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MpeaucnoBue

Llenv v npuHumnel cTaHaapTusaummn B Poccniickon Pegepauumu yctaHosneHbl PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-93 «O TexHW4eckoM perynMposaHuun», a npasuna npuMeHeHus HauMoHanbHbIX
ctangaptoB Poccuiickoin ®eaepauum — FOCT P 1.0—2004 «CtaHgapTtusauus B Poccuitckon deaepaumn.
OCHOBHbIE MONOXEHUA»

CBepeHusi o cTaHpapTe

1 NMOAroTOBIEH N BHECEH TexHudeckum KomMuTeToM no ctaHgapTtusaumn TK 145 «MeTtoabl
KOHTPONS MeTannonpoayKumy» Ha ocHoBe COBCTBEHHOMO ayTEHTUYHOrO NepeBoaa Ha PYCCKUIA A3bIK MexXayHa-
poAHoro cTaHaapTa, yKasaHHOro B NyHKTe 3

2 YTBEP>XOEH W BBEAEH B JEWCTBUE Mpukasom ®eaepansHOro areHTCTBa Mo TeXHUHeckoMmy
perynuposaHuto n metponornm oT 30 Hoss6ps 2011 r. Ne 655-cT

3 HacToawwuin ctaHgapT naeHTudeH mexayHapogHomy ctaHgapty MCO 9042:1988 «Cranb. PyyHoit
MeTop MofcyeTa ToueK Ans CTaTUCTUYECKON oLeHKU 06 beMHON A0NU CTPYKTYPHOW COCTaBNSAOLWEN C UCTOTb-
30BaHMeM TOoYeYHON u3ameputensHon cetkm» (ISO 9042:1988 «Steels — Manual point counting method for
statistically estimating the volume fraction of a constituent with a point grid»)

4 BBEJAEH BMEPBbIE

UHbopmayusi 06 USMEHEHUSIX K HacmosiuweMy cmarH@apmy nybrukyemcsi 8 exe200HO u30asaemMoMm
UHGhbOpMayUOHHOM yKa3amerie «HauyuoHarbHble cmaHdapmbl», & MEKCM U3MEeHeHUU U r1oripasoK — 8 eXeMe-
CAYHO U30asaeMbix UHGOPMaUUOHHLIX yKasamensax « HayuoHaneHbie cmaHdapmei». B cnyyae nepecmMompa
(3aMeHbl) Unu ommMeHbl Hacmosiujeeo cmaHdapma coomeemcemeytoujee yeedomiieHue bydem onybnukosaHo
8 eXXeMeCs4YHO uU3dasaeMoM UHGhOPMaYUOHHOM yKa3amerte «HayuoHarnbHbie cmaHOapmei». Coomeememesy-
rowjas uHghopmayus, yeeOoMIIeHUe U meKCcmbl pa3Meujalomces makke 8 UHghopMayuoHHOU cucmeme obuiez0
rofb308aHuUs — Ha ohuyuansHom catime @edeparibHO20 a2eHmemea 1o MexHUYeCKOMy pe2ynuposaHuio U
Memporioauu e cemu MlHmepHem
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HAUMOHANbHBIA CTAHAAPT POCCUUCKOWN OSOEREPALMUMN

CTAIb

Py4HoW meTOA noacyeTa TOUeK A4NA CTaTUCTUYECKOMN OLieHKU 06beMHOM A0MNU CTPYKTYPHOW
coCTaBnAOLWEN C UCNOJNIb3OBaHUEM TOUYEYHON U3MepPUTENIbHON CeTKU

Steels.
Manual point counting method for statistically estimating the volume fraction of a constituent with a point grid

Darta sBepeuna — 2013—01—01

1 O6nacTb NnpuMeHeHus

HacTosiuin cTaHgapT ycTaHaBnMBaeT pyyHoU MeTo noAcyeTa ToHeK 411 CTaTUCTUHECKON OLLEHKM 0O b-
€MHOM J0NN CTPYKTYPHOW COCTaBNALWEN B MUKPOCTPYKTYPE CTanu ¢ UCNOSMb30BaHUEM TOYEYHOU n3amepu-
TebHON CETKU.

OTOT MeToA NPUMEHSIIOT ANS CTPYKTYPHBIX COCTaBNSAOLWNX, KOTOPLIE MOXHO YeTKO naeHTUdULMpoBaTh.

MpumeyaHune—KWcnonb3yembiii B HACTOSILLEM CTaHAAPTE TEPMUH KCTPYKTYpHAsi COCTABNSIOWLAN» MOXET
o603HavaTh ogHy a3y, a Takke MUKPOCTPYKTYPHYIO COCTaBNAIOWYI0, COCTOSAWYIO U3 AByX a3 n 6onee.

