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HAULMWNOHAINbHbB W  CTAHAOAPT POCCUUMNCKON PEOAEPALUNMN

CTAJlb

MeToAbl OLIEHKM CTENEHU NOJIOCYATOCTH
UIu OPUEHTALIMU MUKPOCTPYKTYP

Steel. Assessing the degree of banding
or orientation of microstructures

[lata BBeaeHua — 2012 — 09 — 01

1 ObnacTtb NpMeHeHus

HacTodawmnn ctanaapT yctaHaBnMBaeT METOAbI, KOTOPbLIE MO3BONAKOT ONMCaTb BHELLHUKW BUA NONOCHYaATbIX
CTPYKTYP U OLIEHUTb CTEMNEHbL NonocyaTocTn. PaccmartpuBaemMblie METOAbI NPUMEHAKOTCA ANA OLIEHKU XapakTepa u
CTEMNEHU Nonoc4aToCTU MUKPOCTPYKTYP METANMOB U APYIrMx MarepuanoB, KOTOPbIE B pe3ynksrare AgedopmMauunm n
OPYrMX TEXHONOMMYECKUX onepaLumm UMELOT nNonoc4yaTyo Unm OpUeHTUPOBAHHYIO CTPYKTYpPY. Hanbonee pacnpocT-
pPaHEHHbIM NPUMEPOM MONOCHATOCTU ABNAETCA nonocyaraga doeppuTHO-NepnUTHaA CTPyKTypa A4e PopMUPOBAaAHHbIX
HU3KOYIrNepoaAUCTbIX cTanen. [ipyrne npumMmepbl nonoc4aToctu — KapoumaHaga nonoc4yaTtoCTh B 3a3BTEKTOUAHbIX
MHCTPYMEHTAarbHbIX CTANAX U MAPTEHCUTHAA NONOCHATOCTb B TEPMO0ODOpabOTaAHHbLIX NErMpoBaHHbIX cTanax. [pm-
Bel1€HHblE METO/bl MOTYT ObITb UCMOMb30BaHbI TAKXKE ANA XapakTe€PUCTUKN HE COAEPXKALLMX MO10CYAaTOCTU MUK-
DOCTPYKTYP C4YacTuLiamMun BTOPOU dpasbl, OPUEHTUPOBAHHBIMU (BbITAHYTLIMW) B Pa3NM4YHOU CTENEHU B HANPaBNEHUN
aedopmanumm.

[TonocyaTble nnm oOpueHTUPOBAHHbIE MUKPOCTPYKTYPbI MOTyT 00pa3oBaTbCs B 04HOMA3HbIX, ABYX(A3HbIX
UnM MHOrodasHbIX MeTannax u Mmarepmanax. Ha BHeLLWHU BU4 OpueHTauumn Unm NnonNoc4aToCTU BNUAIOT Takue
TEXHONOrMYecKkmue hpakTopsbl, Kak CKOPOCTb Kpuctannusauun, CTeneHb NMKBaLMKU, CTENEHBL rOPAYEN UM XONOAHOU
nedhopmaumnn, Xxapakrep Ncrnonb3oBaHHOIO npouecca gedopmMaLmmn, TepMmuyeckas obpadboTka un gpyrme pakropsi.

MUKpOCTPYKTYPHaA N0Noc4aToCTb UM OPUEHTALUA BNUAKOT HA OAHOPOAHOCTb MEXaHUYECKUX CBOUCTB, On-
peaenaemMbixX Npu pasnuyHon opueHTauum oopasuoB N0 OTHOLLEHUIO K HANpaBneHUto gedopmMaLun.

Pe3ynbraTthl, NOfyYeHHble NpuBeaeHHbIMU METOA4AaMU UCMNbITAHUW, MOTYT ObITb UCNOSIb30BaHbI AN KOHTPO-
N4 Ka4yecTBa matepuarna B COOTBETCTBMU C HOpMaMK, COrnacoBaHHbIMU MeXAY NOTPebuTenem n 3roToBUTENEM,
Anda CpaBHEHUA PaA3NMUYHBIX TEXHOMOMMYECKNX NPOLIECCOB U BapUaHTOB OQHOr0 Npouecca, a Takke And nony-
YeHnsa TpedyeMbiX AaHHbIX MPU NCCreaoBaHNN 3aBUCUMOCTU MEXKAY CTPYKTYPOMN N CBONCTBAMMN.

2 HopMmaTunBHbIE CCLINIKA

B HacTodLwem cTaHAapTe UCNONb30BaHbl HOPMAaTUBHbBLIE CChINKKU HA CneayloLne ctaHaapThbl:

[OCT 9450—76 U3mepeHue mukpomeepoocmu eoaesrnusaHueM armasHbIX HaKOHE4YHUKO08

ACTM E 140—01 Tabnuubl nepesoga sHavyeHun teepaoctu ana metannos (ASTM E 140—01, Hardness
Conversion Tables for Metal)

ACTM A 370—03 MeToabl ucnbiTaHU U onpeaeneHnd TEPMUHOB ANA MeXaHUYECKUX UCNbITaAHUU NPOAYK-
U 3 ctann (ASTM A 370—03, Test Methods and Definitions for Mechanical Testing of Steel Products)

ACTM E 384—01 MeTtoabl ncnoeitaHnm metannos Ha MukpoTBepaoctb (ASTM E 384—01, Test Method for
Microhardness of Materials)

ACTM E 562—02 Py4yHOW TO4Ye4yHbIn MeTOoa onpeaeneHna odobemHon aonu dpas (ASTM E 562—02,
Determining Volume Fraction by Systematic Manual Point Count)

N3spaHue odpuumanbHoe
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3 TepMuHbI, onpeneneHna u 06o3Ha4YeHus

3.1 OnpeneneHus

3.1.1 nonocyartaa MUkpocTpykKTypa (banded microstructure): Pa3geneHue ogHon unu donee gas nunu
CTPYKTYPHbIX COCTaBNAKOLLUMX B ABYXdA3HON UK MHOroasHOU MUKPOCTPYKTYPE, UMK y4aCTKOB NMUKBAaLIMKN B O1-
HOOA3HOU UMK COCTOALLIEN N3 OAHOU CTPYKTYPHOMU COCTaBMNAOLLEN MUKPOCTPYKTYPE Ha ABA OTYETNUBLIX CINOA,
napannenbHbiX Ocn gedopmManmnun, B pesynbsrate yanMHeHUa y4acTkoB MUKpOnuKBauun. Ha obpasoBaHue nonoc-
YaTon CTPYKTYPbI MOTYT BNMUATL APYyrue oakTtopsl, HanpuMep Temnepartypa KoHua ropayeun aeopmarm, BENUYu-
Ha 00XXaTus NP ropayven nnn XonoaHou aedopmanmm, YacTUYHbIE NPEBPALLEHUA ayCTeHUTA, 0OYCNOBIEHHbIE
OrpaHN4YeHHON NPOKaNMBaeMOCTbIO UMM HEAOCTATOYHOU CKOPOCTLIO OXNaXXaEHUS.

3.1.2 yucno nepecevyenun yactud (feature interceptions): Yucno yacrmuuy (MnK CKONNEHUU YacTul) pac-
cMaTpuBaemMoun asbl UK CTPYKTYPHOW COCTaBNAOLLEN, KOTOPLIE NepeceKkanTcd NMMHUAMU USMEPUTETTbHOU CETKN
(PUCYHOK 1).

(A) (B)

e e
HanpasneHune gegopmMauum

T
N : 1 o \1,5
2

Py 3
O o

[

[TpumMmedaHUA

1 'Noka3aHbl TUHUN UIMEPUTENBHOU CETKU, OPUEHTUPOBAHHbIE NepneHAUKYyNAaApHO K ock gedopmaumm (A) U na-
pannenesHo ocun fedopmanun (B). lNokasaHbl cxembl noacyeta Ny, Ay, P, 1 Py Ana nNofc4eToB, NPOBOAUMbBIX CBEPXY
BHU3 (A) U cneBa Hanpaso (B).

2 T yKasblBaeT KacaHue YacTuubl, a E yKasblBaeT, YTO U3MepUTenbHasa NMHUA 3aKaH4YUBaeTCH BHYTPU YacTULbI;
oba aTn cny4vaa oUeHUBalOTCA, KaK NoKasaHO Ha PUCYHKE.

PucyHok 1 — WnntocTpauna MeToankn nogcyeTta nepecedeHnn Yactuu N v nepeceveHUi
rpaHuy P ana opueHTUPOBaHHON MUKPOCTPYKTYpPbI

3.1.3 yncno nepeceveHnu rpaHuy (feature interseptions): Yucno rpannu mMexay MaTpuYHOU U paccmart-
puBaemMou dpazamu Unm CTPYKTYPHOU COCTaBNAIOLLEN, KOTOPbLIE NepecekatnTca MMHUAMU U3MEPUTENBHON CETKU
(cM. pucyHoK 1). na otaenbHbIX YacTul, pacnpegeneHHbiX B MaTpuue, YMCro nepecevyeHnn rpaHnu oyaer B ABa
pasa bonbLUe Ynucna nepecev4eHmMmn YacTuLl.

3.1.4 opueHTUpPOBAHHbLIE CTPYKTYPHbIe cocTaBnawowme (oriented constituents): OaHa nnm donee us-
ObITOYHBbIX pa3 (CTPYKTYPHbIX COCTABNAOLWMX), BbITAHYTbIX napannenbHo ocu gedpopmaumnmn He B BUAE Mosnochl
(T. €. becnopsago4HO pacnpeaeneHHbIX); CTENEHb BLITAHYTOCTU M3MEHAETCA B 3aBUCUMOCTU OT pa3Mepa n gedop-
MUPYEMOCTU Pa3bl UNU CTPYKTYPHOW COCTaBRANOLLEN N CTEMNEHU 00XaTUA NPU ropavyen Wunm XonoaHOW
aedopmaummn.

3.1.5 cTepeonornyeckue metoasbl (stereological methods): MeTtoabl, ncnonb3yemble ANA XapakTePUCTHU-
KN TPEXMEPHbLIX COCTaBNAILUMX MUKPOCTPYKTYPbl HAQ OCHOBAHUU U3MEPEHUIN, NPOBOANMBIX HA ABYXMEPHbLIX NI0C-
KOCTAX LUITUAOB.

2
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punMe4YaHWH

1 XoTa AnA OUEeHKWU CTelneHn NofiocHaTtoCTn Uik OprueHTalin MCNOJIB3YHOTCA CTepeoJiorm4eCkie MeTodbl U3Mepe-
HAN, 3TU N3IMeEpPEHUA TPOBOAATCA TOJIBKO Ha T[JIOCKOCTAX, MapalifielibHbIX HalpaBl1EeHUHO ﬂecbopmaumm (T. e.
I'IpOﬂ,OJ'II::HOI?I I'IJ'IOCKOCTI/I), N TPEXMEPHbIE XaPaKTepPUCTUKKU MNMONocHaToCTu WK OPUEeHTalWu He OrnpeieriATCA.

2 B npunoxxeHuun A.1 npuBeaeHbl NPUMEPLI MUKPOCTPYKTYP, UNMIOCTPUPYIOLLIME TEPMUHOMOTUIO, UCTOTb3Y-
EMYI0 ANnd KaYeCTBEHHOro ONUCaHNA Xapakrepa U CTENEHU NONoc4aToCTN UNK opueHTaumun. Ha pucyHke 2 noka-

3aHa cxemMa Ka4eCTBEHHOM KnaccudukaLmm.

OpnHa ¢hasa (CTpYKTYpHas cocTasnsoLlas) [1Be unn donee das (CTPYKTYPHbLIX COCTaBNSAOLLNX)

Pa3MbITble Ronockl

Y3Kue nonocol
LLMpokre Nonock! OpneHTUPOBAaHHbIE MonocyaTbie

CMeluaHHbIe NONOoChHI

HenpepblaHo OpMEHTHpOBGHHble OpHeHTHpOBaHa TOSMBKO OpHEHTHDOBaHbI
0 cbasa*, conepaHue 6 *
PUWEHTUDPOBAHHbIE ONCKPETHbIE y Gt obe hasbl |
(GonbLwon KoadduuneHT YacTuLbl KOTOPOU MEHBLLIC pasnuyuMasn Matpyua
dhopMbIT) OTCYTCTBYET
[ noGynapHLIe [MouTn n3oTponHas [TouTn N30TponHas
BorHyTtble YacTn4yHO nonocyartas YacTtrnyHo nonocyaras
Y3Kkne nonocol Y3Kue nonock!
LLnpoKkne nonoce! LLinpokne nonocel
CMelllaHHble nonockl CMellaHHble NMonock!

it
[OnuHa/llpuHa.

*
nu cTpyKkTypHas cocTaBnsiloLLas.

PucyHok 2 — Cxema Ka4deCTBEHHON Knaccudunkaummn Ana OPpUEeHTUPOBAHHBLIX UKW NOJIOCHaThIX MUKPOCTPYKTYP

3.2 O003HaYeHuUus

N, —4ucno nepeceveHnin Yactul N3MeEpUTENbHbIMU NMUHUAMK, NEPNEHANKYNAPHbLIMU K HAanpaBneHunto 4edop-

MaLUN.
N, — 4ucno nepeceyeHnmn Yactuy N3amepuTeNbHbIMUA NMMHUSIMU, NAapannensHbIMW HaNnpPaBneHno aepopMaLni.
M — yBenuyeHue.
[; — WCTUHHaA ANWUHA U3MEPUTENLHOWU NMUHUK, T. €. ANNHA USMEPUTENBHOU NUHUKU, AeneHHada Ha M.
_ NJ_
-
L= L
P, — 4uCcno nepecevyeHnn rpaHul UsmMepuTenbHbIMU NMHUAMU, NepneHauKynapHbIMU K HAnNpaBneHuio aedop-
MaLUn.
P|| — YMUCNO NepeceyeHnit rpaHnl NUsSMepUTENbHbIMU NMHUAMUN, NapannenbHbIMU HAaNpaBneHUo AedopMaLmn.
PLJ_ - Lt — 2NLJ_
P, = ﬂ = 2N
L= L = 4
N — 4nucno N3MEpPEHHbLIX MONEN UMMM YUCIO OTNEYaTKOB MUKPOTBEPAOCTMH.
~ 2N
N — 2N
L= p
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X — cpeaHue sHauenus (N, |, NLH, P, EL”).

