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HALULMWOHANBbHBLIWN CTAHOAPT POCCUUCKON PEAEPALUMN

3AIFOTOBKA CTAJIbHAA HEMNPEPLIBHOJIUTAA
MeTogbl KOHTPOSA M OLIEHKM MaKPOCTPYKTYpPbI

Continuous cast steel billet. Testing and assessment methods of the macrostructure

Nara BBegeHna — 2019—03—01

1 O6bnactb NnpUMeHeHus

Hacrosilmii ctaHaapT YCTaHABNMBAET METOAbI KOHTPONSA U OLEHKU MaKpPOCTPYKTYPbl HENPEPLIBHONUTON
3aroToBKuW (oanee — 3aroTOBKW) U3 HENErMPOBAHHON, NErMPOBaHHON U HEPXKABEIOLLEN CTanu.

HacTosiuii CtaHgapt pacnpoCcTpaHAEeTCs Ha METOAbl KOHTPONA U OLEHKM MAKPOCTPYKTYPbI, NpegHa3Ha-
YEHHbIE AN 3aroTOBKW TPEX TUNOB CEYEHUS:

- KPyrnoro cevyeHus guameTtpom ot 80 4o 600 mm (Kpyn);

- KBagpaTHOro U NPSAMOYFONbLHOTO CEYEHUs1 C COOTHOLLEHMEM CTOPOH He bonee 1:2 paamepamu ot 80 o
500 mm (Britom);

- NPSAMOYTONbHOIO CEYEHUS C COOTHOLLUEHUEM CTOPOH 2:1 u Bonee wmpuHon ot 500 Ao 2800 mm u ToN-
LwmHoi ot 70 8o 400 mMm (cnsb).

MeTtoabl KOHTPOMNA M OLEHKM MaKpPOCTPYKTYPbI Cry»aT Ans aHanu3a nnoTHOCTU U OAHOPOAHOCTH ee
BHYTPEHHUX 30H.

Hacrosiumii ctaHgapt MOXET ObITh TaKke pacrnpoCTpaHeH Ha METoAbl KOHTPOMSA U OLEHKU MaKPOCTPYK-
TYpbl 3aroTOBKM GOMbLUMX PA3MEPOB.

HeobxoaumocTb NpoBeaeHUs KOHTPONS MakpOCTPYKTYpbl, konuyectso npo®, mecto otbopa npob (tem-
nneToB), METOA OLEHKW MaKpOCTPYKTYpPbI, @ Takke HOPMbI N0 AonyckaeMbiM ged)ekTaMm U nepevyeHb Heaony-
cKaeMblx AedeKkToB OnpeaensitoT B COOTBETCTBUM C TpebOBaAHMAMNU HOPMATUBHBLIX AOKYMEHTOB HAa NOCTaBKY
3aroTtoBKMW.

2 HopmatuBHbIe CCbhINKU

B HacTodAwem cTaHgapTe MCNonb30BaHbl HOPMATUBHbLIE CCbINIKM HA CeayoWmne CTaHaapThbl:

MOCT 2789 LlepoxoBaToCTb NOBEPXHOCTU. MMapaMeTpbl U XapakTepUCTUKK

OCT 10243 Crtanb. MeToabl UCMbITAHWIA U OLIEHKU MaKpOCTPYKTYpbI

FTOCT P 51999 CnupT 9TUIOBbLIA TEXHUYECKUI CUHTETUYECKUIN PEKTUUKOBAHHDLIN U AEHATyPUPOBAH-
Hbl. TEXHMYECKME YyCrioBUA

MpumeyaHue—pu Nonb3oBaHUU HACTOSILLMM CTaHLaPTOM LienecoobpasHo NPoBepUTh AeHCTBUE CCLINOYHBIX
CTaHzapToB B MHOPMaLMOHHO! cucTeMe OBLLEro Nob3oBaHWA — Ha oduLansHoM caiite defieparnbHOro areHTCTsa no
TEXHUYeCKOMY PEeryrvpoBaHuIo U METPONOriK B CeTU MHTepHET UK No exerogHoMy MHopMaLMOHHOMY yKasaTento «Ha-
LMOHasbHblE CTaHAapTbI», KOTOPEIA onyBriMkoBaH MO COCTOSHUIO Ha 1 SHBaps TEKYLLIEro roa, 1 no BbiNyckam exemMecsy-
HOro MHGPOPMaLMOHHOTO yKasaTens «HaLuoHanbHbIe cTaHgapTh» 3@ TeKYLLWiA rog. Ecriv 3aMeHeH cebinodHbIi cTaHaapr,
Ha KOTOpbIi flaHa HefaTUPOBaHHasA CChlfka, TO PEKOMEHAYETCA UCMONbB3OBaThL AelCTBYHOLLYI0 BEPCUIO 3TOMO CTaHaapTa
C Y4ETOM BCEX BHECEHHBIX B AaHHyt0 BEPCUI0 U3MEHEHMIA. ECMIM 3aMEHEH CCLINMOYHLIA CTaHAapT, Ha KOTOpLIKA AaHa aaTu-
poBaHHas CChinKka, To PEKOMEHAYETCA UCMOoNb30BaTh BEPCUIO STOMO JOKYMEHTa C yKasaHHbIM BhILLE FOA0M YTBEPXKAEHUS
(NpuHATUSA). Ecnn nocrne yTBepXAeHWUs HACTOALLEro cTaHgapTa B CCbINOYHLIA CTaH4apT, Ha KOTOPbLI AaHa AaTupoBaHHas
CChIrka, BHECEHO U3MEHEeHWe, 3aTpar1BaroLLee MonoXeHue, Ha KOTopoe AaHa CChifka, TO 3TO MONOXEHNEe pekoMeHayeTea
NPUMeHsITb 6e3 yueTa AaHHOro U3MEHeHWs. ECnu cebiNouHbIl cTaHAapT OTMeHeH Ges 3aMeHbl, TO MOSOXeHWe, B KOTOPOM
AaHa ccblfika Ha Hero, PEKOMEHAYETCS MPUMEHSATE B YacTy, HE 3aTparusatoLLei Ty CCbInkKy.

W3paHue oduumnanbHoe
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3 TepMuHbI M onpeaeneHust

B HacTosiwleM cTtaHgapTe NpUMEHEHbI CreayloLmMe TEPMUHbLI C COOTBETCTBYIOLLIMMU ONPeaeneHnsiMu:

3.1 omom: 3aroToBKa KBAAPaTHOIO UMK NPSIMOYFONbLHOTO CeYeHuss (MUHUMAnbHLIA pa3Mep MeHbLUen
CTOPOHbI 80 MM), NONYYEHHAsA NPU Pa3NMBKE HA MaLUMHE HEMPEPLIBHOMO NUTbA 3aroTOBKMU.

3.2 pmeHApUTHas CTpykTypa: MakpoCTpyKTypa 3aroToBKW, COCTOALLAA U3 KPUCTamNNoB APEBOBUAHON,
BETBUCTON (HOPMbI (AEHAPUTOB).

3.3 KOHTpOnMpyemas nNsIocKoCcTb: [MOBEPXHOCTb TEMMMETA, CneynanbHO NOAroTOBMNEHHAs AnA uccne-
[0BaHWA MaKpOCTPYKTYPbI.

3.4 noxHasi NOpUCTOCTb: Menkne nNopsl NO BCel NOBEPXHOCTM TEMMNETa, 06pasyloLmuecs npyu Cunb-
HOM pacTpasnuBaHuM MeTanna.

3.5 cna6: 3aroToBKa NPSIMOYrofIbHOr0 CEYEHUs C OTHOLLEHWEM LUMPWHBI K TonwmHe 2:1 u 6onee, nony-
YeHHas Npu pasfMBKe Ha MALUMHE HEMPEPbIBHOTO NMUTbSA 3aroTOBKY.

