®ENEPAJIbHOE ATEHTCTBO

MO TEXHUWYECKOMY PErYNIMPOBAHUIO U METPOJIOIMA

HALWOHANBbHBLIN TOCTP NCO

CTAHAOAPT

POCCUNCKOMN 10618—
OEAEPAUUNNU 2012
BOJIOKHO YIrMEPOOHOE

MeTon onpeneneHns MexaHM4YeCKUX CBOUCTB
NPOMNUTAHHBLIX CMOJION HUTEN MPU PACTSHKEHUMN

ISO 10618:2004
Carbon fibre — Determination of tensile properties of resin-impregnated yarn
(IDT)

W3naHue oduumanbHoe

MockBa
CranpapTtuHdopm
2015


https://meganorm.ru/Index/54/54505.htm

rOCTP UCO 10618—2012

Mpeaucnosune

1 NMOArOTOBNEH  TexHuyeckum komuteToM TK 412 «TekcTunby, OTKPbITbIM aKLMOHEPHbLIM
o6LecTBOM «BcepocCUnCKMin Hay4yHo-uccneaoBaTenbCkuin MHCTUTYT ceptudukaummy (OAO «BHUUC») Ha
OCHOBE COOCTBEHHOTO ayTEHTUYHOrO NEpPeBOAa Ha PYCCKUM A3bIK MEXAYHAPOAHOrO CTaHjapTa, yKkasaHHOro
B MyHKTE 4

2 BHECEH YnpaBneHMEM TEXHUYECKOrO perynupoBaHua W craHgaptusauum PegepanbHoOro
areHTCTBa Nno TEXHUYECKOMY PErynmupoBaHuio 1 MeTpororum

3 YTBEP>KOEH M BBEJEH B JEMCTBUE Mpukasom deaepansHOro areHTeTsa no TeXHUYECKOMy
perynupoBaHuio u metponoruu ot 28 ceHtabpsi 2012 r. Ne 455-cT

4 HacrtoAwmn cTaHgapT MAEHTUYEH MexayHapoaHomy crtaHgapty MCO 10618:2004 «BonokHo
yrnepogHoe. OnpeaeneHne MexaHW4ecKux CBOMCTB MPOMUTaHHbIX CMOMOW HUTEN npu pactsbkeHun» (1SO
10618:2004 «Carbon fibre — Determination of tensile properties of resin-impregnated yarny).
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HAUMOHANBbHBIL CTAHOAPT POCCUNCKOWN DEAEPALUMN

BOJIOKHO YIMEPOAHOE

MeTton onpegeneHnss MexaHu4eCKux CBOMCTB
NPONUTaHHbIX CMOJION HATEN NPU PACTAXKEHUN

Carbon fibre. Method for determination of tensile properties of resin-impregnated yarn

Hara BBegeHusa — 2016—01—01

1 Obnactb NnpuMeHeHus

Hacrosimii craHgapT ycTaHaBnuMBaeT METOA ONPEAEerneHus NPeaena npoYHOCTU MPKU PaCTSHKEHUM,
MOZYNsi YNpPYrocTW NpU pacTsHKeHUM W aecdopmauum Npu MakcumarnbHOW Harpyske ofpasua HUTH,
NPONUTaHHOI cMoroi. CTaHaapT pacnpoCTPaHSAETCs HAa HUTU U3 YIMEPOAHOrO BOSIOKHA, KOMMNEKCHbIE W
LUTanesibHbIe HUTK, UCMOMNb3YEMbIE AMS1 YIPOYHEHUA KOMMO3UTHBLIX MaTEPUAroB.

2 HopmaTtuBHbI€ CCbITKN

B HacTosiliem cTaHgapTe MCMONb30BaHbl HOPMATMBHbLIE CCbIMIKM Ha Cneaylowue MexayHapoaHble
cTaHaapThbl:

MNCO 291:2008 NMnactmaccbl. CTaHaapTHbIE aTMOCEPHbIE YCIOBUA ANS NPOBEAEHUSA
KOHAMUMoHMpoBaHua n ucnoitasnin (ISO 291:2008, Plastics — Standard atmospheres for conditioning and
testing)

NCO 527-1:2012 MnacTtmaccbl. OnpegeneHme MexaHudeckux CBOWCTB MpU pacTsxkeHun. Yactb 1.
Obwume npuHuunel (ISO 527-1:2012, Plastics — Determination of tensile properties — Part 1: General
principles)

NCO 1675:1985 lMnactmaccol. XXugkme cmonsl. OnpeaeneHne nioTHOCTU METOAOM MUKHOMETPUU
(ISO 1675:1985, Plastics; Liquid resins; Determination of density by the pyknometer method)

MCO 1889:2009 Hutu apmupyowme. OnpegeneHue nuHenHon nnotHoctn (ISO  1889:2009,
Reinforcement yarns — Determination of linear density)

MCO 10119:2002 BonokHo yrnepoaHoe. Onpeaenexnne nnotHoctu (ISO 10119:2002, Carbon fibre —
Determination of density)

MCO 10548:2002 BonokHOo yrnepogHoe. Onpegenenne coaepxaHus annpeta (ISO 10548:2002,
Carbon fibre — Determination of size content)

3 TepmuHbI U onpeaeneHus

B HacTosiwem craHgapte npumeHeHbl TepMmuHbl no MCO 527-1, a Takke cneaylowmi TEPMUH C
COOTBETCTBYIOLLUM ONpeAeneHnem:

3.1 nnowagb NONEpevyHOro CeYeHUst HUTU U3 YrNepoaHoro BOJIOKHA (cross-sectional area of
carbon-fibre yarn): OTHOLLUEHUE FIMHENHON NAIOTHOCTW HUTU K MNAIOTHOCTU YrNepoaHOro BOSIOKHA.

