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HAUMWOHANBbHBIN CTAHOAPT POCCUMCKOW SGEJLEPALUNMN

BONOKHA YIFNMEPOOHbIE
O6ume TexHUYecKne TpeboBaHNA U MeToAbl UCMNbITAHWA

Carbon fibers. General technical requirements and test methods

[Jata BBefeHus — 2017—09—01

1 O6nactb NpUMeEHeHUA

HacToAWMIA cTaHAAPT pacnpocTpaHAeTCa Ha BOJIOKHA Yr/1epOJHble, N3rOTOB/IEHHbIE U3 NOSINAKPUIOHN-
TPUSBbHBIX. Le/IH0MI03HbIX, NEKOBbIX NMPEKYPCOPOB U NpefHa3HayYeHHble 47151 U3rOTOB/IEHNS YrepoaHbIX TKa-
Hell. a TaKkke AN NPUMEHEHUS B KAYeCTBe HanosiHuTeneli Npy N3roToB/IEHNM KOMMO3ULMOHHbBIX MaTepuasioB
(yrnennacTukoB, YrnepoA-yrnepofHbiX MaTepuasioB, KepaMUYecKMX KOMMO3ULMOHHbIX MaTepuasios, MeTasl-
NINYECKUX KOMMO3ULMOHHbIX MaTepuasnos).

2 HopmMaTunBHbIe CCbI/IKK

B HacTosilwem cTaHAapTe MCMNoib30BaHbl HOPMAaTUBHbIE CCbIJIKM Ha crnefytowme cTaHgapTbl:

FOCT 12.1.003 Cuctema ctaHgapToB 6e3onacHocTu Tpyaa. LWym. O6uwmne TpeboBaHua 6e3onacHoOCTU

FOCT 12.0.004 Cuctema cTaHAapToOB 6e3onacHocTn Tpyaa. OpraHusaumnsa obyyeHns 6e3onacHoOCTu Tpy-
pa. O6uwme NonoxeHms

FOCT 12.1.005 Cuctema cTtaHgapToB 6e3onacHocTu Tpyaa. O6uwme caHuTapHo-rurmeHndeckne Tpebo-
BaHUA K BO34yxy paboueit 30Hbl

FOCT 12.1.007 Cuctema cTaHgapToB 6e3onacHOCTM TpyAa. BpegHble BelwecTBa. Knaccudmkauyms n
o6 e TpeboBaHUA Ge3onacHOCTH

FOCT 12.1.012 CucTtema cTaHAapToB 6e30nacHOCTM Tpyaa. BubpauymoHHas 6e3onacHocTb. O6uwme Tpe-
60BaHUA

FOCT 12.1.030 CucTtema cTaHAapTOB 6€30NacHOCTU TpyAa. dNekTpobe3onacHoCTb. 3awmnTHOe 3a3eM-
NeHve. 3aHyneHne

FOCT 12.2.003 CucTtema ctaHgapToB 6e3onacHocty Tpyga. O6opyaoBaHue nponsBoacTBeHHoe. O6-
e TpeboBaHUA 6e30MacHOCTU

FOCT 12.2.029 Cuctema cTaHAapTOB 6e3onacHocTn Tpyaa. MNMpncnocobneHns ctaHouHble. TpeboBaHus
6e3onacHocTn

FOCT 12.2.062 Cuctema cTaHAapToB 6e3onacHocTn Tpyga. ObopyaoBaHme NponsBoacTBeEHHOe. Orpax-
[eHVsa 3aWmnTHble

FOCT 12.4.011 CucTtema ctaHAapToB 6e3onacHocTy Tpypa. CpeacTBa 3almnTbl paboTarowmx. Obwme
TpeboBaHus U Knaccudmrkaumns

FOCT 12.4.021 Cuctema cTaHgapToB 6e3onacHocTu Tpyaa. CucTeMbl BEHTUNSAUMOHHbIE. O6bume Tpe-
60BaHUA

FOCT 17.2.3.01 OxpaHa npupogbl. ATmocchepa. MNMpaBusa KOHTPOIA KadecTBa BO3Ayxa HaceseHHbIX
MYHKTOB

FOCT 166 (MCO 3599—76) LUTaHreHUnpKynun. TexHnyeckne ycnosus

FOCT 2405 MaHOMeTpbI, BakyyMMeTpbl, MaHOBakKyyMMETpPbI, HANOPOMepbl. TATOMepPbl U TAroHanopome-
pbl. O6LWNe TeXHNYECKNe yCrioBus

FOCT 6507 MukpomeTpbl. TEXHUYECKMEe YCNoBUSA

FOCT 6611.1 (MCO 2060— 72) HUTK TekcTUNbHbIE. MeTog onpeaenieHNs NNHENHOM NAIOTHOCTY

FOCT 6943.2 (ISO 1888:2006) MaTepuasibl TEKCTU/IbHbIE CTEKNAHHbIE. MeTo 4 onpeaeneHus gnamertpa
3/1eMEHTapHbIX HUTENR 1 BOIOKHA

M3paHue ouymansHoe
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FOCT 10354 lNneHka NonnaTuieHosas. TeXHNYECKME yC/10BUs

FOCT 10587 CMOJIbl 3NOKCUAHO-ANAHOBbIE HEOTBEPXKAEHHbIE. TEXHUYECKNE YCNOBUA

FOCT 10733 Yacbl Hapy4Hble N KapMaHHble MexaHun4veckme. O6Lme TeXHUYeckme ycroBus

FOCT 14192 MapkupoBkKa rpysos

FOCT 15139 MNnactmaccbl. MeToabl onpeaeneHnst NAOTHOCTU (06 bEMHON Maccbl)

FOCT 21650 CpeacTtBa CKpensieHUs TapHO-WTYYHbIX FPy30B B TPAaHCMOPTHbIX naketax. O6uwue Tpe-
6oBaHuA