S — OLEHKa cTaH4apTHOro OTKNOHEHUA (o).

[ — MHOXWUTENb, 3aBUCALLUMKA OT Ynucna nccnegoBaHHbIX MONENU U UCNONb3YEMbLIN BMECTE CO CTAaHAAPTHbLIM
OTKINMOHEHUEM U3MepeHnn ana onpeaeneHna 95 % ClI.

95 % Cl — 95 %-HbIM AOBEPUTENBHBLIN UHTEPBAI.

{s
95 % Cl| = iﬁ.

% RA — OTHOCUTENBbHAA TOYHOCTb, %.

% RA — 95;(%-100.

SB, — cpeaHee paccTtoaHue Mexay ueHTpamu nosnoc.

1
Niio

SB,

V, — o0bemMHasa gona nonocyaton goasbl (CTPYKTYPHOU COCTaBAOLLEN).
A, — CpeaHee paccToaHne Mexxay Kpasamu nonoc, cpeaHu cBo00AHbIN NyTh (PACCTOAHUE).

1-V,
NLJ_ |

A=

Al — KO3 MULINEHT aHN3OTPONMUMN.

Niy Py
Al = N B
- Py

(2, — CTENneHb OpPUeHTaLUuUn YacTU4HO OPUEHTUPOBAHHBLIX MUHENHBIX 3NIEMEHTOB CTPYKTYPbl Ha ABYXMEPHON
MNOCKOCTU NONUPOBKW.

O NLJ_ — NLH
%7 N +057INy,
PL-PR
Qi 1

P, +0571P,

4 CywHOCTbL MEeTOoAOB

4.1 MeToauka KauyeCTBEHHOIo ONUCaHUA Xapakrepa nonoc4yarbiX UM OPUEHTUPOBAHHBIX
MUKPOCTPYKTYP Ha OCHOBAHMU MOPOnorMyecKux npM3HakoB MUKPOCTPYKTYPbI

4.1.1 [Ina nccneaoBaHUs MUKPOCTPYKTYPbI 00pa3LoB NCNONb3yeTcsa MeTannorpaouyecknm MUKpPOCKOTNT.
[TonocyaToCcTb UM OPUEHTALMIO NMyYLLEe HAdnAaTb MPU HU3KUX YBENUYEHUAX, HanpumMep ot 50% no 200~

4.1.2 CTeneHb MUKPOCTPYKTYPHOU NONOCHATOCTU WUITM OPUEHTALIMK ONUCLIBAKOT KAYECTBEHHO, UCMNOJb3YA
MUKPOLLNUMbI, BbIPE3aHHbIE NapannenbHOo HanpasneHunto gecopmaunn nsgenud. Cxema kKauecTtBeHHOW KInaccu-
doukaummn angd nonoc4yartbiX UM OPUEHTUPOBAHHBIX MUKPOCTPYKTYP NoKa3aHa Ha pucyHke 2. B npunoxxeHun A.1
npuBeAEeHbl NPUMEPbI MUKPOCTPYKTYP, UNNIOCTPUPYIOLLME TEPMUHOMOTMUIO, UCNONb3YEMYIO ANA KAYECTBEHHOTO
ONMUcaHuA xapakrepa n CTeneHu nNonoc4aTocT NN OpUEHTaLUN.

4.2 Ctepeonormyeckue metoabl ANA KONMYeCTBEHHOro U3mMepeHus CTeneHun NnoriocyYaTocTu Unn
OpUEeHTaALMUN MUKPOCTPYKTYPbI

4.2.1 3T METOAbI NCNONb3YIOTCA ANA U3MEPEHNA YMCA NONOC HA eAUHULY ANWUHBLI, PACCTOAHNA MEXAY
nonocammu unu 4actuuamu v CTeneHn aHu3oTponum unm opuentauyun (napameTpos N, Ny, Al, L4,, SB,

A Wap.).
4
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4.2.2 Ctepeonornyeckme MeTogbl MOryT ObITb NCMONb30OBAaHbI A1 ONpeAeneHusa xapakrepa n CteneHn MmK-
POCTPYKTYPHOW NOOCHaTOCTU UMK OpUeHTaLmnKM ntoboro meTtanna unm matepuana.

4.2.3 Ctepeonormyeckne MetToabl He NPUrogHbl AN 3aMmepeHna oCoOEHHOCTEN CTPYKTYPbI B OTAENbHbIX
30HaxX NUKBaAUUKU, NPUCYTCTBYOLLMX B 4OCTATOYHO rOMOr€HHOW OCTaNlbHOU MUKPOCTPYKTYPE. BMECTO HUX cneayeT
MCNONbL30BaThb CTAHAAPTHbLIE METOALI U3MEPEHUN ANA oNpeaeneHusa pasMmepa Takux 30H. [nga Taknx CTPyKTyp
MOXXHO TaKXXe UCMONb30BaTh METOA UBMEPEHNA MUKPOTBEPAOCTMH.

4.2.4 Ctepeonornyeckme namMepeHna npoBoadaT HanoXXeHnem U3MepUTENbHOU CETKN, COCTOALLEN U3 pAaa
ONM3KO pacnonoXXeHHbIX napannenbHbIX TMHUA U3BECTHOM ANWHBLI, HAHECEHHbIX HA NPO3PAaYHYIO NMACTUKOBYIO
HaKNaaky unu oKynsapHyo BCTaBKY, HA CMPOEKTUPOBAHHOE N300 paXKeHne MUKPOCTPYKTYPbI UMK HA MUKPOXOTOrpa-
douto. IsmepeHna npoBoadaT HanOXXeHUEM U3MEPUTENLHbBIX MMHUK NAapannenbHO U NEPNEHAUKYNAPHO K HAanpaene-
HUto aecbopmaumun. CymmapHaga AnumHa nMHUmM N3mMepuTernbHON CETKU AomKHA ObITb HE MeHee 500 mm. [Mpumepsl
N3MEPEHUN NONOCUATLIX UMM OPUEHTUPOBAHHbLIX CTRYKTYP NPUBEAEHBLI B NPUNoXKeHun A.1.

4.2.5 [INn9 MUKPOCTPYKTYP C AOCTATOYHbIM KOHTPACTOM MEXXAy nonoc4arbiMU UM OPUEHTUPOBAHHBLIMU CTPYK-
TYPHbIMW COCTaBNAOLLUNUMN NOACHET MOXKHO NMPOBOAUTL HA aBTOMATUYECKOM aHann3aTope n3odpa)KeHuin.

4.3 MeTtoa uamepeHa MUKPOTBEpPOOCTH

4.3.1 MeTtog nsmepeHna MMKPOTBEPAOCTU CrneayeT UCNoNb30BaTh TOJNIbKO ANA onpeaeneHund pasnmynin B
TBEPAOCTN B TEPMOODPADOTAHHbIX METANNAxX C NOS1I0CYaTON CTPYKTYPOU, rNaBHbIM 00pa3om B CTansx.

4.3.2 [1na onpeaeneHna TBepaoCT NOMoc Kaxa0ro Tuna B TepMoodpadboTaHHbIX CTansax unu apyrnx Metarn-
nax ucnornb3yeTcda MUKpoTBepaomep. [na Taknx namepeHmnn ocobeHHo XopoLlo noaxoanTt nHaeHTop KHyna.

4.3.3 [1na NnONHOCTbLIO MAPTEHCUTHLIX yrnepoancTbiX U nernpoBaHHbix ctanen (0,10 % — 0,65 % C) B
COCTOSIHUM NOCHE 3aKarky coaep kaHue yrnepoaa s matpuue v NMKBaLUMOHHOM y4acTKe MOXKET ObITb OLIEHEHO MO
3HAYEHUAM MUKPOTBEPAOCTMH.

5 OT6op obpa3uoB

5.1 O6bIMHO 0DOpasubl cneayeT oToupaTb OT KOHEYHOW NPOAYKLIMM NOCNE TOro, KaK BbIMONHEHbI BCE TEXHOIO-
rmyeckue onepawlmmn, o0COOEHHO Te, KOTOPbLIE MOTYT MOBMNUATL HA XapaKTep U CTeNeHb NONOCYaToOCTU. [TOCKONbKY
CTEMNEeHb NONOCYaTOCTU UM OPUEHTALUU MOXXET UBMEHATLCA MO TONLUMHE NONEPEYHOro cevYeHnsd, uccnegyemas
MNANOCKOCTb AOJMKHA NPOXOAUTL Yepes BCE nonepeyHoe ceyeHue. Ecnmn pasmep nsgenmsa CnuKomMm BENMUK ANA
M3roTOBMEHUA MUKpOLLNMda No BCEMY Nonepe4yHoOMy ceyYeHuto, To obpasubl cnegyet oToupaTb B CTaHAAPTHLIX
ydacTkax, Hanpumep y NOBEPXHOCTU, B CEpeguHe paauyca (UM HaA paccTtoaHuu, paBHOM 1/4 TONMLUUHBLI
NMOBEPXHOCTU) U B LIEHTPE UNU B ONpeaerneHHbIX MecTax, yKkasdaHHbIX B COrnaLlueHnax Mexxay U3aroToBuTenem u
norpedurenem.

5.2 CTeneHb NPUCYTCTBYIOLLIEW MOMOCYATOCTU UNKU OPUEHTaAUUKN ONpeaendatoT Ha npoaonbHbIX obpas3suax,
T. €. oObpasLiax ¢ NNOCKOCTbIO NONMPOBAHUA, NapannenbHOn HanpasneHuto gedopmauunn. [ina nMCToBoro npokara
MOXET ObITb TAKXE UCnbITaH obpasel, OPUEHTUPOBAHHLIN B NNOCKOCTU NPOKAaTKK (T. €. NNOCKOCTL LUun1da naparn-
nenbHa NOBEPXHOCTU NUCTA), NPUTOTOBNEHHBLIN MO NOBEPXHOCTLIO, B cCepeauHe TONLWMUHbI NN LIEHTPE NMUCTa B
3aBMCUMOCTMU OT Xapakrepa npuMeHeHna NPoAYKLNN.

5.3 [Nonoc4yaTtocTb UNK OpUEHTaLMSA MOTYT ObITb OLUEHEHbI HA MPOMEXYTOUYHbLIX BUAaX NPOAYKLUUN, HAaNnpUMep
3aroToBKax Unu nNpyTkax, ¢ LENbIO XxapakTepUCTUKM MaTepuana unu KoOHTpona kadecrea. OgHako pe3ynbrarhl
TaKUX UCMbITAHU MOTYT HE NOKa3aTb NPAMOWN CBA3U C pe3ynbrataMmu UCMbITAHU KOHEYHOW npoayKkumu. Obpasubl
1NA UCNbITAHWWU cneayeT U3rotaBnmMBaTh B COOTBETCTBMM C 5.1 N 5.2, HO C y4eTOM AOMNMONHUTENLHOIO TPEOOBAHUSA
K BbIODOPY MecTa pacrnornoXxeHnsa oopasyoB OTHOCUTESIbHO CIIUTKA UMW HEMPEPLIBHONUTOrO cnabda n pyybs ycra-
HOBKW HEMPEPbLIBHOW pa3nuBku. Yncno n mecro otbopa takmnx o0pasLoB A0IMKHbI ObITb YKa3aHbl B COrnaLleHum
MeXay U3roToOBUTENEM U NOTPEDUTENEM.

5.4 [1nowaab NoNMPoOBaHHOMN NOBEPXHOCTU OTAENbHbIX MeTanmnorpaduyeckux oopasLioB A0MKHA OXBATbI-
BaTb BCE NONepeYvYHoe ce4yeHune, ecrnm 3To BO3MOXKHO. [innHa oo6pa3LoB, NU3roToOBNEHHbLIX B MOJIHOM MONEPEYHOM
CeYyeHuu, B HanpasneHnn geopmaumnmn gormKHa coctaBnarb He MeHee 10 mMm. Ecnu cnuikom 6onbLLIOW pasmep
NPOAYKLMU HE NO3BONAET NPUTOTOBUTL LLUNMUA NO BCEMY NONEPEYHOMY CEYEHUIO, TO MUHUMAarbHaA nnowaab no-
NMPOBAHHOM NOBEPXHOCTM 00pPA3LOB, NPUTOTOBMEHHbIX B TPEOYEMbIX MECTaXx, 40MMKHA cocTasnATb 100 MM? npw
NWHe obpasua B NpoaorbHOM HanpaBneHnm He meHee 10 Mm.
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6 NoaroToBka oopa3uoB

6.1 MeTtoanka noaroToBku o0pa3LIoB AoMKHA obecnevnBaTh BbISIBNEHUE MUKPOCTPYKTYPbI U NUCKIIOYAaTb
ype3mMepHoe BrnsiHME BO3HUKAIOLLMX B NpoLecce NpUroTosrneHns aedopmMmaumm unm criaXmuBaHnsa MMKPOHEPOB-
HOCTEMN.

6.2 B 3aBucumocTu ot Buga obpasua unu, ecnm 3To HeooxoaAnmMo anga odopadoTkn Ha aBTOMATUYECKUX MOSN-
POBarbHbIX CTAHKAX, MOXET MPUMEHATLCA MOHTUPOBKA 00PAa3LIOB.

