE TpaHuLibl
He YyUMTbIBaOT (PUCYHOK 3).

PucyHok 3 — OueHka yncna 3epeH (3epHa ¢ ABONHUKamMM)

c) HepaBHoOCHbIe 3epHa

®opMy 3epHa MOXHO OLEHUTb MO BENMYMHE OTHOLLEHUS CPefHeil AJIMHBI ero IMHEHOro nepeceyeHns B
HanpasneHun gedopmMalumn K cpegHeli AnuHe NMHelHoro nepecevyeHns nepneHauKynspHOro K HanpasaeHuo
JechopMaum, cnonbays NPoLOSIbHO OPUEHTVMPOBAHHbLIN 06pasel,. JTO OTHOLUEHWEe Ha3biBaKT Koadduuu-
€HTOM BbITSXXKN 3€PEH U KOIPPULMEHTOM aHN30TPOMNUN.

d) CoBpemeHHble METOAbI M3MepPeHUs pa3mepa 3epHa

Onsi onpefeneHus pasvepa 3epHa B COOTBETCTBYIOLMX MaTepuanax MOryT ObiTb WCMOJIb30BaHbI
YNbTPa3ByKOBblE METO/bl, aBTOMATUUECKUA aHaNN3 U306paXeHnid U T. 4. NpU YCNOBUU, UYTO TOYHOCTb 3TUX
MeToA0B Gbl1a NnpeBapuTeIbHO NOATBEPXAEHA pe3y/ibTaTaMu TIaTe /TbHbIX KOPPENsLMOHHbIX MCMbITaHWIA.

8 lMMpoTOoKON ucnbiTaHui

MPOTOKON UCNbITAHUI [LOMIKEH COepXaTb:

a) Mapky uccnefoBaHHON cTanu;

b) TN onpeaeneHHoro 3epHa;

C) WCNO/Mb30BaHHbI MeTos, YC/TOBUS UCNbITAHUA, METOZ OLEHKH (T. €. PyYHOI MeToA uin aBTomatuyec-
Knii aHanma);

d) Homep 3epHa Uy 3HaYeHne cpefHero fuameTpa 3epHa.
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Mpunoxexune A
(cnpaBo4yHoe)

O630p METOAO0B BbISIB/IEHNA TPaHUL, 3epeH heppuTa, aycteHunta
N UCXOLHOMO aycTeHuTa B cTanax

MeTtog,
MeToa TpaBneHUs HacblLWeHHbIM BOAHbLIM PacTBOPOM
NUKPUHOBOI KncnoTsl (6.3.2)
MeTog KOHTpOMpyemoro okucneHms (6.3.3)
MeTog Hayrnepoxusanus npu 925 *C (6.3.4)
MeTog umnTaunm Hayrnepoxmsanus (6.3.4)

MeTof oyepunMBaHNA rpaHnL, 3epeH [03BTEKTOUAHBIM
hepputom (6.3.5)

MeTog 3akasnkv Ha G6eiiHUT Unn rpagueHTHoOl 3akKanku
(6.3.6)

MeTog ceHcmbunusauuy rpanunu, 3epeH (6.3.7)

MeTog 3akanku n otnycka (6.3.8)

HenocpeAcTBEHHOE TpaBfieHWe C WCMOJb30BaHNEM
cooTBeTCTBYyloLWero peaktunea (6.2)

O6nacTb NpYMeHeHVst
CTanu co CTpyKTypoii MapTeHcuTa, OTNYLEeHHOro Map-
TeHcuTa unu 6eitHuTa. cogepxatyve r 0.005 % coccopa

YrnepogucTble Y HU3KONEerMpoBaHHble cTanu

LlemeHTyemMble cTanu

KpynHo3epHUCTbIE YrNepoAncTbie CTann C cofepxa-
Huem yrnepoga mexgy 0,26 % n 0.6 %. a Takke HU3Ko/e-
rmpoBaHHble ctann tuna Mn-Mo. 1 % Cr. 1 % Cr-Mo un
1.5 % Cr-NI

KpynHO3epHUCTbIE YrNepoaucTbie cTanu ¢ npuénansu-
TE/IbHO 3BTEKTOMAHLIM COAEPXaHWeM yrnepoga, T. e.
0.7% C—0.8% C

HectabunusnposaHHble aycTeHUTHble UAn AByxdas-
Hble KOPPO3WOHHO-CTOMKNE CTanu C CoAepxXaHuem yrie-
poga > 0.025 %*J