Il punmedaHune —1JInHelHas NNOTHOCTb BblpaXaeTcCA B KBagpaTHbIX MUNNTUMeTpax.
4 CumBoOnbI

B HacToAwem craHaapTe UCNonbL30BaHbl Cneayowme CMMBOSbI:

o,— NpeAen NPOYHOCTM NPN PaCTSHKEHUN, mMa;

Ff— MakcumansbHas cuna pactskeHus, H;

Af* nnowagb NoONepeyHoro CEYEHNA HUTH, MM

p,~ NNOTHOCTb HUTH, r/em;

th—J'Il/IHeVIHaFI MNOTHOCTb HUTU, TEKC;

TH—J'WIHeVIHaﬂ NSIOTHOCTb NPOMUTAHHON HUTK, TEKC;

Ef— MOAYIb YNPYrocTu Npu pactskeHuu, Mia;

M3paHue ocpnumnanbHoe
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L,—6a3oBas AnMHa SKCTEH3OMETPA, MM;
AL — U3MEHEHWE ANUHBI, MM, COOTBETCTBYIOLLIEE U3MEHEHMIO CUMbI, H;
AF — n3meHeHue cusbl, H, COOTBETCTBYIOLLEE USMEHEHWIO AMUHBI, MM.

5 MpuHumn

Mepen noarotoBkoW 06pasLOB ANS UCTLITAHWIA BLIOOPKY M3 HUTEW NPEeaBapUTENLHO PaBHOMEPHO
NponuTLIBAIOT CMOMON OO0 ee oTBepAeHus. oAroToBneHHble o0pasubl pacTArMBalOT € MNOMOLLbIO
COOTBETCTBYIOLLEr0 UCMbITATENBHOrO 060PYA0BaHNSA NPU MOCTOAHHON CKOPOCTU A0 Pa3pyLLEHUS.

Mpeden NPOYHOCTU MPU PACTSXKEHUU, MOAYMb YNPYrOCTU NPU PAaCTSHKEHUMM U Aecopmauuio npu
MakCMMarbHON Harpyske paccymMTbIBAKOT MO 3aBUCUMOCTU «CUMa —yaNUHEHUEY.

Moaynb ynpyroctu npu pacTsXKEHUM OMNPELEnsioT MNyTem AENEeHWs W3MEHEHWUS HanpsbkeHus Ha
COOTBETCTBYIOLLEE U3MEHEHMe aedhopMaLum Mexay ABYMS onpederieHHbIMU ToYKkamu. 3aBUCUMOCTb Mexay
HanpsbkeHMem u gedopmauuen ans HUTEW U3 YrnepoaHoOro BOMOKHA HENMWHEeRHas, noaTomMy Heobxoaumo
onpeaenuTb COOTBETCTBYOLUMIA MOAYyMb. Mo mMeTtogy A MOAYMb ONPEAensoT Mexay ABYMS YPOBHSMM
Jedopmauuun, a no meroay B — mexay AByMS ypPOBHsIMM Harpysku. OTAENbHO ONpeaensitoT NUHENRHYIo
NNOTHOCTb M COAepXaHue annpeTa.

MpumeyaHnune— lNpegnonaraeTcs, YTO NPELUINOHHOCTL 3HAYEHUI, MONYYEHHBLIX MO MeToAy A U No MeToay
B, npubnusutensHo ofuHakoBa. OpHako ANA HeNWHeHOW 3aBMCUMOCTU fedopMaLun OT HanpspkeHusi, oBblMHON Ans
YrNepoAHbIX BOMOKOH, CpeAHue 3Ha4yeHus Mofyns, MoflydeHHble Mo 3TUM ABYM MeTojam, OyayT pasnudaTbes W
Heobs3aTenbHo ByayT cpaBHUMLI cTaTucTU4eckn. MeTog B UK Apyrme MeTogbl MOXHO UCMONbL30BaTb B COOTBETCTBUN C
TeXHUYeCcKUMU TpeboBaHUAMM 3aKasunKka Unu B Liensx obecneqeHnst KadecTBa no cornalleHuio Mexay notpeburenem u
MOCTaBLLWKOM.

6 Annapartypa n marepuarnbl
6.1 Cmona

MponuToyHas cmona AoMmkHa ObiTb COBMECTMMA C HUTbIO M ee pasmepoM. BaskocTb cMonbl unu
CMOMNSHOTO pacTBopa AO0SHKHA ObITb JOCTATOMHONM AnA o6ecneyeHus paBHOMEPHON nponuTku. fedopmauusn
OTBEpPAEBLUE CMONbl MPKU paspbiBe JOMKHA ObITb, Kak MUHMMYM, BABO€ OoOnbLie, YeM Yy HUTU. STUM
TpeboBaHUsIM OTBEYAIOT COCTaBbI M3 3MOKCUAHON CMOSbI, TBEPAEIOLLEN NPU HAarpeBaHUK, ¢ BA3KOCTLIO NpU
nponutke meHee 1000 mI-¢c (cM. Mpunoxenue A). MoxHO UCnonb3oBaTb NOOOK APYroW COCTaB, KOTOpbIN
NO3BOSMUT NOMyYMTb 06pa3Lpl 4NA UCNLITAHUIA, OTBEYaOLWMe TpeboBaHUAM HaCToAWEro ctaHaapTa. OgHako
B 9TOM CIy4ae COCTaB CMOIbl JOMKEH ObiTb M3BECTEH B JeTansiX M COrnacoBaH MexXay WU3rotoButenem
BOJIOKHA M MOSIb30BATENEM.

6.2 Annapartypa ans nponuTKn

O6pasey, AnA UCMbITaHW rOTOBAT mMOBbIM CNOCOGOM, MO3BONAOWMM NONYYUTb PaABHOMEPHO
MPONMTaHHbIA rnagkuin obpaseu. B ycTpoiicTBe Anst NPONUTKM MOXHO OAHOBPEMEHHO NOArOoTOBUTH
HEeCKOINbKO 00pasLoB.

6.2.1 Oepxartenb ans 6061Hbl ¢ 06pa3LIOM HUTK, C YCTPOMCTBAMU HATSDKEHUS HUTH.

6.2.2 BaHHa ans nponuTkM ¢ npubopamu perynupoBaHMs TEMNepaTtypbl U poAuKaMu Ans NPOMUTKK
UNnn peiikamu Ans HaTSHKEHUA HUTH.

6.2.3 YcTpoiicTBO ANnst yaaneHus uabbitka CMOMbl C NPONMUTAHHOW HUTU NYTEM MPONYCKaHWUSA ee Haj
PONMKaMU, NOKPbITLIMW TKAHLIO, GYMAarow, BOMMOKOM U/MNK Yepe3 MaTpully.

6.2.4 Pamka Ansi HAMOTKWA NPOMUTAHHOW HUTU, U3TOTOBIIEHHAA U3 AepeBa UNKU METanmna u NoKpbITas
PE3NHOIA.

MpumMepbl YCTPORCTB ANA NPONUTKN NPUBEAEHBI B NPUITOXEHUU B.