6.3 [1n9 BbIABNEHUN MUKPOCTPYKTYPbI HEOOX0ANMMO AOCTUXKEHMNE 3HAYUTESILHOINO KOHTPACTa NYTEM UCMNOSIb-
30BaHUA COOTBETCTBYIOLLEr0O METOA4A XUMUYECKOTO UMK SNEKTPONTUTUYECKOrO TPaBIMEHUSA, LLBETHOIO TPaBNEHUS
UK OKUCNEHUA U T. A1. [1Ns HEKOTOPbIX MaTepuanoB TPaBleHUEe MOXET 0Ka3aTbCH He00A3aTernbHbIM, €CINU eCTe-
CTBEHHO BO3HMKAKOLLIAA pa3HMLIA B OTPaXaTeNbHOW CMTOCOOHOCTU CTPYKTYPHbLIX COCTABNSAIOLLNX MOXKET o0ecne-
YUTb AOCTATOYHbIA KOHTPACT.

7 MeToanuka

/.1 NMonupoBaHHbIN U NPOTpPAaBNEHHbLIN 00pa3el, NOMeLLaoT HA CTONUK MUKPOCKONa, BbIOMPAatoT NoAX0A5-
LLIee HU3KOe yBenudeHne, Hanpumep, 50 unn 100X, n nayyarot MUKPOCTPYKTYPY. YcTaHaBnuBaloT obpasel Tak,
4yToObI HaNpaBneHne aedopmaLim Ha NPOEKUMOHHOM 3KpaHe ObINO roOpU3oHTarNbHbIM.

7.1.1 icnonb3ytoT 00 bEKT-MUKPOMETP AN1A onpeaerneHns yBenmyeHus B nrocKOCTU NPOEKLINN N300paXKeHns
NN B NIOCKOCTU dpoTorpacouposaHund. [ina onpeaeneHna 4nMHbl TIMHUA HA USMEPUTENBHOW CETKE HAKNaaKuU B
MUIMUMMETPAaX UCNONb3YIOT NMUHEUKY.

/.1.2 NepBoHa4anbLHOE nNorne BbIOMPAaIOT NyTem NPOU3BOSILHOIO NepemMeLLleHnsa CTonuka u yctaHaBnmBatoT
0e3 AONONHUTENLHOW PErYNNUPOBKU €ro NONOXKEHUS.

7.1.3 [1nga 6onbLUMHCTBA N3MEPEHUIN UCTIONb3YETCA CBETNONOJIbHOE 0CcBeLleHne. OaHaKo B 3aBUCUMOCTHU OT
nccrieayemMoro cnmnasa unu matepuana mMoryt ObITb UCNONbL30BaHbI APYrMe BUAbl OCBELLEHUSA, HANPUMEP NONAPU-
30BaHHbIN CBET NN andpdepeHunanbHbIM MHTEPEPEHLUMOHHBIA KOHTPACT.

{/.1.4 lamepeHna MOXXHO TakKKe NPoOBOAUTL HANOXEHUEM U3MEPUTENbLHOWU CETKU HA MUKPOdroTOrpadum
MPOU3BONbHO BbIOPAHHLIX MOMNEN 3PEHUSA NPU COOTBETCTBYIOLLINX YBETNTNYEHUSAX.

{.2 Ka4yecTBEeHHO onpeaendloT XapakTep U CTeENEHb NPUCYTCTBYIOLLIEN NONMOCYATOCTU UM OPUEHTaLNN B
COOTBETCTBUM C NOCNeayoLLNMK yKasaHUAMU. [na naeHTUuuKaummn u knaccuukaumm npuUCyTCTBYIOLLNX CTPYK-
TYPHbIX COCTaBNAIOLLUMX MOXET NOTPedOoBaTLCA NCcnegoBaHue npu 0onee BbICOKMX yBenuveHuax. icnonb3yemas
cxXema Krnaccudukaumm nokasaHa Ha PUCyHkKe 2.

{.2.1 OnpepenaroT, BO3HMKNA N1 N0N10CYaTOCTh UMK OpueHTaumua scnegcrsue UIsSMeHEHUU B UHTEHCUBHOCT W
TpaBreHnda OAHOU dbasbl UMK CTPYKTYPHOW COCTaBNAIOLLEN, KAK 3TO MOXKET NPOUCX0AUTL B Pe3ynbrare nukBauun B
obpasuax oTnyLLeHHON MAPTEHCUTHON NErMpoBaHHOW cTanu, UNu BCneacrene NnpemMmyLLecTBeHHOW OpueHTauun
OAHON nnu dornee a3 nnu CTPYKTYPHbIX COCTABNAIOLLMX B ABYXda3HOM nnm mHorodasHom obpasue.

7.2.2 ['lpn HaNU4MKM opueHTaLMKM U1 NON0C4aToCcTu B ABYXdha3HOM UM MHorodpasHoM obpasLe onpeaenstor,
UMEET NN MECTO TONbLKO NPeEUMYLLIECTBEHHAA OPUEHTAaLUA coaepXKallencd B MEHbLUEM KONMUYECTBE dasbl UNN
CTPYKTYPHON COCTaBNAIOLLEN B MATPUYHOWN (hase. B gpyrux cnydasax Moryt ObiTb OPUEHTUPOBAHBLI 00€e hasbl,
npu4yem HU ogHa U3 HUX He ABNAeTCd MaTPUYHOU (Ppa3on.

{.2.3 Ana aAByxdasHbix (CoaepKaLumx ABE CTPYKTYPHbIE COCTaBMNAKOLLME) UMM MHOToda3HbIX (CoaepaLlumx
MHOTO CTPYKTYPHbIX COCTaBMNALLMX) MUKPOCTPYKTYP ONPeaensatoT, UMEET N nonocyaras sTopad dpasa (CTPYKTYp-
Hada COCTaBnNAOLAada) BUA CNOEB Unu npeacraBnaeT cobon decnopaaoyHo pacnpeaeneHHble OPUEHTUPOBAHHbLIE
YyacTuubl, HE 00pasytoLLne NOnoc.

{.2.4 BTexcny4yaax, korga Bropasa dpasa unm CTpykTypHasa coctaBndaoLLiad UMeeT BUA nornoc Ui OPUEHTHU-
poBaHa B HEMONOCYaTON, HEOPUEHTUPOBAHHOW MaTpuLe, onpeaenatoT, MPUCYTCTBYET KM nofocyarasd unm OpUEHTU-
POBaHHAA CTPYKTYPHAA COCTaBNAOLWAA B BUAE ANCKPETHbIX YaCTULL (KOTOPbIE MOTYT ObITb rNOOYNAPHbLIMU UMK
BbITAHYTbIMW) UMW B BUAE HENPEPLIBHOU OPUEHTUPOBAHHOWU CTPYKTYPHOU COCTaBNAIOLLEMN.

{.2.5 OnucbIBalOT BUA pacnpeaeneHns BTopoun dpasbl (bonee cBeTNbIX nnmn 00onee TeMHbIX y4acTKOB TPpaBIie-
HUA B 0QHOMA3HON MUKPOCTPYKTYPE) HA OCHOBaAHWM HADMOAaeMOWN KapTUHbI, Hanpumep: U30TponHas (HEOPUEHTK-
poOBaHHaA UMK Henonoc4yarasa), No4YTn N30TPONHAaA, YaCTUYHO nonoc4yaras, YaCTM4HO OPUEHTUPOBAHHASA, PA3Mbl-
Tbl€ MNONOCHI, Y3KME NONOCHI, LUNPOKNE MOSNOCHI, CMELLUAHHbLIE Y3KNE N LUMPOKME NONOCHI, MONTHOCTbIO OPUEHTUPO-
BaAHHAA U T. A.

{.2.6 ['pnMmepbl MUKPOCTPYKTYP, NPUBEAEHHLIE B NPUMOXEHUN A.1, UNMNIOCTPUPYIOT NCNONMb30BAHUE TaKOW
TEPMUHONOINMU ANA KQYECTBEHHOIO ONMMCAaHNA Xapakrepa 1 CTeNeHMU Nonoc4aToCTU UNU opueHTaumnn. PUCYHOK 2
NOoKa3bIBAET CXEMY NoaxoAa K Krnaccudukaumm MUKPOCTPYKTYP.

6
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/.3 [NlomeLaloT U3BMePUTENLHYIO CETKY Ha CNpoeLunpoBaHHOE N300paXXeHne nnm MmkpodoTorpadouio npouns-
BOJNbHO BblIOpaHHOro nond (7.1) tak, YToObl MMHUKN CETKU ObINKN NEepNeHANKYNAPHLI K HAanpasneHuto aedopmMmanmn.
CeTKa gormkHa ObITb yCTAaHOBNEHA oneparopom 0e3 cmelleHnd. OnpenensatoT, Kakasa dpasa unm CTPYKTypHas co-
cTaBnsawoLLan aBnaeTcsd nonoc4yarton. B Tom cnyyae, ecnu nonocyatbiMm ABNAOTCA 00€ dpasbl UIMN CTPYKTYPHbIE
COCTaBnAOLME NPU OTCYTCTBUN PA3NUYUMON MATPUYHON dhasbl, BbIOMpaloT ogHy 3 dpas and nogcyera. O0ObIYHO
nyylue npoBoAnUTb NogcyeT ANd dyasbl, NPUCYTCTBYIOLLEN B MEHbLLEM KOnn4yecTee. B 3aBUCUMOCTU OT LIENKN U3ME-
PEHUN NN B COOTBETCTBUN C TPEDOBAHUAMMU TEXHNYECKUX YCITOBUW MOXKET ObITb U3MEPEHO 3Ha4YeHne N, unmn P;
nnu oda 3T 3Ha4veHua (metoguka onpeaeneHna s 7.3.1 — 7.3.4), ncnonb3ys opueHTaumum UsMepuTernbHOM CETKU
nepneHaMKynapHo (L) nnu napannensHo (||) HanpasneHuio gedgopmauuu.

1.3.1 NamepeHue N, | — HaknagbliBaloT USMEPUTENBLHYIO CETKY NEPNEHAUKYNAPHO K HANpaBneHUo Aedop-
MaLUWKW U NOACUHUTBLIBAKOT YMCIO AUCKPETHbIX YaCTUL, UNTU CKOMNEHUUN YaCcTUL, nepecevYeHHbIX U3MEPUTENBbHbIMU
NMHNAMW. [lnga AByxdpasHOU CTPYKTYPbI NOACYUTLIBAIOT BCE NEpPECEeYEHnd paccMaTpuBaemMon dassbl, T. €. Te, KOTO-
Pbl€ OTYETNNBO ABMAOTCH YaCTbIO NONOC, U T€, KOTOPbLIE HE ABNAIOTCA. ECnn ABe nnmn 6onee cMeXxHbIX YacTull,
3€pPEH UNn CKOoMNmneHMn YacTtuy paccmaTtpuBaemMoun dpasbl UNU CTPYKTYPHOU COCTaBNAIOLLEN NEPECEKAOTCA NMUHU-
e CETKU, T. €. Mexay Nogo0HbIMK YacTuUuammn, 3epHamMu UM CKONMEHNAMN HE NPUCYTCTBYET APYron doasbl Nnu
CTPYKTYPHOU COCTaBMNAOLLEN, TO 3TOT Cny4vyau crneayeT y4uTbiBaTh Kak ogHO nepecedveHune (N = 1). KacaHue ¢
N3MEPUTENBHOU NMHUEN YYUTLIBAETCA KaK NONOBUHA NepeceveHnd. Cny4vau, Kkorga KOHUbI TIMHUN HAXOAATCA BHYT-
PU YaCTULbI, CKOMIMEHNA YaCTULL UMK 3EPHA, TAKXKE YYUTbIBAIOTCA KaK NoNoBuHa nepeceveHusd. B tadbnuue 1 npuse-
JEHbI NpaBuna noacyeTa, a PUCYHOK 1 UNNIOCTPUPYET METOAUKY nNogcyeTa. BbIMMCNAIOT YMCIO NEepeceyYeHnm
YyacTuuy Ha eAuHULY ANUHBLI IMHKUK, NeprneHanKynapHon K ocun aecopmauun, N, |, no opmyne

NJ_
N =T, (1)

roe N, — 4ncno nepeceyYeHun;
[; — WCTUHHaA ANnHa U3MEPUTENBHOWN NIMHUU, T. €. ANTMHA U3MEPUTENBHOU NUHUU, AeneHHada Ha M.