2 CywHocTb MeTOAA

2.1 OcHOBHOI NPMHLMN MEeToAa COCTOUT B TOM, YTO ceTKa, coAepKallas pag perynsipHo pacnosnoxeH-
HbIX TOYeK, MpU ee cUCTeMaTUYECKOM HanoXeHUN Ha U3o6pakeHUe MUKPOCTPYKTYpbl MOXeT obecneunTb
nocrne penpeseHTaTMBHOIo KOMMYECTBa HanoXeHUn Ha pasiniHble Moss 3peHUs HeCMeLLEeHHY0 OLeHKY 06b-
€MHOW 0NN CTPYKTYPHOW COCTaBISIIOLLENA.

2.2 MeTtog 3aknoyaeTcs B HanoXeHnn TOMeYHON CeTKU Ha JaHHOe KOMYeCTBO Nnofei uccneayemoi
MOBEPXHOCTN, NoAcYeTe yYncna ToHeK CeTKN, HaxoAsaLMXCS B CTPYKTYPHON COCTaBnsIioLWLEN, U nocneaytoLlem
BblUMCMEHUN ee 06 beMHOW A0U.

3 O603Ha4yeHus n onpeaeneHusi

B HacTosiLem cTaHAapTe NCNOMb30BaHbl crieytoLne ob6o3Ha4YeHus 1 onpeaeneHns:

N — KONMYeCTBO NCCNea0BaHHbIX Nonen;

P; — NonHoe Y1cno ToYeK CeTKu;

P; — noacyeT Tovek Ha i-M none;

Pp(i) — [0Ms1 TOYEK CETKU, HaxXoQsALWMXCH B paccMaTpMBaeMon CTPYKTYPHOM CoCTaBNALLEer Ha i-M none,
BblpakeHHad B NPOoLEeHTaX OT MOJTIHOIo YCa TOYEK B CeTKe:

. _ P
Po(f) :P*;X 100;
Ep — cpefHee apndMeTNYeCcKoe 3HaYEHUN Pp(i);
5 1< .
Po=_ 2.Pol0)

§ — oleHKa CTaHOapTHOro OTKIIOHeHUS (o)

UzpaHne ocpmumansHoe
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CI=95 % posepuUTenbHbIN UHTEPBan:

ClI=+2

V, — ob6beMHas 0N CTPYKTYpHOI cocTaBnaoLen, %:
V,=P,tCl

cl
MorpewHocTb, %, = B x 100 = cTaTUCTMYECcKaaA TOYHOCTb.
p

4 Annapartypa

4.1 U3MepuTtenbHas ceTka

M3mepuTenbHas ceTka COCTOUT U3 onpeaeneHHOro Yucria paBHOMEPHO pacnonoXXeHHbIX Todek, 06paso-
BaHHbIX Nepece4eHNsIMAU o4eHb TOHKUX NIMHUIA. Ha pucyHke 1 nokasaHbl B kKa4ecTBe NPUMEPOB Ba TUNa CeTokK
(kpyrnas v ksagpaTHas), KoTopble MOryT 6bITb UCNONBL30BAHBI.

+ + +
+ + +
+ F g
+ + + +
+ + + + +
+ + + +
+ + + +
+ + + + + + o+
+ + + + + + +
Kpyrnas ceTka KesappatHas ceTka

MpumedvaHnue 1—Bcnyyae Kpyrnom CeTKM MOXHO UCMONb30BaThk BCE 25 HAPYXKHBLIX TOUEK UK 16 HAPYXHBIX
TOYEK, NI 9 BHYTPEHHUX TOYEK.

PucyHok 1 — lMNpumepbl CETOK, KOTOPbIe MOTYT 6bITb UCMONB30BaHbI

CeTka MoOXeT 6bITb MoMelLleHa B OKYNSIPHYH BCTABKY MUKPOCKONA UM HaHeCeHa Ha Npo3paYyHyto Haknaa-
Ky, KOTOPYIO MOMELLIaoT Ha 3KpaH MUKpOoCcKona uni Ha MukpodoTorpaduro™.

4.2 Cnocobbl HaGnwaeHuA
Ons HabnogeHUs MUKPOCTPYKTYPbl UCMONb3YHOT MUKPOCKOM WX Apyroe noaxogsiiee YCTPOWCTBO C

3KpaHoOM Ans HabnAeHWS U OKYNSIPHOW BCTABKOW, XenaTenbHO cHabXXeHHoe CTOMMKOM, NepemMeLlaolum-
cq B HanpasneHuax Xn Y.