FOCT 21929’ >TpaHcnopTupoBaHue rpy3oB naketamu. O6wme TpeboBaHns

FOCT 31733 (EN 693:2001) Mpecchbl rngpaBnuyeckne. TpeboBaHna 6e3onacHoOCTU

FOCT P 8.585 locypapcTBeHHast cuctema obecneyeHus efuHCTBa M3MepeHui. Tepmonapbl. Homu-
Ha/lbHble CTaTnyeckne XxapakTepucTUKN Npeobpa3oBaHns

FOCT P 52901 KapToH rodhpupoBaHHbIi 418 YyNakoBKU NPOAYKUUA. TEXHUYECKNE YCNOBUS

FOCT P 53228 Becbl HeaBTOMaTU4eCKOro aenctems. Yactb 1. MeTposiornyeckme n TexHmyeckmne Tpebo-
BaHusA. McnbiTaHns

FOCT P 58577 lNpaBuna ycCTaHOB/IEHNST HOPMAaTUBOB A0MNYCTUMbIX BbIGPOCOB 3arpsA3HAOWMX BeLecTB
NPOEKTMPYEMbIMU U AENCTBYIOLMMN XO3ANCTBYOWUMN CyObekTaMm 1 MeToAbI OnpeaeneHns 3TUX HoOpMaTUBOB

MpumeuyaHne — TMlpu NONb30BAHUM HACTOSALLMM CTAHAAPTOM Lie/1Iecoo6pa3Ho NPOBEPUTL AEACTBUE CCbINOY-
HbIX CTAHAAPTOB B MH(DOPMALMIOHHOI CUCTEME OBLLErO NO/b30BaHUA — Ha O(ULMAIbHOM caiiTe deaepasibHOMo areHT-
CTBa N0 TEXHNYECKOMY PEry/IMpoBaHuio 1 METPOSIOTMK B CETU VIHTEPHET WM NO eXerogHoMy MH(OPMALIMOHHOMY yKa3a-
Tento «HauyoHabHble CTaHAaPTbI», KOTOPbIA ONy6/IMKOBAH MO COCTOSIHMIO Ha 1 iIHBaps TEKyLLEero roga, M no Bbinyckam
€XeMecsYHOro MHPOPMALIMOHHOIO ykasaTens «HauMoHabHble CTaHAapTbl» 3a TeKYLWU rod. EC/M 3amMeHeH CCbIIOYHbII
CTaHAapT, Ha KOTOPbLIN AaHa HeAaTMpPOBaHHAs CCbIMKA, TO PEKOMEH/YETCs MCMO/b30BaTh AECTBYIOLYI0 BEPCUI0 3TOM0
CTaHfapTa C yY4eToM BCEX BHECEHHbIX B AAaHHY BEpPCUI0 U3MeHeHWi. EC/M 3aMeHEeH CCbIMOYHbIA CTaHAApT, Ha KOTo-
pbili JlaHa aaTMpoBaHHas CCbinka, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOT0 CTaHAapTa C yKasaHHbIM BblLLE roaom
yTBEPXKAEHUS (MPUHATKS). ECNM nocne yTBEPKAEHUS HACTOSILLEero cTaHaapTa B CCbI/IOYHbIN CTaHAapT, Ha KOTOpbIi fAaHa
[laTMpPOBaHHas CChbifika, BHECEHO U3MEHEHMe, 3aTpar1BaloLLee NofoKeH1e, Ha KOTOPOE AaHa CCblIKa, TO 9TO NOSIOXKEHUE
peKoMeHayeTCsi NPUMEHATL 6e3 yueTa JaHHOrO U3MeHeHWs. EC/M CCbIoYHbIN CTaHAapT OTMEHeH 6e3 3aMeHbl, TO Moso-
XEHUe. B KOTOPOM [jaHa CChifIKa Ha HEro, PEKOMEHAYETCS NPUMEHSTL B YacTui, HE 3aTparnBaroLLell aTy CCbIKy.

3 TepMuHbl 1 onpeaeneHuns

B HacTosLlWeM cTaHAapTe NPpUMeEHeHbI cneayloLwmne TeEpMUHbI C COOTBETCTBYHIOWMMY onpeaeneHnamn:

3.1 yrnopogHoe BoJsIoKHO (carbon fiber): VickyccTBeHHbI MaTepuan, nosyvyaemblii TEPMUYECKON 06-
paboTKON MCXOAHbLIX XMMWUYECKUX UM NPUPOAHbLIX BOMOKOH (MPEKYPCOPOB) U XapaKTepusyowmiicsa BbICOKAM
cogepxaHuem (8o 99,9 % no macce) yrnepoga.

3.2 HUTb (yam/tow): TMbKoe 1 NPOTSAXEHHOE Tesl0 C MasIbIMU NOMNepPeYHbIMU pa3mepamMun, HeorpaHnyeH-
HOW A/IMHbI, COCTOSILLEE M3 3/IeMEHTapHbIX BOJSIOKOH, MCXOAHbI MaTepuan ANs N3roToBeHNS TeKCTU/bHbIX
n3aenvia.

3.3 xryTuk (chemical sab-tow): COBOKYNHOCTb 60/1bLLIOI0 YNCA 3/IEMEHTAPHbIX XUMUYECKUX HUTEN, CO-
eNHeHHbIX 6e3 KPYTKWU, NpefHa3Ha4yeHHbIX 415 HenocpeACTBEHHOrO NoslyYeHns n3genuii.

3.4 yrnepogHasa HUTb (carbon tow/yam): M'mbkoe n NPOTAXEHHOe Teno C MasibIMU MOMepeYHbIMU pasme-
paMn. HeorpaHU4YeHHOM ANMHbI, COCTOSILLEE U3 3/IEMEHTAPHbIX YINIePOAHbIX BO/TOKOH, MaTepuas A1 U3rotos-
NeHNs YyrnepoaHbIX TKaHel uan ana npMMeHeHs B Ka4ecTBe apMUpPYIOLLLEro HanoIHNTeNs KOMNO3ULIMOHHOIO
MaTepuana.

3.5 TKaHb (fabric): TekcTunbHOE u3agenve, U3MepsieMoe COOTBETCTBYIOWENA MepPON (ANVHA, LIMPUHA,
nsowaab), U3roTOB/IEHHOE Ha TKaLKOM CTaHke rnepensieTeHneM B3auMHO NeprneHANKYNAPHbIX CUCTEM HUTEN.

