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Mpeancnosune

Llenn v npuHuMnbl cTaHgapTusaunn B Poccuiickoin Pepgepaumnm ycTaHoBNeHbl ®efepasibHbIM 3aKOHOM
oT 27 pekabps 2002 r. Ne 184-®3 «O TeXHUYECKOM perysimpoBaHnm», a NnpaBua NPUMeEHeHUs HauMOoHaIbHbIX
ctaHgapTtoB Poccuiickoli ®epepaunn — FOCT P 1.0 — 2004 «CTtaHpgapTusaums B Poccuiickoii ®egepaymu.
OCHOBHbI€ MOJIOXEHNA»

CBefeHuns o cTaHjapTe

1MNOATOTOB/IEH W BHECEH TexHM4YeCcKuM KOMUTETOM No cTaHgaptudauun T K145 «MeTobl KOHTPONA
MeTasIsIoNnpPoAYyKLUn»

2YTBEPX/EH 1 BBEJIEH BIEMCTBWE Mpukazom ®eaepanbLHOro areHTCTBa No TEXHUYECKOMY peryiu-
poBaHuto 1 meTponorum ot 30 HosiI6ps 2011 r. No657-cT

3 HacTosiwuii ctaHgapT aBNseTCA MOANMULMPOBAHHBIM MO OTHOLWEHUIO K HaUWOHanbHOMY cTaHgapTy CLUA
ASTM E 1268—01 «MeToAbl OLEHKW CTEneHun MnosocyaToCcTU Wan OopueHTauum MUKPOCTPYKTyp» (ASTM
E1268— 01 «Assessing the degree of banding or orientation of microstructures») nyTem n3mMeHeHus ero CTpyKTy-
pbl 419 NpUBEAEHNSA B COOTBETCTBUE C NpaBmnaamu, yctaHoBieHHbIMn B TOCT P 1.7— 2008.

CpaBHeHMe CTPYKTYpbl HACTOALWEro cTaHgapTa co CTPYKTYPOIi ykazaHHOTo HauMoHanbHoro ctaHgapTta CLUA
npueefeHo B NpunoxeHun A

4 BBEAEH BIEPBbIE

MHcbopmaLys 06 3MeHeHUsX K Hac T osiLLieMy CTaHAap Ty Ny6/IMKye TCA B eXXeHEeBHO 134aBaeMOM UH-
chopmaumoHHOM yKkasaTere «HaumMoHa/lbHble CTaHAAP Thi», a TEKCT M3MEHEHUI 1 NOMPaBOK— B ©XKeMeCAYHO
n3gaBaeMbIX MHPOPMALIMOHHbIX YKa3aTenax «HaumoHaslbHble CTaHAapThi». B ciydae nepecmoTpa (3amMeHbl)
WM OTMEHbI HAC T OSILLIEr0 CTaHAap Ta cCooTBETCTBYIOLLEe yBeAo//leHVe OydeT ony6/IMKOBaB B eXXeMecsy-
HO n3gaBaeMoM MHpopMaLIMOHHOM yKa3aTe e «HaumoHaslbHble CTaHAapThi». CooTBeTCTBYOLWAas MHop-
Mauyisi. yBeJoM/IEHNE N TeKC T bl pasMeLLaloTCca Takke B UH(pOpMaLOHHOW CUCTeMe O6LLEero nonb3oBaHns—
Ha ochnLmanbitoM cainTe defepasibHOro areHTCTBa Mo TeXHUYeCKOMY Pery/impoBaH/io U METPOSIOr MK B CETU
VHTepHeT

©CTtaHgapTuucopm. 2012

HacToswmnii ctaHAapT He MOXeT BblTb NOJIHOCTBIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pacnpo-
CTpaHEeH B KaYecTBe 0(hMLMaNIbHOrO N3aaHunsa 6e3 paspeleHnsa degepasibHOro areHTCTBa No TEXHUYECKOMY pery-
NIMPOBaHNI0 1 METPOOTUN
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HAUWOHA/NbHB N CTAHAOAPT POCCUWMCKOW SEALEPALUNN

CTA/lb

MeToAbl OLEHKN CTEMEHN NOsI0CHaTOCTH
NN OPUEHTALMUN MUKPOCTPYKTYP

Steel. Assessing the degree of banding
or orientation of microstructures

Jata BBegeHus — 2012 — 09 — 01

1 O6nactb NpMMeHeHns

HacToswmii ctTaHAapT ycTaHaBInBaeT MeTOAbl, KOTOPble NO3BOJIAIOT ONMUCcaTh BHELWHNI BUA NosiocHaTbiX
CTPYKTYP W OLEHUTb CTeNEeHb NO/I0CYAaTOCTN. PaccmaTprBaeMblie MeTOAbl MPUMEHSIOTCA A5 OLEHKN XapakTepa u
CTeneHn NosI0cHaTOCTN MUKPOCTPYKTYP MeTas/IoB N APYyrMx Matepruanos, KOTOpbie B pedysibTate gechopmMmaynm n
APYTMX TEXHOMOTMYECKMX onepaLmnii MMeloT nosiocyaTyo UAN OpueHTMPOBaHHYI0 CTPYKTYpy. Han6onee pacnpocT-
paHeHHbIM NPUMEePOM MON1I0CHATOCTY ABAAETCA NosiocyaTas heppuUTHO-NepanMTHaA CTPYKTypa AeddOpPMUPOBaHHbIX
HN3KOYrepoAnCTbIX cTanen. lpyrve npumepbl NO/10CHaTOCTN — KapbuagHas nosiocyaTocTb B 3a9BTEKTOUAHbIX
VHCTPYMEHTa/IbHbIX CTaNIAAX 1 MapPTEHCUTHAs NO/10CHATOCTb B TEPMOOGPaGOTaHHbIX NIErMPOBaHHbIX cTansx. Mpu-
BefleHHble MeToAbl MOryT 6bITb UCMO/Ib30BaHbl TakKXe A5 XapaKTepUCTUKN He cofepiKallnx NosiocHaTocT MUK-
POCTPYKTYp C YacTuLamu BTOPOW hasbl, OPUEHTMPOBAHHBIMU (BbITAHYTbIMM) B Pa3/INYHON CTEMEHN B HANPaB/eHUN
nedopmMauunm.

Monocyatble UV OPUEHTUPOBaHHbIE MUKPOCTPYKTYPbI MOTYT 06pa3oBaTbCs B 0gHOMasHbIX, AByXdasHbix
Unn MHoroasHbliXx MeTannax n marepnanax. Ha BHelWHN BUA OpUeHTaLMN UM No10CHaTOCTN B/INSAIOT Takme
TexHosiornyeckme hakTopbl, Kak CKOPOCTb KpUCTannsaunn, CTeneHb SIMKBaLmm, cTeneHb ropsveli Mam XonoaHown
Aedopmaumnn, xapaktep UCNob30BaHHOrO npotecca gedopmanmu, Tepmuyeckas o6paboTka 1 gpyrvue hakropbl.

MWKpPOCTPYKTYpHasi M0N10CYATOCTb UM OPUEHTaLMA BAMAIOT Ha OAHOPOAHOCTb MeXaHN4YeCKNX CBOMCTB, OMn-
pepensieMblx NpyU pa3fIMyHO opveHTaLm o6pa3L,oB Mo OTHOLLEHUIO KHanpasieHuto gechopmanmu.

Pe3ynbTaTbl, NONyYeHHble NpUBEAEHHbIMU METOAAaMMN UCMbITAHWIA, MOTYT 6bITb NCNOb30BaHbI A1 KOHTPO-
NA KayecTBa maTepuana B COOTBETCTBUM C HOPMaMu, COrlacoOBaHHbIMU MexX Ay NoTpebuTesiemMm 1 N3aroToBuTenem,
ANA CpaBHEHUA pa3/IMYHbIX TEXHOMOIMYECKMX NPOLLECCOB AN BapuaHTOB OAHOro npouecca, a Takke A5 Nony-
YyeHUA TpebyeMblX AaHHbIX NPU NCCNef0BaHNN 3aBUCMOCTU MeXAy CTPYKTYpOW 1 cBolicTBamu.

2 HopmaTuMBHbIE CCbI/IKM

B HacTosiweM cTaHAapTe UCNO/Ib30BaHbl HOPMAaTUBHbIE CCbISIKM Ha crefytoline cTaHAapThbl:

FOCT9450—76 ViI3mepeHne MUKPOTBEPLOCTU BAAB/IMBaHNEM &/IMa3HbIX HAKOHEYHUKOB

ACTM E 140— 01 Ta6bnuubl nepeBoa 3HaveHUii TBepgoctu ans metannos (ASTM E 140— 01, Hardness
Conversion Tables for Metal)

ACTM A 370— 03 MeToAbl CNbITaHW N oNpeaeneHns TEpPMUHOB A1 MeXaHUYeCKUX UCMNbITaHW NPoayK-
unm nsctanm (ASTM A 370—03, Test Methods and Definitions for Mechanical Testing of Steel Products)

ACTM E 384— 01 MeToabl UcnbiTaHUii MeTannoB Ha MUKpoTBepaocTb (ASTM E 384—01, Test Method for
Microhardness of Materials)

ACTM E 562— 02 Py4yHOW TOYeuHblii meToa onpepeneHns o6bemHoi gonun a3z (ASTM E 562—02,
Determining Volume Fraction by Systematic Manual Point Count)

M3paHve opmumanbHoe
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3 TepMuHbI, onpegeneHms 1 0603HaYeHNs

3.1 OnpepgenieHunsn

3.1.1 nonocuataa MmukpocTpykTypa (banded microstructure): PasgeneHne ogHoli unn 6onee pas unu
CTPYKTYPHbIX COCTaBAALWNX BABYX(a3HON unm mMHoroasHon MUKPOCTPYKTYpe, NN yHacTKOB IMKBaLUN B O4-
HohasHol UnNu cocTosLen U3 0AHONM CTPYKTYPHOIT cocTaBnsAtoWel MUKPOCTPYKTYpe Ha ABa OTYET/IMBbIX C/0S,
napannenbHbiX ocu gedopmanum, B pesynbTare yaINHEHUSA y4acTKOB MUKPOMKBaLmm. Ha o6pasoBaHue nonoc-
yaToli CTPYKTYpbl MOTYT BAUATb Apyrve hakTopbl, HaNnpumep TemnepaTtypa KoHua ropsivei gechbopmauunm, Benmym-
Ha 06GXaTusa Npu ropsivein MM xonoaHoM gedopmalnm, YHacTUYHbIE NPeBpPaLLeHNst aycTeHnUTa, 06yC/ioB/IeHHble
orpaHM4yeHHOW NPOKasIMBaeMOCTbIO UM HEAOCTATOYHOW CKOPOCTbIO OX/TaXAEHUS.

3.1.2 uncno nepeceveHnin yacTtuy (feature interceptions): Yucno yactuy (U1K CKONSIEHUIA YacTuL) pac-
cMaTpuBaeMoii hasbl NN CTPYKTYPHOI cOCTaBAtoW e, KOTopble NepecekalnTCs IMHUAMU U3MEPUTENIbHOL CETKN
(pucyHok 1).

Q) ®

HanpasneHve gedopmaumn

MpnmeyvyaHnsa

1 MNokasaHbl NMVHUN U3MEPUTENLHOW CETKU, OPUEHTMPOBaHHbIE MeprneHAVKYNAPHO K ocu gechopmauun (A) 1 na-
pannenbHo ocu gedopmauun (B). MokasaHbl cxembl nogcyeta NL /iy PLu Py ana noacyeToB, NpPOBOAUMbIX CBEPXY
BHU3 (A) 1 cneBa Hanpaso (B).

2 T yka3blBaeT KacaHue YacTuubl, a E yKasbIBaeT, YTO U3MEPUTE/IbHAA JIMHUA 3aKaHUMBAETCS BHYTPU YacTULbl;
06a 3TW cnyyasi OLIEHNBAIOTCSA, Kak MoKasaHO Ha pUCyHKe.

PucyHok 1 — WnnocTpauus MeToayky nogcyeTta nepeceveHnit yactuy, N 1 nepecevexmii
rpaHvy, P ansi opreHTpoBaHHO MUKPOCTPYKTYpbI

3.1.3 yncno nepeceyveHunii rpaHuy (feature interceptions): Yncno rpaHuL, Mexay MaTpuyHoOW n paccmart-
pvuBaemoli hazaMun UAn CTPYKTYPHOW cOCTaBsIOLWEN, KOTOPbIE NepeceKkar TCA IMHUAMN U3MepUTeIbHOW CeTKn
(cM. pucyHok 1). nsi oTAeNbHbIX YacTul, pacnpegesieHHbIX B MaTpuLLe, YNCI0 NepeceyeHunii rpaHuy, 6yaeT B Ba
pasa 60/blue Yncna nepecevyeHnii YacTmy,.

3.1.4 opueHTUpPOBaHHble CTPYKTYpPHble cocTaBnsawwme (oriented constituents): OaHa nnun 6onee n3-
6bITOUYHbIX (ha3 (CTPYKTYPHbIX COCTABNAOWMX). BbITAHYTbIX NapansesnibHO ocu gedopmanun He B BUje nosocskl
(T. e. GecnopsfoYHO pacnpeaenieHHbIX): CTeNEHb BbITAHYTOCTU W3MeEHsIeTCs B 3aBMCUMOCTM OT pasmepa n gecop-
MUPYEMOCTM pa3bl WKW CTPYKTYPHOII cocTaBnsoweil U cTeneHn o6xaTua npu ropsiuein Mnm XonopHoim
Aecdopmauymn.