6.3 MNeub anAa oTBepAeBaHUA C TEMNEPATYPHLIM peryriupoBaHuemM

MpeanoyTuTensHa nedb C BEHTUNATOPHOW LUMpKynsuuen, obecneuusaloweil paBHOMEPHOE
OTBEPAEBAHME CMOTIbI.

6.4 MawuHa gnsa ucnbiTaHUA Ha pacTaXxeHue

6.4.1 Ncnonb3yloT MaLLMHY ANA UCNbITAHUA HA PACTSHKEHME C NOCTOSIHHOW CKOPOCTLIO NepeMeLLEeHUs
TpaBePChl, OCHALLEHHYIO YCTPOUCTBAMU PErucTpauum Cunbl U pacTsPkeHUsi. TOYHOCTb NOKa3aHUs ycunus
JomkHa ObiTb Bbile 1% OT 3aperucTpUpoBaHHOrO 3HauyeHus. Cucrtema 3axuma obpasua [OrDkHa
obecneymBaTb COOCHOCTb MCMbLITYEMOro 06pa3ua 1 UCNbITAaTeNbHON MaLLUHDI.

6.4.2 MawmHa Ana MCNbITaHUA HA pacTsXKEeHWe AOSPKHA UMETb B CBOEM COCTaBe 3IKCTEH3OMETP,
CBSi3aHHbIM C YCTPOWCTBOM HENPEPLIBHON PEerncrpauuu, aBTOMaTUYECKU 3anucbiBalOWUM YANUHEHUE B
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npegenax 6a30BON ANMHbI 3KCTEH3OMETpa B 3aBUCUMOCTW OT CUIbl, MPUKNAaAbIBAEMON K WUCMLITYEMOMY
obpasLy. OKCTEH3OMETP A0SkeH ObiTb JOCTATOMHO NErkum, 4ToObl B UCNLITYEMbIA OOpasel BBOAWUMUCH
NULLb HUYTOXHO Marnble HanpsHKeHUsI.

Basa akcreH3omeTpa AomkHa ObiTb HEe MeHee 50 mm, HO mpeanoyTutenbHo 100 mm. OnuHy Gasbl
cneayet onpeaendrb ¢ 4onyckoM = 1 %.

OKCTEH30METP AOMMKEH UMETb AOMYCK HA OTKIMOHEHME OT NUHENHOCTU He Bonee 0,1 % Ha Tpebyemblii
AWanasoH 3MepeHns yaNUHEHUS.

MpuMepbl COOTBETCTBYIOLUUX MMPUMEHAEMbIX 3SKCTEH3OMETPOB MpPUBEAEHbI B npunoxeHun D.
[onyckaeTca npumMeHeHne Jpyrux YCTPOWCTB U3MepeHus aedopmauuu, TakuX Kak OMTUYECKUe WM
nasepHoie npubopbl, ECNK OHKM OTBEYaIOT TPEOOBAHMAM HACTOALLErO CTaHaapTa.

6.5 Becbl

Mcnonb3yloT BeCbl €O Likanon aenenma 0,1 r Ans B3BELUMBAHUA UCMLITYEMbIX 0BpasuoB npu
onpeaeneHnun NMMHENHON NNOTHOCTM NPONUTAHHOW HUTMW.

6.6 JluHerka

Mcnonb3ytoT MMHENKY CO LUKanoW Uin Apyroe M3MepuTenbHoe CpeacTBO ANMMHON HE MeHee 500 MM K
TOYHOCTbIO £ 1 MM.

7 O6pasubl 4NA UCnbIiTaHUA
7.1 Yucno o6pasuoB onAa UcnbiTaHUN

FOTOBAT [OCTATOYHOE YWUCIO MCMLITYEMbIX 0GPA3LIOB ANs NPOBEAEHWUS YETbIPEX WUCMbITAHUA. Ecnu
Kakoi - nuBo u3 06pasuoB paspyllaeTcsa B 3aXUMax, Ha NETNSX UMW B Pe3ynbTaTe MOBPEXAEHUA,
BbI3BAHHOTO 9KCTEH30METPOM, TO PE3yNibTaT UCKITIOYAIOT U NOBTOPSIOT UCTbITAHWE Ha HOBOM oGpasue.

7.2 AnuHa o6pa3uoB Ans UCNbITaHUN

OnsA ncneiTyeMblix 06pasyoB ¢ NeTnsamu AnvHa obpasua mexay neTnsMu gosmkHa Obite (150 £ 5) Mm
unu (200 = 5) mm. Ons ucnbiTyembix o6pasuor 6e3 netens obuiasa aAnuHa obpasuya aomkHa 6biTb (250 + 5)
MM unn (300 £ 5) MM (He meHee cymmapHoi 6a30BOI ANKMHBI 9KCTEH3OMETPA U YABOEHHOW ANUHLI 3aXXKMMA).

B cnyyae pasHornacuii Ans ucneliTaHus obpasuoB C NETNAMU ANUHY MEXAY NETNAMU NPUHUMAIOT
(150 % 5) mm, a ansa ncnoiTanusa o6pasyos 6e3 neTens ANUHY obpasya npuHumaioT (250 + 5) M.

7.3 MponuTka 06pasuUoB ANA UCNbITaHUK

Mpoueaypa ¢ npuMeHeHMeM annapaTtypbl A4S NPONUTKM (CM. 6.2) COCTOUT U3 cneayoLmx AeUCTBUM:

7.3.1 MomeLaoT 600UHY C HUTBIO B AepXaTens.

7.3.2 HanuBaloT cMmeCb CMOnbl AnA NPONWUTKM B BaHHy (CM. 6.2.2) U perynupylot Temneparypy u
BSA3KOCTb 40 3a4aHHbIX 3HAYEHU.

7.3.3 MMpoTArMBalT HUTb Yepe3 CMOMAHYI0 BaHHY U CUCTEMY AN yAaneHUs M3NULIKOB CMOSbl A0
NONy4eHUsi COOTBETCTBYIOLLEN NPONUTKM CMONON (CM. 6.2.3).

7.3.4 PerynupyloT HaTsbKeHUe pasMOTKW. 3Ha4YeHue HaTsHKeHUst PasMOTKU YCTaHABMMBAIOT MO
YCMOTPEHUIO KOHKPETHOW UCMbITaTENbHOM nadopaTopuu.