3.6 yrnepogHas TkaHb (carbon fabric): TkaHb, 06pa3oBaHHasi U3 CUCTEM HUTE Ha OCHOBE YI/1IePOAHbIX
HUTEN.

3.7 KOHCTPYKLUMOHHas TKaHb (construction fabric): TkaHb, NnpeAHa3Ha4YeHHasn /19 NPoU3BoACTBa MaTe-
pranioB. 13 KOTOPbIX U3roTOBASIOTCA AeTann KOHCTPYKUUMA (MallivH 1 COOPYXXEeHWiH), BOCNPUHUMAIOLWNX CUNO0-
BYIO Harpysky.

3.8 yrnennacTtuk (carbon fiber reinforced plastic): NMonumepHbIi KOMNO3ULMOHHBIA MaTepuan us nepe-
NMeTeHHbIX HUTel YrnepoAHOro BOJIOKHA, PacrosIOXeHHbIX B NOSIMMEPHOW matpuue (Hanpumep, Ha OCHOBe
3MNOKCUAHBIX CMOJT).

b OTmeHeH.
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3.9 KOMMNO3MUMOHHbLIN MaTepuan (composite material): /ickycCTBEHHO CO34aHHbIi HEOAHOPOAHbIN
CN/IOWHOM MaTepuan, COCTOSWMA 13 ABYX WM 6oniee KOMMOHEHTOB C YeTKOW rpaHuvuei pasgena mexay
HUMW, OAHUM U3 KOMMOHEHTOB KOTOPOro 06bIYHO SABNASIETCA HaNoNHWTENb, APYTMM — MaTpuLa Ha OCHOBE Mo-
NMMepOoB. MeTa/l/I0B, yrfiepoa i Apyrux mareprmanos.

3.10 NnoNIMMEepPHbIN KOMNO3ULWOHHLIN MaTepuan (polymer composite material): /ickycCTBEHHO cO34aH-
HbIli HEOAHOPOAHbBIV CN/OLWHOV MaTepuasl, COCTOSALLMIA N3 ABYX UM 60/1ee KOMMOHEHTOB C YeTKO rpaHuLIein pas-
nena mexagy HAMW, O4HMM 13 KOMMOHEHTOB KOTOPOro SAB/ISIETCA HaMO/THUTENb, APYTMM — MOSIMMEpPHas Matpuvua.

3.11 cBa3ywuwee nonmmepHoe (polymer binder): MonumepHasn (oniMromepHas) cMctema, Bkovarowas
OCHOBHO NosiMmep (0sIMroMep) UM cMecb NOMMEPOB (O/IMTOMEPOB), Pa3/iMyHble 06GABKU U/MAN XUMUYECKN
aKTMBHbIe KOMMOHEHTbI, 06pa3ytoLlas NoMMEPHYIO MaTpuLly B npouecce hOpMOBaHUS.

3.12 cBsA3yloULee NoIMMepPHOe HaHoOMoanduymnpoBaHHoo (nanomodifted polymer binder): Monuwvep-
HOe cBs3ylollee, BKOYaloLee B cebsi HAHOOOBEKTbI U/MNN KOMMOHEHTbI, MO3BO/ISAOLWME NONYUYNTb HAHOOGb-
eKTbl B rpougecce Npov3BoACTBa KOMMO3ULMOHHOIO Matepuana, u obnagatwoliee kak MUHUMYM OAHMM CBOMA-
CTBOM. KOTOpOe onpeensieTcs HalM4memMm HaHOOGHLEKTOB.

3.13 nonumepHaa matpuua (polymer matrix): HenpepbiBHass cpefa NOAVMEPHOrO0 KOMMO3ULMIOHHOIO
MaTepuasna, B KOTOPOV pacnpefesieHbl HanosiHUTenn, obecneynBarollas CBA3b W nepepacnpegeneHve Ha-
rpy3ku no o6bemy marepuana.

MpumedaHue — T[lonUMepHas MaTpULA COXpaHseT popMy U3aenust 1 o6pasyeTcsl B NPOLECCE OTBEPXKAEHMS
U OTBEpAEBaHMS.

3.14 npekypcop (precursor): CuHTeTUYEeCcKOe (Hanpumep, U3 NOMaKpUIOHUTPUIA) U UCKYCCTBEHHOE
(Hanpumep, U3 rMapPaTLenIoN03bl. HE(OTAHOIO Neka) BOSIOKHO, ABMSIOLWEECS UCXOAHbIM, HEO6XOANMBIM KOM-
NOHEHTOM MpU NOJIyYeHUW YI1epOAHOro BOTOKHA.

3.15 anemeHTapHas HUTb UM MOHOBOJIOKHO (monofilament): OgnHOYHasA HUTL, He AeNnsalascs B Npo-
[ONbHOM HanpaBfeHun 6e3 paspyLleHus. ABNsieTCA COCTaBHOW YacTbio HUTEN.

3.16 mukponnacTtuk (carbon fiber yam which has been resin-impregnated and then cured, impregnated
tow/strand): YrnepogHaa HUTb, NPONUTaHHAs NOSIMMEPHbLIM CBA3YIOLWNM 1 3aTEM OTBEPXAEHHaA Npu BO3aei-
CTBMM PacTArMBatoOLLEro HanpsHKeHNS.

4 O6wme NoNoXeHns

4.1 YrnepofgHble BOJIOKHa ABASOTCA apMUPYOLWMM KOMMNOHEHTOM KOMMO3ULMOHHbIX MaTtepunasos. A0
NPUMEHEHNA B Ka4eCTBEe apMUpPYHOLLLEro KOMMNOHEHTA Yr/1iepofHble BOSIOKHA UCMNONb3YIOT B BUAE HUTEN, NEHT,
LUHYPOB, TKaHel, HeTKaHbIX MaTtepuanos, bymarn. MyTem nneTeHns u3 yrnepogHbiX HUTel MOryT 6bITb U3ro-
TOB/IEHbI 06EMHO NJIETEHHbLIE MHOTOC/I0MHbIE 3aroTOBKM, KOTOPbIE TakKXe NPUMEHSIOT B KAYeCTBE apMUpPYHO-
LLlero KOMMoHeHTa Mo/IMMEPHOro KOMMO3ULIMOHHOro MaTepuana.