3.6 Temnnet: O6pasey NNOCKOW (POPMbI, BbIPE3AHHLIA M3 3aroTOBKW ANA UCCREAOBaHUS Makpo-
CTPYKTYpBbI.

3.7 nonepeyHbii TemnneTt: Obpa3eL, NNOCKON hopMbl, BbIPE3aHHLIM MONEPEK HanpaeeHUs Henpe-
PbIBHOWN PasfvBKK.

3.8 npoaonkHbIi TeMnneT: O6pasey Nnockon popmel, Bbipe3aHHbIi BAOMb HaNpasneHus Henpepbls-
HOW pasnuBku.

4 O6wue NonoxeHus

4.1 MakpOCTpPyKTypy 3aroTOBKM ONPEAEnsA0T O4HUM U3 CneayroLwmx MeTo40B:

- TpaBneHMeMm TEMMNIIETOB B paCTBOPaXx KUCMOT;

- CHATUEM CepHbIX OTNeYaTKoB No BaymaHy, kpome cranen ¢ maccoson gonen C < 0,005 % u Hu3kocep-
HUCTBLIX (S < 0,003 % u C 0,01 %).

Mo TpeboBaHuIo 3aKa34nKa AONYCKAETCHA NPUMEHATb 00a METOAA KOHTPONS.

TpaBneHue TEMNNETOB AOMKHO o6ecneynBaTk NOyYEHUE YETKO BbISBNIEHHOW MAKPOCTPYKTYPbI, NO3BO-
NSAOLWENn HageXHO OLEHUBATL €€ NPU CPABHEHUM CO LLKANamMu.

4.2 PeaKkTuBbl, peXXMMbl TPABNEHUSA TEMIMIETOB U KOHTPOSb XMMUYECKOW HEOAHOPOAHOCTU CTann METo-
JOM CepHbIx otnevatkos no MOCT 10243.

NS BbISBNEHMS HECNMOLUHOCTEN PasnuyYHbIX BUAOB (TPELUMH, NOPUCTOCTU U AP.) NOCHE CHATUSA CePHbIX
0Tne4vartkoB No baymaHy gonyckaercsi NpUMEHATL Takke TpasBneHue TemnneToB 6€3 AONONHUTENBHOW Mexa-
HUYecKoi o6paboTku.

4.3 OLEHKY MaKpOCTPYKTYpPbl MPOBOAST OCMOTPOM HEBOOPYXKEHHbIM rMa3oM. [ YyTOYHEHUS Knaccu-
dukauun aecekToB AONYCKAETCS MPUMEHSITb IBYX-4YETbIPEXKPATHOE yBENUYEHUE.

4.4 Tpu Heo6X0AMMOCTU NOBTOPHOTO KOHTPOMSA MakpOCTPYKTYpbl (B CRy4asx NOTEMHEHUS NOBEPXHO-
CTW, MOSIBNEHMSI NOXHOW MOPUCTOCTU MO BCEMY CEUYEHMIO, LUEPOXOBATOCTU, MEXAHWYECKOTO MOBPEXAEHUS)
NPOBOASAT CHATUE NOBEPXHOCTHOIO CMOsi TEMNIETa Ha rMybuHy He meHee 2 Mm. Mpu HeobxoaMMOCTH NOBTOP-
HOTO KOHTPOIS MOCHE CHATUS CEPHBbIX OTNEYaTKOB NPOBOASAT yAaneHne NOBEPXHOCTHOIO Cnos TeMnmneTa Ha
rny6uHy He meHee 0,3 MM.

5 OT60p NPO6 M U3roTOBNEHUE TEMIMIIETOR

5.1 OGwue TpeGoBaHUA kK OTOOPY NPO6

5.1.1 [Ina KOHTPONA MaKpOCTPYKTYpPbl BbIpE3aloT nonepeyHbie Npodbl (TEMNNETbl) MEXaHUYECKON UMK
OrHEBON PE3KOW, OXBATbIBAIOLWME BCE MONEPEYHOE CevyeHne 3aroToBKu.

5.1.2 Pa3smepbl Npod yCTaHaBMMUBAIOT C YY4ETOM AaNbHENLLEr0 NCKNIOYEHUS 30HbI BIMSAHUA Harpesa unm
CMATUS NPU pe3Ke B KOHTPONUPYEMOM CEYE€HUU U TpeOOoBaHMIi NOCNEAYIOLLETO KOHTPONA.

5.1.3 MNepuoanYHOCTb KOHTPONS MaKpOCTPYKTYPbl, MECTO OTOOpa Npos, X KONMMYECTBO yCTAHABNUBAET
M3roTOBUTESb B 3aBUCUMOCTHW OT TPEOOBAHNUI HOPMATUBHbIX JOKYMEHTOB Ha NOCTABKY 3ar0TOBKMK.

5.2 TpeboBaHuA K NOAroTOBKE TEMNETOB

5.2.1 na KOHTPOmA MakpOCTPYKTYPbl U3 NPO6 M3roTOBNASAIOT NONEPeYHbIe TEMMNNETHI.
PekoMeHayemast BbICOTA TEMMMETOB AN OLIEHKM MAaKpOCTPYKTypbl (Nocne MexaHudeckoi o6pabort-
Ku) — o1 10 8o 40 mm.

2
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KoHTponupyemoe cevyeHue Temnrera AOIDKHO HaxXOAMTbCA Ha PaCCTOSHUM, UCKAIOYAIOLWEM BRnsSHUE
YCINOBMIA Bbipe3ku Npodbl.

5.2.2 Mo TpeboBaHmio 3akasumka (norpedutens) unu B cnyvyae He06Xo0AMMOCTU MaKPOCTPYKTYpa MOXET
KOHTPONMPOBATLCS HA NPOAONbHBIX TEMMIETAX.

Pekomengyemas anuHa npoaonbHbix Temnnetos — ot 100 ago 150 mm.

OueHKy NpoAoNbHbIX TEMIMINETOB OCYLLECTBIAIOT MO LUKanam, COrnacoBaHHbIM MEXAY W3roTOBUTENEM
1 3akas4mkoMm (norpedburtenem) npu opopMneHnu 3akasa, B TOM Yucne rHe3goobpasHbIX TPELmMH Mo LwKanam
HaCTOAILLEro cTaHaapra.

5.2.3 B cnyuae saTpyaHeHuit B noAroToBke TEMNSIETOB JONYCKAETCA NpeABapuTenbHO paspesarb npoby
Un TEMNNET Ha PparMeHTbl C COXPAHEHUEM OCEBOW 30HbI.

OueHKy MakpOCTPYKTYpbl MPOBOASAT, paccMaTpueasi KOMMMEKT pparMeHToB 0OAHOr0 TemMnnera Kak oaHo
ceyeHue. bann ycraHaBnuealoT No CcTeneHu pa3suTuA gedekra.

MpuMepsl pasaeneHns TEMMIETOB HA OTAEINbHbIE YACTU NPUBEAEHbI HA PUCYHKE 1.

L — 1 2 3

PucyHok 1 — MNpuMepel pasgenenus npob (TeMNNeToB) Ha OTAeNbHbIE YacTh
(MYHKTUP — AOMONHUTENLHLIN pe3, Npu HeobxoaUMOCTH)

5.2.4 KoHTponupyemas nnockoCTb TEMMIETa A0MMKHA ObITb NOABEPrHYTA XONOAHOW MEXaHU4eCKon 06-
paboTke (cTporaHue, chpesepoBaHue, wnudosanue u ap.). Mocne 06paboTkm NOBEPXHOCTb TEMNNETa AOK-
Ha ObITb POBHOW U rnaakoii, 6e3 Haknena u nNpuxora metanna.

Mpu apBUTPaKHBIX UCMBITAHMAX YNCTOTa 0OpabOTKN NOBEPXHOCTU TEMNNETOB AOMKHA COOTBETCTBOBATh
Ra <5 mkm no NOCT 2789.

Ons obecneveHus ob6pabaTbiBAEMOCTM pe3aHnem AonyckaeTcsa nogseprarb Npodbl (TEMNNeTbl) cMsarya-
IOLLEe TepMUYecKoi 06paboTke (OTXUrY).