7.3.5 HamatbiBaloT NpONUTaHHYIO HUTb Ha pamKy (CM. 6.2.4).

7.3.6 NMomeLaloT pamKy B neYb (cMm. 6.3).

7.3.7 OTBEPXKAAIOT CMOSY B COOTBETCTBUWN C UHCTPYKLIMAMM U3rOTOBUTENSA.

7.3.8 MNocne oTBEpPAEHUS CMOIbl BbIHUMAIOT paMKy U3 neyu. M3 CHATOW C pamMKu NPONUTAHHON HUTU
rOTOBAT A0CTATOYHOE YnCno 06pa3uoB AN UCMbITAHUNA.

7.3.9 BoblbupatoT 06pasubl AN UCTILITAHUI NO KPUTEPUSIM, NPUBEAEHHBIM B 7.5.

7.4 OnpeaeneHne Opyrux CBOMCTB BONOKHA

7.4.1 O61mMe NnonoXeHns

Ona BblMUCNEHUW nNpeaena NPOYHOCTU Ha PAaCTSDKEHWE W MOAYNA YNPYroCTM MpU PaCTSDKEHUM,
npuBeaeHHbIX B pasgene 10, Heo6x0AMMO ONpeaenuTbL CBOMCTBA, YCTAHOBNEHHbIe B 7.4.2 —7.4.5.

7.4.2 NNuHeHaA NNOTHOCTb HUTU

JIMHENHYIO NNOTHOCTb HUTK OMNpeaenaloT METOA0M, NnpuBeAeHHbIM B UCO 1889.

7.4.3 CopepxxaHue annpeta B HUTU

CogfepxxaHue annpeTa B HUTW ONPeAEnsoT MeToaom, npuseaeHHsiM B UCO 10548.

7.4.4 MNOTHOCTb YrnepoaHoOro BOsIOKHa

MNOTHOCTb YrNepoAHOro BONOKHA ONpeaensoT MeToaoM, npueeaeHHsiM B MCO 10119.
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7.4.5 JluHeitHaA NAOTHOCTbL UCNbITYEeMOro o6pasua NPONUTaHHOW HUTU

UamepsiioT anuHy ucnbityemoro obpasuya (cMm. 6.6) A0 npukpenneHus kK Hemy netenb. Basewmsator
obpaseu (cm. 6.5).

PaccuuTbIBalOT NUHENHYIO NNOTHOCTL 06pa3sLa NPOMUTAHHOW HUTU A€NEeHMEM MacCbl UCMbITYEMOTO
oOpasua Ha ero AnuHy, BblpaXkas pesynbTaTt B rpammax Ha KUInomeTp (Tekcax).

MpuMeyaHne— HeobsaAsaTensHo onpefensTb fMHERHYI0 NAOTHOCTL NPONUTAHHOW HUTW ANSA KaXAOro
obpasua.

7.5 Kputepum BbI6Opa 06pasuoB Ana UCnbITaHUN

7.5.1 Kaxabiii obpasen) aAng UCNbITaHW JOIDKEH ObITb NPAMbIM, OAHOPOAHOIO BHELLUHETO BUAA U He
UMETb ,Ele(bel(TOB, nepe4vynucrieHHbIX HUXXe:

- MOPBAHHbIE HUTWU;

- Kanmnu CMonbl;

- HECOOCHOCTb BOJIOKHA.

7.5.2 CogepxxaHue cmonbl B oBpasue AomkHo ObiTb He MeHee 30 % no macce. Ee coaepxanue
paccYMTbLIBAIOT NO NIMHEWHOW MIOTHOCTU 06pasua U IMHENRHON NANOTHOCTU HUTU NO  chopmyne

T; - T,
Copaepxanue cMonbl (%) = "'Tﬁx 100, (1

rae T"_—HI/IHeVIHaﬂ NNoTHOCTb 00pas3ya Ana UCNbITaHUN, TEKC;
th—ﬂMHeﬁHaﬂ NIIOTHOCTb HUTK, TEKC.

J[Ans KaXkaow NpUroTOBNEHHOI NAapTMKU NPOBOAAT NPOBEPKY KOHTPOSIbHOM BLIGOPKM KAXXAOr0 TUNA HUTK
Ha Tpebyemoe cogepxaHue cmonbl. Ecnu copgepxaHue cMonbl BbIXOAUT 3a npeaens NPUemnemoro
AnanasoHa, TO KaXablil KOMMNEKT 06pa3sLoB U3 3TONW NapTUKM NPoBepAIOT Ha Tpebyemoe coaep>kaHue CMOonbl.
7.5.3 Hutb fomkHa GbITh NponuTaHa paBHOMEPHO.

7.6 MpurotoBneHue 06pasuoOB ANA UCNLITAHUNA C NETNAMKN

Mpu paspyweHnn oBpasua ANA UCNLITAHUIA B 3aXMMaxX MalUMHbI ANA UCNLITAHWI Ha pacTsKeHue
pesynbTaT CUMTAETCA HeLeWCTBUTENbHbIM. MpUKpEnneHHbIe K UCMbITyeMOMy 06pasLy neTnu yMmeHbLualoT
BEPOATHOCTb TakMX paspyLUeHuit 1 o6ecneumBaloT BbipaBHUBAHME UCTILITYEMOrO 0bpasua B 3aumax.

O6pasLibl UCMLITLIBAIOT C NETNAMU U 6E3 HUX.

Ons o6pasuyoB ¢ netnsMu BbiOOP MalUMHbLI 4SS UCMbITAHWA HA PacTSHKEHME  3aBUCUT OT Tuna
BbIGpaHHbIX netenb. B o6lieM crnydae npu Mcnonb3oBaHuu o6pasLOB C METNSIMU ANMHA 3axBaTa AOSHKHA
ObITb HE MeHee 30 MM (CM. npunoxeHue C).

8 ATmocdepHble ycnoBua Ana KOHOUUMOHUPOBAHUSA N UCTIbITAHUNA

ATMOC(EepHble yCrnoOBMS, UCNOMNb3yeMble ANA KOHAWUMOHWPOBAHMSA W UCNbITAHWK, ONpeaensioT B
cootBetcTBUM ¢ NCO 291.