4.2 YrnepofHble BOJIOKHa BblpabaTbiBalOT B COOTBETCTBUM C TPebBOBaHMAMM HaCTOSALLEro ctaHgapTa u
TEXHUYECKUMN YC/IOBUSIMU Ha KOHKPETHbIA BUA, YI1€POAHOI0 BOJIOKHA.

4.3 YrnepogHble BOJIOKHa M3rOTOBAAKOT B BUAE HUTEN, COCTOAWMX M3 MHOXECTBa MOHOBOJIOKOH (OT
1000 o 400 000 K), nnm neHT, COCTOAWMX U3 HUTEN.

4.4 Tunbl YrnepoaHbIX BOSIOKOH:

- HU3KOMOZAY/IbHOE Yr/epoAHoe BOJIOKHO — YrepofHOe BOJIOKHO, MMelolee MOAy/b YyNpyroctn npu
pacTskeHn meHee 250 Ma;

- cpefHemMo/ly/IbHOe YrnepoaHoe BOJIOKHO — YI/1epofiHOe BOJIOKHO, MMelolee MoAy/ib YNpyroctu npu
pacTsxeHuu B gmnanasoHe ot 250 go 300 Ma:

- BbICOKOMOZY/IbHOE YrN1epoHOe BOJSIOKHO — Yr/1epofAHOe BOJIOKHO, MMetoLee MoAy/ b YNpyroctu npu
pacTsxeHun 6onee 300 Ma.

5 TexHunueckne TpeboBaHus

5.1 OCHOBHble XapaKTepuCTUKu

5.1.1 KonnyectBo MOHOBOJIOKOH — OT 1000 o 400 000. K.

5.1.2 JlnHeriHaa nnoTHocTb — oT 60 go 30 000 Tekc.

5.1.3 NMpoyHOCTb BONOKHa — OT 2000 go 7200 Mla.

5.1.4 Mogynb BonokHa — ot 180 go 800 IMa.

5.1.5 OTHOCUTEesIbHOE yA/IMHeHne BonokHa — oT 0.5 % fo 2.5 %.
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5.1.6 CogepxaHue annpeta — 0 5 %.
5.1.7 AnameTp BOJ/IOKHA — 0T 4.5 00 10 M M.
5.1.8 MnoTHOCTb BoNOKHa — OT 1.7 go 2,2 r/cm3.

5.2 Tpe6oBaHuA K Cbipblo, MaTepuanam, NoKynHbIM U34ennam

5.2.1 YrnepogHble HATU HamaTbIBalOT Ha MM/1b3bl C BHYTPEHHUM AnameTpoMm (60 + 1) mm un (76 = 1) mm.

5.2.2 YrnepogHas HUTb Ha Kaxaoi 606uHe fo/MKHA 6bITb HEMpPepbIBHA.

5.2.3 Macca HUTK Ha 606MHe fo/mKHa 6bITb 1. 2 nan 4 k. JonyckalTcsa no Tpeb6oBaHUO NoTpebuTens
606UHbI A4pYroi mMacchbl.

5.2.4 Ha yrnepogHbIX HUTAX He [OMyCKatTCA: 06pbIBbl, NOTEPTOCTU, NepesioMbl, 3aTSXKKA U MOCTOPOH-
HUe BK/IHOYEHUS, CNOM3aHNe HUTU C 6BOBUHBI, 3asiMnaHue BOJIOKHA, NPensaTCTBYOLEe pa3MOTKe.

5.3 KomnnekTHoCTb

5.3.1 YrnepogHble HUTU JO/TKHbI CONPOBOXAATbCA NAacnopToM, B KOTOPOM yKa3aHbl criefytolme xapak-
TEPUCTUKK:

- KOJINYeCTBO MOHOBOJIOKOH, K;

- TMHeliHas NJIOTHOCTb HUTW, TEKC;

- MPOYHOCTbL BOJIOKHA. Mla;

- MOy b YNpyrocTu BonokHa. Ma;

- OTHOCUTENIbHOE YAJ/IMHEHWE BONOKHA. %);

* maccoBas fonsa annpeta. %;

- TMN annpeTta nan COBMeCTUMOCTb C TO UAN MHOW NONUMEPHON MaTpuLEen;

- AnameTp MOHOBOJIOKHA, MKM;

- 06beMHas NI0THOCTb BOJIOKHA, F/cm3.

5.4 MapkupoBka

5.4.1 K kaxgoi 6061He 1 KOPo6Ke A0/HKEH BbITb NPUKPENIEH AP/IbIK C YKa3aHNeM:

- HaMMeHOoBaHUA NPeAnpUATUA-U3TOTOBUTESIS U ero TOBapHOro 3Haka,

- MapKu yrnepogHoui HUTu;

- HoMepa 606UHbI;

- HOMepa napTuu;

- Macchbl HeTTO;

- faTbl U3roTOBMEHNS;

- 0603HaYeHNA HOPMAaTUBHbIX JOKYMEHTOB UM TEXHUYECKONM AOKYMEHTaLMn Ha Yr1epoaHy HUTb.

5.4.2 TpaHcnopTHasa mMapkmpoBka no NOCT 14192 c HaHeceHMeM MaHUNYAUMOHHbIX 3HaKoB; «OCTO-
POXHO. Xpynkoe!», «bepeyb OT BRarn».

5.5 YnakoBka

5.5.1 BO6UHbIYrNepoaHON HUTU AO/MKHbI ObITb YNakoBaHbl B NOIN3TUNEHOBYIO NieHKY o TOCT 10354 nnmn
Nno HOpPMaTUBHbIM AOKYMEHTaM WM TEXHUYECKOUM AOKyMeHTauuu Ha usgenve.