5.2.5 MoaroToBreHHbIE K KOHTPOMIO MaKpOCTPYKTYPbl TEMNETbI AOMKHBI ObITb OYULLIEHBI OT rPA3u, NpU
HeobxoaumocTu obesxunpeHbl. Onsa 06e3xupmBaHnsa PEKOMEHAYETCA NPUMEHATb AEeHATYPUPOBAHHBIA CNUPT
no MOCT P 51999.

5.2.6 MoAroTOBMEHHbIN K KOHTPOSIO MAKPOCTPYKTYPbl TEMMIET (NOCNe MexaHu4eckon o6paboTku) aon-
XEeH UMETb YETKY0 MapKupoBKy, 06eCneunBaloLLyio ero uaeHTMdukaumuio N0 HoMepy NNaBskn U HOMepy 3a-
rOTOBKM.

6 XapaktepucTuka BUAOB AedeKTOB MaKPOCTPYKTYPbl, OLleHKa U WKanbl
MaKpPOCTPYKTYPbI

6.1 Xapakrepuctuka Buaos aedeKkroB MakpOCTPYKTYPbI
6.1.1 Buabl AecheKkTOB MAKPOCTPYKTYPbI 3arOTOBKM M UX ONMUCAHUE NpuBeAeHbl B Tabnuue 1.

Tabnuuya 1— Bugbl aedekToB MakpoCTPYKTYpbl 3aroTOBKM U UX OMUCaHne

Bua aedexra OnucaHue pedekta
LieHTpaneHaa nopuctoctb (LIM), CocpegoToyeHne NOp pasnuyHbLIX pasMepoB BAONb TENNOBOrO LEHTpa 3aro-
oceBas pbixnocte (OP) TOBKW B 30HE BCTPEYN (PPOHTOB 3aTBEpAEeBaHUs
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OkoHYaHue mabnuyp! 1

Bug pedekra

OnucaHve gedekta

OceBas nuksaLusa (oceBas XUMU-
Yeckas HeogHopofHocTb) (OJ1)

O6orawjeHne unn obefHeHe OCEBOI 30HBI 3arOTOBKU NIMKBUPYIOLLMMU MPU-
MeCAMM, BLISBISEMOE MO USMEHEHWUIO OKPaCKU CEPHOro oTnevaTka Unu cTeneHu
TPaBUMOCTW NNOCKOCTW TemnneTa. Mpu Gonbluellt TpaBUMOCTM MPOUCXOAUT MO-
TEeMHeHWe OCeBOIA 30HbI, NMPU MEHbLUER — OceBas 30Ha CBETMEe, YeM OCHOBHOIA
MeTann. B 3aBuCcMMOCTY OT ycroBuii kpuctannusaummn aedektT MOXET UMETb BUA,
TOYeK, JIoKanbHbIX NATEH MOBLILEHHOW WKW NOHWKEHHOW TPaBUMOCTHU, COOTBET-
CTBYIOLLEN NPAMOW (NONOXUTENBLHOW) NN 06paTHON (OTpULATENBHOW) NMKBaLUK
1 nonoc (ANns cnstoB) pasnUYHON WHUPUHBI

JIMKBaLMOHHbIE MONOCKM U TpEeLLu-
Hel (JINT)

HuTeBUAHbIE HECNNOWHOCTN MW YYACTKN NOBbLILUEHHOR TPaBUMOCTU — crie-
Abl NOMIHOCTBIO UMU YaCTUYHO «3aBAPUBLLUMXCA» MaTOYHBIM PacTBOPOM Hafpbl-
BOB, 06pa3oBaBLMXCA B NpoLecce 3aTBepAeBaHNUSA 3aroToBKU B TeMnepaTypHoOM
UHTepBane XpynkocTtu.

B AeHAPUTHOW CTPYKTYPe HaapbIBbl pacnonaralTcs Mo MEXOCHLIM MPOCTpaH-
CTBaM, 4TO NO3BONAET UX KNACCUPULMPOBATL KaK MEXKPUCTANNMUTHbIE TPELUHbI
B OTNWYME OT TPELMH HAMNPSXEeHUs, NepeceKkatomx Ocu JeHAPUTOB B AEHAPUT-
HOW CTPYKTYpe W pacnpoCTPaHSIOWNXCA NO CEYEHUIo TeMMneTa B BUAE NOMaHbIX
(3ursaroobpasHbix) NUHUNA.

JInkBaLMOHHBIE NONOCKN U TPELLMHBI B 3aBUCUMOCTM OT (haKTOpOB, Bbl3biBato-
Wwux nx obpasosaHue, MOryT pacnonaraTbCa Ha pasnuyHbIX yd4acTkax NonepeyHo-
ro Ce4eHUs 3aroToBKU, BKNIOYAA OCEBYIO 30HY.

B oceBoii 30He Kpyra v 6noMa OHW BLISIBMSIOTCA B BUAe naykoobpasHblx, Ha-
NpaBneHHbIX OT LEHTpa KOPOTKUX NUHWA WNK B BUAe HafopBaHHLIX (SIOMaHbIX)
NUHWIA, HanpaBnEHHBIX OT LieHTpa, NMb0 HaXoAALMXCA B OCEBOI 30He pasMepom
20 % u MeHee anameTpa (TONWUHbBI) 3aroTOBKM.

OceBble TpeluHbl cnaba — HapyLLEeHUe CMNOLIHOCTUA OCEBOW 30HbI. TpeLnHbI
MOTyT 6bITb U3BUNNCTBIMW WM NPSAMONTUHERHBIMU

MHe3goobpasHble TpewuHbl (IT)

DedekT, npeacrasnsaowmii coboii paspbliB MeTanna cnaba. MNnockocTb Tpe-
LLMH pacnonaraeTcs B OCHOBHOM NepPNEHAUKYNAPHO LNPOKUM rpaHsam cnsba

Csetnas nonoca (koHTyp) (CIM)

Y3Kkasi noriocka MOHWXeHHON TpaBuMocTh (o6paTHoi nuksauuu) B6NM3n no-
BEPXHOCTU UNU B NPOMEXYTOYHOW 30He Kpyra W GnioMa, Kak creficTBue oTToka
XKMIKOro pacTBopa M3 MUKPOOOBbEMOB 3a CHET MEXaHUYECKOrO BO3AEHCTBMS (Ha-
npUMep, BCTPSACKW) Ha NPOABUralOLLMIACS (PPOHT AEHAPUTOB

Toue4Hasn HeogHopoaHoCTb (TH)

HedekT npeacTtaBnaeT coboi TEMHbIE TOYKM, pacnofoXeHHble B OCHOBHOM CO
CTOpPOHbLI Marioro paguyca HenpepbIBHONUTOW 3aroTOBKW [ANs1 KpMBOMUHENRHBIX
MalLUWH HenpepbIBHOro NuTba 3arotoskn (MHI3)].

PasBuTUe HeogHOpoAHOCTU (6ansn) onpeaensoT BENUYUHOK TOYEK U MITOTHO-
CTbH UX pacnosioXeHUA.

PasHoBMAHOCTLIO AeheKkTa MOXKET BblTb CKOMMEHUe HEMETanIMyeckux BKIo-
YeHWit Ha OcHOBe rMUHO3eMa B hopme obnakoB

KpaeBoe TodedHoe 3arpsisHeHue
(KT3)

Tove4Hoe cKoMneHNe HeMETanUYECKNX BKITFOYEHWIA UMK TOYEYHbIE pacTpassl,
pacnonararoLuecs BAoNb NOBEPXHOCTH Kpyra K britoma.