3.1.5 ctopeonornyeckme metoabl (stereotogical methods): MeTtogbl, ncnonb3yemblie 418 XapaKTepUcTu-
KN TPEXMEPHbIX COCTaB/ISOWMX MUKPOCTPYKTYPbl HA OCHOBaHUM U3MepeHuiA, NPOBOAMNMbIX Ha [ BYXMEPHbIX Noc-
KOCTAX WANGOB.

2
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NMpumeyvaHuns

1 XOTsi 4151 OLEHKM CTEMEHW MOSIOCHATOCTU WM OPUEHTALMM WUCTIONB3YOTCA CTEPEOIOTMYECKNE METOAbI M3Mepe-
HWIA. 3TV U3MepeHUsi NPOBOASATCA TO/IbKO Ha MNJIOCKOCTSAX, NapasefibHbIX HanpasneHuto gedopmaumu (T. e.
NPOAO/LHOI MIOCKOCTM), N TPEXMEPHbIE XapakTEPUCTMKM MOMIOCUYATOCTU WM OPUEHTALMM HE ONPEAENSOTCS.

2 B npunoxeHun A.1 npvBegeHbl NpyMepbl MUKPOCTPYKTYP, UNMIOCTPUPYIOLLME TEPMUHOOTUIO, UCNOMb3Y-

eMylo /15 Ka4eCTBEHHOrO ONUCaHUsA xapakTepa 1 CTeneHu NosocyaTocTh UAN opueHTaunn. Ha pucyHke 2 noka-
3aHa cxema KauyeCTBEHHOW knaccudmkaymm.

OrnHa/lwuvpuma.

* VN CTPYKTypHasi COCTaB/IAoLLAA.

PUCYHOK 2 — Cxema KayeCTBEHHOU K1accugmkaumm /sl OPUEHTUPOBaHHbBIX UM NOsocUaTbiX MUKPOCTPYKTYP

3.2 0O6o03HayeHus

N — uucno nepeceueHunii yacTuL, U3MepPUTENbHLIMU NINHUAMU, NEPNEHAUKYNSIPHBIMU K HanpaBneHuto gedop-
MaLuu.

JT|, — 4mucno nepeceyveHunii YacTUL, U3MEPUTENBHBIMU TIMHUSAMU, NapasfenbHbIMU HanpaBieHuto gedyopmManun.

M — yBenuueHue.

L, — wucTUHHas ANVHA U3MEePUTENIbHON TMHUW, T. €. ANIMHA U3MePUTENbHOM TMHUN, fleneHHaa Ha M.

P — uucnonepeceueHunii rpaHUL, M3MepPUTENIBHLIMU JIMHUSIMUW, NEPTNEHANKYSIPHBIMU K HANpaB/ieHnto Aedop-

MaLuu.

Pun — uucno nepecequMVl rpaHny NsMepuTesibHbIMU IMHNAMU, Napansie/sibHbIMW HanpaB/1eHUo ,u,ecbopmau,mm.

Pc,
pu
N — 4ucnouamMepeHHbIX NOel NN YNCNOo OTNeYaTKOB MUKPOTBEPAOCTH.
14.
n
14»
NVIF n
5 I B> ~
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PU|* ~7T~ S 2W'«

X — cpegHue 3HaveHus (Ntx, bl PLX, P).

S — oueHKa CTaHAapPTHOro OTKIOHEHUS (0).

t — MHOXWTeNb, 3aBUCALWMIA OT YMcna UccrefoBaHHbIX NONel N UCNOMb3yeMblii BMeCTe CO CTaHAapTHbIM
OTK/IOHEHMEM u3mepeHunii ans onpegenedns 95 % Cl.

95 % Cl — 95 %-Hblli fOBEPUTENbHbIA NHTEpPBan.

5% Cl - =7

% RA — OTHOCUTENIbHAsA TOYHOCTb. %.

% RA ~ 7~ Ji.100.

SBX— cpeaHee paccTosiHue Mexay LeHTpamu nosoc.

VA— o6bemHan fonisi nonocyaToii asbl (CTPYKTYPHOW cocTaBnsiioLLeid).
X, — cpepHee paccTosiHMe Mexay KpasiMmu nosoc, cpefHuii cBo6oAHbIN NyTh (paccTosiHMe).

1- W

Al— KoahpULMEHT aHN30TPONMUK.

. :

ANy Ry

Sil2— cTeneHb OpPUEHTALUN YACTUUYHO OPUEHTUPOBAHHbIX NIMHENHbLIX 3/1IEMEHTOB CTPYKTYPbl Ha ABYXMEPHOIA
MJ/IOCKOCTU NOSINPOBKA.

NI+ + 0.571/V,,, *

- P Pu- .
Pix * 0.571Ptl,

4 CywHOCTb MeTO40B

4.1 MeToAMKa KAYeCTBEHHOTO OMMCcCaHWsi XxapakTepa MosiocyaTbiX UM OPUEHTUPOBaHHbIX
MUKPOCTPYKTYP Ha OCHOBAHUY MOP ON0TMYECKUX NPU3HAKOB MUKPOCTPYKTYpPbI

4.1.1 Ana nccneoBaHUs MUKPOCTPYKTYPbl 06pa3L,0oB UCMOb3yeTcss MeTannorpagmuyeckmnii MUKpockon.
MonocyaTocTb WK OPUEHTALMIO SyYlle HaboaaTb NPU HU3KNX YBENUYEHUAX, Hanpumep oT 50* o 200*.

4.1.2 CTeneHb MUKPOCTPYKTYPHOW NO/I0CHATOCTU VAN OPUEHTaLUM ONUCbIBAIOT KA4eCTBEHHO, NCNO/b3YS
MUKpOLW AN bI, Bblpe3aHHble napasnsesnibHO HanpaBaneHuto gedpopmaunm ngenms. Cxema Kka4eCTBEHHO Knaccu-
dukaynum 418 nosiocHaTblX UM OPUEHTUPOBAHHbLIX MUKPOCTPYKTYP NoKa3aHa Ha pucyHke 2. B npunoxenunn A.l
npueefeHbl NPUMeEPbI MUKPOCTPYKTYP, UNTIOCTPUPYIOLME TEPMUHOIOTUIO, UCMO/b3YeMYI0 A1 Ka4eCTBEHHOIo
onucaHnsa xapaktepa n CTeNeHn NosIocyYaTocTn NN opueHTaLmnm.

4.2 CTepeonornyeckme metoabl 4151 KOTMHECTBEHHOIO M3MEPEHUS CTENEHU NOJIOCYATOCTU UK
opueHTaLuM MUKPOCTPYKTYPbI

4.2.1 3TN MeToAbl UCMNOMb3YIOTCS A4NA U3MEPEHUS YMCNa NOSIOC Ha eANHULY ANVHbBI, PACCTOSTHUA MexXay
nonocamu UAM YacTULAMMW U CTEMEHN aHU3O0TPONMU WM opueHTauum (napameTtpos NL VU, Al. fl12. SB ,
K nAP-)-

4
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4.2.2 CTepeonormyeckne MeToAbl MOryT 6bITb UCNOJIb30BaHbI A5 ONpeAeieHUsi XxapakTepa u CTeneHn Muk-
POCTPYKTYPHOI NOAI0CHATOCTM UM OPUEHTAL MM NI06Oro MeTania uin Mmatepuana.

4.2.3 CTepeosiornyeckne MetTofbl He NPUrOAHbI 415 U3MEpPeHUst 0CoO6eHHOCTel CTPYKTYPbI B OTAENbHbIX
30HaX JIMKBaLUK, NPUCYTCTBYIOWMNX B OCTATOYHO FOMOTEHHOW OCTanbHOW MUKPOCTPYKTYpe. BMeCTo HUX crnepyeT
MCNONb30BaTh CTaH4apTHbIE METOAbl U3MepEeHWii A5 onpeesieHns pa3mepa Takux 30H. s Takux CTPYKTyp
MOXHO TaKxXe 1CMosb30BaTb METOA N3MEPEHUsI MUKPOTBEPLOCTH.

4.2.4 CTepeosiormyeckne u3amMepeHus NpoBoAsAT HA/TOXEHEM U3MepUTeIbHO CeTKN, cCoCcTos el 13 psga
6/113KO PACMNOIOXEeHHbIX NapanfiesibHbIX IMHWUI U3BECTHOMN AIMHbI, HAHECEHHbIX HA NPO3pPaYHyto N1aCTUKOBYHO
HakNagKy Uin oKyNsipHYH BCTaBKy, Ha CMPOEKTUPOBaHHOE N306paXeHre MUKPOCTPYKTYPbI NN Ha MUKPOdoTOorpa-
hurto. U3mepeHns NPoBOAAT HAJTOXKEHUEM U3MEPUTESbHBIX JIMHWI NapanienbHo 1 NeprneHauKyIspHO K Hanpase-
HUIo fledpopmanmn. CymmapHas 4vHa IMHUA N3MepUTEeNbHOM CeTKM f0/KHA 6bITb He MeHee 500 MM. MpumMepbl
N3MepEeHii NOMOCHATBIX U OPUEHTUPOBAHHBLIX CTPYKTYP NpUBeAeHbI B NPUIoXeHun A.1.

4.2.5 AN MUKPOCTPYKTYP C AOCTATOUHbLIM KOHTPACTOM MEXAY N0S0CcCYaThIMU UM OPUEHTUPOBAHHBLIMU CTPYK-
TYPHbIMY COCTaBSOWMMY NMOACYET MOXHO MPOBOAUTL HA ABTOMATUYECKOM aHaIM3aToOpe N306PaKEeHNIA.

4.3 MeTog U3MepeHuUsi MUKPOTBEPAOCTH

4.3.1 MeTopA N3MepeHNs MUKPOTBEPAOCTHU C/eAyeT NCNO/b30BaTb TO/ILKO A5 ONpeAeneHuns pasinyimii B
TBEpAOCTM B TepMo0o6paboTaHHbIX MeTasiiax ¢ NosIocHaTo CTPYKTYPOWA, rMaBHbIM 06pa3om B CTansx.

4.3.2 ins onpefeneHns TBepAOCTM NOJIOC KaXA0ro Tuna B TepmMoobpaboTaHHbIX CTaNAaX Unun 4pyrux metan-
nax ncnonb3yeTcsa MUKpoTBepgomep. 1A TakMx n3aMepeHnini 0Co6eHHO XOpOoLLo NoAX0ANT nHAeHTop KHyna.

4.3.3 lnA NO/THOCTbIO MapTEHCUTHbIX YI/1IepOAUCTbIX U erMpoBaHHbIX ctanein (0,10 % — 0.65 % C) B
COCTOSIHMW NOC/Ie 3aKasiku cofepxaHune yrnepoja B maTpuLe 1 IMKBaLMOHHOM yYacTke MOXeT OblTb OLLeHEeHO No
3HaYEHUAM MUKPOTBEPAOCTH.

5 OTt60p 06pasyoB

5.1 O6bI4YHO 06pa3Lbl cnefyeT oT6MpPaTb OT KOHEYHO NPOAYKL MW MOC/Ee TOro, KakK BbINOJ/THEHbI BCE TEXHO/10-
rmyeckue onepawmmn, 0OCO6eHHO Te. KOTOpble MOTyT NOB/NATbL Ha XapakKTep U cTeneHb N00CYHATOCTU. [OCKONbKY
CTeneHb NOJI0CYATOCTU NN OPUEHTALUN MOXET U3MEHATBLCA MO TOJIWNUHE NONEePeYHOro Ce4YeHus, nccregyemas
M/I0CKOCTb [0J/IKHa NMPOX0OAUTL Yepes3 BCe nonepevyHoe cevyeHue. Ecnmn pasmep nsgennsa CAMWKOM BesUK ANs
M3roToB/IEHMS MUKpPOLW/INga No BCeMy NONepevyHOMY CeyeHUto, To obpasubl cnefyeT oT6MpaTb B CTaHAAPTHbIX
ydyacTKax, Hanpumep y MNOBEPXHOCTU, B cepefiMHe paguyca (WIM Ha pacCcTOAHWM, paBHOM 1/4 TOAWMUHbI
NOBEPXHOCTN) N B LEHTPE WM B ONpefesieHHbIX MecTax, ykadaHHbIX B COr/lalleHNAX Mexay U3rotosutesiem u
notpebutenem.

5.2 CTeneHb NpucyTCTBYIOLLEl NMOSIOCYATOCTU UM OpUeHTauun onpefensiioT Ha NPoAo/ibHbIX obpasuax,
T. e. obpasuyax c NJI0CKOCTbIO MONPOBAHMSA, NapanenbLHol HanpassieHuto gechopmaumnu. ns IMCTOBOro NpokaTa
MOXeT 6bITb TakXe NcnblTaH obpasel, OPUEHTUPOBAHHbIV B NJIOCKOCTM NPOKaTKK (T. €. NIOCKOCTb Wwandga napan-
nenbHa NOBEPXHOCTU INCTA), MPUrOTOBJ/IEHHbIW MO NOBEPXHOCTbIO, B CEpeiuHe TO/WMHbI X LLeHTpe nucTta B
3aBUCUMOCTU OT XapakTepa NpUMeHeHNs NpoayKuun.