5 OT60p M nogroToBka o6pasLoB

5.1 O6pasel, AosmkeH ObITb NpeacTaBUTENbHBIM A5 MUKPOCTPYKTYPbI, B KOTOPON He0GX0AMMO NpPOBO-
OWTb OLEHKY CTPYKTYPHOM COCTaBMAOLLEN.

MecTo oT6opa 06pa3LoB, opueHTaLMsa HabnogaeMo NOBEPXHOCTH, HANpPUMep NpoaobLHas UK none-
peyHasi, konu4yecTso 06pasLoB 1 Nnowaas UccneayeMol NOBEPXHOCTM A0KHbI BbITh OrOBOPEHbI B CTaHAapTe
Ha NPOAYKLMIO UMW B COrNaLleHnM Mexay CTOpoHaMMu.

" Tak kak ucnonbaosarme MukpodoTorpaduii Goree TPyAOEMKOe 1 AOPOrOCTOSILEE, €0 CrieAyeT u3beraTs fo Bo3-
MOXHOCTH.
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5.2 O6pasel, noasepraroT NOAUPOBAHUIO B COOTBETCTBUN C MeTannorpaduieckummn metoaukamn. Bo
BpeMA NONMUpoBaHUSA criegyeT cobnaaTe HeoBxoAuMble Mepbl NPEAOCTOPOXHOCTM, UCKMoYarowme
Kakue-nm6o smeHeHUs1 MUKPOCTPYKTYPSI.

5.3 lMpunHeo6xoaumocTu oBpasel MOXHO NoasepraTb MeTannorpaduieckomy TpaeneHuto, YToGbl Bbis-
BUTb CTPYKTYPHYIO COCTaBNAIOLLYIO, KOTOpast NoANEXUT U3MePEHUIO.

PekomeHayeTca, UTo6bl rnyBuHa TpaBrneHua 6bina MUHUMAabHO BO3MOXHON. PeakTuBbl okpaluvBatoLLe-
ro TUna oGbIYHO NPEANOYTUTENbHEE PEaKTUBOB, KOTOPLIE BLI3bIBAIOT NPEUMYLLECTBEHHOE TpaBrieHWe oaHOoM
nnun 6onee CTPYKTYPHLIX COCTaBAAOLIMX, TOCKOMLKY peakTUBbl NocneaHEero TMna MoryT NpUBOAUTL KoLUMBKaM.

BaxHO KOHTPONUPOBATL BNUAHNE BPEMEHU TPABNEHNUA Ha pe3ynbTaTbl OLUeHKM 06 beMHOR AoNK.

6 MeTtoguka

6.1 BbiGop uaMepuUTenbHON ceTkU

Onga BoiBopa nsmepuTensLHON CETKM, HanpuMep NOMHOTo Y1Cha ee Touek, Heobxoauma npeasapuTesib-
Has BU3yanbHas oLieHKka 06 beMHOI 4ONM CTPYKTYPHOW CocTaBnsioLwe.

B tabnuue 1 npuseaeHbl pekomeHayeMble 3HaUEHU NOMHOMO YMCna TOUEK U3MepUTENbHOMN CeTKU B 3aBM-
CUMOCTM OT 06 BLEMHOM 07N U3MEPAEMOiA CTPYKTYPHOW COCTABNAOLLEN. STU pEKOMEeHAALMN He COOTBETCTBRY-
0T TEOPEeTUYECKUM OrpaHUYeHUsaM, OfHAaKO aMmnupudeckue HabnoaeHUA Mokasanu, YTo UCToNb3oBaHue
npuBedeHHbIX 3HAYeHUH MO3BONAeT ONTUMU3NPOBATL ANMUTENLHOCTL MCMbITaHWA, Heobxoaumyto Ans
JOCTKeHUs TpeGyeMoin TOUHOCTH.

Ta6nwuuya 1— PekomeHgyemble 3HAHEHUSA NMONHOTO YUCNA TOHYEK UBMEPUTENBHON CETKU

BuayanbHas olieHKa 06BEMHON 40U MonHoe YNCAOo TOUEK MMEPUTENLHON CeTku Py
OT1 2 % po 5 % Bkniou. 100
» 5% »10% » 49
»10% »20% » 25
>20 % 16

6.2 Bbi6Gop yBenuieHus

BeIGpaHHYo 3sMepuUTENbHYH CETKY MoMeLLatoT Ha U3obpaxeHne CTPYKTYpbl. YBenM4eHne A0ImKHO CooT-
BETCTBOBATb MaKCMMaribHO BO3MOXHOMY YBEMMYEHUI0, NPX KOTOPOM ABE COCedHMEe TOYKU U3MepuTenbHOn
CeTKM He NoMNafarT Ha OAHY U TY XKe YacTuLy UM OHO M TO ke CKOMSIeHNe YacT UL, M3MepPSeMon CTPYKTYPHOM
COCTaBIIAOLLEN.