OedbekT B 6onblueil Mepe MpOsIBMAETCA CO CTOPOHLI Maroro paguyca Henpe-
PLIBHOMUTO 3aroToBKM (A8 KpUBONUHEWHBIX MHIT3)

[MoBepXxHOCTHOE
Hue (MH)

Hayrnepoxusa-

[NoBbILLEHWE MacCOBOW A0MW yrnepofa B NOBEPXHOCTHOM Cloe cnsiba BLIABNA-
€TCSA Ha TeMnseTax B BUAE 30H NOBbILWEHHOW TPaBUMOCTHU

6.2 OueHKa MaKpOCTPYKTYpbl

6.2.1 OuUeHKy MaKpOCTPYKTYpbl NPOBOAAT BU3yalbHbIM CPABHEHMEM HATYPanbHOro BMAa NpoTpaBneH-
HbIX TEMMIIETOB UMK CEPHBIX OTMNEYATKOB CO CXeMaTUYECKUMMK dTanoHamu wkan. Lkanesl Ans oueHkn Kkpyra u
6rnoma npeacTasneHbl B NPUIOXeHUU A, Ans oueHku cnsiba — B NpunoxxeHum b.

6.2.2 Kaxgas wkana coctTouT u3 vetbipex 6annos.

OueHKa BEMMUUHBI Ae(PEKTOB MOXKET NPOBOAUTLCA KaK LienbiM 6anmnom, Tak 1 nonoBmHON Banna.

Bannom 0,5; 1,5 1 T. 4. OUEHMBAIOT CTPYKTYPY TEMIMIETOB, UMEIOLLMX AedEeKTbl C NPOMEXYTOYHOI CTe-
MEHbIO Pa3BUTUA MEXAY CMEXHbIMU LenbiMu 6annamu Lwkarn.

4
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Mpwu oTcyTCTBUM AEEKTOB MAKPOCTPYKTYPY oLeHuBaloT 6annom 0; npu rpy6om passutum AedekToB —
6annom 6onee 4 (> 4).
Mpu 0AHOBPEMEHHOM NPUCYTCTBUN HECKONbLKUX AECHEKTOB OLIEHKY MO KaXxaoMy Buay aedeKTos npoBo-

AAT OTAENbHO.

6.3 LUkanbl AN OLUEeHKN MaKpPOCTPYKTYPbI Kpyra u 6ntoma

6.3.1 MakpocCTpyKTypy OLEHUBALIOT MO LUKanam:

- 1121 37
- 1a, 2a,

4,5 — anda Kpyra;
3a, 4a, 5a — ans bnoma.

LLIkanbl OLEHKM MaKpOCTPYKTYpPbI KBaApaTHON 3aroTOBKM M WX OMUCaHUE pacnpocTpaHeHbl Ha MpsMOo-
YTOMbHYIO 3aroToBKY.

6.3.2 Xa
BeaeHa B Tabn

paKkTeEPUCTUKA CTEMEHU PasBUTUS AedeKTOB MaKpPOCTPYKTYpbl Kpyra u Gnioma B 6annax npu-
nue 2.

Tabnuya 2— XapaKTepuUcTUKa CTENEHN pasBUTUS fedeKTOB MaKpOCTPYKTYpbl Kpyra 1 Gnioma B Gannax

Homep 6anna

XapaKTepucTiKa cTeneHn passuTUA edeKToB MakpoCTPYKTyph

LleHTpaneHasa nopuctocts (LM), wkansl 1, 1a

0 LM otcyTtcteyeT

1 lMoBbIWEHHaA TPABUMOCTb B LigHTpe W Nopbl AnaMeTpoM He Gonee 1 MM
2 MopucTocTb B BUAE MEMKUX TOYEK-Nop ANamMeTpoM He Bornee 2 MM

3 OTaentHble Nopbl AUnameTpoM He Goree 3 Mm

4 Mopbl AuameTpom Bonee 3 Mm

OceBas nukBauus (oceBas xuMu4eckas HeogHopogHocTb) (OJ1), Wkansl 2, 2a

0 Ol (oceBas XMMU4ecKast HeO4HOPOJHOCTbL) OTCYTCTBYET

1 OTaenbHble TOUKK, paccpefoToMeHHbIe B 0CEBOI 30He pa3mepom 20 % un 6onee gnameTpa (TONLWMHBI)
3aroToBKU

2 CKOHLIeHTpUpOoBaHHLIEe TOYKM B 30He pa3Mepom 20 % n Gonee gnameTpa (TONLWMWHBI) 3aroTOBKM

3 OTpenbHble NMUKBaLMOHHBIE NATHA B OCEBOW 30HE 06LWUM CyMMapHBEIM pasmepom He 6onee 25 % ana-
MeTpa (TOMLWHbI) 3aroTOBKU UMK KPYMHOE MATHO B LIEHTPE; MOXET ObITh B OKPYXXEHUWU CBETNOro KonbLa
obpaTHoW nuKkeaLmm

4 Mpynna NMKBaLMOHHLIX NATEH B OCEBOW 30He 06LLUM CyMMapHLIM pa3MepoM He Gonee 25 % auameTpa

(TONWYMHBI) 3aroTOBKM WK KPYMHOE TEMHOE MATHO B LIEHTPE; MOXET ObITb B OKPYXXEHUM CBETIIOrO KOMb-
Lia 06paTHOI nuKksaLmu

JInkBaLmoHHble nonocku 1 TpewuHbl (JITT), wkansl 3, 3a (cM. NpuMeyaHune)

a) No ceveHuo
3arotoBkax) (/1

(pa,qmaanue — B KPYIbIX 3arotoBkax, nepneHaukynapHble rpaHAM — B KBajpaTHbIX U MPAMOYTONbHbIX
nr.)
[

0 JINT, oTcyTecTBYtOT

1 EAVHWYHBIE, cnerka HamevaroLmecs Nonocku AnuHoi He Gonee 5 % gnameTpa (TOMNLUHbI) 3aroTOBKU

2 EAVHWYHBIE M rpynnoBele (He Gonee AByX rpynn) TOHKUe MOMOCKM AnNuHOW He Bornee 8 % AuameTpa
(ToNWMHBI) 3aroToBKK

3 JINT, WwnpuHoii He 6onee 1 MM, AnMHOI He Goree 10 % (ednHu4Hele — He Bonee 15 %) AnameTpa unu
TOMNLMHBI 3arOTOBKM

4 OTaenbHble UK rpynnoBble MOSOCKU U TPeLUUHbI LUMPUHOW Gonee 1 MM u/unu AnuHoit 6onee 10 %
AvameTpa (TONLMHbI) 3aroTOBKM

6) ocesble (JTMTyqqp)
0 JINT, g OTCYTCTBYIOT
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OkoHYaHue mabnuupi 2

Howmep Ganna

XapaKkTepucTuKa CTeneHu pa3BuUTMs AecdeKTOB MaKpOCTPYKTYpbI

1

Crerka HaMeYaroLnecst U3BUINCTEIE NONOCKM B 30HE pa3MepoM He Bonee 5 % gnameTpa (TONWUHLI)
3aroToBKU

2 M3BunucTLIe nonocku WMpuHoi He 6onee 0,5 MM B 30He pasMepoM He 6onee 8 % AunameTpa (TonLm-
Hbl) 3aroTOBKU

3 M3BURMCTLIE MOMOCKN M TPELLMHBI LLUPUHON He Bonee 1 MM B 30He pasmepoM He 6onee 10 % fnameTpa
(TOMNLWMHBI) 3aroTOBKN

4 M3BURMCTLIE MOMOCKW U TPELYMHBI LUMPUHOIA Bonee 1 MM B 30He pa3mepom Gonee 10 % puameTpa
(TONLMHBI) 3aroToBKN

B) YrmoBble (J'IFITy)

0 J'II'ITy OTCYTCTBYIOT

1 Crerka Hame1atoLecs NONOCKN (OTAENbHLIE UMK rPYNMOIA) ANUHOK He 6onee 5 % TONWWHLI 3aroToBKU
Ha ofHOM-ABYX yrnax

2 Monocku (oTaernkHbIe UNK rpynnoi) WMpUHOi He 6onee 0,5 MM, ANWHON He Gornee 8 % TOMLWMHLI 3a-
rOTOBKW Ha OfHOM-YeTblpex yrnax

3 JIMKBaLMOHHBLIE NMOMOCKU W TPeLuHbl LUMPUHOIA He Bonee 1 MM, ANWHOIA He 6onee 10 % TONWWUHLI 3a-
roTOBKW Ha 04HOM-ABYX yrnax