YrnepogucTble ctanm

Bce ogHOoghasHble cTanm

*' B ayCTEHUTHbIX MapPraHueBbIX CTaNsAX NPOUCXOAUT BblfeNeHNe MeNknx kap6ugoB Nno rpaHuLam 3epeH BO Bpems

cTapeHus npu Temnepartypax mexgy 550 *O n 600 °C.
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Mpunoxexne B
(o6A3aTenbHoe)

OnpegeneHne pasmepa 3epHa. dTaNlOHHble WwkKanbll

Lkana 1A. 3epHa 6e3 ABOHNKOB (paBHOMepHOe TpaBneHue) 100

PucyHok B.1 — Lkana 1A. 3epHa 6e3 ABOVHUKOB (paBHOMEPHOE TpaB/EHNE) NpU yBennueHnn 100*

1> 31u wkansl BocnpounssegeHsbl 3 ACTM E 112.
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PucyHok 8.1,nuct 4
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PucyHok B.1. nuct 6
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PucyHok B.1,nuct 7
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LWkana 1B. 3epHa 6e3 ABOIHUKOB (paBHOMepHOe TpaBaeHne)100'

3.0

35

PucyHok B.2 — 3epHa 6e3 gBOWHMKOB (paBHOMEpHOe TpaBieHue)
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4.0

4.5

PucyHok B.2. nucT 2

21



FOCTP NCO 643—2015

22

PucyHok B.2. nnuct3

5.0

5.5



PucyHok 8.2, nuct 4

6,0

6,5
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PucyHok B.2. nuct 5

7,5



PucyHok 8.2. nnct6
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PucyHok B.2. nuct 7
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10,0

PucyHok B.2. nucT 8
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Mpunoxexne C
(o6sa3aTenbHoe)

MeTog oueHku

C.1 MpuHUMN NNaHMMeTpuyeckoro Mmetoga

TpagULUMOHHO N3MEPUTENbHYI0 OKPYXXHOCTb AuaMeTpoM 79.8 MM YepTuAWM UAn HaknafblBanan Ha MukpodoTorpa-
dhurto nnu n3obpaxeHve, cnpoeLMpoBaHHOE Ha IKPaH U3 MaToBOro CTeka. YBenmyeHune Bblbmpanu TakuMm o6pas3om, 4Toobb!
nnowagb kpyra cogepxana He menee 50 3epeH. 3Ta pekoMeHAaunsa umena Lenblo CBeCTU K MUHUMYMY oWwnbKy noacueTa,
CBSI3aHHYH0 C KpYI/oii oueHMBaeMoli nnowaabto.

Af =5000 mm2

PucyHok C.1 — OueHKa uucnia 3epeH Ha NnoLasmn, orpaHnyeHHoN OKPYXHOCTbIO

MpoBoAAT ABa nogcyeTa: /i, — YUC/O0 3ePeH, NOSIHOCTHIO HAXOASALMXCA BHYTPU OKPYXHOCTH, N N2 — YNUCIIO 3€PEH,
nepeceyeHHbIX OKPYXKHOCTBIO.
MO/IHOE YMC/IO IKBUBAJIEHTHBIX 3€PEH COCTAaBASAET

(c’
Yucno 3epeH Ha 1 MM2noBepxHOCTW obpasua T onpefensioT us hopmynbl
T «2nls (C.2)
UNn B cnyyae no60ro yBenmyeHus g
T = (g*/5000)np, (C.3)

rae 5000 — nnowaab Kpyra, orpaHMYeHHOro MU3MepPUTEsIbHOM OKPYXXHOCTbID, MM2.

Takoii nogxof npegnonaraeT, YTO B CPeHEM MO/IOBUHA 3ePeH, NepeceyvyeHHbIX U3MepUTEeNbHOW OKPYXHOCTbIO,
Haxo4WTCA BHYTPW OKPYXXHOCTH, @ Apyras NosIoBUHA — CHaPYXW OKPYXXHOCTU. 3TO fonyLyeHne cnpaBeAnBo 418 NPSIMOiA
NIMHWUW, NPOXoAsiLLell Yepes 3epPeHHYI0 CTPYKTYPY, HO He ANs KpUBOW NMHUK. Own6ka, 06ycoBNEHHAA 3TUM AONYLLEeHNEM.
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BO3pacTaeT C YMEHbLUEHNEM YMCNa 3ePeH, HaxXOAAWMNXCSA BHYTPU N3MEPUTENbHON OKPYXHOCTU. Ecnn BHYTpU nsmepu-
TeNIbHOI OKPYXHOCTW HaxoauTcs He MeHee 50 3epeH, To owmnbka cocTaBnsaeT NpUMepHo 2%.