Tadbnunua 1 —TllIpaBuna nogc4yeta 3HavyeHUn N n P

1 N nepecedveHuss — [MoACUYUTBIBAIOT YMCIO OTAENbHBIX YacTUL, 3epeH WU CKOMMEeHUA paccMaTpuBaeMon
CTPYKTYPHOW COCTaBNALLEN, NepeceYeHHbIX MMHUSAMN N3MEPUTENBHONW CETKMU

2 P nepecedveHuss — oA cyYMTLIBAIOT YNCMO rPaHUL, MeXAy HENOXOXUMU hasaMn NN CTPYKTYPHBIMU COCTaB-
narWuMn?), nepeceyeHHbIMU IUHUAMU U3MEPUTENBHON CETKM

3 Ecnn aBe nnu 6onee cCMeXHbIX YacTul, 3€PEH UNU CKOMMNEHUA YacTuUL paccMaTpuBaemMon dasbl NN CTPYK-
TYPHOW COCTaBNAKLLEN nepeceKkarnTca MMHUAMU CETKMU (HUKAKOU APYron asbl UNN CTPYKTYPHOW COCTaBIA-
loWen Mexay nepecekaemMbiMU YacTulamMn He NPUCYTCTBYET), TO TaKOoW crnydaun crieayeT yunuThiBaTh Kak
OAHO nepeceveHne (N=1). Ona P nepeceyeHUN HE yUUTbIBAIOT rpaHUUbl oasbl WU CTPYKTYPHOU COCTaB-
NALWEN MeXay CXOAHbIMM YacTulamMn, 3epHaMum U T. 4. 3TOT BOMNPOC Hanbonee 4acTto BO3HUKAET Mpu
namepeHunax Ny u P B CTPyKTypax ¢ CUNbHO BbIpaXXE€HHOW MON0CHaTOCTbIO

4 Ecnn usmepuTenbHaa NUHUA KacaeTca paccMaTpuBaeMOW YacTuubl, 3epHa WU CKOMMEHUA YacTul,
TO N yquTbiBaloT Kak 1/2, a P Kak 1

5 Ecnn nameputenbHas NMHUA 3akaHYMBaeTCa BHYTPU YacTuubl, To N yuuThIBaKT Kak 1/2, a P KakK 1

6 Ecnn Bca nameputensHas NMUHUA MOMHOCTBLIO MOMeELLaeTcs BHYTPU dhasbl UMK paccMaTpmUBaeMOro 00LekK-
Ta (3TO MOXET NpPoUCcXoAuTb NpW napannenbHOM pacnonoXeHUn U3IMepUTENbHOW NMUHUKM OTHOCUTEb-
HO ocK AedopMaumnu B Matepuanax ¢ CUNbHO BeIpaXXeHHOW nonoc4YaTocTbio), TO N yuuTbiBaeTca kak 1/2,
a P kak O

A) Ecnu BO3MOXHO, TO 0BpasLibl TPaBAT Tak, YToObl CXOAHbIE FpaHuLbl hasbl UMU CTPYKTYPHOW COCTaBNSAOLLEH
He OblN BbISIBNEHbl U Habntogannuck TONbKO HENOXOXUE rpaHuLbl.

7.3.2 \amepenune N — noBOpavMBaOT M3MEPUTENBHYIO CETKY OTHOCUTESNBHO TOrO XKe MOMA U TOro e
MeCTa, Ha KOTOPOM uamepanu N, , Tak, YToObl U3MEPUTENbHbLIE NTMHUN ObINTM OPUEHTUPOBAHLI NapannensLHO HanpPa.-
neHuto gecdopmauunn. He cnegyet ycraHaBnuBaTb U3MEPUTENBLHYIO CETKY Ha KaKyto-nndo crneuunansHO BbIOpaH-
HYt0 0CODEHHOCTb MM 0CODEHHOCTU MUKPOCTPYKTYpPbI. [oAcunTbIBAOT BCE NepeceyeHuns Yyactuy NV ¢ uamepu-
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T€NbHbLIMW NUHUAMU (KaK OonUcaHo B 7.3.1) HE3aBUCUMO OT TOro, ABNATCA OHU OTYETNUBON YaCTbIO y4yacTKa
NONOCHI UMK HE ABNAKOTCA. BbIMMCNAOT YUCNO NepPeceyYeHnin YacTuL Ha eANHULY ANUHbI MTMHUK, NapannenbHOn

ocu gecpopmanuu, N, no opmyne

N N 2)
L= L,

rae L; — UCTUHHaA AnvMHa usMepuTenbHON NUHUKU (CM. 7.3.1).

1.3.3 lamepeHune P, | — HaknaabIiBaKT NU3MEPUTENBLHYIO CETKY NepneHanKyNApPHO K HanpaeneHuto aedop-
MauMu N NOACHUTLIBAKOT YMCIO CIy4YaeB nepecevyeHna U3MePUTENbHbIMU MUHUAMU rPaHULIbI YaCcTULbI, dpa3bl UK
CTPYKTYPHOW cocTaBndawowien, P, HeaaBucMMo OT TOr0, ABNAETCA YacTuua, dpasa unu CTpyKTypHasa CoOCTaBnAIo-
LAaA OTYETNMUMBOU YaCTbIO MONOCHI UNU HET. He yuYuThIBAIOT rpaHnL Mexxay dpasoun Uinn CTPYKTYPHOU COCTaBNALO-
Len n nogo0dHbIMKN YacTULamn, 3epHamm U CKONNEHUAMMU YacTUL. YUUTLIBAIOT TONbLKO NepeceYvYeHuns rpaHuLl
dbasbl UNU CTPYKTYPHOW COCTaBNAKOLLEN C HENOXOXXUMU YacTuLlamMu, 3€pHamMu UM CKONNeHnamm yactuu. KacaHue
rpaHuLbl C USMEPUTENBHON NMIMHUEN YYUTLIBAIOT KAk 0QHO nepeceveHune. B tabnuue 1 npuBeaeHbl npaBunia noj-
cyeTa, a PUCYHOK 1 MNNIOCTPUPYET METOAUKY nNoagcyeTa. BelYMCNAOT YMCIO NnepeceyeHnn YacTtuu Ha eauHuUy
ONWUHbBI MMHUA, NEepPNEeHANKYNAPHON K ocu gedbopmMauuun, P, |, no opmMmyne

P
PL=T". 3)

rae L, — NCTUHHaA AnMHa usamMepuTenbHOU NMUHUK (CM. 7.3.1).

7.3.4 VlamepeHue P — noBOpa4nBaloT U3MepPUTENbHYIO CETKY OTHOCUTENbHO TOrO MO U TOrO XKe MeCTa,
Ha KOTOPOM U3mepanu P; |, Tak, YToObl NMMHKUK ObINIM OPUEHTUPOBAHLI NAPannenbLHO HanpaBneHuo AedopMmaunn u
NOACYUTBLIBAIOT YWUCIO BCEX NEepeCceveHn rpaHnL YacTul, goasbl NN CTPYKTYPHOU CoCTaBnsatoLen, Py, Ans pac-
cMaTpuBaeMbIX 00BbEKTOB (Kak onucaHo B 7.3.3). BbiuncnaoT Yucno nepeceyeHnn rpaHny Ha eguHuuy AnnHbl
NMHUK, NapanneneHou ocu gegopmMauuu, P, no gopmyne

B =L 4
L”_Lf, ()

rae Ly — UCTUHHaA ANUHa N3MEPUTENLHOW NTMHUK (CM. 7.3.1).

7.3.5 NamepeHua cnegyeT NnoOBTOPUTL MO MEHbLLEN MEPE Ha NATU NONAX ANA KaXkaoro oopasua unm y4acrka,
BbIOpaHHbLIX ornepaTopom NPou3BoOsibHO. Ecnn KapTuHa nNonoc4yaTtoCTU CyLLEeCTBEHHO USMEHSAETCH MO TONLLUUHE
npoaoribHOro oopasua, To UsMepeHnsa MOryt ObiTb NPOBEAEHLI B ONpeaeneHHbIX MecTtax, HanpuMep rnoa NoBep-
XHOCTbLIO, B CEpPeaUHE TONLUUHBbI U LUEHTPE UK B pAAE MECT MO TONLMUHE ANd OLIEHKU BO3MOXXHbIX USMEHEHUIN ANA
pPa3NU4HbIX y4aCcTKOB 00pasua.

{.3.6 [Npumepbl UCNONb30BaAHUA 3TUX METOAUK UBMEPEHUA NPUBEAEHBI B MPUNOXeHUn A.1.

7.4 [1na nonoc4yaTtbIiX TEPMO0DOPa0OTAHHbLIX MUKPOCTPYKTYP, 0COOEHHO ANA NErmpoBaHHbIX CTanen, onncaH-
Hbl€ BblLLE N3MEPEHUA MUKPOCTPYKTYPbI MOTYT ObITb 4OMNOJIHEHbLI ONpeAeneHnemM cpegHen MUKPOTBEPAOCTU NO-
noc. OnpeaendatoT npupoay NPUCYTCTBYIOLLUX NOMOC, HANPUMEP, ABMAKTCA NU CBETNO U TEMHO TPaBdALLMECS
MONOCbl MAPTEHCUTOM UMK, COOTBETCTBEHHO, DEMHUTOM U MAPTEHCUTOM.

{.4.1 TBEpAOCTb KaXXa0Uu nonockl USMEPSAIOT C UCNONb30BaHNEM UHAEHTOPA KHyna nunu Bukkepca. Harpyaky
noaouparoT Tak, YToObl OTNEYATOK NOMHOCTbLIO HAXOAUNCA BHYTPU NOnoc. Ecnn 910 BO3MOXHO, TO CNeAayeT UC-
nonb3oBartb Harpy3ky 500 r, ocobeHHO ecnn gomkHa ObITb OLIEHEHA SKBUBANEHTHAA TBEPAOCTL MNo wkane C Pok-
Benna (HRC). NamepeHna MnkpoTBepaoCcTu crnegyeT BbINONHATL B COOTBETCTBUU C T OC T 9450.

{.4.2 [Ina onpeaeneHuna cpeaHen TBepaoCTU cneayert npoBoANTb HE MEHEE NATU USMEPEHUIN B KaXXKOA0M
TUMe Nonoc (CBETNO U TEMHO TPaBALLEMCHA MAPTEHCUTE UM MAPTEHCUTE U DENHUTE B 3@aBUCUMOCTHU OT NMPUPOAbl
nonoc). [Aina Menkux y4acTkoB NMKBALIMK NONyYeHne NATU 1 bonee oTrnevyaTrkoB MUKPOTBEPAOCTN MOXKET OKa3aTbCH
HEBO3MOXXHbIM.

[] PUMEYaAaHWUE— =eisll Pa3HWUa B SHAYEHWUAX MUKPOTBEPAOCTH MO KHyI'Iy MeXy NoJiIoCaM HEe3Ha4YUTEeJ1bHA, TO
MOXHO oripeiacelsintb CTatTUCTUYECKYHO 3HaYUNMOCTb STOW pa3HWLbl, UCMNOJ1b3yA l‘—l{pI/ITepI/II?I, Kak ornncaHo B OONbLUMHCTBE
yq66HMI{OB No CTAaTUCTUNKE.

{.4.3 NepeBog 3Ha4veHun TBepaoctu Nno KHyny (HK) B 3KkBMBANEHTHbIE 3HAYEHUA TBEPAOCTU No Lkane C
Poksenna (HRC) Tpebyet OonbLUON TLLATENBHOCTU U MOXKET COMPOBOXKAATLCA 3HAYUTENBbHOW OLLMOKOW, OCODEHHO
€CNnnU UCNOMb30BaHHbLIE NPU UCMNbITAHUAX HArpy3ku obinu meHee 500 r. Tabnuupbl, npuBeaeHHble B ACTM E 140,
He BKknto4atoT nepeso 3HaveHn HK B HRC (unu apyrue wkanel) And ctanen TBepAoCTbio Bhille 251 HK; ogHako
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ctaHpapT ACTM A 370 no3BONAEeT OCYLLUECTBUTbL TAKOU NEPEBOA ANA UHTEpPBana 3Ha4eHUU TBEPJ0CTU, OXBaTbIBA-
loLero tTepmoodpaboTaHHble ctanu. Anga nepesoaa sHavyeHnn HK B HRC MOXHO Takke ncnonb3oBaTb POPMYIbI,

NPUBEAEHHbIE B NPUINOXXEHUN A 2.

/.4.4 [1nq 3akaneHHbIX yrnepoanucTbiX N NErMpoBaHHbIX cTanen ¢ maccosou gonen yrnepoaa ot 0,10 % Ao
0,65 % namepeHna TBepaoCTu B COCTOAHUK NMOCHE 3aKanku N03BONAIOT OLIEHUTL coaepXaHne yrnepoaa B MaTpu-

Lie U MIMKBALIMOHHbIX NONOCKAaX Unn natHax. Kak marpuua, Tak n NMKBaLMOHHbIE YY4aCTKU AOIMKHbI ObITb MOSTHOCTLIO
MapPTEHCUTHbLIMU (34 UCKITIOYEHUEM ODbLIMHOIO HE3HAYUTENBLHOIO KONUYECTBA OCTATOYHOIO ayCTEHUTA) U B COCTOS-
HUU Nocne 3akanku. 3HayeHna MuKpoTeepaoctu no KHyny (npu Harpy3ke 500 r) ana maTpuubl U MMKBALIMOHHBIX

y4yacTKoB nepesoadarcd B 3HayeHuda HRC (dpopmynbl (A.2.1) n (A.2.3) npunoxeHuda A.2), coaepxaHue yrnepoaa B
3aBUCUMOCTMU OT 3HAYEHUA TBEPAOCTU onpeaendatoT no popmyne (A.2.4) npunoxeHua A.2.

8 BbluncneHue pe3ynbLTaToB

8.1 INocne npoBeaeHNa uU3MeEpPeHUn Ha TpedbyemMoM 4Yucrne nornen N Unm n3MepeHunsa onpeaerneHHoro
yucna oTnevyaTtkoB MUKPOTBEPAOCTU N BLIMUCNAIOT cpeaHee 3Ha4YEHNE KaXXaoro U3MepeHna JeneHnemM CyMmbl

M3MepeHui Ha n anda onpeaerneHns cpeaHux aHavenun Ny, Ny, Py, P unu cpegHero sHadyeHus MUKpoTBep-
f0CTW No KHyny Ansi nonoc kaxaoro Tuna. [ns MUKPOCTPYKTYPbI C CUIbHO BbIP@XEHHOM N0nocyaTocTbio N,
(UEPTOYKA HAZ BESIMUYMHON YKA3bLIBAET HA CPEeHEE 3HAYEHUE) ABMSAETCA MePON Ynucna nonoc Ha 1 Mm (1/2 B, |

npuBnnanTensHo pasHa N, | ).

8.2 llanee BbIMNCNAIOT CTaHAAPTHLIE OTKIIOHEHUA S 3TUX U3MEPEHNI ANA N NMONEN UNKU OTNEYATKOB MUKPO-
TBEPAOCTN U3 BblIPaXXEHUSA

. L
s:[ﬁE[X,-—X]] | ()

rae X; = pe3ynsrarbl U3BMEPEHUN OTAENbHbIX NONEN;

X =CpeaHee 3HaYEeHNE.