5.3 MNonocyaTocTb UM OpUEHTaLMA MOTYT ObITb OLleHEeHbl Ha MPOMEXYTOUHbIX BUAAX NPOAYKLUN, Hanpumep
3aroToBKax WUAnM NpyTKax, C Lesiblo XapakTepUCTUKN MaTepunana uin KOHTponsa kayectsa. OfHaKo pe3ynbTaTbl
Takux UCNbITaHN MOTyT He Moka3aTb NPAMOW CBA3U C pe3y/ibTaTaMn UCNbITaHWI KOHEeYHOW npoAyKunn. O6pasubl
ON5 NCNbITaHW cneayeT U3rotae/iMBaTb B COOTBETCTBUM € 5.1 1 5.2. HO C y4eTOM A,0MONHUTENbHOrO Tpe6oBaHns
K BbI6GOPY MecTa pacnosioxeHns o6pa3LoB OTHOCUTENIbHO CAUTKA WIN HENPepbIBHOANTOrO cnisiba n pyybs ycTa-
HOBKW HenpepbIBHOW pa3/inBKN. YMcno n mecto otbéopa TakMx 06pa3uLoB A0/HKHbI ObITb yKka3aHbl B cOrnaleHnmn
Mexay N3rotoBuTesiemM u notpebutenem.

5.4 Mnowafb NOIMPOBAHHOK NOBEPXHOCTN OTAE/IbHbIX MeTannorpacdpunyecknx o6pasLoB fosHkHa OXBaTbl-
BaTb BCe MONepeyHoe ceyeHune, eCcqivM 3TO BO3MOXHO. [lnnHa 06pasLoB, N3roTOB/IEHHbIX B MOJTHOM MOMNEPEYHOM
ceyeHuun, B HanpaBaeHUu gedpopmanmmn AO/HKHA COCTaBNATb He MeHee 10 mm. Ecnun cnvwkom 60nbLuoi pasmep
npoAyKLMN He MO3BONAET NPUIrOTOBUTL WAKUG MO BCEMY MOMEPEYHOMY CEYEHUIO, TO MUHMMa/IbHAsA naowaab no-
NMpOBaHHOW NOBEPXHOCTN 06pa3y,0B, MPUTOTOB/IEHHbLIX B TPEGYEMbIX MecTax, A0/1)XHa cocTaBnsATb 100 MM2 npu
ANnHe o6pasLa B NpoAo/IbHOM Hanpas/ieHUN He MeHee 10 Mm.
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6 MNoarotoBka ob6pas3uoB

6.1 MeToAnKa NOoAroTOBKM 06pa3L,oB AO/HKHA 06ecneynBaTh BbisiBIEHNE MUKPOCTPYKTYPbI U UCKIOYaTb
ype3MepHoOEe B/INSIHME BO3HUKAKLWNX B NPOL,ECCEe NPUTOTOBIEHUS AePOpMaLL N NN CTIIaXUBaHUSA MUKPOHEPOB-
HOCTelA.

6.2 B 3aBMcUMOCTU OT BUAa o6pasua uin. ecnv ato Heo6xoAnMMo A5t 06pa6boTKM Ha aBTOMAaTUYECKMX NOJIN-
pOBasibHbIX CTaHKaX, MOXeET NPUMEHATLCSI MOHTMPOBKA 06Pa3LoB.

6.3 ANs BbISIBNIEHUU MUKPOCTPYKTYPbl HEO6X04MMO AOCTMXEHMNE 3HAUNTENIbHOTO KOHTpacTa NyTeM UCMOo/lb-
30BaHUsA COOTBETCTBYHOLLEro METO4a XMMUYECKOTO UM 3NEKTPOSIMTUYECKOTO TPaB/leHsl, LBETHOTO TpaB/ieHUs
WUV OKUCTIEHUS U T. 4. N5 HEKOTOPbIX MaTepuasioB TpaB/ieHNE MOXET OKa3aTbCsl HE06s13aTe/IbHbIM, €C/IN ecTe-
CTBEHHO BO3HMKaloLWas pa3HuLua BoTpaxaTesbHOW CNOCOBHOCTU CTPYKTYPHbIX COCTaBASAIOLWMUX MOXeT o6ecne-
UNTb AOCTATOYHbIN KOHTPACT.

7 MeTtoavka

7.1 NMonnpoBaHHbIN M NPOTPaB/iIeHHbI 06pa3sel, NoOMeLalT Ha CTO/IMK MMKPOCKONa, BblbnparoT noaxoas-
Lee HU3KOe yBennyeHue, Hanpumep. 50* nam 100X . n n3yvaroT MUKPOCTPYKTYpPY. YCTaHaBnBaloT obpasel, Tak.
4TO6bI HanpaBneHne gechopmMaLnmn Ha NPOEKLMOHHOM 3KpaHe 6b1/10 FTOPU3OHTaNbHBIM.

7.1.1 icnonb3yoT 06 bEKT-MUKPOMETP A/18 onpefeneHns yBemyeHs B NI0OCKOCTN NPOeKLMn N306paxeHuns
MW B NJIOCKOCTU hoTorpadpmpoBaHns. [lna onpegesneHNa ANUHbI IMHUIA HA U3MePUTE/IbHOI CeTKe Haknagku B
MWUANMETPax UCMOb3YHOT JINHENKY.

7.1.2 NMepBOHavyanbHOeE NnoJsie BbIGUPAIOT NyTEM NPOM3BO/IBHOIO NepemMeLleHnsa CTONMKa U ycTaHaBAMBaroT
6e3 A40NONHNTENbHO Pery/iMpoBKY ero NoIoXeHUS.

7.1.3 AnA 60NblWINHCTBA N3MEPEHN NCNONb3yeTCA CBET/IONO/IbHOE ocBelleHne. O4HaKo B3aBNCMMOCTU OT
ncesieAyemoro cnaasa uin matepuana MoryT 6bITb UCNO/Ib30BaHbl APYrne BUbl OCBELLEHUS, HANpUMep Noaspu-
30BaHHbIli cBeT unun gnddepeHumanbHblii MTHTepdepPeHUNOHHbI KOHTPacCT.

7.1.4 '3MepeHNs MOXHO Takxe NMPOBOAUTb HaslOXeHUeM M3MepuTeNbHOWN CeTKn Ha MukpodoTorpadun
NPOU3BOJILHO BbIGPaHHbIX NoJiel 3peHNst NP COOTBETCTBYIOLUX YBESTUYEHUAX.

7.2 KayecTBeHHO onpeAenstoT XxapakTep U cTeneHb NPUCYTCTBYIOLWEH NON0CYATOCTU NN OpUeHTauLuun B
COOTBETCTBUM C NOC/EAYIOWNMN YKasdaHnAaAMU. Ana nageHtTudukaumm n knaccndmkaumm npucyTCTBYOLWNX CTPYK-
TYPHbIX COCTaB/IAOLLMX MOXET NOTpeboBaTbCA UccriefoBaHne Npu 601ee BbICOKUX yBe/IMYEHUsAX. Micnonb3yemas
cxema Knaccudukaumm nokasaHa Ha pucyHke 2.

7.2.1 OnpepensatoT, BO3HMK/IA I MON0CHATOCTb N OpUeHTaumsa BCnecTBne U3MeHEHN B UHTEHCUBHOCTU
TpaBneHns ogHOl hasbl AN CTPYKTYPHOW cocTaBstoLWEl, Kak 3TO MOXeT MPoNcXoAuTb B pe3y/ibTate NMKBauun B
obpasuax oTnNyLeHHOW MapTEeHCUTHOM NernpoBaHHO cTann, UWin BCAeACcTBUE NPenMyLLeCTBEHHOW OpueHTauymnm
OfHOW nnun 6onee a3 UM CTPYKTYPHbIX COCTaBSAOWNX B ABYX(a3HOM Unm MHorochasHomM obpasLie.

7.2.2 TIpn HaNM4YMM opueHTaLnm Uan NosocyYaToCcTn B ABYX(a3sHOM UM MHorogasHom obpasLe onpeaenstor,
nMeeT /I MeCTO TO/IbKO MpenMyLljecTBEeHHas opueHTaLnsa cogepxaleiic B MeHbLUIEM KOSIM4eCcTBO dasbl nam
CTPYKTYPHOI cocTaBnstowWwein B MaTpuyHoi chase. B gpyrux cnyydasax MoryT 6bITb OpUeHTUpoBaHbl 06e asbl,
npuvyem HM OfHa N3 HUX He ABNASeTCA MaTPUYHO ha3oii.

7.2.3 Ana aByxdasHbIx (CoaepXawmnx gBe CTPYKTypPHbIe COCTaBNA0WMe) Wiv MHOrodasHbixX (cogepxalimx
MHOTO CTPYKTYPHbIX COCTaB/IAIOLLMX) MUKPOCTPYKTYP ONpeaenstoT, MMeeT /in nosiocyatas BTopas dasa (CTPYKTyp-
Has cocTaB/slowWwasn) BUA CI0eB UK NpeacTaBaseT coboii 6ecnopsAafovHO pacnpeesieHHble OPUEeHTUPOBaHHbIE
yacTuubl, He o6pasytolime nonoc.

7.2.4 B Tex cniyyasx, korga BTopasi pasa uin CTpyKTypHasi cocTaBnstolwas uMmeeT BUg, Nos10C UM OPUEHTU-
poBaHa B HenosiocyaToli, HEOpPMEHTMPOBAHHOWM MaTpuLe, onNpeAenstoT, NPUCYTCTBYET I nosiocyaTas UM opueHTu-
poBaHHas CTPYKTYypHas cocTaB/isftowas B Buae AUCKPETHbIX YacTul, (KOTOpble MOTyT ObiTb FO06YNAPHLIMU UAN
BbITAHYTbIMW) UM B BUAE HENPEPbIBHOM OPUEHTUPOBAHHO CTPYKTYPHOI cOCTaBNAIOLLEN.

7.2.5 OnucblBaloT BUA pacnpejeneHns BTopoli hasbl (6onee cBeT/bIX UK 60/1ee TEMHbIX y4acTKOB TpaB/ie-
HUSA BogHoMa3Ho MUKPOCTPYKTYpe) Ha OCHOBaHUM Hab1toAaeMoi KapTuHbI, HanpuMep: N3oTponHas (HEOPUEHTU-
poBaHHas UK HeroJsiocyaTas), NoYTU N30TPOMHas, YaCTUYHO noJsiocyartas, YHaCTUYHO OPUEHTUPOBAHHAsA, pasMbl-
Tble NOI0CHI, Yy3KNe NOoJI0Chl, LUNPOKME MNOMOChI, CMEeLlaHHbIe Y3K/e 1 LWMPOKME NOJOChI, MOSTHOCTbIO OPUEHTUPO-
BaHHas n T. 4.

7.2.6 MpuMepbl MUKPOCTPYKTYpP, NpUBEeAEHHbIE B NPUAOXeHUN A 1. UNAIOCTPUPYIOT UCNOJSb30BaHMe Takoni
TEPMUHOJIOTMN A1 KAYEeCTBEHHOIO ONMMCaHNA XapakTepa 1 CTeMeHn NosiocyYaTocTy Nau oprueHTaumn. PUCyHok 2
nokasblBaeT CXeMy NoAxofa K kKnaccnugukaumm MUKPOCTPYKTYP.

6
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7.3 MomelatoT U3MePUTEsIbHYIO CETKY Ha CNpoeLnpoBaHHOe N306paxeHne nnn MmnkpodgoTorpaduio npouns-

BOJIbHO BbI6paHHOro nons (7.1) Tak. 4To6bl IMHUKN CeTKMN Bbl/IM NepNeHANKYNAPHbI K HanpaBieHuto gecopmaunn.
CeTKa A0/TKHa 6bITb yCTaHOB/IEHA ONepaTopoM 6e3 cmeleHnsa. OnpefenstoT, Kakas dpasa Uan CTPyKTypHas co-
cTaBnaLlan ABAsAeTCA nosocyaToli. B Tom cnyyae, ecnv nonocyatbiMu ABAAKOTCA 06e dasbl AN CTPYKTYPHble
cocTaBAsloWMe Npy OTCYTCTBUN Pa3/InunMoii MaTpUYHOW hasbl, BblIbupatT ogHy 13 as gnsa nogcyeta. O6bIYHO
nydle NpoBoAUTbL NogcyeT Ans dasbl, NPUCYTCTBYOLW el B MeHbLLeM KosinyecTBe. B 3aBUCUMOCTU OT Lienin name-
PEHUI NN B COOTBETCTBUUN C TPEGOBAHUAMU TEXHUYECKUX YC/TOBUI MOXET BbITb M3MepeHo 3HaveHne Ncunm PL
nnn oba aTn 3HayYeHus (MeToguka onpegesieHns B 7.3.1 — 7.3.4). ucnonb3ys opueHTaunm namepuTenbHO ceTkn
nepneHaukynsapHo (1) unu napannensHo (]|) HanpaBneHuto gedopmaLnn.