9 MNpoueaypa ncnbiTaHUM

9.1 YcraHaBnuBalOT CKOPOCTb MEpPEeMELUEHUA TPaBepcbl UCMbITAaTENbHON MalUMHbI Ha PaCTsHKEHUe
(6.4.1). MakcumarnbHasa pekoMeHAOBaHHasi CKOPOCTb — 250 mm/MKUH. MakcuMmanbHasa npakTudeckasi CKOpoCTb
MOXET OrpaHu4MBaThCA CKOPOCTLIO 000PYAOBaHUSA, BbIOOPA AUCKPETHBIX AaHHbIX UMK PErMcTpaLuu.

9.2 Ans o6pa3syuoB € NETNsAMU YCTAHABMUBAIOT 3&XUMbl, NOAXOASALUME K TUMY UCMONb3yeMON NeTnu.
PerynupytoT pacctosiHue mexay 3axumamu Ha Tpebyemyto AnnHy obpasua (7.2).

Ona obpasuoB 6e3 netens yCTAHABMUBAIOT 3&WMMbl C MIOCKUMU TOPLAMM, U3rOTOBMEHHBLIMU U3
FINCTOBBLIX MaTepuanoB CpeaHen 9racTUYHOCTU U C BbICOKMM KOI(PULMEHTOM TPEHMs, Tuna MnonoTHa U3
TBEPAON pPE3UHbI. ITO NOMIOTHO MOXET ObiTb COEAMHEHO C MeTannM4eckol NOBEPXHOCTbIO 3aXWMOB
COOTBETCTBYIOLUMM KreeM. [nsi npegoTBpaLleHns npockanb3biBaHusi 00pasua B 3a)kuMe BO BPEMSA UCTIbITAHUA
MOXHO BCTaBUTb HaXaa4Hyto Oymary Mexay o6pasLioM 1 TOPLEBO MOBEPXHOCTLIO 3aXuUMa.

M3-3a BLICOKOW XPYMKOCTU UCMbITATENbHLIX 06pa3LOB CUCTEMY 3aXKMMOB PEKOMEHAYETCS NPUBOAUTL B
OeNCcTBME OKaTbiM BO3AYXOM.

9.3 MomewatoT o6paseL, B 3aXUMbl UCTIbITATENbHOM MaLLKHBI.

9.4 OCTOpPOXHO NPUKPENNAIOT KCTEH3OMETP (6.4.2) kK ucnbiryeMomy obpasuy.

9.5 3anyckaloT perncTpupyloLLee yCTpoiCTBO U Harpyxarot obpasey 40 pa3pbiBa.

9.6 Ecnu obpaseu paspywaerca B 3axuMax Wnum netnax, nubo B pesynbTaTe NOBPEXAEHUS,
BbI3BAHHOIO 9KCTEH30METPOM, TO pe3ynbTaT MUCKIIOYalT U MPOBOASAT MOBTOPHOE WCMbITAaHWE C HOBbLIM
obpasLom
4
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10 MNpencraBneHve pe3ynbtTaroB

10.1 Mpegen NPOYHOCTU NPU PACTKEHUN
10.1.1 [Ona kaxgoro obpasua paccuuTbiBalOT Npeaen NPOYHOCTU NPU  PaCTHKEHUM HUTM MO
cneayioulen copmyne:
i
of = A @
rae
o, —npeAen Npo4YHOCTN NpU pacTsbkeHuu, Mra;
Ff—MaKcumaanaﬂ cuna pacrskeHus, H;

A~ NnoLaAbL NONEPEYHOTO CE4EHUS HUTH, MM, onpegensemas no gopmyne:

Af:ﬁx10*3 (©)
Py

th—J'IVIHeVIHaFl NNOTHOCTb HUTK 6€3 annpeTa, paccYUTaHHasi No JIMHEWHOW NIMOTHOCTKU, ONpeaeneHHOoM

B cootBeTcTBUMN C MCO 1889, n cogepkaHunio annpera, onpeaeneHHoro B cootBetcreumn ¢ UCO 10548, Tekc;
/,—NNOTHOCTL HUTU, ONPE/IErIeHHas B COOTBETCTBUN C NnCco 10119, r/cm3,

Ecnu cogepxaHne annpeta AOCTATOYHO HU3KOE U MPAKTUYECKN HE BNUSIET HA pe3ynbTaT UCMbITAHUS,
TO MOXHO UCMOMb30BATb NTMHEWNHYIO NNOTHOCTb M MAOTHOCTL HUTK C anNMpPETOM.

10.1.2 PaccunTbiBaloT cpegHeapudMeTUYeckoe 3HavYeHue OTAEeNbHbIX WCMbITAHUI npeaena
MPOYHOCTU NPU PaCTHKEHUU U 3aHOCAT Pe3ynbTaT B MPOTOKON UCMbITaHWiA. Mo TpeboBaHWI0 TEXHUYECKUX
YCMOBUIA Ha u3Aenue unu nuua, 3aKas3aBLUEro nNpOBEAEHWE UCMbITAHUA, PacCYMTLIBAKOT CTAHAAPTHOE
OTKMOHEHUE U KOIDMDUUMEHT Bapuauum OTAENMbHLIX UCMLITAHUA C MOMOLULIO OObIMHbLIX CTAaTUCTUHECKUX
METOJO0B pac4era.

10.2 Moaynb ynpyroctu npu pactsixkeHuM (CM. pUCyHOK 1)

10.2.1 MeTon A

Moaynb ynpyroctu npu pacTshkeHuu, onpeaensieMbli METOAOM A, PacCUMTLIBAIOT MO cneAayloLlen
dopmyne:

AR I -3
Ei=—x—x10 4
HTRARY) “
roe
E,—wmoaynb ynpyroctu npu pactsbkenuu, ma;
AF — W3MEHEeHMue Cunbl, COOTBETCTBYIOLLEE W3MEHEHUID ANWHbI Mexay npeaenamu aedopmMauum,

onpeaeneHHoiMu B Tabn. 1, H;
A —nnoLiaab nonepeqHoro ceveHust HUTH [em. dopmyny (3)], MM?;

L0—6a303aﬂ ANUHA 9KCTEH30METpa, MM;

AL — W3MeHeHMe [MNUHbl, COOTBETCTBYIOLIEE W3MEHEHWIO CUMbl ANA NONyYeHWs npeaenos
aecdopmanum, Bbibupaembix u3 Tabn. 1.