8.3 [lanee BbiuncnatoT 95 %-Hbin AOBEPUTENBHLIM UHTEpPBAan, 95 % Cl, Ana Ka)Xaoro sAMepeHnd, UCMorb3yS
BbIpaXkeHne

95 % Cl = + (6)

ts
i
rie S — CraHAapTHOE OTKIOHEHUE;
{ LI3BMEHSAETCA B 3aBUCUMOCTU OT Ynucra namepeHumn (rabnuua 2).
3Ha4YeHue ANA KaXXaoro UsMepeHunsd BblpaXkaetcd Kak cpegHee sHaueHue £ 95 % Cl.

8.4 [lanee BbIMMUCNAIOT OTHOCUTENBLHYIO TOYHOCTL B NpoLEeHTax, % RA, KaXKaoro uamMmepeHud u3 BblpakeHus

0
% RA — 95fc'woo, (7)

rae X — cpeagHee 3Ha4YeHne KaXkgoro UsMepeHus.
OTHOCUTENBbHAA TOYHOCTbL ABNMAETCA OLEHKOU NOrPeLLIHOCTU KaXXaoro nuamepeHusa B %, cBA3aHHOU C U3SMEHE-

HUEM 3HA4YEHUU NPU Nepexone oT ogHOro nonga K gpyromy. O0ObIMHO AOCTATOYHOU ABNAETCH TOYHOCTb 30 % 1

MeHee. Ecnn % RA oka)eTcs 3Ha4YUTENbHO BbILLE, TO MOTYT ObITb NPOBEAEHbLI AONONMHUTESNbHLIE NBMEPEHUSA C
LUenblo ynyylueHna sHavyeHunda % RA.

Tadbnunua 2— 3HayeHna t ana BblMUcNeHUA 95 %-HOro 4oBEPUTENBHOrO MHTEpBana

n—1 t n—1 t
2 4 303 I 2,365
3 3,182 3 2,306
4 2. 7/6 9 2,262
5 2571 10 2,228
6 2447

[TpuyMedyaHUe 1—n COOTBETCTBYET YMNCITY USMEPEHUN.
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8.5 CpeaHee paccrodHue (0T LEHTpA A0 UeHTpa) Anda nofnocyaron Unm opueHTUpPOBaHHOU dbasbl (MU CTPYK-
TYPHOU cocTaBnawowen), SB,, MOXKHO onpeaenuTb Kak BennuiuHy odpatHyio N, |

SB =—. (8)

MOXHO TaKXe BbIMUCNUTL CpeaHnn cBOOOAHBLIN NYTb (OT Kpas Ao Kpas). [na aTtoro Heobxoammo onpeaenuTb
00BLEMHYIO Aonto V,, nonocyaTon unn OpueHTUpPOBaHHOU dhasbl (CTPYKTYPHOM COCTaBNALLEN) METOA0M TOYEYHO-
ro nogcyeta (ASTM E 562) nnun gpyrumm noaxogawiumm metogamu. CpeaHnn cBoOOOAHbLIN NYTb A, ONpeaensaeTcs
13 BblpaXXeHUA

1-V.
A= —, (9)
. Npy1

rae V, = oobemHasa gona (He B NPOUEHTax).

Pa3HOCTb Mexay cpeaHUM PacCTOAHUEM U CpeaHUM CBOOOAHbLIM NYTEM NO3BONAET OLEHUTL CPEAHION
LLUMPUHY NONOCYaToOn UNU OPUEHTUPOBAHHOU dpa3bl UMK CTPYKTYPHOU COCTaBNAIOLLEN.

8.6 BbluncnaT Koo dUUuMeHT aHM3oTponuu Al, nCnonb3ya cpeaHue 3Ha4eHud, onpeaeneHHole B 8.1, n3
BbIpaXXeHUA

Al==— um Al= =— (10)

ST ABa KoadhdpuumneHTa A0mKHbI ObITb NPUONN3UTENBHO PaBHbI, NMOCKOSNbKY €CINMKU HE YYUTbLIBATb BNUAHUA
KaCaHWW YacTuL U rpaHul, a Takxke OLUMOKM BbIMMCINEHUN, TO ANA Takux cTpyktyp P, = 2N,. KoapduyneHT
aHU3oTponun aAnga decnopsago4YHO OPUEHTUPOBAHHOW HEMONOCYATON MUKPOCTPYKTYPbI paBeH eanHuue. C yBenuye-
HWEM CTENEHU OPUEHTALIMN NN MONOCHATOCTUN KOIMDPULIMEHT aHU3OTPONUN BO3PACTAET BbILLE €AUHULIBI.

8.7 CteneHb opueHTauumn £2,, 4YaCTUYHO OPUEHTUPOBAHHBIX IMHENHBLIX 3NEMEHTOB CTPYKTYPbI HA ABYXMEP-
HOM NJIOCKOCTU LWNNpa MOXHO BbIYUCIIUTL, UCMONb3yA 3Ha4YeHua N, unu P;, onpepenexHdolie B 8.1, no popmyrne

P, -P
m Q= ——= = (11)
P, +0571P,

0. — NLJ_ _NLH
27 N, +0571N,

3TN ABA 3HAYEHUSA AO0IMKHbI ObITb MPUONU3NTENBHO PaBHbI, MOCKONbKY €CINKU HE YYUTbIBATb BNUAHUE KACAHUN
4acTul M rpaHnl, a Takeke OLUMOKKN BbIYUCIIEHUN, TO ANA TakuX CTRYKTYP P, =2N,. CTeneHb OpUeHTaLUN MOXET
M3MEHATbLCA OT HYNA (NONHOCTLIO DecnopsaovyHoe pacnpeaeneHune) Ao 1,0 (NONHOCTLIO OPUEHTUPOBAHHASA

CTPYKTYpAa).
9 lNpoTokon ucnbITaHUU

9.1 NpoToKon AomMKEH cogep>aTb NONHYI0 MHdOpMaLKnIO 00 NCNbITAHHOM 00pa3LUe: ero NPONCXOXKAEHUE,
pacnonoXeHue B u3aenun, BUa npoaykumn, aaty aHanusa, YMcno u3aMepeHHbIX Nnoneun nnm oTnev4aTkoB MUKPO-
TBEPAOCTU, UCMONb30BAHHOE YBENUYEHUE UT. 1.

9.2 OnNucbLIBaAIOT XapakTep U CTENEHb NONOCYATOCTU MU OPUEHTALIMN, NPUCYTCTBYIOLLEN B MUKPOCTPYKTYPE.

9.3 B 3aBUCMMOCTHK OT BbINOJTHEHHbLIX U3MEPEHUN YKA3bIBAKOT CpeaHEeE 3HAaYEeHUE, CTaHAAPTHOE OTKIMOHEHME,
95 Y%-HbIN OBEPUTENbHBLIN MHTEPBAN U Y% OTHOCUTENbHOW TOYHOCTU ANA Kaxaoro uamepenuna (N, Ny, P,
P W HK — ana kaxaoro tuna nonocel). flanee B 3aBUCUMOCTU OT BbIMOSHEHHbLIX NONOCHATOCTbIO YKaXUTE
3HaYeHUA paccTtoaHnn SB| n A, BblMUCIIEHHbLIE B 8.5.

9.4 [1na 06pa3uoB, B KOTOPbLIX Oblna onpeaeneHa MUKPOTBEPAO0CTb NMONOC, BbIMUCNAIOT PA3HOCTb B 3HAYEHMU-
AX TBEPAOCTU N0 KHyNy mMexay nonocamu, ecnu ato Tpedyetcd. [NepeBoa 3HavyeHnn HK B 3HayeHnsa HRC (nnu
pyrue wKanbl) MOXET coaepaTb 3HAYUTENbHYIO OLLMOKY (B 0COOEHHOCTU Anda Harpy3ku meHee 500r).

9.4.1 [1na 3akaneHHbIX yrnepoaucTbiX U NETMPOBAaHHbLIX CTANEen C MAPTEHCUTHOU CTPYKTYPOU MaTpPULbl U
NMMKBALIMOHHbIX y4aCTKOB MO>KHO OLIEHUTL COAEpXaHue yrnepoaa B MaTpuue U NMKBaLUMOHHOM y4YacTKke Ha OCHOBA-
HUXU 3HAYEHUN TBEPOOCTU B COCTOAHUN NOCHE 3aKkanku, UCnonb3ya METOAUKY, ONMUCAHHYIO B NMPUMNOXKEHUU A.2.
JTOT METOA NPUMEHNM TONLKO AnNga ctanen ¢ maccosoun goneun yrnepoaa ot 0,10 % ao 0,65 %, B KOTOPbLIX U
NMUKBALIMOHHbIN y4aCTOK 1 MaTpuLia A0MKHbl UMETb MAPTEHCUTHYIO CTPYKTYPY. [1na Takmx obpasLoB MOXKHO OLIe-
HUTb U yKa3aTb B NPOTOKONE CTEMNEHb NUKBALMK yrnepoaa.
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10 TOYHOCTb M NOrpPewWHoOCTb

10.1 CTaHaapThl, N03BONAKOLLME HAAEXHO onNpeAennuTb TOYHOCTb U3MEPEHUS MONOCYATOCTU U ODHAPYXUTb
NOrPELLUHOCTb U3SMEPEHUN, OTCYTCTBYIOT.

10.2 [NoCKOMnbKY Nonoc4aToCTb onpeaensaeTcs Ha NpoaoribHO OPUEHTUPOBAHHbLIX MeTanmnorpaduyeckux oo-
pasuax, Bblpe3aHHbIX napannenbHO HanpaBneHMo gedopmaunin, OTKIMOHEHUSA MNOCKOCTU NONUPOBAHUSA, NPEBbI-
LuatoLme npudnnanTenbHO 5°, OyayT BNUATbL Ha Pe3yrnbraTbl UI3BMEPEHUN.

10.3 HenpaBurnbHOE NPUrotToBReHUE 00pa3LIOB OyAET BNUATL HA pPe3ynbTaTbl UCMNbITAHUW. TPaBNEHUE O0IMK-
HO obecnevnBaTb CUNbHbLIAN KOHTPACT MEXy paccMaTpmuBaemMbliMn pazamu UNKU CTPYKTYPHLbIMU COCTaBNAIOLLIMMMU.
OaHaKo HexxenaTernbHO, YTODObI UCNOSIb30BAHHbLINA PEAKTUB BbIABIAN rPaHULIbl 3e€PeH BHYTPU AaHHOMN dhasbl.

10.4 CteneHb NONOCYaTOCTU UMK OPUEHTALIMU, A TAKKe LUMPUHA MONOC MOTYT USMEHATLCHA NO TONLUUHE
nonepe4yHoro ceyeHnsa oopasua. Noaromy cneagyeT oueHMBaThb XapakTrepUCTUKU NOoc4aToCcTu UMK OpueHTauumumn B
onpeaeneHHbIX MecTax.

10.5 Ha pesynbrarbl UCNbITAHUU MOXET BIUATbL UCNONb3yemMoe yBennveHmne. OHO A0IMKHO ObITb 4OCTATOYHO
BbICOKUM, YTOObI 00ecnevynTb TOYHbIN NOACYET NepecevyeHmn YacTuL Unu nepeceyeHnin rpaHnuL Mexxay dpasamu.
OaHako yBennuyeHmne JOoImKHO ObITb Kak MOXHO D0rnee HU3KUM, YTOObI Kaxkaasa n3amMepuTenbHas NMHKUA nepecekana
0CTAaTOYHO O0MbLLUOE YMUCIO 3EPEH UMK YacTUL, NPeACTaBAAILLNX UHTEPEC.

10.6 [ins obecneyeHust ,OCTAaTOMHON TOYHOCTM noacyeTa u onpeaenenua N, N, P, P usmeputens-
Hbl€ NMUHUWN AO0JIMKHbI ObITb TOYHO MPOBEAEHbl NEPNEHAUKYNAPHO U napannenbHO K HanpaBneHuto gedopma-
unn. Cneayet mnsberatb OTKMOHEHUW NMUHUW OT NEPNEHAUKYNAPHOro UNKu napannensHoro HanpasneHns donee
yem Ha 5°.

10.7 Kak npaBuno, ¢ yBenim4eHMeM Yncrna nuaMmepeHHbIX Nonen ctratTuctuyeckasd sBapnadenbHOCTb pe3ynbra-
TOB UCMbITAHUU YMEHBLLLAETCA.

OTHOCUTENbHAA TOYHOCTb U3MEPEHUU, NPOBEAEHHbLIX B HANPaBNeHUU napannernbHOM OCU ropsayein 4edoop-
MaLWK, NOYTU BCErAa XyXe, YeM TOYHOCTb USMEPEHNN, NEPNEHANKYNAPHbLIX K HANpaBneHuto aedopmanmnm, Kak
STO BUAHO N3 PEe3ynbraToB UCMNbITAHUKU, NPUBEAEHHBLIX B NpunoXxeHun A.1. [lna AaHHOro yncna n3amepeHHbIX Noneu
cTaTUCcTU4YecKkas TOYHOCTbL OObIYHO NydLUe B criydae 0onee rpyobixX CTPYKTYP, Yem Anga bonee Menknx CTpykTyp u
ONA N3OTPOMHBLIX CTPYKTYP MO CPAaBHEHUIO C CUNbHO NONocYaTbiMU UM OPUEHTUPOBAHHBLIMU CTPYKTYPaMMN.

10.8 CneayeTt HEYKOCHUTENLHO cOONoAaTh NpaBuna NoACcYeTa, Tak Kak B MPOTUBHOM Criydae dyayT yxyi-
LLIATbCA CXOAMMOCTb U BOCMPOU3BOAMMOCTb BHYTPUNabopaTopHbIX U MexXnadbopaTopHbIX UCMbITAHUN.