7.3.1 N3mepeHne W, v— HaknafbiBalOT U3MEPUTENIbHYIO CETKY NeprneHAnKYNApHO K HanpassieHuto gecdop-
Mauum 1 NoACUYNTbIBAIOT YNCN0 ANCKPETHbIX YacTUL, U1 CKOMEHW YacTul, nepeceyeHHbIX N3MepuTeIbHbIMMN
NVHUAMU. AN ABYyX(as3HOW CTPYKTYpbl NOACUHNTHLIBAIOT BCE NepeceyeHns paccMaTpuBaemMoii pasbl, T. €. Te. KOTO-
pble OTYETNIMBO ABAAIOTCA YaCTbIO MOMIOC, U Te. KOTOPble He ABNAATCA. Ecnun gBe nnn 6onee cMeXxHbIX YacTul,
3epeH Uu CKOMAeHUn YacTuy, paccmatpueaemoi hasbl AN CTPYKTYPHOU cocTaBAsAOLWEN NepeceKkalnTcsa MHN-
eli ceTkn, T. e. MexAy NoAO6GHbIMWU YacTULaMN, 3epHaMU UIN CKOMNJTIEHUSAMW He NPUCYTCTBYET Apyroii chasbl uim
CTPYKTYPHOI1 cocTaBnsoLleli, To 3TOT c/yyain cnegyeT yunTbiBaTb kak ogHo nepecedvenune (N = 1). KacaHwue ¢
N3MepuUTesIbHOW NMHMNEN yunTbIBaeTCs Kak MosioBuHa nepeceveHns. Cnyyaun, Korga KoHUbl IMHUN HAXO4ATCS BHYT-

PV YacTuLbl, CKONJIEHNSA YacTUL, UK 3ePHA, TaKXe YYNTbIBalOTCA Kak Nos10BMHA NepeceveHns. B Tabnuue 1 npuse-
AeHbl NpaBuna nojcyerta, a PUCYHOK 1 unntocTpupyeTt MeToAnKy nogacuyeta. BbluMcnaioT yncsio nepeceveHnii
YacTuy Ha eAVHULY ANVHBI IMHUK, NeprneHanKynapHoii k ocn gedopmaumnm. NL1.no popmyne

N,
NIx* X~" (1)
rae N — uwncno nepeceueHnii;
L, — ucTuHHas gnvHa N3MepuUTesIbHON NNHNK, T. €. A/IMHA U3MEePUTENIbHON NMHUK, AefeHHasn Ha M.
Ta6nuya 1— MpaBuna nogcyeta sHaueHumin N n P
1 N nepeceueHnsi — MMOACUUTLIBAIOT UYMC/IO OTAE/bHLIX YACTUL, 3ePeH WK CKOMJeHuii paccmartpuBaemMor

CprKTypHOI?’I COCTaBﬂHPOU.leﬁ, nepeceyeHHbIX TIMHNAMU MSMEpMTeﬂbHOVI CeTKn

2 P nepeceueHnsi — MoACUUTLIBAIOT YMC/IO TPaHNL, MeXZAY HEMOXOXUMU dhasamu UK CTPYKTYPHBIMY COCTaB-
NAWUMNY, NepeceyeHHbIMN NINHUSAMU U3MepUTesIbHON CeTKU

3 Ecnun gBe nnn 60nee CMEXHbIX YaCTULL, 3epPeH UM CKOMJIEHWI YacTuL, paccMaTpuBaemoit asbl NN CTPyK-
TYPHOI1 COCTaB/IAOLLEN NepeceKkaroTCs IMHNAMMN CETKW (HUKaKol Apyroi diasbl Uan CTPYKTYPHO cocTasis-
oweil Mexay nepecekaeMbiMy HacTULAMW He MPUCYTCTBYET), TO TakoW cryyali cnefyeT yunTbiBaTb Kak
oaHo nepeceverue (N = 1). Ana P nepeceyeHnit He yunTbIBatOT rpaHyLbl hasbl UM CTPYKTYPHOIA CcoCTas-
NALWeRn Mexay CXOAHbIMU YacTuuamu, 3epHamMu U T. [. OTOT BOMPOC Hambosiee YacTo BO3HWKAET Npu
n3mepeHmsix NU un PL, B cTpyKTypax ¢ CUbHO BbIP&KEHHOM MOMIOCYATOCTLIO

4 Ecnv v3avepuTenbHasi fIMHUSI KacaeTcsl pacCMaTpyvBaeMoil 4acTuubl, 3epHa WM CKOMJIEHUSt YacTuu,
1o N yunTbiBaloT Kak 1/2. a P kak 1

5 Ecnu nameputesnibHas /iMHUA 3aKkaHuMBaeTCa BHYTPU YacTvubl, To N yunTbiBatoT kak 1/2. a P kak 1

6 Ecnun Bcs M3MepuTenibHast JIMHWSA MOSHOCTLIO MOMeLLaeTcsl BHYTpK hasbl UM paccMaTprBaemMoro o6bek-
Ta (3TO MOXeT MPOUCXOAWTb MPU NapasifieSlbHOM PacrosIOKEHUN N3MEPUTENTbHOW JIMHUM OTHOCUTE/Tb-
HO ocy gedhopmauun B MaTepuranax ¢ CUIbHO BbipaXeHHOV nosocyatocTbio), To N yunTbiBaeTcsa kak 1/2,
aP kakO0

A Ecnn BO3MOXHO, TO 06pasLipl TPaBAT TakK. YTOObl CXOAHbIE rpaHuLibl hadbl UM CTPYKTYPHOW cocTaBnsitoLLel
He 6blM BbISIB/IEHbl Y HAGMIOAANCE TOMIBKO HEMOXOXWE FpaHuLb.

7.3.2 NamepeHne NU— noBopaunBaloT M3MepUTEsIbHYH CETKY OTHOCUTE/IbHO TOrO Xe MOoJIs U TOro Xe
MecTa, Ha koTopom nsmepsnu NL, Tak. 4UTo6bl n3mepuTeNbHble NUHUK BbITIV OPUEHTUPOBAHbI NapasnsiesibHO HanpaB-
nenuto gecopmaumn. He cnegyet yctaHaBNMBaTh N3MepPUTE/IbHYIO CETKY Ha KaKyto-nm6o cneunanbHO BblGpaH-

HY0 OCOGEHHOCTb U/ OCOBEHHOCTN MUKPOCTPYKTYpPbI. [loACUYNTbIBAIOT BCE NepeceyvyeHuns yacTuy JInc usmepu-
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TeNlbHbIMWU NIMHUSAAMU (KaK OnucaHo B 7.3.1) He3aBWCUMO OT TOrO0, AB/ISIKOTCS OHW OTHYET/IMBOW YaCTbi0 yyacTka
NosIoChbl UAN He ABASIIOTCA. BbIUMCAAIOT YNCO0 NepeceyeHmnii YacTul, Ha e 4UHULY ASIMHBI IMHUK, NapansienbHoi
ocu gecpopmaumn. NLt, no popmyne

N.
«Y1-1T- )

roe L. — MCTUHHAA 4/1MHA U3MepUTeNbHON NuHUK (cm. 7.3.1).

7.3.3 Uamepenune PLI — HaknagbiBaloT U3MEPUTENBHYIO CETKY NMepreHuKYNsipHO K HarnpasieHunio aedop-
MauMm U MOACHUTLIBAIOT YNC/IO C/TyHaeB NepeceyeHnsi U3MepUTENIbHbIMU JIMHUSIMU TPaHML bl YacTULbl, (Pasbl uam
CTPYKTYpHOIi cocTaBnsioweii. P_. He3aBncumo oT Toro, siB/isieTCcsl yacTvua, pasa WUam CTPYKTYpHasi CoCTaB/siio-
Was OTYET/IMBOWN YaCTbIO MOMOCHI WM HET. He yunTbIBaIOT rpaHuL, Mexay dasoi amn CTpyKTYpHOI cocTaBsito-
wel 1 NoAO6HBLIMM YACTMLAMM, 3ePHAMU UMW CKOMIEHUSIMU Y4aCcTUL,. YUNTbIBAIOT TO/ILKO NepeceyeHuns rpaHumy,
hasbl UK CTPYKTYPHOI COCTaBAsOWEN C HEMOXOXMMM YaCcTULaMU, 3epPHAMW UMW CKOMIEHUSIMU YacTul,. KacaHue
rpaHuLibl C U3MepUTENIbHOM NMHMENR YyUnTbIBalOT Kak 04HO NepeceyeHne. B Tabnvue 1 npuBegeHbl NpaBuia nog-
cueTa.a PUCYHOK 1 MAMIOCTPMPYET METOAMKY MoAcyeTa. BbIUMC/IAIOT YNC/I0 NepeceyeHmnii 4acTul, Ha eguHuLy
ONUHBI IMHKK, NepneHAuKynsipHoi kocu gedopmaunn, PLLFno chopmyne

(3)

roe L,— ncTnHHas anvHa namepuTtesibHol nuHum (cm. 7.3.1).

7.3.4 N'amepeHne PLN— noBopaunBaloT NU3MepuUTENbHY CETKY OTHOCUTE/ILHO TOrO MOJISi U TOTO XXe MecTa,
Ha KoTopom n3mepsinn PL . Tak. 4To6bl NMHWM GblM OPUEHTUPOBAaHbLI NapasnsiesibHO HarnpaBeHuto geopmanumn n
NOACUYMTBIBAIOT YMC/I0 BCEX NMepeceyeHnii rpaHuL, YyacTul, hasbl uan CTPYKTYPHOW cocTaenstowein. P . ana pac-
cMaTpuBaeMblX 06bEKTOB (Kak OnMcaHo B 7.3.3). BbIUNCNAOT YAC/IO NepeceyYeHmnii rpaHunL, Ha e AMHULY O/TUHbI
NNHWK, NapannenbHoW ocn gedopmaunun. Pt|l. no chopmyne

m
b nr* 4>

rae L — ncTuHHaa gnvHa nsmeputenbHo MHUM (cm. 7.3.1).

7.3.5 '3amepeHUs cnenyeT NOBTOPUTL MO MeEHbLUEN Mepe Ha NATY NONASAX AN KaXA0ro o6pasia nnm yyacTtka,
BblbpaHHbIX ONepaTopoM NPon3BOIbHO. ECNM KapTUHa NosocyaTtocTy CyWwecTBEeHHO N3MEHSeTCA MO To/WnHe
npoAoaLHOro o6pasya, To U3MepeHns MoryT ObiTb NPOBeAEHbl B ONpeAesieHHbIX MecTax, Hanpumep nog nosep-
XHOCTbI0. BCepefnHe TO/WMHbI U LLeHTPe Un B psige MecT No TONLWWHe 418 OLEeHKN BO3MOXHbIX U3MEHEHU Ans
pasnMyHbIX y4acTKoB obpasua.

7.3.6 MNMpumepbl UCNOMIb30BaHUA 3TUX METOANK UBMEPEHNA NPpUBeAEHbI B NPUIOXKeHNN A 1.

7.4 AnA nonocyatblXx TepMOO6pPaboTaHHbIX MUKPOCTPYKTYP, OCOBEHHO ANSA /IerMpoBaHHbIX cTasneld, onncaH-
Hble Bbllle N3MePEHUNSA MUKPOCTPYKTYPbI MOTYT ObITb ONO/IHEHbI ONpeAenieHNneM cpefHelr MUKPOTBEPAOCTHU NO-
noc. OnpefenaOT NPMpoAy NPUCYTCTBYIOLWMX MOJIOC, HANPUMeEpP, ABASIOTCA 1M CBETNI0 U TEMHO Tpasslnecs
Nnonocbl MapTEHCUTOM UIN. COOTBETCTBEHHO, 6EMHUTOM N MapTEHCUTOM.

7.4.1 TBepAOCTb KaXA0W Nonocbl N3AMEPSAIOT C UCNONb30BaHneM nHaeHTopa KHyna unn Bukkepca. Harpysky
noa6uparoT Tak. YTOObI OTNeYaToK NOJIHOCTLIO HAXOAU/ICA BHYTPY Nosioc. EC/in 3T0 BO3MOXHO, TO criefyeT uc-
nosib3oBaTth Harpy3ky 500 r. oco6eHHO ecnun A0/KHa 6bITb OL,eHeHa 3KBMBasleHTHas TBepA0CTb Mo wkane C Pok-
Benna (HRC). U3aMepeHUss MUKPOTBEPAOCTM cneayeT BbiNonHATE BcooTBeTcTBMM ¢ TOCT 9450.

7.4.2 lns onpejeneHns cpefHeil TBepAOCTH cnefdyeT NMPOBOAUTE HE MeHee NATU U3MEPEeHUNR B KaXaoMm
Tune nosioc (CBeT/I0 U TEMHO TPaBsALWEMCS MapTeHCUTE UK MapTeHcuTe 1 6eliHnTe B 3aBMCMMOCTM OT NpMpoabl
nonoc). na Mesiknux y4acTKoB SIMKBaLUM NoSyyYeHne nNatm n 6osee oTnevyaTkoB MUKPOTBEPAOCTN MOXET OKa3aTbCs
HEBO3MOXHbIM.

MpumeyaHune — Ecnm pasHuLa B3HAYEHUSIX MUKPOTBEPAOCTM MO KHyNy Mexzy nosiocaMun HesHauuTelbHa, To
MOXHO OMNpPeAeNTL CTaTUCTUHECKYIO 3HAYMMOCTb 3TOW pasHuLbl, UCNONb3YS /-KPUTEPUIA, Kak onncaHo B GOJIbLUIMHCTBE
YUYEBHMKOB MO CTATUCTUKE.