4 JIMKBaLMOHHBIE MOMOCKU W TPeLYWHbI LWnpuHOW Bonee 1 MM u/unun anuHoi 6onee 10 % TonwuHb 3a-

FOTOBKM Ha O4HOM-4eTklpeXx yrnax

Ceetnas nonoca (koHTyp) (CM), Wwkanbl 4, 4a

0 CI1 (KoHTYp) OTCYTCTBYET

1 Cnabo BbIpaXeHHbIi 0fHO-, ABYXCMOWHbIA KOHTYP NPOTSMXEHHOCTLIO He Gonee 1/4 nepumeTpa Temnnera

2 OpHO-, ABYXCMOWHBIA KOHTYP NPOTSXXEHHOCTbIO He Boree 1/2 nepumeTpa TemnneTa

3 YeTKo BblpaeHHbI 0fHO-, ABYXCMONHEIA KOHTYP UMK crnabo BbipaXeHHbIA MHOrOCMONHLIA KOHTYp Npo-
TAXEHHOCTbIO He Bonee 2/3 nepumeTpa TemnneTa

4 YeTKo BbIpaXeHHbI OAHO-, ABYXCNONHBIA KOHTYP UMK cepust KOHTYPOB Pas3fn4YHOi ApKOCTU No BCcemy

nepuMeTpy Temnnera

KpaeBoe ToveyHoe 3arpsasHeHue (KT3), wkanel 5, 5a

0

KT3 oTcyTcTByeT

1

OTaenbHble TOUKU-BKITIOMEHMS guaMeTpom He Gonee 1 Mm

OTaenbHble TOYKU-BKITIOYEHUA JuameTpom Gornee 1 MM W TOYEYHble CKOMMEHUs HemeTannmyeckux
BKIIOMEHUIA UMW ToYeYHble pacTpaBbl, pacnonaratolecs BAOMb NOBEPXHOCTU 3aroTOBKM MPOTSHKEH-
HocTbto He Gonee 1/4 nepumeTpa Temnnera

TouyeuHble CKONMEHUA HeMEeTanIMYeCKNX BKITFOYEHUIA, B TOM Yucne guameTpom 6onee 1 MM, Unn ToueY-
Hble pacTpaBkl, pacnonaratolecs BLOMb NOBEPXHOCTY 3aroTOBKW NPOTAXEHHOCTLIO B Npefenax ot 1/4
Ao 1/3 nepumeTpa TemnneTa

ToueYHble CKOMMEHNS HEMETaNNNYECKUX BKITHOHEeHNI, B TOM Yucre Anametpom Gornee 1 MM, Unn Toued-
Hble pacTpaBbl, pacronararoLnecs B4OMb NOBEPXHOCTU 3aroTOBKU NPOTsXKeHHOCTkIo Gonee 1/3 nepu-
MeTpa TEMMIETa, BO3MOXHO YaCTUYHOE pacnpocTpaHeHue fedeKTa No Ce4eHuto

Mpum

edyaHue — [ns MPAMOYrOSibHbBIX 3aroTOBOK B Nepnoj 0CBOEHUA TEXHONOMMU BO3MOXHa OLeHKa nuKea-

LMOHHBIX MOMOCOK W TpelwmnH no JIMT, 1 J'II'ITy

6.4 LUkanbl ANA OLeHKU MaKPOCTPYKTYPbI cnsba

6.4.1 MakpocTpykTypy cnsita oLeHMUBaIOT No cneaylowmm wkanam: 16, 26, 36, 46, 56, 66, 76.
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6.4.2 Xapaktepuctuka creneHu pasButus aedeKToB MaKpOCTPYKTYpbl crisiba B 6annax npuseaeHa B

Tabnuue 3.

Tabnuya 3— XapaKkTepucTuka CTeneHn pasBuTus AedeKToB MaKpoCTPYKTypbl cnsaba B 6annax

Homep Ganna

XapaKTepuUcTuka cTeneHu pas3BuTuA AecdeKToB MaKpOCTPYKTYpbl

OceBas pbixnoctb (OP), wkana 16

0 OP otcyTcTBYET

1 MoBbIWEHHAsA TPaBUMOCTb U eiMHUYHBLIE PACCPEAOTOUEHHBIE MOPLI AnaMeTpoM He 6onee 0,5 MM

2 MopucTocTb B BMAE MENKUX pacCPefOTOMEHHBIX WU PACNOMNOXKEHHBLIX LIENOYKON Mop ANaMETPOM He
Gonee 1 MM

3 OTaenbHble Nopbl AMamMeTpoM He Bonee 3 MM UK NMOTHLIE CKONMEHUA NOP AUaMeTpoM He Gonee 1 MM

4 Mopbl fuameTpom Gonee 3 MM

OceBas xuMu4eckas HeopgHopoaHocTs (OXH), wkana 26

0 OXH otcyTeTByeT

1 OTaenbHble rpynnbl MMKBALMOHHBIX TOYEK
2 Llenoyka nMKBaLMOHHEIX TOYEK

3 OTaenbHble NUKBaLWOHHbIE NATHA

4 CnrnolHasa nuKksaLoHHas nosnoca

Oceseble TpewyHbl (OT), wkana 36 (npumedaHue 1)

0 OT oTtcyTcTByHOT

1 LLinpuHa TpeLmH He Gonee 0,2 MM

2 LLnpuHa TpelwmH Gonee 0,2 MM (He 6onee 0,5 MMm)
3 LLnpuHa TpelumH Gonee 0,5 MM (He 6onee 1,0 MM)
4 LLnpuHa TpelwmH Gonee 1,0 Mm

(N FlTy), WKana

JIMKBaLMOHHEIE MOMOCKM W TpeluHbl (JTTT), NepneHpMKYnsApHble y3KMM M WUpOKUM rpaHam (JTTT,), unun yrnosele

46

0 JIAT oTeyTeTBYIOT

1 OTaenbHble, cnerka Hamevarowmecs NMKBaLMOHHbIE MONOCKM

2 JINT eanHNYHBIE UNKU HeBONBLUMMK rPYMNaMmn ¢ BENTMYUHOIA MX packpbiTus He 6onee 0,5 MM
3 Ipynnoeble JINT ¢ BenuumHon ux packpblTus 6onee 0,5 MM (He 6onee 1,0 MM)

4 JINT ¢ BenuunHoi packpbitus 6onee 1 Mm

THespoo6pa3Hble TpewmHsbl (M), wkana 56 (npuMedaHue 2)

0 [T oTcyTCTBYIOT

1 Dedekrbl AnuHo He Gonee 10 MM B Konu4ecTBe He Gonee 5 wr.
2 HedexTbl AnuHON He Gonee 15 MM B KonuuecTee He bonee 10 WrT.
3 Hedexrbl AnuHon He Gonee 15 MM B KonuvecTBe He 6onee 15 wWr.
4 Hedekrbl anuHol 6onee 15 MM B Konudectse 15 wWT. U Gonee

Toyeunas HeogHopogHocTk (TH), wkana 66 (npumevaHue 3)

0

TH oTcyTcTBYET
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OkoHYaHue mabnuypi 3

Homep Ganna XapakTepucTuka cteneHu passutua AedeKToB MakpoCTPYKTypb!
1 EAWHWYHBIE TOYKM AMaMeTpoM He Gonee 1 MM
2 CkonneHusi Todek guaMeTpom He 6onee 1 MM
3 CKonneHus Touek AuaMeTpom He Gonee 2 MM
4 CkonneHus Touek guaMeTpom 2 Mm 1 Gonee

MoBepxHOCTHOe HayrmepoxuBaHnue ([MH), wkana 76

0 MH otcyTcTBYET

1 HayrnepoxwusaHue rmybuHoi He boree 1 MM TOMNbLKO Ha Y3KWUX FpaHsax

2 HayrnepoxwusaHue rny6uHoi He 6onee 3 MM Ha Y3KUX U LUIMPOKUX FpaHsiX
3 HayrnepoxwusaHue rmybuHoid He Bonee 5 MM Ha y3KuX 1 LUIUPOKNUX FpaHsX
4 Hayrnepoxwusanue rnybuHoi 6onee 5 MM Ha y3KUX U LLMPOKUX MPpaHsaX

MpumevaHun

1 Mpu cymMapHoii NPOTSXKEHHOCTU 0ceBbIX TpeluH 6onee 50 % LLMPUHBLI 3aroTOBKU MakpoCTPyTYpyY OLieHMBaloT
6annom 4.

2 [nsa cnsbos TonwuHoii cebiwe 300 MM B TeveHUe ABYX ET C faTbl BBEAESHUS B AeiCTBUE HaCTOALLEro cTaHaap-
Ta No CornacoBaHnio MeXay U3roToBUTENEM U 3aKa34ynKoM A0NyCKaeTcsa ycTaHaBNuBaTth ipyrue cteneHn passutua M.