10.9 CnoBeCcHOE onucaHne xapakrepa noaoc4yaTtoCcTtn UM OpueHTaUnmn ABNAETCA KaYeCTBEHHBLIM U B U3BEC-
THOW CTENeHun cydbeKTUBHLIM. B HacTOSLLIEE BpeMSA OTCYTCTBYIOT Kakue-nnbdo abConMtOTHbIE MPUHLNIMBLI, NMO3BONAIO-
LLIne CBA3aTbh UBMEPEHHbLIE KONMMYECTBEHHbIE NAapaMeTPbl U KAYECTBEHHbLIE TEPMUHbLI, UCNONb3yEMbIE AT ONUCa-
HUA MUKPOCTPYKTYPbI.

10.10 3HaveHna KoadPULIMeHTa aHU3OTPONUU U CTENEHN OPUEHTALIMN HENMB3A UCMONb30BaTh ANA TOr0, YTO-
Obl YCTAHOBUTb, ABMAETCA NN MUKPOCTPYKTYPa TONbKO OPUEHTUPOBAHHOWN NapannenbHO HanpaBrneHunto gedopma-
LMW1 UIN >Ke OHA AEUCTBUTESBLHO norocyaras. [lna ycraHoBNeEHUA 3TON pasHuLbl HEODX0AMMO NCNONb30BaTb METO-
[1bl pacrno3HaBaHns n300pakeHnn, KOTopble HE BXOAAT B 3a4a4M paccMaTpPUBaeMOro B HacToALEM CTaHaapTe
METOAA.

OaHAaKo ONbITHLIN ONepaTop CMOXKET YCTAHOBUTL pasnuyne Mexay asymsa gpopmamun opueHTaumm ¢ noMo-
LLILIO MPUMEPOB, MPUBEAEHHbIX B MPUNOXEHUN A.1.

10.11 Vicnonb3oBaHue MeToaa U3MEPEHUA MUKPOTBEPAOCTU ANd onpeaeneHnd pa3HuLbl B TBEPAOCTU MEX-
Iy Nnornocamm CBA3aHO C BO3AENCTBUEM TEXXKE PaKTOPOB, KOTOPbIE BUAKOT HA TOYHOCTb U NOTPELLUHOCTL PE3YIb-
TaToB Taknx ucnoiraHnm (ACTM E 384).

10.12 NepeBog 3HayeHun teepaoctn no KHyny npu Harpy3ke 500 r B aHavyeHna HRC BBoauT eLle oguH
MCTOYHUK HEONPEeAENEeHHOCTU, KOTOPbLIN TPYAHO ONPEAENUTD.

10.13 INpeackasaHue coaepaHng yrnepoaa B 3akaneHHbIX yrnepoanucTbixX U NEMTMPOBaHHbIX cTanNax (B MaT-
pule U NMMKBALMOHHOM y4yacCcTKe) WUNKU pa3HULbl B coaepXaHuu yrnepoga mexay nukBaunMoHHbIM y4acTKOM W
MaTpuLeEN cnegyeTt paccMaTpuBaTth Kak annpokcumMauunto BCrieacTBue USMeHYNMBOCTU ONYONMKOBAHHbIX aHHbIX
ana 3aBUMCUMOCTU TBEPAOCTU B cOCTOoAHUK nocne 3akanku (100 % mapteHcuTa) oT coaepXaHua yrnepoaa B
YrnepoaucTbiX N NErMPOBAHHbLIX CTanax.
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[TpunoxeHune A.1
(0bAazaTtenbHoe)

[Mpumepbl U3MepeHun NoNocYaTbIX
UMM OPUEHTUPOBAHHbIX MUKPOCTPYKTYP

A.1.1 B HacToaleM NpunoXxXeHWn npuBeaeHbl NnpuMepbl ogHoMmasHbIX U ABYX®asHbIX MUKPOCTPYKTYP (PUCYHKU
A1.1—A1.17), KOTOpble UNMKCTPUPYIOT pasrmiMyHblie CTENEHU NMONOCYaTOCTU WKW OPUEHTaUUU MUKPOCTPYKTYP. na KaXx-
LOW MUKPOCTPYKTYpPbI AaHO KadeCTBEHHOE OnnucaHne B COOTBETCTBUU CO CXEMOW, NOKasaHHOU Ha pUCYHKe 1, U Kaxaas
CTPYKTypa Oblna naMepeHa, UCNonb3ya COOTBETCTBYHOLLME METOANKKN, ONUCaHHbIe B 6.3. Bce namepeHua obinn npoeeje-
Hbl, UCMONbL3YyA ABYKpaTHOE YKPYyNMHeHWe npeactaBneHHbIX MUKpodoTorpadpunn. MameputenbHaa ceTka, UCNONb30BaH-
Haa gna aTUX U3SMEPEHUN, COCToANa U3 BOCbMU napannenbHbiX NTUHUA, pacnonoXeHHbIX Ha paccToaHn 20 MM Apyr OT
apyra; kaxgasa NMHUa nsmMepana gnuHy 125 mm npm cymmapHou anuHe nuHuin 1000 mMm. MMIaMepUTenbHY CETKY yCTaHaB-
nuBanun noo4epenHo nepneHANKYNnApHO U NapannenbHO ocu gedopmaumn B pasnUYHbIX NMPOU3BONBHO BblIOpPaHHbLIX
MecTax MUKpogpoTorpadpun ¢ MUMHUMaNbHO BO3MOXHBIM CMeLleHMeM. Ha Kaxaon MUKpodhoTorpadpum npoBogun He
MeHee NATU (0ObIYHO OonblUe) NU3MEPEHUA B KaXXAOM HanpaBneHUU C yyacTUeM ofHoro unu donee onepatopoB. NS
Kaxgon NnokasaHHOU MUKPOCTPYKTYPLI OCb AedopMauUnn COOTBETCTBYET NOPU3OHTallbHOMY HanpaBeHUto.

HedopMupoBaHHaga KOppo3noHHocTOUKas ctanb AlSI 312

N | (mm~ ) NL”(MM_1) AINp | /N Q45 PLL(Mv) 'EL||(MM_1) AP /P 7.
X 32,30 28,71 1,13 0,074 62,02 56,50 1,10 0,059
S 1,409 2,316 3,208 4117
95 % CI + 1 06 + 1,75 + 2 42 + 3,10
% RA 3,3 0, 3,9 55
n 10

[TpumMmeyaHune—NMamepeHna npoBefeHbl Ha ayCTeEHUTHOU (Oenon) dase. LIBeTHOe TpaBneHue.

PUCYHOK A.1.1 — HeopueHTUpoOBaHHaaA, HenomnocyaTas U3oTponHaa AByxXdasHaa MUKPOCTPYKTYpPa,
B KOTOPOW OTCYTCTBYET MaTpU4Haa dasa; eppuT (YepHblin), ayCTeHUT (Oenblin)
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HedcdopmMmunpoBaHHaa KOppPO3MOHHOCTOUKaA ctanb AlSI 329

N1 (mv) Npj v~y AINg | /Ny, (2, P (v Prjjam™") AIPL) /Ry 12
X 61,28 13,18 4 65 0,699 121,83 25 58 4 /6 0,705
S 3,828 2,390 /.23 4 557
95 % CI + 257 + 1,61 + 4 86 + 3 06
% RA 4 2 12,2 4 0 12,0
n 11

V,,=0,227 SB, =0,0163MM %, =0,0126 MM

[TpumMedaHne—MamepeHUa npoBefeHbl Ha ayCTEHUTHON (Oenoil) dpase. LIBeTHOe TpaBneHue.

PucyHok A.1.2 — CUNbHO OpUeHTUpOBaHHagda, nonocyataa AByxdasHaa MUKPOCTPYKTYpa, OPUEHTUPOBaHHbLIN
ayCTEHUT (Oenbln) B OPUEHTUPOBAHHOW NOIOCHaTONn PeppuUTHOM (OT CEPON A0 YepPHON) MaTpuue
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Ny | (mm~ ) ﬁ,_||(mm‘1) AINg | /N Q45 Py (v IEL||(MM_1) AP /Ry {2,
X 36,14 17,00 2,13 0,417 72,59 34,08 2,13 0,419
S 4 149 3,348 3,624 7,009
95 % CI + 2 40 + 1,93 + 4 98 + 4 05
% RA 6,63 11,4 6,9 11,9
n 14

Vis=0490 SB,=00277 MM A, = 0,0141 MM

[TpumMedaHune—NMamepeHna npoBeaeHbl Ha aensra-heppute (O6enot pase). TpaBneHne pacTBOPOM LapCKOU

BOAKW B INMANUEPUHE.

PUCYHOK A.1.3 — MUKPOCTpPYKTYypa, cocToALLlaa U3 AByX COCTaBNAK

LIUX. OPUEHTUPOBaAHHOIO, Clelrka BbEITAHYTOIO,

YaCTUYHO nonocyaToro (LWUMPOoKWUe nonockl) aensra-cepputa (O0enbin) B HEOPUEHTUPOBAHHONW, HENONOCYaTOW
MaTpuue N3 OTNYLLEeHHOro MapTeHcuTa (YepHbIn)

14
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JIlerupoBaHHana ctanb AlSI 8715
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i = = - -

N; | (Mm ) HL”(MM_1) AlﬁLﬂﬁLH Q, P (ma EL”(MM_1) Alﬁ_l/ﬁ_” Q. SB, (MM) %, (MM)

X 3,50 2,83 3,0 0,561 17,00 5,66 3,0 0,561 0,118 0,086
S 0,4555 0,6506 0,911 1,3012
95 % ClI + 0,57 + 0,81 + 1,13 + 1,62
% RA 6,7 28,5 6,7 28,5
n 5

[TpnumMedyaHNne—MamepeHna npoedeHbl Ha OEMHUTHOW cocTaBnarwen. TpasneHne B 4 %-HOM CNUPTOBOM
pacTBope NMUKPUHOBOWU KUCIMOTHI.

PUCYHOK A.1.4 — MUKpOCTpyKTypa, COCTOALLAA U3 ABYX COCTaABMALLUMX. NOMocHaToro BepxHero 0eMHuTa (TEMHbIN)
B nNosiocdaTon, paBHOOCHOW (PEPPUTHON (HETPABIIEHOWN) MaTpuue
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IlermpoBaHHada ctanb AlS|1 8620

[ y "1 ‘ ' - : 1 .- . [ -
R S L I S 5 A sh
4 ' . k. . = L - r . __- ’ h " e
. A ~ : F . o & '.; | ‘ -‘ o' .: 1,‘ "
. j ' ¢ 3 . J -‘:.: e ..‘.-I " 5 ~F I
ATt RS MR L PR B L
. £ » ' 'g -_ -l s " NV S » 2 o |
Tt LR LT 2 2 (SR LA B R
. . L -: -8 & ’ = .' ; 4 ’ . B f-- »
1.9 ' ‘_ . 4 ‘ - > " g W - . ,.1‘1“" . -5 .: &
twti[*i._:‘f ""‘-."..-""“-ﬂ'l-l . L N ’ . &
v, " @ . .,t. v & i '_"'".'_ I'."_.f.""lf" “#
o . e of | - s s A v D' v : T
- s 8, r A = — s ° lﬂ P A
. I 4 . J‘ v N -, ."" J‘k‘a ‘ ®h "..
-_.--‘ - “' e .’ & r.’.... l-l "I ,“ _','l".. j‘ :t* : I.iﬁk r:"
L - -» ob. 4 - L . - Wo- ~ - -
il _ - * 4 Rl & " ; "-.f I" d ‘ *" - ' - f ﬁ—
r‘ " ‘ —— « 2 *‘ .-!-“'\j' “ ‘_ .o
SN T R Gt N e Wl L & g O
» " .,.-I...l_'.{'d.‘ PG 'H#Lr..‘-: *.."4':“‘
' Yo 2 St Plas o ™ -
o \I‘ . - o B o "Bl “ '. a» s ""' .-
; - - . - 8§ “ulh S - st N
.’ - = ‘-ll ‘.i. : { ™% s -'r.‘ - 2 ufh' *‘-_,‘
. ‘-r‘ -!P-; w & v ""' 0 .J,l ! F » Y 2
'.h..t ™ : ‘j‘ ,--_..,,.‘ i I & ' ;;1. U a " § - .l. -‘l-
{‘1 ’ . . -‘ . .r) v ‘:In | -' !1‘_!*'-' .’ o ’-)\:‘ "
e P” 4 . ’“ # P& -t g -~ « ¥ * .a . -..f '
x 100
= 1 = 1 = = 5 = s 5
Ny (MM ) NL”(MM ) A|NLJ_/NL|| 5 FLi(MM ) F"!_||(|‘**’"‘VI ) AlF/ PL|| {5
X 28,80 25,92 1,11 0,067 56,31 52,05 1,08 0,047
S 1,6373 2,5308 4,205 4,6425
95 % CI + 1,72 + 2,66 + 4 41 + 4 387
% RA 6,0 10,3 7,8 9,3

n o

[TpumedyaHune—MMamepeHUa npoeedeHbl Ha NEPNUTHOW cocTaBnArwen. TpaeneHne B 4 %-HOM CrUPTOBOM

pacTBope MUKPWHOBOWN KUCMOTHI.
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PucyHok A.1.5 — MUKpoCTpyKTypa, COCToALLlaaA U3 ABYX COCTaBNAOLMUX. MOYTU U3OTPOMNHO pacrnpenernieHHoro
rmodynapHoOro nepnuta (TEMHLIK) B MaTpuue U3 paBHOOCHOrO depputa (HETPABNEH)
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TonctonuctoBada ctanb ASTM A 588/A 588M

x 200

NLJ_(MM_1) NL”(MM_1) Alﬁu/ﬁl_” Q5 E,r_l(mm_1) EL”(MM_1) Alﬁ_l/ﬁ_” Q5 SB, (MM) A, (MM)

X 39,75 25,05 1,587 0,272 80,26 49 48 1,62 0,284 0,025 0,020
S 2,323 1,807 4 961 3,664
95 % ClI + 1,94 + 1,51 + 415 + 3,06
% RA 4.9 6,0 5,2 6,2
n 3

[TpumMeyaHUe—NWMamepeHUa npoBedeHbl Ha NEPIUTHON cocTaBnAowen. TpaBneHne B 4 %-HOM CNUPTOBOM

pacTBoOpe MUKPWHOBOWN KUCMOTHI.