5.5.2 BO6GVHbI YrNepoaHON HATK A0/MKHbI ObIThb OMNO/THUTENBLHO YNakoBaHbl B KOPOGKY 13 rochprpoBaHHOIO
kapToHa no FOCT P 52901 v No HOPMaTUBHBLIM AOKYMEHTaM WU TEXHUYECKOM AOKYMeHTauMn Ha nsgenve.

5.5.3 BO6GUHbI Yr1epoAHON HUTU A0/MKHbI TPAHCMOPTMPOBATLCSA TPAHCMOPTOM BCEX BUAOB B KPbIThbIX TPaHC-
NOPTHbIX CPeACTBaxX B COOTBETCTBMM C NpaBuiamMmn nepeBoO30K rpy30B, AeNCTBYOLWMMMN Ha TPAHCNOPTe KaXaoro
Buaa. TpaHcrnopTMpoBaHue rpy3oB rnaketamm — no FOCT 21929, cpeactBa ckpensieHna — no NOCT 21650.

5.5.4 Mpwn xpaHeHUN 606UHbI YTNEePOAHON HUTK AO/MKHBI HAXOAUTBHCS B BEPTUKA/TbHOM MOJI0XKEHUN.

5.5.5 BO6OVHbI YrnepoaHOl HATU XpaHAT B yNnakoBaHHOM BUAe Ha CTessiaxax WUan nogaoHax B KpbITbIX
CKNaAcKnx NoOMeLLeHNAX C OTHOCUTE/IbHON BNAaXHOCTbIO BO3ayxa He 6onee 80 %.

6 TpeboBaHMa 6e3onacHOCTU

6.1 Mo cTeneHn BO3AeNCTBMS Ha OpraHM3M YesloBeka yrnepoAHble BOSIOKHA OTHOCATCS K Mas100MacHbIM
BelecTBaMm (4-i knacc onacHocTn — no FOCT 12.1.007).

6.2 Mpon3BOACTBO Yr/NepoAHbIX BOMIOKOH AO/HKHO ObITb OpraHM3oBaHO B COOTBETCTBMM C TpeboBaHus-
mu (1) n FOCT 12.2.003.

4
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6.3 Mpun paboTe C yrnepoaHbIM/ BOSIOKHaMN HEOBXOANMO MPUMEHATL CpeACcTBa MHAMBUAYa/IbHOW 3aLn-
Tbl B cooTBeTCTBUM ¢ TOCT 12.4.011. PekoMeHAyeMble cpeAcTBa MHANBUAYaANbHOW 3alMThbl: O4YKN 3aluTHbIE,
cneyogexpa, obyBb, pykaBuLibl, Pe3MHOBbIE NepYaTKu.

6.4 Mpwn oT6ope Npo6 Heo6XOAMMO CcobNAaTh NpaBuia 3awWnTbl OT CTaTUHECKOro 31eKTpuyecTBa.

6.5 Bce paboTbl O/MKHBbI NPOBOAUTLCA BAa/IM OT OFTHA U UCTOYHUKOB MCKPOO6Gpa3oBaHus.

6.6 PekomeHayeTCsa MCNONb30BaTb Mpu nepepaboTKe yrnepofHOro BOSIOKHA W U3roTOBMEHUM yrienna-
ctuka NOCT 31733 B yacTu npasus nNo 6e3onacHoCcTn Tpyga npu pa6oTe C MosIMMEPHbIMU KOMMO3UTHbIMU
MaTtepuanamu.

6.7 YyacTkn no nepepaboTke yrnepofHOro BOJSIOKHA, U3rOTOBMIEHUW YI/iensiacTnka AO/MKHbI ObiTb 060-
pyAoBaHbl MPUTOYHO-BbLITSHKHOM BEHTUMALMEA, OTOM/IEHMEM U KOHAULMOHMPOBaHEM BO34yxXa COr/1acHo [2] n
FOCT 12.4.021.

6.8 YpoBeHb LWyMa 1 Bubpauuv npy pabote 060pyaoBaHUA He A0/DKHbI NPeBbIWaTb 3Ha4YeHui, yCTaHOB-
neHHbIX B TOCT 12.1.003 n FOCT 12.1.012.

6.9 Paboune mecTa AO/DKHbI UMETb YPOBHU OCBELLEHHOCTY, yCTaHOBMEHHbIe [3].

6.10 Ha o6opyaoBaHMM [O/MKHbI ObITb YCTAHOB/EHbI 3alMTHbIE OFPaXAEHNsA, KOTOPble OTBeYatoT Tpebo-
BaHnaAM FOCT 12.2.062. cTaHO4YHble NpucnocobneHns — TpebosaHmam TOCT 12.2.029.

6.11 Wcnonb3yemoe 3neKkTpoobopyaoBaHMe [O/HKHO COOTBETCTBOBaTb TpebGoBaHMsM [4]. a akcnsya-
Taums — B cooTBeTcTBUM C [5] 1 [6]. Bce nyckoBble npucnocobneHuss ob6opyaoBaHus A0/DKHbI ObITb pac-
NonoXeHbl B Npegenax fierkoii 4ocaraeMocTM MOTOPHOro nons. PabGoTbl AO/MKHbI BbIMNO/HATLCA TOMIbKO Ha
Takom 060pyA0BaHNN, HETOKOHECYLLME Y3/ibl U 3NIEMEHTbI KOTOPOro 3a3emJieHbl (3aHy/1eHbl) B COOTBETCTBUU
c F'OCT 12.1.030. YrnepofHass HUTb SIBNISETCA TOKONPOBOASALWMM Matepuasiom. 3anpeltaeTcsa pasmelleHue
HeynakoBaHHOW yrnepoAHOi HUTN, OTXOA0B U 06Pe3KOB HUTK BOIN3U OTKPLITbIX 3NEKTPUYECKUX CETEN U TOKO-
HEeCyLNX 3/1EMEHTOB 3/1EKTPOO6OPYAOBaAHUSA.