6.3 Bbi6op uMcna uccnepyeMbix nonemn

Uncno nonei, noanexawmx UsMepeHuto, 3aBUCUT 0T TpeByeMoin CTeNeHN TOYHOCTH U3MepeHuii. B Tab-
nvue 2 npMBegeHo YUCHOo USMEPSAEMbIX MOMER B 3aBUCUMOCTIN OT BbIGPaHHOM NOrpeLLIHOCTU U3MepeHUil M Benu-
Y/HbI 06 bEMHOW 40N, N1 NOMyYeH st TprueMneMoi cTaTUCTUYECKON TOYHOCTU PEKOMeHAYeTCs UcCreaoBaTh
MuUHUMYM 30 nonen.

Tabnwuuya 2— Bbibop Yncna nonen n, Noanexalmx n3aMepeHunio, B 3aBUCMMOCTH OT TpebyeMol OTHOCMTENBbHOM TOY-
HOCTW U OLieHEeHHON Benu4nHbl 0O6beMHON J0NM CTPYKTYPHOW COCTaBnsoWen

MorpelwHocTs 33 % MorpelwHocTs 20 % MorpewHoctb 10 %
O6bem-
Has Yucno nonert n ans cetku ¢ Py Yucno nonei n ans cetku ¢ Py Yucno noneit n ansa cetku ¢ Py
oonsi Vv,
% 100 100 100
16 Tovek | 25 Touek | 49 Toqek ToveK 16 Touek | 25 Touek | 49 Toqek Touek 16 Touek | 25 Tovek | 49 Tovek ToYeK
2 110 75 35 (20) 310 200 105 50 1250 800 410 200
5 50 30 (15) (8) 125 80 40 (20) 500 320 165 80
10 (25) (15) (10) (4) 65 40 (20) (10) 250 160 85 40
20 (15) (10) 5) (4) 30 (20) (10) (5) 125 80 40 (20)
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MpumeyaHune 1— 3HaueHus, npuBegeHHbIe B Tabnuue 2, SBNATCS NPUBNUKEHHBIMY 3HAYEHUAMM, MOINY-

Y€HHbIMU U3 BblpaXXeHus
o 4 100-Y, 1

= E2 \/V ﬁs
roe E=0,01 x norpewHocTtb, %;
V, — obbemHas gons, %.
MpumeyaHune 2—[ns 3Ha4yeHUin, yKkasaHHbIX B CKOOKaXx, NMpyU BbIYMCIIEHUUN AOBEPUTENBHOIO MHTEPBAana us
BblpaxkeHusi (5) cnegyeT UCMONb30BaTh COOTBETCTBYIOLLME MHOXUTENU, NPUMBEAEHHbIE B Tabnmue 3.

Mpwu ouerke meHee 30 none B BoipaxeHun (5) cnegyet UCMONb30BaTh COOTBETCTBYIOWME 3HAYEHUSA MHOXUTENS,
yKasaHHble B Tabnmue 3.

Tabnwnuya 3 — 3HauyeHWss MHOXMTENSA B Bbipa)keHumn ans Boiumcnenns 95 % noseputensHOro mHTepsana

Yucno ucecnegyemsix nonew n MHoxuTenb

5 2,57
7 2,36
9 2,26
11 2,20
13 2,16
15 2,13
20 2,09
25 2,06
30 2,04

6.4 PacnonoxeHue nonen

Korga yncno nonei n onpegeneHo, cneayert onpenenntb pacCcTtoaHUA Mexay noidamMu B Lendax nojydye-
HUA perynAapHoro pacnpegeneHunsa nonen Ha NOBEpPXHOCTU 06pa3u,a, UcKn4vauwiero nepekpoiTne oueHnsae-
MbIX MOnen. I'IepememeHVlﬂ CTONMMKa MUKpockona B HanpasBfeHUAX X n Y ocHOBaHbl Ha nony4vyeHHomM
paccToaAHU MeXxay NoNAMHA.