Tabnuua 1 — 3aBUCMMOCTb MeXAY TUMOM BOSIOKHa M NpeaenaMu aedopmaLium

HeopmMauusa npu paspbiBe E—TUNOBOrO lMpepens
B1Aa BOMNOKHa AedopmaLmm
£212% 0,1% —0,6%
06%<e<12% 0,1%—0,3%
03%<e<06% 0,05 % — 0,15 %

MpumeyaHne — TunudHoe 3Ha4YeHWe Aecdopmauuu nNpu paspeiee (NPOLEHT
YANIMHEeHUA npu MakcuMmasribHOW Harpyske) OnpeaensloT IKCTeH3OMETPOM UM
paccHUTLIBAIOT MO TUMOBbLIM 3HAYEHWAM MPOYHOCTM U MOAYNS YMPYroctu npwv
pacTsHKeHWUn AnA TUNa UCNBITYEMOro YrnepofHOro BOoKHa.

10.2.2 MeTton B
Moaynb ynpyrocTu npu pacTsdkeHuu, onpefensemblii MeTofom B, paccunTbiBaloT no crieaytoLlen
dopmyne:
5
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x1078 (5)

rae
Ef— MOAYNb YNPYroCTu Npu pacTsbkeHum, rlla;

AF — uamenenne cunbl, H, COOTBETCTBYIOLIEE W3MEHEHUIO ATIMHLI, MM, NMPU YAENbHOW Pa3pbIBHOM

Harpy3ke oT 400 mH/Tekc o 800 mH/Tekc;
A~ NnoLyaabL NONEePEYHOro cevenus HUTK [em. oopmyny (3)], MM

L0—6a303a;| ANUHA 9KCTEH30METPAa, MM;
AL — n3MeHeHue ANWHbI, MM, COOTBETCTBYIOLLIEE M3MEHEHWIO CUNbl, H, Npu yaenbHOI paspbiBHOM

Harpyske oT 400 no 800 mH/Tekc .

10.2.3 PaccunTbiBalOT cpegHeapuMeTMYeckoe 3Ha4YeHne oTaAenNbHbIX UCMIbITaHWA MOAYNSA YNpYyrocTy
npyu pacTsHKEHUM U 3AHOCAT pe3ynbTar B NPOTOKON WCNbiTaHWW. B npoTtokone wucnbiTaHuin ykasbiBaloT
NPUMEHEHHbIN MEeTOA UCNbITAHUS.

Mo TpeboBaHWI0 TEXHUYECKUX YCNOBUIA HA U3AEeNUe UM NULA, 3aKa3aBLUero NPOBeAEHME UCTILITaHuS,
paccYuTLIBAIOT CTaHAAPTHOE OTKIIOHEHUE M KO3MMUUMEHT Bapuauumu OTAENbHLIX UCTLITAHUIA C NMOMOLLbIO
06bIYHBIX CTaTUCTUYECKUX METO/IOB pacyeTa.

10.3 Jecbopmauus npu MakcumarbHOM Harpyske (NPOLEHT yANUHEHUS NpU pa3pbiBe)

10.3.1 lecbopmanmio npu MakCUManbHOW Harpy3ke onpeaensaoT SKCTEH30METPOM UMK PACCYMTLIBAIOT
no npeaeny NPOYHOCTM HA PACTSHKEHME UMM MOAYNIO YNPYroCcTU npu pactsxeHun. 310 Ge3apasmepHas
BeJiMYMHa, BbIpaXXeHHada B NpoLeHTax.

10.3.2 [fedhopmaumio npu MaKCUManbHOW HArpy3ke & ONPEAENEHHYI0 9KCTEH30METPOM,

E
paccuUMTLIBAOT NO hopmyre:

= =%x100 6)

rae Lu—6asosaﬂ ANUHA 9KCTEH30MEeTpa NpU MaKCUMarnbHON Harpyske, MM;

Lo—ﬁasosaﬂ ANWHA 9KCTEH30METpa NpW HYNeBoW Harpyske, Mm.

10.3.3 [edpopMauuio npu MakCUMarnbHOM Harpyske ¢, ONPEAENEeHHYl pacyeTamu no npeaeny
MPOYHOCTM HA PACTAXKEHUE U MOAYMIO YNPYrOCTU NPU PacTSXKEHUM, PACCHUTLIBAIOT NO popmyne:

s = —1x01 @

l

rae  o.—npejen NpoYHOCTU NPU pacTsKeHuu, mra;
Ef—Mo,qynb yNpyrocTu npu pactsixxeHuum, rfa (cm. 10.2).

10.3.4 PaccuutbiBaloT cpegHeapudMeTnyeckoe 3Ha4YeHue OTAENbHbIX MCNbITaHun gedopmaumm u
3aHOCAT pesynbTaT B NPOTOKOM UCNbITAHWIA. 10 TpebGoBaHUIO TEXHUYECKMX YCNOBUIA Ha u3genue unu nuua,
3aKasaBlLUero rnpoBeAEHMEe UCNbITaHWA, PacCYMTLIBAIOT CTaHAAPTHOE OTKMOHEeHUEe W KOSPPUUUEHT
Bapuauun OTAENbHbIX UCMbITAHWUIA C MOMOLLLIO 00bIYHbIX CTATUCTUYECKUX METOAOB pacyeTa.

11 BocnpousBogMmocTtb

BOCNpPOM3BOAUMOCTb 3TMX METOLOB WCMbITAHWA HEU3BECTHA, MOCKONMbKY OTCYTCTBYIOT AaHHble
CPaBHUTENbHLIX UCTbITAHUNA. [aHHbIE MEXNaBopaTOPHLIX UCTbITAHWIA

U MHpOPMALMA O METPOFOMMYECKUX XapaKkTepucTukax MeToaoB ByayT aobaBneHbl Mpu criegyoLem
nepecMoTpe.