6.12 PabOTHMKM AO/MKHbI cObNtoaaTb Tpe6OBaHNA NOXapHoK 6e3onacHOCTM B COOTBETCTBUM C [7]. Mpo-
M3BOACTBEHHbIE NMOMeELLEHNSA AO/MKHbI ObITh OCHaLLEHbI CpeACcTBaMm NoXapoTyLweHnsa (Necok, ac6ecToBoe no-
NTIOTHO. YI/1IeKUC/IOTHbIE OFTHETYLINTeNN), a Takke npnéopamu NoXxXapHoi curHaansaumnm.

6.13 KoHTpoNb 3a cofepXaHnem BpeaHbIX BeLecTB B BO3ayxe pabouyeil 30Hbl NPOM3BOACTBEHHbIX MO-
MeLLEeHN HeO6X04MMO NPOBOAUTL B COOTBETCTBUN C TpeboBaHMsamm TOCT 12.1.005. MNMopsgok n npoBeaeHne
aHa/IM30B BO3AYLUHOW cpefbl AO/MKHbI ObITb COrlacoBaHbl C MECTHLIMY OpraHamMmu CaHUTapHOrO 1 MOXapHOro
Haasopa. KoHueHTpauusa nbinm yr/iopogHOro BOsIOKHa B BO3Ayxe paboyeli 30HbI He f0/KHa NpeBbllwaTth ycTa-
HOBJ/IEHHbIX 3HaYeHwui MAK.

6.14 lMpwn pa6oTe C yrnepoaHbIM BOSIOKHOM HEOGXOAMMO MPUMEHATb CPeACcTBa UHANBUAYA/IbHOM 3alm-
Tbl B cooTBeTCcTBMM € FTOCT 12.4.011. PekomeHAyeMble CpeAcTBa UHANBUAYASIbHON 3alUMTbl: OYKM 3alUTHbIe,
cneuyogexaa, obyBb, pykaBuLibl, pe3MHOBbIE NepYaTKu.

6.15 PaboTHUKN NPOM3BOACTBA YINePOAHOr0 BOJIOKHA AO/DKHbI NPOXOAUTL NpefBapuTefibHble N nepu-
oAnyeckne MeauLMHCKME OCMOTPbl B COOTBETCTBUMM C (8] 1 [9]. 06yyeHne 1 MHCTPYKTax Mno 6e3onacHocTu
Tpypa — B cooTBeTcTBUM ¢ TOCT 12.0.004.

6.16 Mpw NpoBeAeHUN UCMbITaHN TOKCUKOMIOTNYECKNEe XapaKTePUCTUKN UCXOAHOM NPOAYKUNN AO/MKHDbI
COOTBETCTBOBATb 3HAYEHUAM, MpuBefeHHbIM B Tabnuue 1.

Ta6nnuya 1— TOKCMKONOMMYECKNE XapaKTEPUCTUKA UCXOAHBIX NPOAYKTOB

MK, M/v3

K> TOKCUUHbIE KOMMOHEHTBI MaTepuana Knacc onacHocTn
B BOS/yxa BaTM. BO3dyxa
paboyeii 30HbF '

1 MuikponnacTux yrnennactmka Ha OCHOBE 3MOKCUf- 1 0.04 2
HOro cBsA3ytoLLero (no octaTky aNUXIOPruapuHa)
2 ALETOH 800,200 0.35 4
3 Mb1b yrnepoAHOro BosIOKHA 31 0.02 3
ObyB

* B yncnmtene — makcuMasibHO pasosas MNMAK. B 3HameHaTene — cpsgHecmeHHas MAK.

6.17 Mpu nposepeHnn MCNbITaHUA TOKCUKOOTMYeckmne XapaKTepncTmukn npoayktoB, BblOENAROWNXCA
npuv N3rotoBs1eHUnN o6pa3u,os, AO/DKHbI COOTBETCTBOBaTb 3Ha4YeHUAM, npuBeaeHHbIM BTa6]'IVILle 2.
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Ta6nuuya 2— TOKCUKONOTUYECKE XapakTePUCTUKN NPOAYKTOB, BbIAENAOLMXCA MPY N3roTOBIEHUN 06Pa3LIOB

cr YpensHoe MNoK. w/m3
TexHoMomYeckue Bb|aeNsiHoLLMIACA TOKCUUHBIVA KOSM4eCTBO Knacc
MDoLIEcCa NpOayKT Ha eyHnLy B BO3AyXe B am. 0onacHocTu
poL NpoAyKUWW, STk paboueli 30HbF BO3yxe
MogroTtoska onpasku PactBop cmaskum K-21 B 10 (1/m2) 300/100 5.0 4
6eH3nHe (napsbl)
MponuTka yTe poaHo  AUETOH 10 800/200 0.35 4
HM
DNMXNoPruapuH Cnegpl 1 0.2 2
MbiNb yTNEBOMOKHA Cnegpl 4/2 0.03 4
ObYyB
dopmoBaHMe MUKPO-  ALETOH 10 800/200 0.35 4
nnactvka
ONMXNOPruapuH Cnefpl 1 0.35 2
MexaHnueckas o6bpa- [binib yraennactuka Cneppl 31 0.02 3
60TKa yrnennactuka ObYB

* B uncnutene — makcumasibHo pasosas MNAK, B 3HameHatene — cpegHecmeHHas MAK.

7 TpeboBaHMA MO OXpaHe oKpyXaluen cpebl

7.1 YrnepoHoe BOJSIOKHO NP HOPMasibHbIX YC/IOBUAX He A0/HKHO BblAENATbL B OKPYXaloLwwyto cpejy TOK-
CUYecKnX BeleCcTB 1 OKa3blBaTb BPEAHOIO BJ/IMSHWA Ha OpraHnM3Mm YesioBeka.

7.2 Bblbpochkl B aTMOCcepy BpefHbIX BELEeCTB Npy NPOU3BOACTBE U MPUMEHEHUN YINIEPOAHONO BOJIOKHA
He [JO/IXHbl MpeBblllaTb HOPM AOMYCTUMbIX BbIGPOCOB, YCTaHOBNEHHbIX B FTOCT 17.2.3.02. KOHTpOsib Kadve-
cTBa Bo3ayxa — B cooTtBeTcTBUMKN ¢ TOCT P 58577.