MpocTbiM CMOCO6BOM UCKIOUYEHNA 3TON OWNOKKN, HE3ABMCUMO OT YMCa 3epeH BHYTPU N3MEPUTETbHOWR OKPYXHOCTMH,
ABMAETCA UCMOMIb30BaHWe KBajpaTa Uan npsamMoyronbHuka. OfHaKo B 3TOM Clly4ae MeTOANKY noAcyeTa ciegyeT HEMHOro
n3MeHnTb. Bo-nepBbix, npegnonaraioT, 4TO 3epHa, nepecekalwlne Kaxblii U3 YeTblpex yrnos, HaXo4ATCA B CpefHeM Ha
O/IHY UeTBEPTb BHYTPW (hUTypbl 1 HA TPW YeTBEPTM BHE ee. TakuM 06pa3oMm, YeTbipe YrN0BbIX 3epHa BMECTE YUMTLIBAKOT Kak
O/IHO 3€PHO BHYTPU N3MEPUTENbHOW hurypsi.

MponycTns YeTbipe YrNoBbIX 3epHa, MPOBOAAT NOACHET YMCNa 3ePeH, NONHOCTLI0 HaXOAALWMUXCA BHYTPU NPAMO-
YroNibHWKA 1,, N YnCna 3epeH, NepeceyeHHblX YeTbiPbMsA CTOPOHaMK NPsAMOYronibHuka n2 (pucyHok C.1). BoipaxeHue C.1
B 3TOM C/ly4ae npumeT BUA:

Nio»a (] + n3 * ’)e << 4)

KonnuyecTtBo 3epeH Ha 1MM2nNoBepxHOCTN o6pasua T cocTaBnser:
T =(g2»f)n,q). (C.5)
rae Af — Habnwgaemas nnouwaab Urypbl, UCNONb30BAHHOM ANA NoAcYeTa Ynucna 3epeH, MM2.
CpegHioto nnowajb 3epHa, MM2, onpeAenstoT no hopmyne

r.Ji 'C6>

T

OG6LWEenpUHATLIM MEeTOAOM BbIYMC/IEHUA CpefHero fuameTtpa 3epHa 6bl/10 UCMO/Ib30BaHWE NMPUBEAEHHOIO HUXe
BblpaXeHna. OHako NCNoNb30BaHNe Takoro NoAxoja He pekoMeHAyeTCs, NOCKObKY OH NpeAnonaraeT, YTo 3epHa ABNSA-
10TCA KBaApPaTHbIMU B NONEPEYHOM CEYEHUU, YTO He COOTBETCTBYET AeliCTBUTENBHOCTH.

d *a~'a. (C.7)

Kaxgomy 3HaueHuntio G coOOTBETCTBYET HOMUHaIbHOE 3HadYeHre T. B tabnuue C.1 npuBefeHbl npeenibHble 3Have-
HUS T . BblYMcCeHHble u3 chopmMynbl (C.2) unm (C.3). AnA 3HavyeHnii G. COOTBETCTBYIOLMX LefbIM Yncnam.

C.2 MeTtog CHaigep-Ipacddpa

C.2.1 O6nacTb NpUMeHeHns
3TOT MeTof NPUMEHSIIOT ANA onpefeneHnsa pasmepa 3epHa UCXOLHOr0 ayCTeHUTa B 3akaNeHHbIX U OTMNYLEHHbIX
6bICTPOPEXYLLNX CTaNNAX, C UCNOMb30BaHNEM MeToAa NepeceyeHnii 3epeH NPAMbIMUA TIMHUAMU.
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C.2.2 MoprotoBka 06pasLoB

O6pa3sel, KoTopblli 06bIYHO OTGMPalOT OT M34enNna nocne ero 3akasku u OTnycka, He noAsepraeTcs Kakoi-nM6o
[0NONHNTENbHON TepMuyeckoit obpaboTke.