3 C ysenuyeHueM Ganna nnoTHOCTb TOYEUHBIX BKIHOYEHNIA (3aMKHYTOCTb KOHTYpa CKONMEHU TOYEK) YBenuumn-
BaeTcs.

7 OchopmneHue pe3ynbTaTtoB OLLEHKU MaKPOCTPYKTYPbI

Pe3ynbsTaTbl OLEHKM MakpOCTPYKTYPbl 3aHOCAT B MPOTOKON UCMbITAHUNA C YKa3aHUEM:

- Mapku ctanu (knacca npoyHOCTH), HOMEpa NNaBku, 0603HAYEHNSI HOPMATUBHOTO AOKYMEHTA Ha no-
CTaBKy 3aroTOBKM;

- TMNa ceyveHus (kpyr, 6rom, cnab) u pasmepa 3arotoBku, MM;
- HoMepa (MHAeKca, nuTepa U T. N.) 3aroTOBKM;

- HomepoB BannoB no gedektam, ykasaHHblM B Tabnuuax 2 U 3 B 3aBUCMMOCTM OT TMNA CEYeHus
3aroTOBKM.
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MpunoxeHne A
(o6sa3aTensHoe)

LWkanbl OueHKN MakpOCTPYKTYpbl Kpyra n 6atoma
B HacTosiLLEeM NPUIOXKEHUN MPUBELEHbI LUKa/Ibl OLEHKM MaKpOCTPYKTYpbl kpyra (A.1) u 6ntoma (A.2).

Al Kpyr
LWkana 1 — UeHTpanbHaa nopuctocTb (L)

MoBbILWEHHAS TPABUMOCTb B LIEHTPE 1 Nopbl AuameTpoM He 6onee 1 MM

MopuCcTOCTb B BUAE MENKUX TOUEK-MOP AUaMETPOM He Gonee 2 MM
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LWkana 1 — LeHTpanbHasa nopuctocTb (LiM)

Bann 3

OTaenbHble Nopbl AMamMmeTpoM He 6osee 3 MM

Bann 4

Mopbl gnameTpom 6osniee 3 MM

10
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LLikana 2 — OceBas nukBaumsa (oceBast XuMnyeckasa HeogHOpPoAHOCTb) (Of1)

OTaenbHble TOYKW, paccpefoToYeHHbIe B 0CEBOI 30He pasmepoM 20 % u 6onee anameTpa
(TONWMHBI) 3aroTOBKU

Bann 2

CKOHUEeHTpMpOBaHHbIe TOYKM B 30HE pa3mepoM 20 % un 6onee anametpa
(TONWMHBI) 3aroTOBKU
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LLikana 2 — OceBas nimkBauusa (oceBast XmuMmmyeckass HeogHopoaHocTb) (OJ1)

Bann 3

OTaenbHble IMKBALMOHHbIE NSITHA B OCEBOI 30HEe 06LUMM CyMMapHbIM pa3MepoM He Gonee 25 % avameTpa
(TONLWWMHBI) 3arO0TOBKW UM KPYMHOE MSATHO B LEHTPE; MOXET GbITb B OKPY)XEHWW CBET/IONO KO/bLA
ob6paTHOW NMKBaumm

bann 4

[pynna NMKBaLMOHHBIX NSATEH B OCEBOI 30He 06LUM CyMMapHbLIM pa3MepomM He 6onee 25 % avameTpa
(TONLMHBI) 3aroTOBKM WM KPYMHOE TEMHOE MSATHO B LIEHTPE; MOXET BbiTb B OKPYXXEHWM CBET/IONO KOJbLA
ob6paTHO NMKBaumm

12
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LWkana 3 — J/InkBaLMOHHbIE MOMOCKU W TpewuHbl (JIMT)
a) no cevyeHutro (JINTQ

EAVHWYHBIE, Cnerka HaMmeyvatwwmecs Mnonocku AnuHoin He 6onee 5 % gnameTtpa
(TONWMHbI) 3aroToBKK

EAnHu4YHbIEe 1 rpynnoBblie (40 ABYX rPynn) TOHKME MOMOCKM ANMHON He 6onee 8 % anameTtpa
(TONWMHbI) 3aroTOBKK

13
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LLikana 3 — JInkBauMoOHHbIE NOIOCKN U TpewuHbl (JTNT)
a) rno cevenuto (JINTQ

NOTCwwuprHOi He 6onee 1 mMm, AnvHONM He 6onee 10 % (eAuHWYHbIE — He 6onee 15 %)
AnameTpa v TOMLMHbI 3aroTOBKM

OTgenbHble WAK rPYNMnoBble NOMOCKM W TPELUMHBI LWMPUHON 6onee 1 Mm u/vnun gnvHoi 6onee 10 % gnameTpa
(TONWWMHbBI) 3aroTOBKM

14
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LLikana 3 — JInkBauoOHHbIE NOMOCKM U TpewmnHbl (JIMT)
6) oceBble (JIMToceB)

Cnerka HameyvaroLmecs M3BWIUCTbIe NMOJIOCKU B 30HE pasMepoMm He 6onee 5 % anameTpa
(TONWMHBI) 3aroTOBKM

M3BuAucTbie nonocku LWMpuHoii He 6onee 0,5 MM B 30He pa3mepom He 6onee 8 % avameTpa
(TONWMHBI) 3aroTOBKK

15
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LLikana 3 — JInkBauMoOHHbIE NOIOCKN U TpewuHbl (JTNT)
6) oceBble (/1M ToceB)

Bann 3

M3BMANCTbIE NOMOCKN W TPELUUHBI LMPUHOA He 60niee 1 MM B 30He pa3mepom He 6onee 10 % anameTtpa
(TONWMHbBI) 3aroTOBKM

M3BUNNCTbIE MOMOCKM U TPELLMHBI LUIMPWHON Gonee 1 MM B 30He pasmepom 6onee 10 % anameTpa
(TONLWWHBI) 3aroTOBKM

16
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LLikana 4 — Csetnas nosioca (KOHTYyp) (CIM)

bann 1

Cna60o BbIpaXeHHbI 0AHO-, ABYXC/OWHbIA KOHTYP NPOTSHKEeHHOCTbIo He 6onee 1/4 nepumeTpa
TemnieTa

OfHo-, ABYXC/OWHbIA KOHTYpP MPOTSHKEHHOCTbIo He Gonee 1/2 nepumeTpa TemnneTa

17
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LLikana 4 — CBeTnas nonoca (KoHTyp) (CIM)

bann 3

YeTKO BbIPaXEHHbIA OAHO-, ABYXCNOWMHbIA KOHTYP WK cnabo BblIPaXEHHbI MHOTrOC/IONHBIA KOHTYP
NPOTSHKEHHOCTLIO He 6onee 2/3 nepumeTpa TemnaeTa

bBann 4

YUeTKO BbIPaXXEHHbIN O4HO-, ABYXC/IOMHBIA KOHTYP WM CEPUSi KOHTYPOB Pa3IyHOW SPKOCTH
no BCEMY MepUMeTpy TemnseTa

18
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Ukana 5 — KpaeBoe ToueuHOe 3arpsa3HeHune (KT3)