PucyHok A.1.6 — MUKPOCTPYKTypa, COCToALLAaA U3 ABYX COCTaBNAKLLUNX. YaCTUYHO BBITAHYTOrO, CNnerka nonocyaToro
nepnuTta (TEMHbLIA) B PaBHOOCHOMW, crerka nonocyaTton, eppuUTHON (HETpaBNeHOU) MaTpule

17
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TonctonucrtoBasa ctanb ASTM A 572/A 572M
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x 200
NLJ_(MM_1) HL”(MM_1) Alﬁ,_l/ﬁ,_” Q5 EI_J_(MM_1) EL||(MM_1) A'ﬁ_ﬂﬁl_n 25 SB, (MM) A, (MM)
X 51,69 26,96 1,92 0,369 101,58 53,16 1,91 0,367 0,019 0,014
S 2,688 3,189 5,793 6,923
95 % C| + 1 71 + 2,03 + 3,68 + 4 40
% RA 3,3 7,9 3,6 3,3
n 12

[TpnumedyaHune—MMamepeHUa npoBedeHbl Ha NEPNUTHOW cocTaBnArwen. TpaeneHne B 4 %-HOM CMUPTOBOM
pacTBope NMUKPUHOBOWU KUCIMOTHI.

PucyHoK A 1.7 — MUKPOCTPYKTYpa, COCTOSALLas U3 BYX COCTaABNAIOLLNX: OPUEHTUPOBAHHOIO, YaCTUYHO BBITAHYTOrO,

NMPENMYLLECTBEHHO MONOCYaTOro nepnnta (TEMHbIA) B NONOCYaTON, PAaBHOOCHOW (PEPPUTHOU (HETPABIIEHOW) MaTpuULe
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ToncronuctoBasa ctanb ASTM A 572/A §72M (Huskoyrnepoaucrtas)

Neov™  Npgaa )y AN NG @ P ByavT)y ARy @, SBL (M) A, (M)

X 51,12 16,96 3,01 0,562 99 20 33,62 2,95 0,554 0,020 0,016
S 5,025 2.47 5,909 5,068 6
95 % Cl + 3,59 + 1,77 + 4 23 + 3,63
% RA 7.0 10,4 4 3 10,8
n 10

[TpumMeyaHUe—NWMamepeHUa npoBedeHbl Ha NEPIUTHON cocTaBnAowen. TpaBneHne B 4 %-HOM CNUPTOBOM

pacTBoOpe MUKPWHOBOWN KUCMOTHI.

PucyHok A.1.8 — MUKpOCTpyKTypa, COCTosALLlas U3 [BYX COCTaBMSAHLINX. OPUEHTUPOBAHHOIO, Mpenmy

LHEeCTBEHHO

BbITAHYTOrO, MONMHOCTLID NONocHaToro (y3akMe nonockl) nepnuta (TEMHbLIM) B NoslocHaTon, paBHOOCHON heppPUTHON

(HETpaBneHon) MaTpuue

19
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Ctanb X42 ana TpybonpoBoaoB

Nepam™y  Npyga™ )y AN, UNp 2 Poi(mm™)  Pryvm) AP /Py Qp  SBL (Mm) A (Mm)

X 37,22 9,70 3,84 0,644 73,83 18,75 3,927 0,652 0,0269 0,0195
S 2,054 2,108 4 475 4 126
95 % CI + 1,47 + 1,51 + 3,20 + 2,95
% RA 3,9 15,6 4 3 15,7
n 10

[TpumedyaHune—MMamepeHUa npoeedeHbl Ha NEPNUTHOW cocTaBnArwen. TpaeneHne B 4 %-HOM CrUPTOBOM
pacTBope NMUKPUHOBOWU KUCIMOTHI.

PUCYHOK A.1.9 — MUKPOCTPYKTypa, COCTOALLaA U3 ABYyX COCTaBNALLNX. BBITAHYTOrO, MNOTHOCTBLIO NOI0CYaTOoro
(CMellaHHble y3Kne U cpeaHen LWUPUHBLI MOMOoCkl) NepnUTa B BLITAHYTOW, MNOMHOCTLIO NOMOcCHaTOn PEPPUTHON
(HETpaBneHoW) MaTpuue

20
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[ToawmnHukoBada ctanb AlSI M50

N1 (v NL||(MM_1) AlﬁLJ_/NLH L5 PLL(MmTY) 'EL||(MM_1) A”gr_l”gf_n 5
X 3,79 2 56 1.48 0,234 7,30 4 98 1,47 0,229
S 0,4823 0,770 0,9725 14812
95 % CI + 0,51 + (0,81 + 1,02 + 1,55
% RA 13,5 31,6 14 0O 31,1
n 0

[TpnMedaHne— MNavepeHna npoBefeHbl Ha kapbuaax. TpaeneHue B peaktnee Mapbne.

PucyHok A.1.10 — MUKpPOCTpYKTypa, cocToALLlaa U3 AByX COCTaBMAKLLUX . BBITAHYTLIX, OPUEHTUPOBaHHbLIX, Cnerka
nonocyaTbiX NernpoBaHHbIX Kapduaos (Oenble) B HENONoOCcYaToON, HEOPUEHTUPOBAHHOW MaTpuLle U3 OTNYLLEHHOro
MapTeHCcUTa (YepHbIN)
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[MToawmnHukoBada ctanb AlS|I M50

Nps (™) Ny (mm™) AINL /Ny, {25 P (v Pyyvm™) AP /Ay, 25
X 7,43 3,21 2,31 0,456 14,59 6,20 2,35 0,463
S 0,9/78 0,7144 1,8779 1,3606
95 % ClI + 0,90 + 0,90 + 1,74 + 1,26
% RA 12,1 20,6 11,9 20,3
n /

[MpnumMedaHune— MamepeHna npoBefeHbl Ha kapbuaax. TpaneHne B peaktnee Mapbne.
PucyHok A.1.11 — MUKpPOCTpPYKTYpa, COCTOSALLIAasA N3 ABYX COCTaBNAOLWMNX: BEITAHYTLIX, OPUEHTUPOBAHHLIX, NOSTIoCYaThIX

nermnpoBaHHbIX KapbunaoB (6enble) B HEBLITAHYTOW, Crerka nofiocHaton matpuue M3 OTNYLEHHOro MapTeHCUTa
(YEPHBIN)
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KoppoaunoHHocTounKaa ctanb AlSI1 440C

r‘

x 50

N (v Npj(m) AINL 1 /Npj 245 ZRICL Pyjjmm) AP /Py 5
X 18,18 12,93 1,41 0,206 36,28 25,85 1,40 0,204
S 1,3253 0,7193 2,7/396 1,4386
95 % CI + 1,65 + (0,389 + 3,40 + 1,79
% RA 9,1 6,9 9,4 6,9

n 5

[TpnMedaHne— MNavepeHnsa npoBefeHbl Ha kapbuaax. TpaeneHue B peaktnee Mapbne.
PucyHok A.1.12 — MUKpOCTPYKTYpa, COCTOsALLAsA U3 ABYX COCTaBMAOLMX: BBITAHYTLIX, OPUEHTUPOBAHHBIX, MONOCHATbLIX

nernpoBaHHbIX Kapdbuaos (Oenble) B HEOPUEHTUPOBAHHOW, Crerka nofiocHaTton Mmatpuue M3 oTnyLLEHHOro
MapTeHCcUTa (YepHbIN)
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KoppoaunoHHocToUKaA ctanb AlS1440C

N (am~ ") N () AINg /Ny {25 P (v Py AP/ Ry £
X 17,40 11,96 1,46 0,225 34,71 23,91 1,45 0,223
S 1,5952 2,88600 3,245 5,7732
95 % CI + 1,98 + 3,08 + 4 03 + 717
% RA 11,4 30,0 11,6 30,0
n 5

[MpnumMedaHune— MamepeHna npoBefeHbl Ha kapbuaax. TpaneHne B peaktnee Mapbne.
PucyHok A.1.13 — MUKpPOCTPYKTYpa, COCTOSLLIAA M3 ABYX COCTaBMANLINX: rMOOYNApHBbIX NErMpoBaHHbIX Kapbuaos

(Denble) ¢ oTAEeNbHBIMU MACCUBHBIMU CTPOYKaMUW CUITBHO MOTOCYATLIX NErMpoBaHHbIX KapbuaoB (B CTPOYKax BUAHHI
KPYMHble yrinoBaTble kapbuabl) B MaTpule w3 OTNYLLEHHOro MapTeHcuTa (MYepHbIR)
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bbicTpopexywana ctanb AlSI M2

Nepoa™) Ngam™h AN N Q. R Ry AR /R Q5
X 36,23 206,26 1,38 0,195 7245 52 .53 1,38 0,195
S 1,370 4 818 2740 9.6358
95 % CI + 170 + 5 98 + 3 40 + 11,96
% RA 4,7 22,8 4 7 22 8
n 5

[Tpn MedaHne—WMamepeHns npoeeaeHsl Ha kapbugax. TpaeneHue B 10 %-HOM CNUPTOBOM PaCTBOPE a30THOW

KUCITOTHI.

PucyHok A1.14 — MuUKpoCTpyKTypa, COCTOALLaA U3 ABYX COCTaBAKLLNX;
rMOoOYNAPHBLIX U YrnoBaThIX CNerka nonocyaThbliX NernpoBaHHbIX Kapobuaos (benble) B Matpuue
N3 OTNyLLEHHOro MapTeHcuTa (YepPHbIN)
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bbicTpopexywaa ctanb AlSI M2

N (v~ NL||(MM_1) AINp | /N 27 P (v EL||(MM_1) AP /P L5
X 24 18 16,58 1,46 0,226 48,36 33,16 1,46 0,226
S 4 322 5,975 3,643 11,149
95 % C| + 5,37 + 6,927 + 10,73 + 13,84
% RA 22,2 41,7 22,2 41,7
n 5

[TpumMmedaHUA

1 lamepeHuna npoBefeHbl Ha Kapbugax. TpasneHue B 10 %-HOM CNUPTOBOM pacTBOpPE a30THOW KUCIOTHI.

2 B obpasue, nokazaHHOM Ha pucyHke A1.14, kapbuabl pacnpegeneHel 6onee paBHOMEPHO, YeM B obpasLe,
NoKaszaHHOM Ha pucyHke A1.15, noaToOMy Npu O4UNHAKOBOM KONMUYeCTBE M3MepPEHHbIX norien 3HadeHna s, 95 % Clu % RA
BO3pacTakoT No Mepe TOoro, Kak pacnpeaeneHne cTaHOBUTCA MeHee OQHOPOAHBLIM.

PUCYHOK A.1.15 — MUKPOCTPYKTYpa, cocToALLlasaA U3 ABYX COCTaBNARLLNX:
rMoOYNAPHBIX U YyrNoBaTbIX NofocYaThiX NerMpoBaHHbIX Kapdbuaos (benble) ¢ peaAKUMU KPYNHBIMU CTPOYKaMU
B MaTpuue W3 OTNYLLEHHOro MapTeHcuTa (YepHbIN)
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IlernpoBaHHana ctanb AlSI 1547
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Teepdocmsb CTpouKNK MaTpuua AH
HK500 /74,5 £ 88,2 688,8 + 52,4 89,7
HRC(nepeBoaHasqa) 62,0 58,0 4 0

[TpnumMmedaHue—LIBeTHOe TpaBneHue.

PucyHok A.1.16 — MUKpOoCTpYKTypa, COCTOosILasa U3 IBYX COCTABSOLLNX. HECKOMNBKUX OTAEMNbHBIX BbITSHYTBIX MOJTOCOK
CBETNO TpaBslleroca MapteHcuTa (6enbliA) B Henonoc4aTton MaTpuLe MapTeHCUTa 3aKanKu
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IlermpoBaHHada ctanb AlSI1 9310

MapTeHCUT BenHuT AH
4415 + 21,8 320,95 + 16,9 121,0
43,0 31,3 11,7
Neov™h N am™y AN NG Q. P By AR /R Q)
X 5,46 0,94 5,81 0,754 10,76 1,82 5,91 0,758
S 1,156 0,251 1,883 0,473
95 % C| + 0,89 + 0,19 + 1,45 + 0,364
% RA 16,3 20,5 13,5 20,0
n 9

28

[TpumMmedaHUA
1 Vo =0,3417,SB;, =0,183 MM 1 A; =0,121 MMm.
2 MlaMepeHua npoBefeHbl Ha MapTeHcuTe. TpaBneHne B 2 %-HOM CMUPTOBOM pacTBOpe a3OTHOU KUCIOTHI.