Mocne nonuposaHus obpasel, cnegyeTt NnpoTpasuTb B 10 %-HOM pacTBOpe a30THOW KUCMOTbl B 3TUIOBOM crmpTe.
TpaBnieHne A0/MKHO 6bITb AO0CTATOYHO MPOAO/KNTENBHBIM 415 YETKOTO BbISABJIEHWUSA TPAHWL, 3ePeH UCXOLHOro ayCcTeHNTa.
MoryT notpe6oBaTbCsi HECKOMIbKO MOC/eAoBaTe IbHbIX LMKN0B nonnposaHne/TpasneHme oBepxHOCTb o6pasua cTaHo-
BUTCA 60/1ee NIV MeHee OKpalleHHOW B 3aBMCS MOCTH OT Tuna TepMuyeckoin 06paboTku, KOTOpOi NofBeprasoch n3genme.

C.2.3 N3mepeHune

Mpun yBennyerun 1000'A0MKHO 6bITb NOACUNTAHO YMCIO 3EPEH, NEPECEYEHHbIX U3MEPUTENbHOW NUHNEN ANHOW
125 mm. CniegyeT BbINOMHUTL NSATb MOACYETOB NPY Pa3/IMYHOV OPUEeHTaLUN N3MEPUTENbHO MHUM Ha CNyYaiiHO BbIGPaH-
HbIX NONAX.

C.2.4 PesynbTar

Ecnu B TeXHMYECKNX YCNOBUAX HET WHbIX yKa3aHuii, TO pasmep 3epHa xapakTepusyeTcs cpefjHeaputmeTnyecknm
3HauyeHWeM unucna 3epeH, nepecevyeHHbIX Npu NATU nogcuyetax. VI3 aToro 3HauyeHuss MoOXeT GbiTb onpejeneHa cpeaHsas
Be/IMYNHA NepeceyeHns 3epHa.

Ta6nunya C.1 — OnpegeneHue HoMepa 3epHa B 3aBUCUMMOCTW OT Pas3fIMYHbIX NapameTpoB

Yuncno 3epeH Ha 1 MM2 n Cpegnmil Cpeansn CpepgHss Cpepee WICTO
Homep AnamMeTp nnowags AnvHa nepeceyeHuii
sepHa G HoMHHANbHOE MpepensHoe 3HaueHne sepHa d, sepHa A, nepeceuyeHns 3epeH Ha 1 MM
AHaueHMe um . 3epHa /, n3MepuTenbHoOW
oT (uckn.) A0 (ekntou.) MM NMHUM
-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 0.0625 0.00390 0.0566 17.7
6 512 384 768 0.0442 0.00195 0.0400 25.0
7 1024 768 1536 0.0312 0.00098 0.0283 35.4
8 2048 1536 3072 0.0221 0.00049 0.0200 50.0
9 4096 3072 6144 0.0156 0.000244 0.0141 70.7
10 8192 6144 12288 0.0110 0.000122 0.0100 100
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

MpumeyaHune — B HacToAwell Tabnuue NPUMBEAEHbI 3HAYEHUSI PA3/IMUYHbLIX NApaMeTpPoB A/ PaBHOOCHbLIX
3epeH.
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C.3 AnbTepHaTuMBHas cuctema onpefesieHna pasMmepa sepHa

C.3.1 O6uas xapakrepuctunka

MomMumMo cucTembl onpegeneHus pasmepa 3epHa, OnMcaHHol B HACTOsILLEeM CTaHAapTe, CylecTByeT Apyras cucre-
ma. ucnosnb3syemas s CLUA.

B aToii cucteme (ACTM E 112) pa3mep 3epHa onpefensitoT nHAekcom G. HasbiBaeMblM HOMepoM 3epHa ACTM, kak
nokasaHo 8 C.3.2un C.3.3

C.3.2 MeTog cpeaHeli 4NVHbI TUHENHOTO NepeceyvyeHns 3epHa

Homep 3epHa G (ACTM) =0 cooTBeTCTBYeT cCpefHei AnnHe nMHeitHoro nepecevyeHuns 3epHa 32.0 MM. U3MepeHHol
npu ysenunyexdun 100°.