7.4.3 MNepeBop 3HayeHuit TBepaocTu no KHyny (HK) B akBMBaneHTHble 3HaYeHns TBOPAOCTY No wkane C
PokBenna (HRC) Tpe6yeT 60/1bLION TUWLATENIBHOCTU U MOXET CONPOBOXAAaTbCS 3HAUYNTEIbHOW OWN6KO, 0COGEHHO
€C/NN 1UCMNob30BaHHble NPW UCMbITAHUAX Harpyskun 6binn meHee 500 r. Tabnuubl, NnpusBegeHHble B ACTM E 140,
He BK/ItOYaloT nepesof 3HaveHnii HK B HRC (unu gpyrue wkanbl) 4nsa ctaneli TBepfocTbio Bbiwe 251 HK; ogHako

8
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cTaHgapT ACTM A 370 no3BosisieT OCyLWeCTBUTb Takoli NnepeBo ANA UHTepBasia 3HaYeHnli TBepA0CTU, OXBaTbIBa-
loliero TepMoobpaboTaHHble cTann. Ana nepesofa 3HavyeHnin HK B HRC MOXHO Takxe ncrnonb3oBatb QOpMybl,
npuBeAEeHHbIE B MPUIOXEHNN A.2.
7.4.4 [ns 3aKkaneHHbIX YrepoancTbiX U NernpoBaHHbIX cTasneil c MmaccoBoii gonei yrnepoga ot 0,10 % ao

0,65 % n3mepeHnsa TBEPAOCTN B COCTOAHMM MOC/Ie 3aKasikvu MO3BOJIAIOT OLLEHUTL coAepXaHne yrnepoja B matpu-

Le U INKBaLMOHHbIX MON0CKaxX WK NaTHax. Kak Matpuua, Tak M/inkBaLMoHHbIe Y4acTKM fO/KHbI ObITb MOTHOCTLIO
MapTeHCUTHbIMYU (32 UCK/TF0YEHNEM 06bIYHOTO He3HaUYNTEIbHOro KoInyecTBa OCTaTOYHOrO ayCcTeHMUTa) U B COCTOS-

HUW Nocne 3akankn. 3HauyeHnsa MukpoTeepaocTn no KHyny (Mpu Harpy3ke 500 r) 418 maTpuubl U IMKBALMOHHbBIX
yyacTKoB nepeBoaAaTcsa B 3HayeHnss HRC (dbopmynbl (A.2.1) n (A.2.3) npunoxeHusa A.2), cogepxaHue yrnepoja B
3aBMCUMOCTU OT 3HAYEeHUA TBEPAOCTU onpeaensatoT no popmyne (A.2.4) npunoxeHmsa A.2.

8 BbluncneHve pe3ynbTatoB

8.1 Nocne npoBeAeHUs n3MepeHuii Ha TpebyeMoMm 4ucne nonei N UMM N3MEPEHUs onpeneneHHoro
yncna oTnevyaTkoB MUKPOTBEPAOCTU M BbIUNCAIOT CpefHee 3HaUYeHNe KaXA0ro n3mepeHns gesieHmeM CcyMmbl
M3MepeHuii Ha N 4Nnsa onpegeneHuns cpeaHux aHadeHnin WLi. Ny|. PLn, PL|l nnn cpegHero 3HaueHus MUKpOTBep-
AocTn no KHyny AN Noaoc Kaxaoro Tuna. [Jna MUKPOCTPYKTYPbl C CUTbHO BblipaxeHHo nonocuatoctbio NI
(4uepTouKka Haj Be/IMYNHOI yKa3biBaeT Ha cpefHee 3HaYeHune) ABAseTcss Mepoii uncna nonoc Ha 1 mm (1/2 PLL
npu6nnsntensbHo pasHa WL ).

8.2 lanee BbIYMNCAAIOT CTaHAAPTHbIE OTK/IOHEHUA S 3TUX U3MepeHunii Ana N noneit 1M oTNeYaTkoB MUKPO-
TBEPAOCTU U3 BbIPaXEHUS

&

roe X, - pesynbTaTbl U3MepeHunit OTAebHbIX Noseil;
X - cpepgHee 3HauyeHue.

8.3 [lanee BbIUUCASIOT 95 %-Hblil fOBEPUTENbHbIN MHTepBas, 95 %C1l. AN KaXLOIN0o U3MEPEHUs, UCMOSb3ys
BblpaXeHune

95% C1-+-7, (6)

rae s — cTaHfapTHOe OTK/I0HeHue;
tnsmeHsieTcs B 3aBUCMMOCTM OT Yncna nsmepeHuin (rabnuua 2).
3HayeHue AN1A KaX[0ro u3sMepeHuns BblpaxaeTcsa Kak cpefHee 3HayeHue £ 95 % CI.
8.4 [lanee BbIYUCIAIOT OTHOCUTE/IbHYIO TOYHOCTbL B NpoLeHTax. % RA. KaXA0ro nsmepeHus 13 BbipaxeHuns

% RA , -~ |~ 100. 7

rpe X — cpefiHee 3HaUYeHMe KaXA0ro U3MepeHuns.

OTHOCKTeNbHasA TOYHOCTb SAB/ISIETCS OLEHKO NOTrpeLlHOCTN KaxA40ro usmepeHuns B %, CBA3aHHOM C n3MeHe-
HMeM 3HayeHuii Npu nepexoge OT OAHOrO MoasA K ApyroMy. O6bIYHO 4OCTAaTOYHOW ABNSAETCA TOYHOCTb 30 % 1
MeHee. Ecnm % RA okaxeTcsl 3HAUYUTE/IbHO BblWwe, TO MOTYT 6bITb NPOBeAEHbI AOMNOTHUTENIbHbIE N3MEPEHUSA C
uenblo ynyyweHna sHadeHna % RA.

Ta6nuuya 2— 3HayeHusa / ansa BbluucnieHns 95 %-HOro 4OBEPUTEIbHOTO MHTepBana

n- 1 1 n- 1 |
2 4,303 7 2.365
3 3,182 8 2.306
4 2.776 9 2.262
5 2,571 10 2.228
6 2,447

MpumeuyaHue 1-- M COOTBETCTBYET YNCIY N3MEPEHWIA.
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8.5 CpepHee paccTosiHMe (OT LeHTpa 40 LeHTpa) 415 No10cyYaTon UM opueHTUpoBaHHOM dasbl (UM CTPYK-
TypHOli cocTaBnsitoweii), SB;. MOXHO onpeaenuTb Kak BenimumHy o6patHyto NLI

SBL- m=—. (8)
nwu.

MOXHO Takxe BbIHYUCANTb CPeAHUI CBOGOAHbIV NyThb (OT Kpas A0 Kpas). [jns aToro Heo6xoAMMO onpeaenuTb
o6bemMHyto gonto W nonocyaToii nin opueHTMpoBaHHOM hasbl (CTPYKTYPHOI cocTaBsoLLell) METOAO0M TOYEYHO-
ronogcyeta (ASTM E 562) unu gpyrumu nogxoasiwimmu metogamu. CpeHuii cBo6ogHbIli NyTh_ onpegensieTcs
13 BblpaxXeHus

rae V- o6bemHas 4osis (He B NpoueHTax).
Pa3HOCTb MexAay cpefiHUM pacCTOsiHUeM 1 cpefHUM CBOGOAHbIM MyTeM MO3BO/ISIET OLEHUTb CPefHIo0
LWNPUHY MONOCYHATON NIV OPUEHTUPOBAHHOM hasbl UM CTPYKTYPHON COCTaBASAIOLEN.

8.6 BbluncnsaoT koadULMeHT aHn3oTponun Al. 1ICNONb3yA cpefHne 3Ha4YeHns, onpeaeneHHblie B 8.1. n3
BbIpaxeHus
P.
Al =TT vwan Al = 1~ - (10)
wt| pu|

3Tn ABa KO3 PULUNEHTA JOMKHbI GblTb MPUGAN3NTENBHO PaBHbI, MOCKO/IbKY EC/IN HE YYUTbIBATb BAUSHUSA
KacaHuii yacTuy, U rpaHunl, a Takke oWwWnNBKM BbluncieHuii, To ans Takux cTpyktyp PL= 2NL KoadduumneHT
aHU3o0TpoONuUY AN 6ecnopsf0UYHO OPMEHTUPOBAHHOM MENO0/I0CYaTO MUKPOCTPYKTYPbI paBeH eguHuue. C yBenvye-
HUEM CTEMEHN OPUEHTALMUN UM NOMOCHATOCTH KO3 PULMEHT aHN30TPONKM BO3pacTaeT Bbille eAUHNLbI.

8.7 CTteneHb opueHTaumm LIwWyacTvyHo opreHTUpoBaHHbIX IMHEHbIX 3/IEMEHTOB CTPYKTYPbl Ha ABYXMep-
HOW N/IOCKOCTY WANga MOXHO BblUNCUTL, ucnosnb3ys 3HadeHus NLunu PL onpegeneHHble B 8.1, no oopmyne
NLL-N PLI -P
N2 —mm h wnn i, 2- M (11
N, +0.57 LU'tiI PL1 + 0,571P.

3T ABa 3HaYeHUA A0/KHbI 6bITb MPUGAN3NTENIBHO PaBHbI, MOCKO/IbKY €C/IN He YUNTbIBaThb BAUAHUE KacaHWUi
YyacTuL 1 rpaHunL, a Takke OWnGKN BbluncneHuii, To ansa Takux ctpyktyp PL= 2NL CTeneHb opveHTauum MoxeT
M3MEHATbCA OT HyNA (NONHOCTbI 6GecnopsgovyHoe pacnpegeneHune) o 1,0 (NONHOCTbIO OpMEHTUPOBaHHasA

CTPYKTypa).
9 TNpoTOKON WCMbITAHWIA

9.1 NMpPOTOKON A0JHKEH COAEPXaTb NOMHYO MHOPMaLMio 06 UCMbITAHHOM 06pa3Lie: ero NPoONCXoXaeHune,
pacnosioxeHue B U3fennn, BUA NpoayKunmn, gaTy aHanm3a, YMcsio U3MepeHHbIX NOJIeil NamM oTneYyaTKkoB MUKPO-
TBEPAOCTU. NICNONIb30BaHHOE yBe/iMyeHne nT. 4.

9.2 OnucblIBalOT XapakTep M cTeneHb NO0CYATOCTN UM OpUEHTaL NN, NPUCYTCTBYIOLE B MUKPOCTPYKTYpe.

9.3 B 3aBMICMMOCTU OT BbINOJ/THEHHbLIX N3MEPEHUWI YKa3blBaloT cpefjHee 3HaueHne, CTaHAapTHOe OTK/TOHEeHMe.
95 %-Mblii OBEPUTENbHbI UHTEPBAN U % OTHOCUTE/IbHOW TOYHOCTM ANS KaxXAoro namepexHus (J14_, NLn
PLV n HK — pnsa kaxgoro Tuna nosocskl). flanee B 3aBUCUMMOCTU OT BbIMOSIHEHHbIX MOJIOCHATOCTLIO YKaXuUTe
3HauYeHus pacctosHuii SB u BblUNC/IeHHble B 8.5.

9.4 nsA 06pa3uoB, B KOTOPbIX OblNaonpegeneHa MUKPOTBEPAOCTb NOOC, BbIYNCNAIOT Pa3HOCTb B 3HAYEHU-
AX TBEPAOCTM NO KHyNny mexay nosiocamun, ecnun 3to Tpebyetcs. MNepeBog 3HavyeHn i HK B 3HavyeHna HRC (nnm
APpYyrve wkKaabl) MOXET coAepXaTb 3HAUYNTEIbHYIO OWNGKY (B 0COBGEHHOCTU ANs1 Harpy3kn meHee 500 r).

9.4.1 AnsA 3aKasleHHbIX YINepoANCTbIX U NETMPOBaHHbIX CTasieil C MApTEHCUTHOW CTPYKTYPO MaTpuubl 1
JINKBALMOHHbIX YH4aCTKOB MOXHO OLLEHUTb CoZlepXaHue yrnepoga B MaTpuLle uIMkBayMoOHHOM y4acTke Ha OCHOBa-
HUWN 3HAYeHW TBEPAOCTU B COCTOSAHMN NOCAe 3aKalku, NCMONb3ysa MeTOAMKY, ONMMCaHHYIO0 B NPUAoOXeHnn A.2.
OTOT MeToA NPUMEHMM TONbKO ANA cTanel ¢ MmaccoBoi aonei yrnepoga ot 0,10 % no 0.65 %, B KOTOPbIX U
NIMKBALMOHHbIA y4acTOK U MaTpuua AO/DKHbI MMEeTb MapTEHCUTHYIO CTPYKTYPY. [18 Takmx 06pa3L,0B MOXHO oLie-
HUTb 1 yKa3aTb B MPOTOKOJ/IE CTEMEHb NMKBaLMN yrnepoaa.

10
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10 ToYHOCTbL M MOrpeLHoCTb

10.1 CtaHAapThl, MO3BONAIOWMNE HAAEXHO ONpeAeINTb TOYHOCTb U3MEPEeHMSt N0/1I0CHATOCTU N 06HapPYXNUTb
NOrpeLwwHoCcTb N3MepeHnii, OTCyTCTBYIOT.

10.2 MNockosbKy nosocyaTocTb ONpeAenaeTcs Ha NPoA0/IbHO OPUEHTUPOBAaHHbIX MeTasniorpadpunyeckmx o6-
pasuax. Bblpe3aHHbIX NapasienibHO HanpaBaeHunto gedopMaLnum, OTK/IOHEHUS MI0CKOCTU NONIMPOBAHUSA, NPeBbl-
wakmwme NnpnbNnM3nTensHO 5°. 6yayT BAUSTbL Ha pe3ynbTaTbl U3MepPeHUii.

10.3 HenpaBuAbHOE NPUroToB/IEHe 06pa3LoB 6yAeT BANATL Ha pe3y/ibTaTbl UCMbITaHWi. TpaBneHne A01X-
HO o6ecneunBaTb CU/bHbIN KOHTPACT MexXay paccmaTpmBaemMbiMu dhaszaMun Uan CTPYKTYPHbIMU COCTaBAAIOWMUMN.
OfiHaKo HexerlaTes/IbHO, YTOGbI UCMOIb30BaHHbIVi peakTUB BbISIB/IAN rPaHuLbl 3epeH BHYTPU faHHOW dasbl.

10.4 CTeneHb NO/0CHATOCTU MM OPUEHTALUN, a TaKXe WNPUHA MNOSI0OC MOTYT U3MEHATHLCA MO TONWNHE
nonepeyvyHoro ceyeHns obpasya. NosaToMy criegyeT oLeHNBaTh XapakKTePUCTMKN MO10CHATOCTM UK OpuUeHTaLmnmn B
onpefeneHHbIX MecTax.