12 MpoTokon ncnbitaHus

B npoTokon ucnblTaHWs A0MKHO BbiTh BKMIOYMEHO CriegytoLlee:

a) CCblflka Ha HaACTOALMIA CTaHAapT,;

b) Bce nogpo®HOCTU, HEOOXOAUMBIE ANSi NONHOW UAEHTUPUKALUN UCTIBITYEMON HUTHU;

C) NIMHENHAA NAOTHOCTb HUTK;

d) NIOTHOCTb HUTK;

e)MeToq  onpefdeneHus  pacTsHKeHMs  npyu MakCMMarnbHOW — Harpyske:  pacyeTHbId UMK
AKCNEPUMEHTASbHbIN;

f) koNMYeCcTBO MCNbITAHHbIX 06PA3LOB, BKNOYAs KONMMYECTBO OTOPAKOBAHHBIX;
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[) nofnyyeHHble pesynbTaTbl nNpefena MNPOYHOCTM MpU  PacTsHXKEHWM, MOAyNns YNpyroctn npu
pacTskeHun v aedopmaunn (MPOLEHT YA/IMHEHUS) MpU MakcMManbHOW Harpyske u, eciu Tpebyetcs,
UHAMBMAYanbHble pe3ynbTaTbl AN KAXAOro UCMbITyeMoro obpasua;

h) meTop pacyeta mMogyna ynpyroctu npu pacTsKeHuu,

i) Nobble fONOMHUTENbHbIE MOAPOGHOCTH, KOTOPbIE MOT/M Obl MOB/MATL HA NOMYyYEHHbIE PE3y/bTaThl.

X— yanvHexve, mv; Y — cuna, H

PucyHok 1 — 3aBUCMMOCTb YONNHEHUA OT CU/ibl NPU UCNbITaHUU Ha pacTsXXeHune
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MpunnoxeHne A
(cnpaBo4HOE)

MNMpuMepbl COCTABOB 3MOKCUAHBLIX CMOJ1, OTBEPAEBAIOLWMX MPU HarpeBaHUK

CocTaBbl CMOT Konnuyectso
1) 3,4-3nokcuuymknorekcunkapbokennat 3,4- 100 r
3MNoKCULMKN orekcaHkapbokecunat (cMm. MpumevaHue 1)
Tpudtopug moHoaTunamuH 6opa (BF3MEA) 3r
2-MponaHoH (aueToH) unn aTaHon 4r
2)  Aurnuungun acup 6udgeHon A (DGEBA) (cm. 100 r
npumedaHue 2) ¢ BA3kocTbio 11 000 mMl-c go
14 000 mMM-c npu 25 °C 1 3NOKCUAHbI 3KBUBANEHT OT
184 r/aksuB. po 194 r/akBuB.
MeTtunHagukavrugpug (MNA) (cm. npumedaHue 3) 90 r
BeH3nngumeTnnamuH Orlpo2r
2-MponaHoH (aLeToH) 5r1
3) 3nokcupgHasa cmona, Takas Xe, Kak B npumepe 2 100 r
MeTunteTparnapodTanneBblii aHrnapua 90 r
BeH3unngumetnnamuH Or3 po4r
4) 3JnokcugHaa cmona, Takas Xe, Kak B npumepe 2 100 r
OvmeTtungnamnHoumknorekcua metaH 30r
PactBoputens MpounsBosibHO
5) DnokcuaHasa cmona, Takas xe, kak B NMpumepe 2 100 r
Buc(4-amnHoernnn) cynboH 20r
TpudTopma MoHoaTUNaMnH 6opa (BF3MEA) 15 r
PactBoputens MpounsBosibHO
6) AnokcmgHas cmona, Takasa xe, kak B [pumepe 2 100 r
TpudTopng MoHosTMNaMuH 6opa (BF3MEA) 3r
2-byTaHOH (aueToH) 20r

MpumevaHne 1- CTpyKTypa BbIFIAAUT Cieayowum o6pasom:

MpumeuaHune 2 - CTPYKTypa BbIF§ANT CReayoWumMm 06pas3om:
CH CH,

YcnoBus TBepAeHus

125 °C B TeyeHne 1lyaca
nnn
130 °C B TeyeHne 30 MuH

KomHaTHas Temnepatypa B
TeyeHne 10 y,

3atem 90 °C B TeyeHune 2 u,

a notom 150 °C B TeyeHue

4y

WX KOMHaTHas Temneparypa
B TeyeHue 10 v,

3atem 100 °C B TeveHune 2y,
a notom 150 °C B TeueHue

4y

80 °C B TeveHue 2 4, 3aTeM
200 °C B TeyeHne 14 nnun
80 °C B TeveHue 2 4, 3atem
150 °C B TeyeHue 4 4

70 °C B TeyeHue 3 4
nm
80 °C B TeyeHue 2 4

80 °C B TeyeHune 1y, 3aTem
200 °C BTe4yeHne 2 4

200 °C B TeyeHune 40 mMuH

CHZCHCH"0-Q-C-Q/0-CH . CHCHAOAN-C-Q-0-CHAHFH,
|

CH, OH cu,

MpumeyaHne 3 - MeTun-5-Hop6opHEH-2,3-AUKAPBOKCUINK aHIMAPUA.



MpunoxeHvne B
(cnpaBoyHoe)

Mpumepbl Npucnoco6aeHnit Ans NPONUTKK

\

\\
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Mpunoxexne C
(cnpaBo4HOE)

Mpumepbl netenb u anlcnoco6r|eva Ana nX n3arotoBsieHUA

BO3MOXHbI pas3/inyHble NeT/M 1 cnocobbl NoABewwmBaHus. MprMepbl BO3MOXHbIX MaTeEPUasIoB:
-KapTOoH;

-MeTannyeckne NNacTuHbl;

-TEKCTU/IbHbIE CTEK/I0BOJIOKHA, NMPONUTAHHbIE CMOJION;

-NUTble TEPMOPEaKTUBHbIE CMOJbI;

-TepMonaacTMacchl.

MoryT 6bITb UCMOML30BaHbI W Apyre MaTepuasbl.

OueHb BaXHO MPaBWJIbHO BbIGPATh METO/, NOAXOASLLMIA ANS NPSIMbIX UCTILITYEMbIX 06pa3LoB.

. f

L

50 iia 50

a BapuaHT 1 (150 £ 5) mm; BapuaHT 2: (200 + 5) mm.
b BapuaHT 1. (250 * 5) mm; BapuaHT 2: (300 £ 5) mm.

MpumMmeyaHue — Heobxoauma hopma Ansi UFOTOB/IEHUSA NeTesb

PucyHok C.1 — Tepmon/siacTMaccoBble MeTn

a BapuaHT 1 (150 % 5) mm; BapuaHT 2: (200 + 5) mm.
b BapunaHT 1. (300 % 5) mm; BapuaHT 2: (350 £ 5) mm.