7.3 YrnepogHoe BOJIOKHO, HEe COOTBETCTBYOLEee TpeboBaHMAM, yKasaHHbIM B Tabnuue 1 HacToswero
cTaHfapTa, NoABepraroT yTuansauum B COOTBETCTBUN ¢ TpeboBaHusamu [10] u [11].

7.4 XXnpgkve otxofbl Npy NPoun3BoACTBE KOMMNO3ULMOHHOIO Marepuana oTCyTCTBYHOT.

7.5 OTxXoAbl B BWAe KyCKOB Yr/1IepOAHOrO XryTa U MUKPOMacTuka Mocsie MexaHu4yecko obpaboT-
KN pekoMeHAyeTCca ckuraTb B cpefe npornaHa npu temrnepartype He Huxe 700 °C nnm B ycTaHOBKax Ka-
TanuTuyeckoro goxuraHua tuna KP-6,3-24-0.1 uwnu «Buxpb» Ha TeppuTopun NpepnpuaTuS Npyu Haandymu
paspelleHua TexnoTpebHaasopa. BeHTUNAUNOHHbIE CUCTEMbI [O/HKHbI ObiTb CHabXeHbl yCTaHOBKamMu No
ynaBAnBaHUIO, 06e3BPEXMBaHUIO NN U SIeTyU4MX NPOAYKTOB. KOHTPO/Ib 3a cob6t04eHeM yCTaHOBEHHbIX
npefesibHO-A0NYCTUMbIX Bblbpocos (M4B) BpeAHbIX BellecTB B aTMOCHEPHbIN BO34yX NPOBOAAT B COOT-
BetcTBun ¢ FOCT P 58577.

8 MeToApbl UCMbITAHWIA

8.1 OnpepgeneHne xapakTepuCTUK Yr1epoaHOro BO/IOKHA, M. 5.1, O/MKHO NPOBOAUTLCA MO CAeAYIOLWUM
MeToAMKaMm.

8.1.1 KonMyecTBO MOHOBOJIOKOH B YI/1IEPOAHON HUTW pPaBHO KOJIMHECTBY MOHOBOJIOKOH WCXO[HOW
MAH-HUTKN (KryTuka), N3 KOTOPOW M3roToBsieHA YrnepoAHas HUTb, KOJIMYECTBO MOHOBOJIOKOH MMAH-HUTK
(KryTuka) coOoTBETCTBYET KONIMUYECTBY OTBepCTUli B hunbepe, Mcnonb3yemoi npu popmoBaHum MAH-HUTH
(KryTunka).

8.1.2 OnpepeneHne MHERHON NIOTHOCTM — B cooTBeTcTBUM ¢ FTOCT 6611.1.

8.1.3 OnpepeneHne NPOYHOCTU, MOAY/ISA YNIPYTOCTU U OTHOCUTE/IBHOTO YASIMHEHUS BOJIOKHA

8.1.3.1 O6wme ykasaHus

HacToswaa meToamKa COOEPXUT peKoMeHAauumn rno onpefeneHnto NPoOYHOCTU, MOAYy/A Ynpyroctun n
YOJ/IMHEHVA YINepoAHbIX BOSIOKOH NyTeEM UCNbITaHUSA MUKPOMacTuka. [JaHHas MeToAmKa pacnpocTpaHsieTcs
Ha yrniepofHble BO/IOKHa B BUAE HUTEN, MPONUTaHHbIX CBA3YIOWMUM 1 OTBEPXAEHHbIX MOA, HaTshkeHeM. B ka-
yecTBe MPOMUTLIBAIOWMNX PACTBOPOB MOTYT 6bIThb MCMO/b30BaHbl PACTBOPbI INOKCUAHBIX CBA3YIOLWMX C KOH-
ueHTpaumei (45 +2) %. B xofe NoAroToBkv 06pasLoB AO/IKEH 6bITb MNOSTyYeH MUKPOMAACTUK C COAEePXaHNneM
cBA3yoLero He meHee 36 %.

6
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8.1.3.2 AnnapaTypa u matepuasbl

[Ns n3rotoBneHnsa MUKponaacTnka pekomeHayeTcs UCMoMb30BaTh YCTaHOBKY MPOMUTKU C NAaBHOW pe-
ry/IMPOBKOl CKOPOCTW MPOTSKKM HUTK (0.5— 7,0) M/MUH, obecneunBatoLLeil HeO6XOANMbI HAHOC CBSA3YIOLLETO,
perynupyemoe HatsxeHne HUTn (100—400) r 1 ero HaMOTKY Ha CbEMHYIO YeTbIpexrpaHHyH OnpaBkKy C LLarom
He MeHee (4—5) MM. YCTaHOBKa COCTOUT U3 CriefyoWwmnX yHKLMOHa/IbHbIX YacTeli:

- OCHOBaHVe YCTaHOBKM, COCTOsLLee N3 LWeenepHOol paMKn 1 NAnThbI;

- WAYASPHUK AN YCTaHOBKM 606UHbI C BOSTOKHOM, CHabXeHHbI/i TOPMO3HbIM YCTPOMCTBOM A/151 HaTshxe-
HUA A0 400 r/HnTb;

- CbeMHas MPONUTOYHas BaHHa, COCTOsLLasA U3 CAMOW BaHHbI 1 HAMPaBAAIOLWMX 06XNMAIOLLMX POSINKOB,
NO3BONSAIOWNX NyTEM N3MEHEHWS 3a30pa MeXAy HUMU perysimpoBaTb HAHOC CBS3YIOLLEro Ha HUTU;

- MPUBOAHONM MexaHN3M, COCTOALNI N3 peayKTopa v anekTpoaBuraTens;

- NpUMHMMaloLLaa onpaska 47151 HAMOTKM NPONUTAHHOW HUTW.

TepmoluKkad A/15 OTBEPXAEHUSE MUKPOMIaCTUKOB Ha TeMmnepartypy Ao 250 °C.