10.5 Ha pe3synbTaTbl UCNbITAHUA MOXET BAUSATb MCNOJIb3yeMoe yBennyeHne. OHO A0/IKHO 6bITb 4OCTATOYHO
BbICOKMM, 4TO6bI 06ecneunTb TOYHbI NOACHYET NepeceyeHnii HacTuL, NN NepeceyeHnin rpaHuL, Mexay asamu.
OpfHaKko yBesinyeHne AO0KHO 6bITb Kak MOXHO 60/1ee HU3KMUM, YTOObI KaxkAan naMepuTtesibHasa IMHNA nepecekana
A0CTaTOYHO 60/1bLIOE YMC/I0 3EPEH UK YacTuUl, NpeACcTaBASIOWMNX MHTepec.

10.6 1ns o6ecneveHuns goctartouHol TouHocTn noacyeta u onpegenenus Ntl. NLn PLi. PLi usmeputens-
Hble SIMHUWN AO0/KHbI 6blTb TOYHO MPOBEAEHbI MepPneHANKYNAPHOU napansienbHO K HanpaBsieHno gedopma-
umn. CnepyeT nsberatb OTKNOHEHWUI NNHWIA OT NepNeHANKYISPHOro WA NapanienbHOro HanpasfeHns 6onee
yem Ha 5°.

10.7 Kak npaBu/10, C yBe/In4eHneM Ymcna n3aMepeHHbIX nonei ctatucTuyeckas BapnabesnibHOCTb pesyibTa-
TOB UCMbITaHN yMeHbLUaeTCcs.

OTHOCUKTeNIbHasA TOYHOCTb M3MEPEHWIA, NPOBEeAEHHbIX B HAaNpaB/ieHUW napasisieNlbHoM ocu ropsiveii gedop-
Mauunun. oYt Bcerga Xyxe, Yem TOYHOCTb U3MEPEHUIA, NepneHANKYNAPHbIX K HanpaBieHnio gedhopmMaLmu, Kak
3TO BUAHO U3 pe3y/ibTaToB MUCMbITaHUIA, NPUBEAEHHbIX B NPUIoxXeHnn A.1.[1nA faHHOro Yncna usMepeHHbIX nonen
cTatmcTnyeckas TOYHOCTb O6bIYHO Slyylle BClyyae 60nee rpybbix CTPYKTYP, 4eM ANns 60nee MenKux CTpykTyp v
0159 N30TPOMHbIX CTPYKTYP MO CPaBHEHMIO C CUIBHO NOJSI0CHaTbIMU NN OPUEHTUPOBAHHBIMU CTPYKTYpaMu.

10.8 CnepyeT HeyKOCHUTENbHO co61t04aTb NpaBuia NoAcyeTa, Tak Kak B MPOTUBHOM ciiyyae 6yayT yxya-
WaTbCA CXOANMOCTb U BOCNPOU3BOANMOCTb BHYTPMIabopaTopHbIX 1 Mex/1abopaToOpHbIX UCMbITaHWA.

10.9 CnoBecHoOe onucaHne xapakrtepa nosioc4aTocTy UM OpUeHTaLUN ABMSAETCA Ka4eCTBEHHbIM U B U3BEC-
THOUi cTeneHn cy6bekTUBHbBIM. B HacTosLee BpeMs OTCYTCTBYIOT Kakne-1n60o abcontoTHbIe NPUHLMMbLI, NO3BOSIO-
e cBA3aTb N3MEPEHHbIEe KONTMYECTBEHHbIE NapamMmeTpbl N Ka4eCTBEHHbIE TEPMUHbI, UCNONIb3YyeMble 418 onuca-
HUS MUKPOCTPYKTYPbl.

10.10 3HayeHns Koa(hpuruneHTa aHN30TPONUN U CTEMEHN OPUEHTALUN HENb3S UCNOJIb30BaTh /19 TOrO, YTO-
6bl yCTAaHOBUTb, ABASETCA I MUKPOCTPYKTypa TO/IbKO OPUEHTUPOBAHHON NapasiieslbHO HanpasBneHuio gecdopma-
LM NN Ke oHa AeiCTBUTE IbHO nosiocyartas. s ycTaHOB/IeHUSA 3TOW pasHuLbl HE06X0A4MMO UCMNO/Ib30BaTh MeTO-
Abl pacno3HaBaHUA N306paxeHnii, KOTopble He BXOAAT B 3a4a4n paccMaTpMBaemMoro B HacTosileM cTaHgapTte
meToja.

O/fHaKo OMnbITHbI onepaTop CMOXEeT YCTaHOBUTb pas/inime Mexay AByMsi (hopMamu opreHTaLmMm c noMmo-
LiblO MPUMeEPOB, NPUBEAEHHbIX B NpUAoxeHun A.1.

10.11 Vicnonb3oBaHne MeTofa U3MepPeHns MUKPOTBEPAOCTY A1A OnpeAesieHNA pa3HuLbl B TBEPAOCTU MeX-
Ay nosocamMu CBSi3aHO C BO34eNCTBMEM TeX Xe (PakTOpoB, KOTOPbIE B/IUSIOT HA TOYHOCTb U MOTPELIHOCTb pe3y/lb-
TaToB Takmx ucnbiTaHnin (ACTM E 384).

10.12 NepeBofA 3HauYeHUi TBepAocTn no KHyny npu Harpyske 500 r B 3HaueHus HRC BBOAMT elye oAguH
VUCTOYHVK HeomnpeaeleHHOCTH, KOTOPbI TPYAHO onpeaenunTb.

10.13 NpepackasaHue cofepxaHus yrnepoja B 3akasieHHbIX yrnepoancTbiX UNerMpoBaHHbIX cTanax (B mart-
pvue n TNKBaLMOHHOM y4YacTKe) WAN pasHulbl B COAepXaHuu yrnepoga Mexay IMKBauMOHUbIM YyHacTKOM 1
mMaTpuuei cnegyeTt paccMaTpmBaTh Kak annpoKcMMaumio BCleCTBME U3MEHUYNBOCTU ONYy6IMKOBaHHbIX AaHHbIX
ANS 3aBUCUMOCTWU TBEPAOCTU B COCTOAHUM nocne 3akanku (100 % mapTeHCcUTa) OT cofepxaHus yrnepoja B
YyrnepoancTbIX N JIerMPoBaHHbIX CTaNAX.
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A.11 B HacTosilLeM NPUIOXeHUN NpuBeAeHbl NpUMepbl 0AHOMAa3HbIX 1 ABYX(Aa3HbIX MUKPOCTPYKTYP (PUCYHKU
Al1.1—A1.17). KOTOpble UNNIOCTPUPYIOT Pa3fINYHbIE CTEMEHN MOSIOCYATOCTM WM OPUEHTaUMU MUKPOCTPYKTYP. O/18 Kaxk-
[0V MUKPOCTPYKTYpPbI JaHO KauyeCTBEHHOE OMnMncaHne B COOTBETCTBUM CO CXEMOINA, Moka3aHHOl Ha pucyHke 1, u kaxpgas
CTPYKTypa 6bl1a n3MepeHa, UCrnosib3ysi COOTBETCTBYIOLLME METOANKM, onncaHHble B 6.3. Bce namepeHus 6b1m nposege-
Hbl. UCMOMb3YyA ABYKPaTHOE YKPYMNHeHWe npefcTaB/ieHHbIX MuUKpodoTorpacdumii. amepuTtenibHas ceTka, WUCMOsb30BaH-
Has ANna 3TUX U3MEPEHUiA, cocTosNa U3 BOCbMY MapasifiesibHbIX IMHUIA, PacnoioXeHHbIX Ha paccTosiHnm 20 MM gpyr oT
Opyra: Kaxgas nMHust usmepsina gsvHy 125 MM npy cyMMapHoi anvHe nuHmii 1000 MM. MI3MepUTENbHYHO CETKY YCTaHaB-
nnBann noovyepeHo MeprneHAVKY/IAPHO U NapaifiefnibHO ocu gechopMaunn B pasinyHbIX MPOU3BOJILHO BblOPaHHbLIX
MecTax MukpodpoTorpauii ¢ MUHUMa/TIbHO BO3MOXHbIM CMelleHMeM. Ha kaxaoli MmukpodpoTorpacmm npoBoauan He

MpunoxeHue A.l
(o6sa3aTenbHoe)

NMpumepbl M3MepeHUii NonocyaTblX
NN OPUEHTUPOBAHHBLIX MUKPOCTPYKTYP

MeHee MsATU (06bIYHO GOMbLUE) U3MEPEHUIA B KaXKAOM HampaB/ieHUW ¢ yyacTMeM OfHOro unv 6osiee onepaTopos. [/isi
Ka)K0/ NMoKasaHHOW MUKPOCTPYKTYpbl OCb AediOpMaLM COOTBETCTBYET FOPU3OHTA/IbHOMY HarpasB/eHUIo.

MAEx (um W)
X 32.30
s 1.409
95% O + 1,06
% RA 3.3
n 10

JedopmumpoBaHHas KOpPO3NOHHOCTOWKas cTanb AlSI1312

NG\
28.71 1.13
2.316
+ 1,75
6.1

0.074

x 200

62.02

3.208

+2.42
3.9

P, (mm-1) MPu 1Py
56.50 1.10
4.117
+3.10

55

MpumeyaHune — V3MepeHna NpoBeAeHbl Ha ayCTEHUTHOW (6enoit) dase. LiBeTHoe TpaBsrieHue.

PucyHok A.1.1 — HeopueHTMpOBaHHas, HernosiocHaTast M30TPOoNnHas AByxdasHas MUKPOCTPYKTypa,

B KOTOPOI OTCYTCTBYET MaTpuyHas asa; hepput (YepHblii), aycTeHnUT (6enblit)

12

0.059
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[edopmunpoBaHHas KOpPO3MOHHOCTONKas cTanb AlS1329

" (Mm-1) AlWu./Ng, PuLL*"1) *1|[<mm-1) APLYPL,

X 61.28 13.18 4.65 0.699 121,83 25.58 4.76 0.705
s 3.828 2.390 7,231 4.557
95 % ClI + 257 + 161 +4.86 + 3.06
% RA 4.2 12.2 4.0 12.0

n n

VWy=0.227 SBL=0.0163 Mm \ =0.0126 mm

MpumMmeuvaHune — N3mepeHns npoBefeHbl Ha ayCTEHUTHOW (6esoii) hase. LiBeTHOe TpaBrieHue.

PucyHok A. 1.2 — CunbHO OpUEHTMPOBaHHasA, nosiocyaTasl AByXdasHasi MUKPOCTPYKTYpa: OpUEeHTUPOBaHHbI
aycTeHUT (6enblli) B OPUEHTUMPOBAHHON NosiocyaToi heppuTHOI (OT Cepoii A0 YepHOoIA) maTpuue

13
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NIA“m ) JMi<®y->  JINLINLD v P bl 1) PLI(MM~1) MPy *PLi)
X 36.14 17.00 2.13 0.417 72.59 34.08 2,13 0.419
s 4.149 3.348 8.624 7.009
95 % ClI +2.40 + 1.93 +4.98 +4.05
% RA 6.63 114 6.9 11,9
n 14

W5 = 0.490 SB. = 0.0277 mm N =0.0141 mm

MpumMeyaHue — M3amepeHus NpoBefieHbl Ha AenbTa-heppute (6en1oin dpase). TpaBneHre pacTBOPOM LLAPCKOL
BOZKM B [LEPVHE.

PucyHok A. 1.3 — MUKPOCTPYKTYpa, COCTOsLast U3 iBYX COCTaB/ISIIOLLYMX: OPUEHTUPOBAHHOIO, C/lerka BbITSIHYTOrO,

YaCTUYHO MOsI0CHaTOro (LWMPOKWe Monockl) AenbTa-hepputa (6enblil) B HEOPUEHTMPOBAHHOW, HemnosocyaTon
MaTpuvue u3 OTMyLEeHHOro MapTeHcuTa (YepHbIiA)

14
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NernpoBaHHas ctanb AlSI 8715

TB . |
— w s~ Ar.-. -
o o Weoe}f
X50
MuymbI-1> «n  Pi,(mm*l)  peyvvl) APBL/Puy Quo SB. (wm)  x. (mm)
X 8.50 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% Cl  +0.57 +0.81 + 113 + 1.62
% RA 6.7 28.5 6.7 28.5

n 5

MpumMmeuyaHune — M3mepeHns nposeseHbl Ha 6eiHUTHOM cocTaBnstoweli. TpasneHve B 4 %-HOM CNIMPTOBOM
pacTBope MVKPYHOBOM KUC/IOTbI.

PrcyHok A.1.4 — MUKPOCTPYKTYpa, COCTOSLAsA 13 ABYX COCTaB/ISIOLWMX: MOSI0CHATOro BEPXHErO GeliHnTa (TEMHbI)
B M0/10CYaTol, paBHOOCHOI (heppuTHOW (HeTpaBneHol) maTpuLe
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NL i (MM &)
X 28.86
s 1.6373
95% O + 1.72
% RA 6.0
n 6

-Tir

Nt,avm""1»

25.92
2.5308
+2.66
10,3

NernposaHHana ctanb AIS18620

*V

" > 44n;

AINL]"'m “un
111 0.067

PU“n

56.31

4.205

+4.41
7.8

Pt(|(MM-1)

52.55
4.6425
+4.87
9.3

A1Pu/Pn)

1.08 0.047

NMpumeyaHune — V3vepeHusi NPoBefeHbl Ha NEPAIMTHON cocTasnstowweli. TpaBneHne B 4 %-HOM CIMPTOBOM
pacTBope MUKPVYHOBOMN KUC/OTbI.