OTAenibHble TOYKN-BKIKOYEHUA JUaMeTpoOM He 6onee 1 mm

OTAeNbHble TOUYKM-BK/OUEHUS] AMaMeTpoM 6osiee 1 MM U TOYeUHblE CKOMIEeHWs!
HEMEeTa/IIMYeCKMX BK/KOUYEHWIA UM TOYeUHbIe pacTpaBbl, pacrnofaralolmecs BAOb
MOBEPXHOCTM 3aroTOBKM NPOTSHXKEHHOCTLIO He 6onee 1/4 nepumeTpa Temnneta

19
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LWWkana 5 — KpaeBoe ToueyHoe 3arpsaA3HeHune (KT3)

ToyeyHble CKOMIEHNA HeMeTanIMYecKnx BKAOYEHWNA, B TOM ynucne gnameTtpom 6onee 1 mm,
UM TOYeYHble pacTpaBsbl, pacnonaratwlumecs BAOMb NOBEPXHOCTM 3arOTOBKM NPOTSAXEHHOCTbIO
B npegenax ot 1/4 po 1/3 nepumeTtpa Temniera

ToueuHble CKOMIeHWA HeMeTan/IMuyecknx BK/OYEHW, B TOM yncie gunameTpom 6onee 1 M,
WM TOYeYHble pacTpaBbl, pacnonarawlinecs BA0b NOBEPXHOCTU 3aroTOBKM MPOTSXEHHOCTbIO
6onee 1/3 nepumeTpa TeMMNAeTa; BO3MOXHO YacTUYHOE pacnpocTpaHeHue AedekTa no ceuyeHuo

20
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A.2 Bnom
LLkana la — LleHTpanbHaa nopuctocTb (L)

Bann 1

MoBbIlEHHAs TPABUMOCTb B LIEHTPE U NOopbl AvameTpom He 6onee 1 MM

bann 2

Mop1CTOCTb B BUAE MENKUX TOUEK-NOP AMaMETPOM He Gonee 2 MM

21
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22

LLikana 1la — UeHTpanbHasa nopuctoctb (L)

OTAenbHble Nopbl AMaMeTpom He 6osniee 3 MM

Mopbl gnameTpom 6osnee 3 MM
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LLIkana 2a — OceBas nMKBauma (oceBas XmmMmmuyeckas HeogHOPOAHOCTbL) (OJ1)

bann 1

OTAenbHbIE TOUKN, paccpefoToYeHHble B OCEBOI 30He pasmepoM 20 % u 6onee gnameTtpa
(TONWMHbBI) 3aroTOBKM

CKOHLEeHTpMpOBaHHble TOYkN B 30He pa3mepom 20 % un 6onee anametpa
(TONWMHBI) 3aroTOBKM

23
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LLIkana 2a — OceBas nuKBauumsa (oceBas XxmmMmuyeckas HeogHoOpPoAHOCTb) (OJ1)

OTAenbHble IMKBALVOHHbIE NSATHA B OCEBOI 30HE OGLLMM CyMMapHbIM pa3MepomM He Gonee 25 % anameTpa
(TOMLLMHBI) 3aroTOBKM WAKN KPYMHOE MATHO B LEHTPE; MOXET 6bITh B OKPYXEHUM
CBET/IOr0 KOMbLA 06paTHOI NMKBaLmm

Mpynna NMKBaLUMOHHbIX NATEH B OCEBOW 30HE 06LLMM CyMMapHLIM pa3MepoM He 6onee 25 % avameTtpa
(TO/LLMHBI) 3aroTOBKW WM KPYMHOE TEMHOE NATHO B LEHTPE; MOXET ObiTb B OKPY)XXEHUM
CBET/I0r0 KonblLa obpaTHoi Mkeauun
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LWkana 3a — JINKBaLWOHHbIE MOSIOCKN W TpelwmnHbl (JIMT)
a) no ceveHuto (JINTQ

EfVHWYHbBIE, Cnerka Hamevaruimecss nonockn ANnHol He 6onee 5 % gnameTtpa
(TONLWMHBI) 3aroTOBKM

EavHnyHble v rpynnoBble (He 6osiee ABYyX rpynn) TOHKME MOJIOCKM ANIMHON He 6onee 8 % gnameTtpa
(TONLWWNHBI) 3aroTOBKM
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OCT P 58228—2018

LLikana 3a — JInkBaLMOHHbIEe NOOCKN 1 TpewuHbl (JINT)
a) rno cevenuto (JINTQ

JINT wupuHoit He 6onee 1 MM, AnMHON He 6onee 10 % (eanHWYHbIE — He 6onee 15 %)
AvameTpa wv TOSLWMHbI 3aroTOBKM

OTAenbHble WK rPYNMNOBbIE NOIOCKM U TPELMHBI WMPKHON 6onee 1 MM uvnn gnuHoin 6onee 10 % anameTtpa
(TONWWMHbI) 3aroTOBKM
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FOCT P 58228—2018

LLikana 3a — JInkBaLMOHHbIEe NOIOCKN U TpewuHbl (JTNT)
6) oceBble (JITMToceB)

bBann 1

Cnerka HameyvaroLmecs U3BWIUCTbIe MOJIOCKU B 30HE pasMepoMm He 6onee 5 % anameTpa
(TONWMHBI) 3aroTOBKM

M3BuAncTble NOMOCKU WMPUHOIA He 6onee 0,5 MM B 30HE pa3MepoM He 6onee 8 % anameTtpa
(TONWMHBI) 3aroTOBKM
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LLikana 3a — JInkBaLMOHHbIEe NOOCKN 1 TpewuHbl (JINT)
6) oceBble (JIMToceB)

M3BUAUCTbIE MOSIOCKM U TPELLUMHbI LUIMPUHOL He 60nee 1 MM B 30He pa3MepoM He 6onee 10 % avameTpa
(TONWMHbBI) 3aroTOBKM

M3BUANCTbIE MOMOCKM U TPELLMHBI LUIMPWHON Gonee 1 MM B 30He pasmepom 6onee 10 % avameTpa
(TONLWWHBI) 3aroTOBKM
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FOCT P 58228—2018

LLikana 3a — JInkBaLMOHHbIEe NOIOCKN U TpewuHbl (JTNT)
B) yrnosble (JINTy)

Cnerka HameualoLLMecs nonocku (oTAeNbHbIE UM TPYNMOiA) ANMHON He 6onee 5 % TOMLMHBLI 3aroTOBKU
Ha 04HOM-ABYX yrnax

Monockn (oTAeNbHbIE UAK TPYNNoii) WUpPKHOW He 6onee 0,5 MM, ANMHON He 60nee 8 % TONLMHbI 3arOTOBKM
Ha OgHOM-YeTbIpex yraax
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OCT P 58228—2018

LLikana 3a — JInkBaLMOHHbIEe NOOCKN 1 TpewuHbl (JINT)
B) yrnosble (JINTy)

JOT wurpuHoii He 6onee 1 MM, AnMHON He 6onee 10 % TOMLWMUHBI 3aroTOBKM
Ha O HOM-[BYX yrnax

JIVKBaUMOHHbIE NMOMOCKMA U TPELWHbI WMPUHOI 6onee 1 MM wunmn annHoli 6onee 10 % TOMLWMHBI 3aroTOBKM
Ha 04HOM-UeTbIpeX yrnax
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LLikana 4a — CseTiaa nosioca (KOHTyp) (CIM)

bann 1

Cnabo BblpaXeHHbI 0AHO-, ABYXCMOMHbIV KOHTYP MPOTSXXEHHOCTHIO
He 6onee 1/4 nepumeTtpa Temnaerta

Bann 2

OpfiHO-, ABYXC/OMHbIA KOHTYP NPOTSHXXEHHOCTLHO
He 6onee 1/2 nepumeTtpa Temnaerta
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LLikana 4a — CseTias nosioca (KOHTyp) (CIM)