MpumMmeyaHue — Heobxoamma hopmMa Assi NPUroTOBIEHUS NeTesb.

PrcyHok C.2 — TeTnn 13 TepMopeakTVBHOW CMOJbI

a BapuaHT 1 (150 £ 5) mm; BapuaHT 2. (200 + 5) mm.
b BapunaHT 1 (250 * 5) mm; BapuaHT 2: (300 £ 5) mMMm.

MpumeuvaHne — CneymnanbHbIX NPUCNOCOGEHNIA He TPebyeTcs.

PucyHok C.3 — KapToHHble netnu

10



FOCT P NCO 10618—2012

&l

55

Ir>

BapuaHT 1. (150 * 5) mm; BapuaHT 2: (200 + 5) mwm.
MpumevyaHne — CneuymasbHbIX NPUCNOCOBIEHNI He TpebyeTcs.

PucyHok C.4 — lMeTin 13 MeTas1/IM4ecKoro NucT
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MpunoxeHune D
(cnpaBouHoe)

MpuMepbl 3KCTEH30METPOB

O6pasel ANns wchbITaHWiA NpeacTaBnsieT CO6GOM TOHKUA CTEpPXeHb, NPONUTaHHbIA cmonoii CFRP, wumetowmii
AvameTp B npegenax ot = 0,3 MM (ana 1000-BONOKOHHOW HUTK) A0 1 MM (419 12 000-BONOKOHHOW HWUTK).

SKCTEH30MEeTPbl, 06bIUHO WCMOMb3yeMble A KPYIMbIX WU NPSIMOYrofibHbIX 06pa3uoB ANs UCMbITAHWUA, TPYAHO
MPUKPENUTL K NPOMUTAHHLIM CMOJIO/ HUTAM MO C/eAYOLWMM NpuUMHaMm:

a) 9KCTEH30METP C/ULLKOM TSXKEN A8 KpenjeHus K o6paslly Takoro MasieHbKOro AMameTpa;

b) HOXEBYIO OMOPY 3KCTEH30METpa W MPYXMHY WM PE3VHOBYID NIeHTYy TPYAHO M/IOTHO 3aduKcMpoBaTh Ha
o6pasLe Takoro MasIEHbKOroO AvameTpa.

PekomeHAyTCA cneayloLime TUMbl 9KCTEH30METPOB:

a) aBTOMaTMYecKuii cepBOperyMpyeMblii  3KCTEH3OMETP, BCTPOEHHbIi B MallMHy A8 WUCMbITaHWii  Ha
pacTsKeHue;

b) 3KCTEH30METpP, YCTaAHOB/EHHbIA C MOMOLLbI0 KPOHLITEMHA HA pame MalluvHbl AN UCNbITaHW Ha pacTshKeHue,
Kak rnokasaHo Ha pucyHke D. 1,

C) 3KCTEeH30MeT), noKasaHHbIA Ha PUCyHKe D.2, BCTpOEHHbII\/JI B TOPM3OHTasIbHYI0 MalluuHy AOnq UCMbITAHUA Ha

pacTsxeHne (OAHO KpenjeHue CTauMoHapHO, a APYroe MOABUXHO U COEAMHEHO C OAHKWM KOHLOM OMTUYeckoro npuéopa
M3MEPEHNSI NEPEMELLIEHNS, NOBOPAUMBAIOLLETO PaMKy).

1- pama MallvHbl AN UCTILITAHWIA HA PacTsKEHWE;2 - IKCTEH30METP;3 -yCTaHOBOUHbIA KPOHLUTENH;
4 - MpyXuHa WM pe3vHoBas NIeHTa; 5 - o6pasel A4/ UCTbITaHWiA

PucyHok D.1 — DKCTEH30METP, YCTAHOB/IEHHbIV HA pame MalluvHbl 47151 UCMIbITAHUIA Ha pacTshKeHne

12
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1- HoXeBasi onopa 3KCTeH30MeTpa;2- ONTUYECKU/ NpMBop N3MEPEHUA NepeMeLLeHns;
3 - ocb noBopoTa; 4 - obpasew 4NA UCMbITAHWUIA

PrcyHok D.2 — OKCTEH30METP, COEAMHEHHbI C ONTUYECKMM NPUGOPOM U3MEPEHUS MepeMelleHunst

13
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Mpunoxenue AA
(cnpaBo4Hoe)

CBegeHusi 0 COOTBETCTBUU CCbINMOYHbIX MeXAYHAPOAHbIX CTAHAAPTOB HALMOHANbHbLIM CTaHOAPTaM
Poccuickon ®epgepauum (M 4eUCTBYHOLWMUM B 3TOM KaYeCTBe MeXrocyaapCTBeHHbIM CTaHAapTam)

Tabnuuya OA.1

O6o3Ha4YeHne ceblIoYHOro CteneHb OBosHaueHue i HanmeHoBaHwe
MeXayHAPOAHOro cTaHaapTa COOTBETCTBUS COOTBETCTBYIOLLEro HaLMoHanbHoro craHaapTa
NCO 291:1973 IDT *
NCO 527-1:1973 IDT *
NCO 1675:1998 IDT *
NCO 1889:2002 IDT *
NCO 10119: 2002 IDT *
NCO 10548:2002 IDT *
MpumevaHne — B HacToAwel Tabnuue Mucnonb3oBaHbl CreayloliMe YcroBHble 0603Ha4YeHUs cTeneHu

COOTBETCTBUA CTAHAApTOB:
-IDT-MAEHTUYHBIE CTaHAapTHI.
* COOTBETCTBYIOLWUIA HaLUUOHaNbHLIA CTaHgapT OTCYyTCTBYEeT

YK 677.04.001.4:006.354 OKC 59.080.01

Kntouesble cnosa: nnowaab nonepevyHoro ce4eHnA HUTU U3 yrnepoaHoro BoJsioOkHa

MoanucaHo B nevatb 25.05.2015. dopmar 60x841/8.
Yen. ney. n. 1,86. Tupax 30 9k3. 3ak. 1164,

[NoaAroToBNEHO HA OCHOBE 3MEKTPOHHOW BEPCUU, NPea0CTaBNEHHOW pa3paboTumkom cTaHaapTa

®ryrn « CTAHOAPTUH®OPM»

123995 Mocksa, 'paHaTHbIN nep., 4.
www.gostinfo.ru info@gostinfo.ru
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