PucyHok A. 1.5 — MUKpPOCTPYKTYypa, COCTOSALAaa 13 ByX COCTaBASAOWNX: MOYTU U30TPOMNHO pacrnpesesieHHoro
ro6yNApHOro nepnuTta (TeMHbIN) B MaTpuLe U3 paBHOOCHOTO doeppuTa (HeTpaB/ieH)

16
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ToncTtonuctosada ctanb ASTM A 588/A 588M

X200
bhlbbr)  Muy(my- MNLLINmM 112 Aymm-l) apLIPuy i SBi [vv) (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%Cl  +194  * 151 £415  +3.06
% RA 4.9 6.0 5.2 6.2
n 8

MprvmeyaHune — VI3mepeHns NpoBeAeHbl HA NEP/IMTHON COCTaBnAoLWei. TpaBneHne B 4 %-HOM CNMPTOBOM
pacTBope NVKPUHOBOW KUCMOTbI.

PucyHoK A. 1.6 — MUKpOCTPYKTYpa, COCTOALLAs U3 ABYX COCTaB/SIOLLMX: YACTUYHO BbITSHYTOrO, C/Ierka nosiocyaroro
nepsivta (TeMHbI) B paBHOOCHOW, C/erka nosiocyaTton, heppuTHON (HeTpaBneHoW) maTpule

17
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Tonctonuctosasa ctanb ASTM A 572/A 572M

"x 200
«n.(MM*L)  wiill-M 1) Al«tL/wMm] W2 PAMM-1) “py Sfl. (“«l (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 % ClI * 171 + 2.03 + 3.68 +4.40
% RA 3.3 7.5 3.6 8.3
n 12

MpuMeyaHue — V3vepeHusi NPoBeAeHbI HA NEPSIMTHOV cocTaBstoLeli. TpaBneHue B 4 %-HOM CIPTOBOM
pacTBOpe MUKPVHOBOI KUC/OTbI.

PucyHoK A.1.7 — MNKPOCTPYKTYpa, COCTOSALLAA U3 BYX COCTaB/ISAIOWMX: OPUEHTUPOBAHHOIO, YHACTUYHO BbITAHYTOrO,
NpenMyLLEeCTBEHHO NOI0CHATOro nepsivTa (TEMHbI) B MOM0CYaTON, paBHOOCHOM (heppUTHOW (HETpaB/ieHo) maTpule



FOCT P 54570— 2011

TonctonunctoBas ctanb ASTM A 572/A 572M (Hu3koyrnepoaucTas)

NgiiMH-1) ut2 Py, (Mm-1) AlpiiV ptil fl2  se_ (Mm) ). (vmm)
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 % ClI + 3.59 + 1,77 +4,23 + 3,63

% RA 7.0 10,4 4.3 10.8
n 10
MpumeyaHwne — V3mepeHnsi NpoBeaeHbl Ha NEPSIMTHON cocTaBnsiowein. TpaBneHne B 4 %-HOM CNUPTOBOM

pacTBope MUKPUHOBOW KUCMOTbI.

PucyHok A.1.8 — MUKPOCTPYKTYpa, COCTOSILAA U3 ABYX COCTaBASIOWMX: OPUEHTUPOBAHHOIO, NPeVMMYLLEeCTBEHHO
BbITSIHYTOr0, NO/IHOCTLIO MosiocHaToro (y3kve Mnosiockl) nepanTa (TeMHbIN) B NOI0CHATON, paBHOOCHOW cheppuUTHOI

(HeTpaBneHoli) maTpuue

19



FOCT P 54570— 2011

Ctanb X42 pna Tpy6onpoBosoB

X 100
wl2  PcJ mm-1) A1PNPM sB. (Mv) Xa (vm)
X 37.22 9.70 3.84 0.644 73.83 18.75 3.92 0.652 0.0269 0.0195
s 2.054 2.108 4.475 4.126
95 % ClI + 1.47 + 151 + 3.20 +2.95
% RA 3.9 15.6 4.3 15.7
n 10

MpumeyaHue — V3vepeHusi NPoBeAeHbI HA NEPSIMTHOW cocTaBnstoLeli. TpaBneHue B 4 %-HOM CIMPTOBOM
pacTBOpe MUKPUHOBOIN KMC/IOTbI.

PucyHoK A.1.9— MuUKPOCTPYKTYpa, COCTOAILLAA 13 ABYX COCTaBNAIOLWMX: BbITAHYTOrO, MNO/IHOCTLIO NO/10CHAaTOro

(cmelwaHHble y3kne 1 cpefHel WMPUHbI MO0Chl) NepanTa B BbITSHYTOW, MOMHOCTBLIO NO/I0CHATON heppuUTHOM
(HeTpaBneHoli) mMaTpuue
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MogwunHukosasa ctanb AISI M50

n'b MNu iNt| O» MPI£l P
X 3.79 2.56 1.48 0.234 7,30 4.98 1.47 0.229
s 0.4823 0.770 0.9725 1.4812
95 % ClI + 0.51 + 0.81 + 1.02 + 1.55
% RA 13.5 31.6 14.0 31.1
n 6

NMpumMeyaHune — V3MepeHusa npoBeaeHbl Ha kap6uaax. TpasneHne B peaktmee Map6re.
PucyHoKA.1.10— MUKPOCTPYKTYpa, COCTOSILLAs U3 ABYX COCTaB/IAIOLMX : BbITSHYTbIX, OPUEHTUPOBAaHHbIX, Crerka

nosocyatbIX flerMpoBaHHbIX Kapbnaos (6enble) B HeNosoc4aToil. HeOpUeHTMPOBaHHON MaTpuLe 13 OTNYLLEHHOro
MapTeHcuTa (Y4epHbIit)
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MopgwunHukosana ctans AlSI M50

x 50
NIJ mm"1) Au<mn-, > Pt[(MM 1) Al
X 7.43 3.21 2.31 0.456 14.59 6.20 2.35 0.463
S 0.9778 0.7144 1.8779 1.3606
95% O +0.90 +0.90 +1.74 + 1,26
% RA 121 20.6 11.9 20.3
n 7

MpumeuyaHune — VamepeHusi NpoBefeHbl Ha kapbuaax. TpaBneHue B peakTBe Map6ne.
PucyHok A.1.11 — MUKPOCTPYKTYpa, COCTOSALLAs 13 ABYX COCTAB/AOWMX: BbITAHYTHIX, OPUEHTUPOBAHHbIX, NO/IOCYATHIX

NernpoBaHHbIX Kap6uaoB (6esible) B HEBbITAHYTOW. CAeno nosocyaToii MaTpuue U3 OTMYLWEeHHOro MapTeHcuTa
(4epHbIit)
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mm' 1)
X 18.18
s 1.3253
95 % ClI + 1.65
% RA 9.1
n 5

12.93
0.7193
+0.89

6.9

Koppo3unoHHocTolkas ctanb AlS1440C

1.41

°12

0.206

36,28

2.7396

+ 3.40
9.4
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X 50
AIPtJPta
25.85 1.40
1.4386
+ 1.79
6.9

MpumeyaHue — MN3mepeHnss npoBedeHbl Ha kKapbuaax. TpaBneHve B peaktuse Map6ne.

0.204

PucyHoK A.1.12 — MMUKPOCTPYKTYpa, COCTOALLAA U3 ABYX COCTaB/IAIOWMX: BbITAHYTbIX, OPUEHTUPOBAHHbIX, NOSIOCHaTbIX
nervpoBaHHbIX Kap6ugos (6enble) B HEOPUEHTMPOBAHHOMW, Crierica NosocyaTon mMaTpule 13 OTNyLEHHOro
MapTeHcUTa (YepHblit)
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Koppo3unoHHocTolikasa ctanb AIS1440C

NLi(MM ) Al«o./My| Po,(MM*1)
X 17.40 11.96 1.46 0.225 34.71 23.91 1.45 0.223
S 1.5952 2.8866 3.245 5.7732
95% O +1.98 +3.58 +4.03 +7,17
% RA 11,4 30.0 116 30.0
n 5

MprvmMeuyaHune — V3amepeHusi NpoBefeHbl HA kap6uaax. TpaBneHue B peakTuse Mapb6re.
PUCYHOKA.1.13 — MVKPOCTPYKTYpa, COCTOSILLAs M3 [BYX COCTaB/SIOWMX: FIOGYNSAPHBIX NIerMpoBaHHbIX Kap6uaos

(6enbie) ¢ OTAeNIbHbIMU MacCUBHbIMW CTPOYKaMU CU/bHO MOJIOCHAaTbIX SIErMPOBaHHbIX Kapbuaos (B CTPOYKax BUAHbLI
KpYMHble yrroBaTble kapbuabl) B Matpuue W3 OTNYLEHHOro MapTeHcuTa (YepHbIit)
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NI mm 1)
X 36.23
S 1.370
95 % ClI + 1.70
% RA 4.7
n 5

Wihimm*1)

26.26
4.818
+ 5.98
22,8

BboicTpopexyuiaa ctans AISI M2

MNLIINm

1.38 0.195

Abl—"1»

72.45
2.740

+ 3.40
4.7

~y(vm 1)

52.53
9.6358
+ 11.96

22.8
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MPy, "Puy,

1.38 0.195

MpumeyaHne — V3MepeHnsa NpoBefeHbl Ha kapbugax. TpasneHue B 10 %-HOM CNMPTOBOM pacTBOpe a3oTHOM
KVUCNOTbI.

PucyHOKA1.14 — MUKPOCTPYKTYpa, COCTOALWAA U3 ABYX COCTaBASAOLWMX:

ro6ynApHbIX U yroBaTbiX C/Ierka NosiocyaTbIX fIerMpoBaHHbIX Kapbuaos (6esbie) B MaTpuue
M3 OTNYLLEHHOro MapTeHcuTa (YepHblit)
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BbicTpopexyuwasa ctans AISI M2

x 100
NL i(MM w) ! Pucvv~1)
X 24.18 16.58 1.46 0.226 48.36 33.16 1.46 0.226
s 4.322 5.575 8.643 11.149
95 % O + 537 +6,92 + 10.73 + 13.84
% RA 22.2 41.7 22.2 41.7

n 5

MpumeyvaHunsa

1 I3mMepeHus NpoBefeHbl Ha kapbuaax. TpasneHne B 10 %-HOM CNUPTOBOM PacTBOpPEe a30THOM KUC/OTbI.

2 B o6pa3sue, nNokasaHHOM Ha pucyHke Al.14, kapbuabl pacnpegeneHbl 605ee paBHOMEPHO, YeM B 0o6pasLie,
NnokasaHHOM Ha pucyHke Al.15. NO3TOMY NPV OAVHAKOBOM KOJIMYECTBE M3MEPEHHbIX Noner 3HayeHust s, 95 % Cl n % RA
BO3pacTaloT Mo Mepe TOoro, Kak pacnpefesieHne CTaHOBUTCA MeHee OAHOPOAHbLIM.

PucyHOKA.1.15— MUKpPOCTPYKTypa, COCTOSALLAA U34BYX COCTaB/IAOLLMX:

rnobynApHbIX U YrAoBaTbIX NOA0CYaTbIX NIEFMPOBaHHbIX kKapbuaos (6enble) ¢ pefkuMmu KPYMnHbIMU CTPOYKamMun
B Marpuue 13 oTMyLEeHHOro MapTeHcuTa (YepHblif)
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NernposaHHana ctanb AIS11547

TeepaoCcTb CTpouKn Marpuua AH
HK*» 7745 + 88.2 688.8 + 52.4 85,7
HPC(nepeBoaHas) 62,0 58,0 4.0

MpumeyaHne — LiBeTHOe TpasneHue.

PucyHox A.1.16 — MUKPOCTPYKTYpa, COCTOALAA U3 BYX COCTaBNAIOLWMNX: HECKOMbKUX OTAE/IbHbIX BbITAHYTLIX NOMOCOK
CBeT/10 TpaBslerocs MapTeHcuta (6enbiii) B HenosiocyaTolr MaTpuLie MapTeHCcUTa 3akasiku
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MapTteHeut
4415+ 218
43.0
X 5.46 0.94
s 1.156 0.251
95 % O +0.89 +0.19
% RA 16.3 20.5
n 9

NMpumeyaHus

1 WWJ =0.3417, SB™ =0.183 mm 1

NernposaHHana ctanb AIS19310

AME_/WE|(

5.81

BevHut

320.5 + 16.9
31.3

rn,2

0.754

=0.121 mMm.

Publ*~)

10.76
1.883
+ 1.45
135

X 50

Puy(mm-1)

1.82
0.473
+ 0.364
20.0

aH

121.0
11.7

AIPMPIi,

5.91

0.758

2 V13mepeHusi MpoBedeHbl Ha MapTeHcuTe. TpaBneHue B 2 %-HOM CMMPTOBOM PacTBOpe asoTHOM KWUC/OTbL.

PucyHok A.1.17 — MVKpOCTPYKTYpa, COCTOSILLas U3 ABYX COCTaB/IAOLLMX: CUIbHO NOIOCYATOrO (LUMPOKUE MOosI10ChI)
MapTeHcuTa (CBET/IbI) B NONOCYATON, HEOPUEHTUPOBAaHHON GeiHUTHON (TEMHbIN) MaTpuLe
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MpunoxeHue A.2
(o6s3aTENbHOE)

MopoBop 3HavyeHuli HK B 3HaueHnsa HRC
M OleHKa cofepXxaHus yrnepoga

A.2.1 NMepesog TBEPAOCTU NO KHYNY B TBEPAOCTL Mo Wkane C Poksenna

A.2.1.1 BcTaHgapte ASTM A 370 npuegeH nepesog TeepgocTy no Kuyny (HK) B TBepaocTs no wkane C Poksenna
(HRC) gns nonHoro vHTepBana 3HayeHuii HRC, ucnonb3yemoro ansa ctaneidl. 1M nepeBogHble 3HaveHnss HRC aaHbl
AN8 3HaYeHuli TBepAoCTM No KHyny, nonyyeHHbIX npu Harpy3skax 500 r v Bbiwe. Mpyu n3mepeHun TBepfocTy no KHyny c
yMeHbLLEHNEM Harpy3ku Huxe 500 r TOUHOCTb nepeBofa Nosly4YeHHbIX 3HaueHnin B HRC cTaHoBWTCA 60/1ee HU3KOIA.