BbipaxeHua ansa onpefeneHns pyrux HOMepos 3epHa B 3aBUCMMOCTH OT:

- cpefHeli 4NuHbI TMHEAHOTO NepeceyYeHns 3epHa

G (ACTM) m-3.2877 - 6.6439 Ig 1; (C.8)
- cpefHero yucna nepeceyeHuii 3epeH Ha eAMHULY ANVHBI (MM)
G (ACTM) = -3.2877 #6.6439 lg«L (C.9)

C.3.3 MeTtopg nogcyeTta

Mo onpegenexunto Homep 3epHa 6 (ACTM) = 1ucooTtBeTcTByeT 15.5 3epHam Ha eguHuLe naowaan (MmM2).

3aBNCMMOCTb APYrX HOMEPOB OT YMCMa 3epeH Ha eAuHULLE Nowaamn (kBagpaTHOM MUNUMETPE) UMeeT BUA,

6(ACTM) =-2.9542 * 3.3219 Ig T . (C.10)

C.3.4 YucneHHble COOTHOLWEHUA MeXAy pasnuYHbiMKU NnokasaTensMu pa3mepa 3epHa B clyvyae perynsp-
HbIX CTPYKTYp

Homep 3epHa ACTM coOTBETCTBYET HECKO/IbKO 60MbLUEMY pa3Mepy 3epHa, YeM Takoii )xe HoMep 3epHa, onpefeneH-
HbIli N0 HAcTOALWEeMy CTaHAapTY, OAHAKO 3Ta pasHuLa He NpeBbIaeT O4HOV ABaALATOW OT e4UHULLI HOMepa. Ta pasHuua
npeHe6pexnmMo mana, NOCKOIbKY TOYHOCTb OLeHK/ pa3mepa 3epHa 00bIYHO HE MOXET NpeBbIaTh NONOBUHbI €4UHULIbI
Jaxe npu Ham6onee 61aronpUsITHbIX YCIOBUSIX.

BbipaxeHus (2a) 1 (2b). npuBeAeHHble B 7.1 HacToALWero ctaHAapTa, MoryT 6bITb NpeAcTaB/eHb! B BUAE

G* -3 3.3219 Igm. (C.11)
CpaBHeHue 3Toro BblpaxeHus ¢ BbipaxeHuem (C.10) nokasbiBaeT, 4To

G (ACTM) - G =0.0458.
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Mpunoxenne AA

(cnpaBo4yHoe)

CBefleHns 0 COOTBETCTBUMN CCbINNOYHbIX CTAHAAPTOB
HaunoHanbHbIM cTaHgapTam Poccuiickoii ®egepaymm
(» gelicTBylOW MM B 3TOM Ka4eCTBE MEXrocyfapCTBEHHbIM cTaHfapTam)

Ta6nunye [JOA1L

O603HaueHVIe CCbITIOYHOMO CreneHb O603HaueHVe 1 HaVMeHOBaHNe COOTBETCTBYIOLLErO HaLWOHa/IbHOTO
cTaHgapTa COOTBETCTBUS CTaHfapTa
NCO 3785:2006 — .
MCO 14250:2000 HOT FOCT P NCO 14250—2013 «Ctanb. MeTannorpaduyeckas oueHka
[YNNEeKCHOro pasmepa 3epHa u ero pacnpegeneHus»
ACTM E 112—13 — .

+ COOTBETCTBYIOL NI HALMOHABbHBIV CTAHAAPT OTCYTCTBYeT. [0 ero yTBepXAEHNUsi PEKOMEHAYETCS UCMO/b30BaTh
nepeBoj Ha PYCcCkuii A3blK JaHHOTO MeXAyHapogHoro cTaHaapTa. MepeBoj AaHHOTO cTaHgapTa HaxoguTcs B defe-
panbHOM MHOPMaLMOHHOM (DOHAE TEXHUYECKUX PeriaMeHToB U CTaH4apToB.

NMpumeuyaHune — B HacTosWel Tabanue NCNoNb30BAHO ClieayloLiee YCI0BHOe 0603HaYeHe CTENEHN CoOT-

BETCTBUS CTaHAApPTOB:
- IOT — uAeHTNuYHbIE CTAHAAPTLI.

YK 669.14:620.2:006.354 OKC 77.040.99 OKCTY0709

Kntouesble cioBa: ctanu, metansiorpaduueckuii MeTod, onpeaesieHne pasmMepa sepHa

Pepaktop /1.M. HaxumoBa
TexHuyecknii pegaktop N H. Npycakosa
KoppekTop W.A. Koponesa

KomnbloTepHas Bepctka W.A HaneliknHou
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