MpwnwmeyaHn e — Ecnv MuKpocTpykTypa nokasbiBaeT onpeaeneHHyo NepMoauYHOCTL pacnpegeneHns nameps-
EeMOW CTPYKTYPHOWN COCTaBNsoWeENn, To cnegyet nsberats COBNageHNs TOHEK CETKN U CTPYKTYPbl. DTO MOXET 6bITb 4OCTUT-
HYTO NPV CNONB30OBaHUM KPYrNon ceTkn NGO KBaApaTHON CETKW, PACNONOXEHHON Nog YrNom K HanpaesneHnio Nepuogny-
HOCTM CTPYKTYpbI.

6.5 UccnepoBaHue U oueHKa noneun

Kaxgoe none HabntogaloT BMecTe ¢ BbibpaHHOWM ceTKOW, NOMeLLeHHON Ha u30bpakeHne MUKPOCTPYKTY-
pbl. Mepexopn OT 04HOro NOJs K cneayroLeMy OCyLLEeCTBAIT TONbKO NepemelleH1MeM cTonuka 6e3 Habnoge-
HUSA mn3obpaxeHuss. OTO OenaeTcA C LENblo UCKMIOYUTL BCAKYHD BO3MOXHOCTb OLIMOGKM onepaTopa B
pacnonoXXeHW1 Nonst OTHOCUTENbHO CETKU.

[na kaxagoro HabnogaemMoro Nonst PErucTpUPYIOT YUCO TOYEK, HaXOAALWMNXCS B CTPYKTYPHOM COCTaBNs-
oLlen Pp(l). Bce Touku, nonasBLlUMe Ha rpaHnLy CTPYKTYPHOIM COCTaBNALWen, AODKHBI BbITh NOACUUTaHbBI KakK
NoSIOBUHA TOYKMU.

[ns kaxxgoro nons u3 BbipaxkeHust (1) onpeaensitotT NPOLEHTHYIO AOMNI0 TOYEK, HAXOASLLMXCS B CTPYKTYp-
HOW COCTaBNSAOLLEH:

P.(i) = £ x 100. M
Pr

7 BbluncneHue o6wemHou gonm V,

CpeaHee apudmeTryeckoe 5p 3HaueHwii P, ONpeAensaioT 3 BbIpaxXeHMs!

Po=1 3 P(i). @
n i



roCT P UCO 9042—2011

PacyeTHoe 3HavyeHWe CTaHOapTHOro OTKNOHEHWA OT cpegHero 3Ha4YeHns BbIYUCHSIOT No d)opmyne

1 & RN
§={—Z[Pp(i)—Pp]2} . ®3)
n-15
O6bemHyto fonio V, onpeaensaioT U3 BbipaxkeHNs

V,= P,+CI. @)

95 % posepuUTENbHBIN MHTEpBan onpeaensioT U3 BbipaXeHus
Cr=:25 (5)

n

M pwumedaHne— Ecnu ucnoneayiot Hebonbloe uncno noneli (MmeHee 30), TO MHOXUTENDb 2 B BbipaXeHun (5)
cnegyeT 3ameHWUTb COOTBETCTBYIOLMM 3Ha4YEHMEM, BbIGpaHHbIM no Tabrvue 3.

nOI’peLIJHOCTb onpeaeneHna VV MOXXHO BbIYUCTTNTb N3 BblpaXXeHndA

norpelHocTb % = %I % 100. (6)
P

MprmedaHwne— Ecnu kenatenbHo YNyylWUTh NONYYEHHYIO TOYHOCTb, TO MOXHO BbIMOMHUTE A4OMOMHUTENb-

Hbl€ N3MEPEHUs], yBENUUYUB YMCINO NOMNen; YTobbl YMEHbLWNTE NPOLEHT OWKNOKM Ha 50 %, NONHOE YNCIO U3MepPEHHbIX Nonew
JOMXKHO ObITh YBENUYEHO B YeTbIpe pasa.

8 MpoTokon ucnbiTaHU

MpoToKon NCMbITaHWA A0MKEH cogepaTb Mo MeHbLUER Mepe crieayoLLyro MHgopMaLmto:

a) npupoay u onnucaHne nccrnefoBaHHbIX 06pasLoB;

b) opueHTauuo HabnogaeMoi NOBEPXHOCTYW B Cly4Yae aHU30TPOMNHOro MaTepuana,

C) TUNWCMOMb30BaHHON U3MEPUTEbHON CeTKU (pacnonoXeHune, NoNHOe YNCO ToYek);

d) uuMcno nccnegoBaHHbIX NoMen B 0bpasLax U nx pacrornoXeHue;

e) BblbpaHHOe yBenMyeHue;

f) 3HayeHWe obbeMHoOI Aonu u, ecnu TpebyeTcs, 3HaYeHUs JOBEPUTENLHOrO MHTepBana u BLIMUCNEHHO
MOrPEeLLHOCTH.
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