PucyHok A.1.17 — MUKPOCTPYKTypa, cocToALlaa n3 AByxX COCTaBNAKLLNX. CUNBHO NonocyaToro (LWMpoKMe nonochl)
MapTeHCUTa (CBETNbLIN) B NONocYaTon, HEOPUEHTUPOBAHHOW OENHUTHOW (TEMHBLIN) MaTpuue




[OCTP 54570—2011

[TpunoxeHune A.2
(0bA3aTenbHoe)

[MlepeBog 3HayeHun HK B 3HayeHuna HRC
N OLleHKa coaepXaHua yrnepoaa

A.2.1lNepeBopg TBepaocTu Nno KHyny B TBepAoCTb No wkane C PokBenna

A.2.1.1Bctangapte ASTM A 370 npuBeneH nepeBog TBepaocT no KHyny (HK) B TBepAoCThL No wkane C PokBenna
(HRC) ana nonHoro nHrepBana 3HadveHun HRC, ncnone3dyemoro gna cranen. 9t nepeBofHble 3HaveHuUa HRC gaHbl
4NA 3HaYeHUN TBepaocTM no KHyny, nonydeHHbIX Npu Harpy3kax 500 r n Beiwe. ['pn namepeHnn tBepaoctt no KHyny ¢
YMEHbLUEHNEM Harpy3kun HUxe 500 r TOYHOCTL nepeBofa NonydvYeHHblX 3HavyeHnin B HRC cTtaHoBUTCA 60nee HU3KOW.

A.2.1.2 HaHeceHNe aTuUX AaHHbIX Ha rpaduK, NOCTPOEHHLIM B nonynorapudpmMuyecknx kKoopguHatax (HK Ha nora-
pudpmMuyeckon Wwkane, a HRC Ha NUHENHOW WKane), NokasbiBaeT NUHENHYIO 3aBUCUMOCTbL ANA 3HAYEHUU TBEepPAOCTU
> 360 HK 1 36 HRC. JInHeHbIW perpeCcCUOoHHLIA aHanua Ana aTon obnacTtn nepeBoAHbIX 3HAa4YEeHUA NOKa3bIBAET creay-
FOLLIYHO 3aBUCUMOCTD:

HRC (nepeBogHasa) = (77,6 Ig HK) —162,2, (A.2.1)

rae KosdphpuumeHT Koppenauun paseH 0,999908. Npn ucnonb3oBaHUKU aTOU popMynbl TOYHOCTL onpeaeneHua HRC
HaxoauTtca B npegenax * 0,17 eanHny HRC ana nHtepeana 360—8/7/0 HK u B npegenax = 0,10 HRC — gna nHrepBana
495—870 HK. CTonb He3HauynTenbHas cTeneHb OLNOKN 3HAYUTENBHO MEHbLUE OWUDOOK, CBA3AHHLIX C U3MEPEHUNEM
3HaveHu HK nnn nHtepnonaumen mexagy 3HadeHuaMu, npuBedeHHbLIMU Ha HOMOrpamMme, U He AOJIKHa OKa3biBaTb
CYLLLECTBEHHOIO BITMAHNA Ha pa3HUUY B NnepeBoAHbIX 3HaveHnax HRC anga pasnuyHeix nonoc. [lpuBegeHHOE BhilLe Bhlpa-
)KEHWE NErko UCnofib3oBaTh ANA pacyYeTOB ¢ NMOMOLLLIO ODLIYHOMO KanbKynaTopa.

A.2.1.3 lTlockonbky 3aBucumocTb Mexay lg HK n HRC npu 3HadvyeHnax HK Huxe 360 He aABnaeTca NMUHEUHON,
MCnoNb3oBaHue BhipaXeHnsa (A.2.1) ana sHaveHnn < 360 HK OyaeT npuBoAUTL K NONyYeHUo Bonee BbICOKUX 3HAYEHUN
HRC.

A.2.1.4 [1Ina sHayeHU TBepaoct no KHyny (npu Harpy3ske 500 r) Huxe 360 HK MOXHO Ucnonb3oBaTbh crejyroLlee
BblpaXXeHne ana nonyyeHna akBuBaneHTHbIX 3HavyeHun HRC:

HRC (nepeBoaHas) = (103,76 |g HK) — 228, 7. (A.2.2)

OTO BhbipaXeHue no3BondeT npeackasaTb 3HadeHuUd, npuBedeHHble B cTaHgapte ACTM A 370 ¢ TOYHOCTBIO
< 0,29 HRC B uHTepBane 342 — 251 HK. KoadppuumeHT Koppenaumn coctaBnaeT 0,999448.

A.2.2 OueHKa coaepaHua yrnepoaa Ha OCHOBaHUU TBEpAOCTU B 3aKanneHHOM COCTOAHUN

A.2.2.1 [na yrmepoducTblX U NermpoBaHHbIX cTaneun ¢ cogepxaHnem yrnepoga ot 0,10 % go 0,65 % cyllecTByeT
npaMas 3aBUCUMOCTb MeXAy TBEPAOCTLH MapTEeHCUTa 3aKanku U coaepxaHuem yrnepoga. ViccneposaHua 3akanuBa-
eMOCTU NoKasanu Takyro 3aBUCUMOCTb AN1A NONTHOCTBLIO MAPTEHCUTHBLIX MUKPOCTPYKTYP B CTanAax, ObICTPO OXNaXXAeHHbIX
C onpedeneHHbIX TeMnepaTyp aycTeHUTU3auun. [ padpuK TakMx AaHHbIX, MOCTPOEHHbLIM B CTaHAAPTHLIX NMPAMOYIONbHbIX
koopAWHAaTax, NoKasbiBaeT ABa JIMHENHbIX yYacTKka, HaknoH KoTopblX namMeHdaeTca npu 58 HRC (0,44 % C).

A2.2.2 JINHENHBIN pPEerpeccUoHHbIM aHanuis 3HaJYeHUWn TBepaoCTU nocne 3akanku ot 38 go 58 HRC
(0,170 % — 0,44 % C) paeT cneayroLy KOppenALMOHHYH 3aBUCUMOCTDb

% C = (0,0167 HRC) — 0,539 (A.2.3)

C KoadhdhuuneHToM Koppenaunm 0,9985.
[na 3HavyeHUn TBepaocTu nocne 3akankm 58—o64 HRC (0,44 % — 0,65 % C) Oblna nony4veHa cnegytollaga Koppe-

NAUNOHHAA 3aBUCUMOCTD.

% C = (0,0358 HRC) — 1,639 (A.2.4)

C KosdhdpuumneHToM Koppenaumnm 0,9836.

A.2.2.3 OAna nnnocTpaunm UCnonb3oBaHna 3TOW 3aBUCUMOCTU OblN NpoBefleH aHalu3 AaHHbIX Anga obpasua 13
ctann AlSI 1547 (pucyHok A.1.16) ¢ uenbo NPorHo3npoBaHUA cogepXxaHusa yrnepoga B Martpuue U NUKBaULMOHHOW
nosiocke. JTOT obpasel Oblf1 B COCTOAHUN NOCIE 3aKkanku, U Npu namepeHnn ero teepaoctn no KHyny (npu Harpyske 500 r)
ObINK NONyYeHbl 3HaveHUa 744 .5 B cBeTNO TpaBALlenca nonocke n 688,8 B maTpuue. Micnonbaysa BelpaxkeHue (A.2.2), npu
nepeBoge 3Tux 3HadeHUn HK B 3HadveHUsa HRC nonydarT 62,0 HRC ansa nonockn n 58,0 HRC ana matpuubl.

A.2.2.4 icnonb3ya BoipaxeHue (A.2.4), ObINo onpeageneHo cogepxaHue yrnepoaa B matpuue 0,44 % n B ¢cBeTNO
TpaBAllenca nonocke — 0,58 %.CneayeT OTMETUTL, UTO 3HadeHue TBepAocTu 58 HRC coOTBETCTBYET TOUKe nepernda
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Mexay ABYMSA NMUHEWHbIMU yYacTKkamMu 3aBucumoctn HRC oT MaccoBon gonu yrnepoga. Ecnn Ana NporHo3npoBaHUSA
coaepXaHua yrnepoaa B MaTtpuue ucnonb3oBaTh BhipaxeHne (A.2.3), To nonydyum 0,43 % C. SKcnepuMeHTanbHble
NaHHblE NO 3aKannBaeMoCTU NoKasbiBatoT, UTO TBepaocTb 58 HRC nocne 3akankn HabnogaeTca B CcTanax ¢ coagepaHu-
eM yrnepoga oT 0,43 % A0 0,45 %. Takum obpa3oM, CyLLECTBYET Y3KUA MHTEpBanN HeonpeaeneHHOCTU B NPOrHO3MpoBa-
HUKU copepxaHua yrnepoga (okono + 0,01 % C), ocobeHHO npu coagepxaHuax yrnepoga 0,44 % wn Bblwe. OAgHaAKO 3Ta
CTeneHb HeEONpPeAeneHHOCTU He ABNAETCA Ype3MEPHON U MeHblUe OLINMOKKU, KoTopada MOXET OblTb Nony4veHa npu Uc-
NONb30OBaHUU METOAOB MUKpoaHanu3a. OnN1McaHHbIM MeToh NMPUMEHUM TONBKO ANA cTanen B COCTOAHWUN NOCne 3aKarku
C NONHOCTBK MAaPTEHCUTHOMN CTPYKTYPOW (B BLICOKOYIMEPOAUCTLIX CTanax OyaeT NpUCYTCTBOBaTL HE3HAUYUTENTbHOE KOMU-
YeCTBO OCTATOYHOMo aycteHuTa) ¢ MmaccoBoun gonen yrnepoga ot 0,10 % go 0,65 %.

pUMeYaHUNe—VIMerTcAa A0CTaTOUHO CYLLECTBEHHbLIE PpacXoXAeHUA B ONyONMKOBAHHbLIX 3@aBUCUMOCTAX MeXAY
cogepxaHnem yrnepoga n HRC gna 100 %-Horo mapteHcuTa.
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[lpunoxeHue A
(cnpaBo4YyHOE)

CpaBHeHMue CTPYKTYPbl HACTOALLEro ctaHaapTa Co CTPYKTYPOU NPUMEHEHHOIro B HEM
HauuoHanbHoOro ctaHgapra CLUA

Tadbnunua JA.1

CTpyKkTypa HacTodAllero craHaapTa

CTpyKTypa HaUMOHanbHOIo cTaHAapTa
CLUA ASTM E 268—01

1 ObnacTb NPUMEHEHUSA

1 ObnacTb NPUMEHEHNS

2 HopMaTuUBHbLIE CCHISTKU

2 HopMaTuBHLIE CCHISTKU

3 TepMUHBI, onpeaeneHna n obo3HauveHns
3.1 OnpepeneHus
3.2 Obo3Ha4YeHnd

3 TepMunHonorusa

4 CYLLHOCTb METOA0B

4 OB30p MeTOA0B
5 3Ha4yeHne N Ucnonb3oBaHue

5 OTOOp 0OpasLoB

7/ OTOOpP 0Opa3LoB

6 NogroToBka oOpasLOB

8 NpurotoBneHne obpa3LoB
9 KannbpoBka obpasLoB

/ MeToaunka

10 MeToaunka

8 BblYUCNEHNe pe3ynbTaToB

11 BblMUCNeHne pesynesraToB

9 [NpoTOKON UCNBITaHUU

12 [poTOKON UCNbITAHUN

10 TOYHOCTbL U NMOrpPeLUHOCTb

13 TOMHOCTbE U NOrpPELLIHOCTL

[TounoxeHne A.1 [Npumepbl N3MepPeHUn nonocyaTbIX
MU OPUEHTUPOBAHHBLIX MUKPOCTPYKTYP

[TpunoxeHune A lpumepbl USAMEPEHUN NoNocCHaTbIX U
OPUEHTUPOBAHHLIX MUKPOCTPYKTYP
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[TpunoxeHue b
(cnpaBo4yHoOE)

CBegeHuAa 0 COOTBETCTBUMU CCbINMTOYHbIX HALMOHANbHbIX CTaHOaApPTOB
MeXAVHAPOOHbLIM CTaHAOAPTaAM, UCNOJIb30OBAHHbLIM B Ka4eCTBe CCbIJIOYHbIX

B NPUMeHeHHOM HauuoHanbHOM cTaHaapTte CLUA

Tadbnwnua Ab.1

OB03HaYeHUe CChLINMOYHOrO CTaHAapTa 0603"'3”9H”iaﬁMHoaH”a“;i:zsz:Tea:;:;TB:TCTBWOU-IEFO
ASTM E 140—01 — %
ASTM A370—03 _ *
ASTM E 384—01 _ %
ASTM E 562—02 _ *

* COOTBETCTBYHLUNA HaUWOHanbHbIA CTaHAapT OTCyTCTBYET. [0 ero yTBep)KAeHUss peKoMeHAYEeTCS UCMOMb30-
BaTb NepeBOj Ha PYCCKUIA A3bIK JaHHOro ctaHaapTa. [lepeBoj AaHHOro craHgaprta Haxoautcs B PegeparnbHOM
NHpOPMaLIMOHHOM POHAE TEXHUYECKUX PEernamMeHToB U CTaH4apToB.

YK 669.14:620.2:006.354 OKC 77.080 BO9 OKCTY 0709

KntoyeBblie cnoBa: cTtanb, NONOCYaTOCTb, MEPECEYEHNE YACTUL, MEPECEYEHME rPaHNL, KOIDDULMEHT aHU3OTPO-
MU, MUKPOTBEPAOCTb, OPUEHTALINS, CTEPEONOTNS

PepakTop M. B. [ nywikoea
TexHudecknn pepakTop B. H. lpycakoea
KoppekTtop fI. H. MumpochbaHoega
KoMnbroTepHaa BepcTtka 1. @. Ky3Heyosou

ChaHo B HabBop 10.07.2012. MMoanucaHo B nevatb 27.09.2012. dopmaT 60x84'/5. bBymara odceTHaa. [apHuTypa Apuan.
[leyaTb opceTHaa. Ycn. ned. n. 4,18. YJ.-usg. n. 3,40. Tupax 146 ak3. 3ak. 1099.

Oryn « CTAHOAPTUHD®OPM», 123995 Mocksa, [paHaTHbIW nep., 4.

www.gostinfo.ru info@gostinfo.ru
HabpaHo n oTnevyaTaHo B KanyXckon Tunorpadpun ctaHaaptos, 248021 Kanyra, yn. MockoBckaq, 256.