A.2.1.2 HaHeceHue 3TuX faHHbIX Ha rpadivk, NOCTPOEHHbIN B nonynorapummnyecknx koopguHarax (HK Ha nora-
pudpmmyeckoii wkane, a HRC Ha NvHelHOI LWkane), nokasbiBaeT /IMHENHY 3aBWCUMOCTb AN 3HauyeHuii TBepAocTv
2 360 HK 1 36 HRC. JInHeliHbIn perpeccuoHHbIii aHann3 Ans 3Toi 061acTi NepeBoAHbIX 3HAYEHWI NOKasbiBaeT creay-
H0LLYI0 3aBUCUMOCTb:

HRC (nepesogHas) = (77,6 Ig HK) - 162,2, (A.2.1)

rae koadhduumeHT koppensummn paseH 0,999908. Mpu Mcnonb3oBaHMKM 3TOW DOPMY/ibl TOUHOCTL onpegeneHus HRC
HaxoguTca B npegenax =0.17 eguHny, HRC ana nitepsana 360—870 HK v B npegenax £0,10 HRC — gna nHtepsana
495—870 HK. CTonb HesHauuTenbHasa cTeneHb OWWOKM 3HAYNTENbHO MEHbLUEe OLIMGOK, CBA3aHHbLIX C U3MEPEHNEM
3HayeHwii HK nnm uHTepnonaumeli Mexagy 3HayeHuUsiMM, NPUBEAEHHbLIMM HA HOMOrpamMMme, U He [O/DKHA OKasblBaTb
CYLLIeCTBEHHOIO B/IMSHWA Ha pasHuLY B NepeBoHbIX 3HaueHnsax HRC ans pasnuuHbix nosoc. MprsefeHHoe Bblille Bbipa-
XeHne Nerko Ucnosb3oBaTh A1 PacyeToB C MOMOLLBI0 0BbIYHOTO KaslbKynsaTopa.

A.2.1.3 Mockonbky 3aBucmumoctb Mexay Ig HK n HRC npu 3HaueHusx HK Huxe 360 He siBNsieTcs NIMHEHOM,
ucnonb3oBaHne BblpaxeHus (A.2.1) ansa 3HaveHuii s 360 HK 6yaeT npuBoAuTL K NONyYeHUI0 60ee BbICOKMX 3HAYEHWN
HRC.

A.2.1.4 Ans 3HaveHnin TBeppocTy no KHyny (npu Harpyske 500 r) Hwke 360 HK MOXHO ncnonb3oBath cneaytoLiee
BblpaXXeHue ANs NONyYeHVss 3KBMBaIEHTHbIX 3HavyeHuii HRC:

HRC (nepesogHas) = (103,76 Ig HK) - 228,7. (A.2.2)

3T0 BbIpaXeHVe MNo3BOMAET MpeAckasaTb 3HauyeHus, npusefeHHble B cTaHgapte ACTM A 370 ¢ TOYHOCTLIO
£ 0,29 HRC B uHTepBasie 342 — 251 HK. KoadhcpuupmeHT koppensuum coctaBnseT 0.999448.

A.2.2 OueHka cofiepxaHus yrnepoja Ha 0OCHOBaHuUM TBEPAOCTMN B 3aKa/IEHHOM COCTOSIHUM

A.2.2.1 0ns yrnepoancTbIX U NErMpoBaHHbIX cTanen ¢ cogepxaHvem yrnepoga ot 0,10 % fo 0.65 % cyuwiectByeT
npaMas 3aBUCUMOCTb Mex/Jy TBepPAOCTbI0 MapTEeHCUTa 3aka/ikm U cofepxaHuem yrnepoga. VccnefoBaHus 3akasvsa-
€MOCTM MoKasasim Takyto 3aBUCUMOCTb /151 MOSIHOCTbI0 MapTEHCUTHBLIX MUKPOCTPYKTYP B CTa15X, BbICTPO OXNaX4EHHbIX
C onpefeneHHbIX TeMneparyp aycTeHuTuaumn. padvk Takux AaHHbIX, MOCTPOEHHbIA B CTaHAAPTHLIX MPAMOYTOSbHbIX
KOOpAmHaTax, rnokasblBaeT ABa /IMHENHbIX yyacTka, Hak/IoH KOTopbIX n3meHsieTcs npu 58 HRC (0.44 % C).

A.2.2.2 JINHEWHbIA PErpeccUOoHHbI  aHa/M3  3HauyeHWin TBepaocTu nocne  3akankm ot 38 go 58 HRC
(0,10 % — 0,44 % C) paet cnelytoLLyo KOppensLMOoHHy0 3aBUCUMOCTb

%C = (0,0167 HR C)-0.539 (A.2.3)

¢ koachcpuumeHTom Koppensumm 0,9985.
[nsi 3HauYeHnin TBepAoCTH nocne 3akankm 58—64 HRC (0,44 % — 0.65 % C) 6bina nonyyeHa cnepytollasi koppe-
NALUMOHHAA 3aBUCUMOCTb:

%C =(0.0358 HR C)-1,639 (A.2.4)

¢ KoadpcpuumeHTom koppensaumm 0,9836.

A.2.2.3 0ns wnnocTpaumy UCnosib30BaHnsa 3TOl 3aBUCUMOCTU Obl1 NPOBEAEH aHa/U3 AaHHbIX Ans obpasua 13
ctanu AISI 1547 (pucyHok A.1.16) c uenbio NPOrHO3MPOBaHWUA COAEpXaHus yrnepoaa B matpuue v JIMKBaLMOHHOM
nosiocke. ATOT obpasel, 6bia1 B COCTOAHUM MOC/E 3aKasIKn, 1 NpU U3MepeHnn ero TeepaocTun no Kuyny (npw Harpy3ske 500 r)
6bINM NONyYeHbl 3Ha4YeHns 744,5 B CBeTNO TpaBssLLeiica nonocke 1 688,8 B maTpuue. Vicnonb3ys BbipaxeHue (A.2.2), npu
nepesoge 3Tux 3HayeHuii HK B 3HaueHns HRC nonyyatot 62.0 HRC gns nonocku n 58.0 HRC ana matpuupl.

A.2.2.4 Vicnonb3ys BbipakeHue (A.2.4), 6bi10 onpeaeneHo cogepxaHune yrnepoga B matpuue 0.44 % v B CBET/IO
TpaBsiwelica nonocke — 0.58 %.CnepgyeT oTMETUTb, YTO 3HaYeHne TBepgocTn 58 HRC cooTBeTCTBYeT Touke nepervba
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Mexay ABYMS NIMHeRHbIMKU yyacTkamu 3asBmcumocTn HRC oT MaccoBoi fgonu yrnepoga. Ecnv gna nporHo3vposaHus
cofepxaHvsa yrnepoga B Matpuue Mcnonb3oBaTb BbipaxeHue (A.2.3). To nonyumm 0,43 % C. SkcnepuMeHTaslbHble
[JaHHble No 3aKa/iMBaeMoCTV NoKasbIBaKOT, YTO TBepAocTb 58 HRC nocne 3akanku HabnogaeTca B CTaAX C CoAep)aHu-
em yrnepoga ot 0.43 % ao 0.45 %. Takum 06pa3oM, CyLLEeCTBYET Y3Kuii MHTepBa HEONPeAeNeHHOCTV B MPOrHO3MpoBa-
HUM cogepxanus yrnepoga (okono + 0.01 % C), ocobeHHO npu cofepxanusax yrnepoga 0.44 % u Bbiwe. OfgHako ata
CTeneHb HeonpefeneHHOCTU He ABNSETCA Ype3MEPHOR U MeHblUue OLIMGKM, KOTopas MOXeT ObiTb NosyyeHa npu uc-
No/Ib30BaHNN METOLO0B MVKpOoaHasim3a. On1caHHbIi MeToA MPUMEHVUM TOMbKO A/1S1 CTasiell B COCTOSIHUM MOC/e 3aKasiku
C NOSIHOCTbIO MapPTEHCUTHON CTPYKTYPOW (B BbICOKOYT/1EPOANCTBIX CTaNsAX 6yAeT NpMCcyTCTBOBaTbL HE3HAUUTENIbHOE KO-
4YeCTBO OCTATOYHOrO aycTeHUTa) C MaccoBoii foneit yrnepoga ot 0,10 % go 0.65 %.

MpumeyaHune — VIMeTCA 4OCTATOYHO CYLLLECTBEHHbIE PACXOXAEHNS B OMYO/IMKOBAHHbIX 3aBUCUMOCTAX MeXay
cogepxaHvem yrrnepoga n HRC ansa 100 %-Horo mapreHcuTa.
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Mpunoxexvne A
(cnpaBo4Hoe)

CpaBHeHMe CTPYKTYpPbl HAacTOALWEro cTaHgapTa co CTPYKTYPOi NPUMEHEHHOTO B HEM
HaunoHanbHoOro ctaHgapta CWWA

Tabnunua JA1

CTPYKTypa HaluoHaNnbLHOro craHgapTa

CTpyKTypa HacTosero ctaHjapra CLLN ASTM E 268 -01

1 O6nacTb NpUMeHeHus 1 ObnacTb NpYMeHeHns
2 HopmaTusHble cCbinku 2 HopmatuBHble CCbIIKM
3 TepMuHbI, onpefeneHns n 0603HaYeHns 3 TepmuHonorus

3.1 Onpepenexuns
3.2 O603Ha4eHns

4 CyLHOCTb MeTOA0B 4 O630p meToA0B
5 3HauyeHve u ucnonb3oBaHne

5 OT60p 06pa3uos 7 OT60p 06pasLoB

6 MogroToBka 06pasuoB 8 lMpuroToBneHne o6pasLoB
9 Kanmbposka 06pasLos

7 MeToavika 10 MeToguka

8 BbluncneHne pesynbtartos 11 BbluncneHune pesynbTaToB

9 MpoTokoN UchbITaHui 12 MpoTOoKOA WCMbITaHWI

10 TOYHOCTb 1 MOrPeLHoCTb 13 TOYHOCTb M NOrpeLlHoCcTb

Mpunoxexnue A.1 Mpumepbl U3MepeHWii nonocUaTbix MpunoxeHne A Mpumepbl M3MEPeHnin nonocyaTbIx 1
NN OPUEHTUPOBAHHBLIX MUKPOCTPYKTYP OPVEHTMPOBAHHbLIX MUKPOCTPYKTYP
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MpunoxeHune b
(cnpaBoyHoe)

CBefjeH1si 0 COOTBETCTBUM CChIJIOYHbIX HALUOHA/IbHbLIX CTAHAAPTOB
MeXAyHapoaHbIM cTaHAapTaM, UCMOMIb30BaHHbLIM B KAYECTBE CCbI/TOUYHbIX
B MPMMEHEHHOM HaluuoHaNbHOM cTaHAapTe CLUA

Ta6nwunuya Ab.1

OBO3HAUEHUE CCHINOUHOTO CTAHAAPTA O6o3HaueHe 1 HayiMEHOBaHWE COOTBETCTBYIOLLEID
HALWIOHA/TLHOTO CTaHaapTa

ASTM E 14001 _
ASTM A 370—03 _
ASTM E 384—01 _
ASTM E562—02 _

* COOTBETCTBYIOLLWIA HALMOHAMbHBIV CTaHAAPT OTCYTCTBYET. [l0 €10 YTBEPXAEHUSI PEKOMEH/YETCs WUCMOb30-
BaTb NEPEeBOJ, Ha PYCCKWii A3blK JAHHOTO cTaHAapTa. MepeBo AaHHOTo CTaHfapTa HaxoauTcs B deaepasibHOM
MH(OPMALMOHHOM (DOHAE TEXHUYECKUX PErflaMeHTOB U CTaHAapTOB.

YAK 669.14:620.2:006.354 OKC 77.080 B09 OKCTY 0709

KntoueBble c/ioBa: CTasib, MOJ/IOCHATOCTb, MEPECEYEHME YACTUL, NepeceyeHre rpaHnL, KoaMULNEHT aHN30TPO-

nMu, MMKPOTBEPAOCTb, OPUEHTALMS, CTEPEOIOTNSA

Pepaktop M. B. NyLukosa
TexHuuecknii pegaktop B. H. MpycakoBa
Koppektop /1. A. MuTpodchaHoBa
KomnbtoTepHasi BepcTka . @. KysHeLoBoi

CpaHo s Ha6op 10.07.2012. MMognucaHo o noyaTb 27.09.2012. dopmatr 60x84:/4. bymara odceTtHas [apHuTtypa Jlpuan.
MevaTb opceTHan. Ycn. ney. s 4,18. Yy.-u3g n. 3.40. Tupax 146 3ka 3ak. 1099.

eryn «CTAHOAPTUH®OPM». 123996 MockBa. FpaHaTHbIli nep . 4.
vt-*-w.goslinfo.ru info@ goshnfo.ru
Ha6paHo u oTneyaTaHo B Kanyxckoii Tunorpatuu ctaHgapTtos. 248021 KanyTta, yn. Mockosckas. 256.
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