Bann 3

YeTKO BbIpaXXEHHbI OAHO-, ABYXCMOWHbIN KOHTYP Unn €nabo BblpaXXeHHbI MHOTOC/OVHBIA KOHTYP
MPOTSHXKEHHOCTbIO He 6onee 2/3 nepumeTpa TemnieTa

bann 4

YeTKO BbIPaXEHHbI OfiHO-, ABYXC/MOWHbI/ KOHTYP WM CEpUst KOHTYPOB Pas/IMYHON SIPKOCTM
Mo BceMy NepuMeTpy Temnieta
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LWkana 5a — KpaeBoe ToyeyHoe 3arpasHeHue (KT3)

bann 1

OTAenbHble TOYKU-BKOYEHNA AnaMeTpoM He 6onee 1 mm

Bann 2

OTAenbHblE TOUKU-BKTHOYEHUS AvameTpoM 6onee 1 MM 1 TOYeYHble CKOM/IeHMs!
HEeMeTa/I/IMYECKNX BK/THOUYEHUIA UM TOYEUHbIe pacTpaBbl, pacnosaratLimecs
BA0/1b NMOBEPXHOCTU 3arOoTOBKM MPOTSHKEHHOCTLIO He 6onee 1/4 nepumMeTpa TeMmnieTa
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FOCT P 58228—2018

34

LLikana 5a — KpaeBoe Toue4yHoe 3arpsasHeHune (KT3)

Bann 3

ToueuHble CKOM/EHNUsI HEMETaN/IMYEeCKUX BK/IIOUEHWIA, B TOM Yucie guameTpom 6onee 1 MM,
WK ToYeuHble pacTpaBbl, pacnofiaralliMecs BAOb NOBEPXHOCTW 3aroTOBKM
NPOTSHKEHHOCTLIO B Npefenax oT 1/4 no 1/3 nepumeTpa TemnneTa

ToueuHble CKOMMIEHWUsI HEMETaNIMYEeCKUX BK/IKOUEHWIA, B TOM 4ncie guameTpom Gonee 1 MM,
WM TOYeUHble pacTpaBbl, pacrnofiaralliMecs BAOb NMOBEPXHOCTN 3aroToBKM
NPOTSXKEHHOCTLIO 6onee 1/3 nepumeTpa TemnneTa, BO3MOXHO YacTUYHOE pacnpocTpaHeHune
fAedekTa no ceyeHuto



FOCT P 58228—2018

MpunoxeHne b
(o6sa3aTensHoe)

LLKanbl oueHKM MakpOCTPYKTYypbl cnsaba
B HacTosAweM NpunoxeHun npeacTaBneHbl WKasbl OLEHKU MakpOoCTPYKTypbl cisba (cMm. wkanbl 16—76).

LWkana 16 — Ocesas pbix1ocTb (OP)

bann 1

MoBbIlWEeHHaA TPaBMMOCTb N eANHUYHbIE paccpefloTOYEHHbIE MOPbl AMaMeTPOM He 6onee 0,5 mm

bann 2

MopuCTOCTb B BUAE MEJKUX PACCPEAOTOUEHHbIX UM PACMONOXEHHbIX Lernoykoil nop
[MameTpoM He 6onee 1 MM

35



OCT P 58228—2018

LLikana 16 — OceBas pbixsiocTb (OP)

OTaenbHble MOpbl AMamMeTpoM He 60/1ee 3 MM WK MSIOTHbIE CKOMJIEHWS! NOp
AMaMeTpoM He 6onee 1 Mm

Mopbl gnameTpom 6onee 3 Mm
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FOCT P 58228—2018

LLikana 26 — OceBasa xmmmn4yeckasd HeogHopogHocTb (OXH)

bann 1

OTaenbHble FPYNMbl IMKBALUOHHBIX TOYEK

Llenoyka NMKBaLNOHHbLIX TOYEK
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38

LLikana 26 — OceBasa xmmMun4yeckasd HeogHoOpoaHoOCTb (OXH)

OTaesnibHble NMKBAUMOHHbBIE MATHA

CnnowHaa nMKksauoHHas nosoca



FOCT P 58228—2018

LLikana 36 — OceBble TpewmHbl (OT)

LUnpuHa TpewmH He 6onee 0,2 MM

LLnpuHa TpewmH 6onee 0,2 mm (He 6onee 0,5 Mm)
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40

LLikana 36 — OceBble TpewuHbl (OT)

WnpuHa TpewuH 6onee 1,0 mm



FOCT P 58228—2018

LLikana 46 — JZInkBauVoOHHbIe NOSIOCKM U TpewmHbl (JIMT),
nepneHAnKYNsApHbIEe Y3KAM U LUMPOKUM FpaHaM unm yrnosble (JINTG JINTy)

OTaenbHble, cnerka Hamevarlwmecs /iMKBaLOHHbIE MOOCKU
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FOCT P 58228—2018

Wkana 46 — J/InkBauMoOHHble NOSIOCKN U TpewmnHbl (JIAT),

neprneHANKyNAPHbIe Y3KO WU WWMPOKUM rpaHam unu yrnosble (JINTC, NINTy)

'V

L1 1 ji//t.inMiiiiiinjin\uuiiinin/m

Hi 1FJ 0w 1 len N7 0Fi I MM ISt m (7 1n |||
" ini

Bann 3
pynnosblie JIMT ¢ BENNYMHOR Ux packpbiTua 6onee 0,5 Mm
(He 6onee 1,0 mm)
'pi 1ub i/fp  yMiiiMin\i i\io'Mi iau\nii\i(i i v «n>iTim/(/i |
NN jur( MMV TN (2]

»inl

Bann 4

NMOT ¢ BeNMUMHON ux packpbitua 6onee 1 Mv
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FOCT P 58228—2018

LLikana 56 — Me3goobpasHble TpewuHbl (I'T)
a) rnorepeyHoe ceyeHne

[edekTbl AnvHoW He 60nee 10 MM B KONMYECTBE He 6Gosee 5 L.

LedekTbl AnMHOI He 6onee 15 MM B kosimdecTBe He 6onee 10 .
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a4

LLikana 56 — Me3goo6bpasHble TpewmHbl (IT)
a) nonepe4yHoe ceyeHue (I'Trc)

JedekTbl AnnHoli He 6onee 15 MM B kosindecTBe He 6onee 15 um.

Bann 4

LedhekTbl AnnHol 6onee 15 Mm B KosimyecTBe 15 um. n 6onee



FOCT P 58228—2018

LLikana 56 — Me3goobpasHble TpewuHbl (I'T)
6) npofonbHoe ceyeHue (FTNpc)

OueHky I'T B MPOAOSILHOM Hanpas/ieHUN PEKOMEHAYETCA NPOBOAMTbL U3rOTOBWTE/0 NPV MPOBEAEHUN UCCnenoBa-
TeNbCKNX paboT.
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46

LLikana 56 — Me3goo6bpasHble TpewmHbl (IT)
6) npogonsbHoe ceveHne (FThpc)



FOCT P 58228—2018

LLIkana 66 — ToyeyHas HeogHopogHOCTbL (TH)

bann 1

EAVHUYHbIE TOUKM AMamMeTpoM He 6onee 1 MM

Bann 2

CKonneHnsi Touek AnameTpom He 6onee 1 MM
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LLlkana 66 — ToyeyHas HeogHopoaHOCTb (TH)

Bann 3

CKonneHvsa ToYek AramMeTpom He 6onee 2 Mm

Bbann 4

CkonneHus Touek guameTpom 2 MM 1 6onee
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FOCT P 58228—2018

LLikana 76 — MNoBepxHOCTHOe HayrnepoxunsaHue (MH)

HayrnepoxwvsaHue ri1y6uHoin He 6onee 1 MM TOMbKO Ha Y3KUX rpaHsax
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FOCT P 58228—2018

LLikana 76 — MNoBepXxHOCTHOe HayriepoxvsaHue (MH)

bann 3

HayrnepoxwvBaHue r1y6uHoil He 6osiee 5 MM Ha Y3KMX W LUIMPOKMX TPaHSX

bann 4

HayrnepoxuBaHvie rny6uHoii 6onee 5 MM Ha Y3KMX W LIMPOKNX FPaHsIxX
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