Mpecc rmapaBnnMyecknii ¢ o6orpeBaemMbIMU NANTaMU, CHAGXEHHbIV BbITSHKHOW BEHTUNSUMER, Ana npu-
K/1eMBaHUAa HakNagoK Npy KOHTaKTHOM JaB/IeHUN.

McnbiTaTenbHas MalwmHa, No3BOMSOWas NpoBOAMTL N3MEPEHUA paspyLllatowein Harpy3ku go 2000 H ¢
NOrpeLwHoCTbIo, He npeBblwatowen 1 %, ¢ caMOLEHTPUPYIOLWUMNCA 3axBaTaMn, UCKNHOYaoLWMN NPOCKaslb-
3blBaHVe N MexaHU4Yeckne nospexzeHnsa obpasua npu NCNbITaHUAX, IKCTEHIOMETP ANA onpeaeneHus aedop-
Mauuu.

CBs3ylolee 3rnoKCuAgHoe ¢ TeMmnepaTtypoii otBepxaeHus 4o 180 °C ans nponuTKn yrnepoaHoi HATK Ha-
XOANTCA B COOTBETCTBYIOLEM pacTBoOpUTesne.

Kneli xonogHoro oTBepXaeHUsl, COCTOALMI U3 anokcuaHoli cmonbl 3/1-20 no TOCT 10587 ¢ gobaskoii
10 % nonunatuneHnonnammHa (M3MA) B KauecTBe OTBepAUTENS A1 NPUKIENBaHUA HakNagok.

Haknafakn kKapTOHHbIE NN NAOTHOTKaHbIe 415 NpefoXpaHeHna 06pasLoB MUKPONIacTuka OT MexaHuye-
CKMX MOBPEXAEeHU B 3aXnmMax UcnbitateNibHOM MalluvHbI.

8.1.3.3 V3roToB/ieHMe MUKpONacTuka

HUTb ¢ 606VHbI KPENAT Ha LWNYNAPHUKE YCTAHOBKM MPOMUTKX, NPOMNYCKalT NO HanpasAsoWuM 1 06Xu-
MatoLMM posikam. KoHel, HATU KPensaT Ha onpaBke (HanpuMep, Ha YeTbipexrpaHHoi pame). BaHHy ycTaHOB-
KW NPOMUTKN 3aMONIHAKT PacTBOPOM 3MOKCUAHOrO CBA3YIOWEro B MeTUIaTUAKeToHe. Mpu nomowm npmsoga
OCYLLECTBNAIOT BpalleHne onpaBKku, Ha KOTOPYIO C LWarom He MeHee 5 MM HaMaTbIBaloT NPONUTAHHYO HUTb.

Mocne oKOHYaHWS HaMOTKMN OMNPaBKy C MPOMUTAHHOM HWUTBLIO OKO/10 0.5 Y BbIAEPXUBAIOT NMOJ, BbITSHKHBIM
WwKadoM 1 ycTaHaBAMBalT B TepMoLlKad ANA OTBEPXKAEHUA NO PEXUMY UCNOMb30BaHHOW 3MOKCUAHON KOM-
nosuumn.

8.1.3.4 O6pasubl

OT Kaxaor nakoBkn (606UHbI YrN1epoAHOM HUTU) UCNbLITLIBAIOT HE MeHee Tpex obpasuoB. Obuiee Ko-
NINYeCTBO UCMbITYEMbIX 06pa3LoB B NapTUM HUTU AO/DKHO ObITb He MeHee 30 wWTyK. [ocne oTBepXAeHUS
MUKPOMAACTUK Hape3aloT Ha 06pa3Lbl A4NNHONK (200 + 2) MM C NOMOLLbIO HOXHWLL. [/15 UCMAbITAHNSA UCMO/Ib-
3yHOT 06pasLbl MUKPOMNIACTUKOB C coAepXaHneM cMosbl He meHee 36 %. He gonyckaeTca ncnosb3oBaHue
bedeKkTHbIX 06pa3LoB, MMelLWMX nepernbbl, NCKPUBEHUS, 06PbLIBKM MOHOBOJIOKOH, HEpaBHOMEPHO Nponu-
TaHHble (Kansv 3acTbiBLUEM CMO/Ibl HA NMOBEPXHOCTU) N T. 4. CoaepxaHne CBA3YOLero B o6pasLe onpegens-
10T B3BeLWMBaHeM obpasLla MUKPONAacTUKa U HEMPOSIMTAHHON HUTU M3 TOW e NakoBKM COOTBETCTBYIOLLEN
[OJIMHbI No hopmyne

ve» M~ 7 100, ®
Apinn
roe Ve — cogepxaHue ceasytouero, %;
Pvnn — Bec mukponnacTtuka gavHoi 200 Mm, T,
Pfar — Bec HUTK gnnHoli 200 Mm, T.

KoHubl 06pa3Lua MUKposilacTuka AsiMHol 200 MM 3aknenBatoT B KapTOHHbIE UM NJIOTHOTKaHble MO/ochl
pas3mepom 50 * 20 MM kneem Ha ocHoBe cMonbl 9[-20 ¢ gobaBkoli 10 % nonuatuneHnonvamumHa (M3MA) B
KayecTBe OTBEpPAUTENSA. BpeMsa OTBEPXAEHMA OT 2 A0 3 Y Npu KOMHaTHOWM TemnepaType nnu 14 npu temnepa-
Type (90 + 10) °C npu KOHTaKTHOM faBfieHun B npecce. [lonyckaeTcs nNpyMeHeHne KOHCTPYKLMOHHbIX KfieeB
OPYrux Mapok.

8.1.3.5 MpoBeaeHMe UcnbITaHMin N 06paboTka pe3ynbLTaToB

KoHubI 06pa3Lua MUKPOMIacTuKa, 3ak/lieeHHble B KAPTOHHbIE HaK1aAKW, 3aKpennsaioT B 3aXnmax ucnblta-
TeNbHOW MallnHbI. [lonyckaeTcs 3akpennAaTb o6pasel, MUKPOMNaacTMka B 3aXmMax UcnbiTaTe/lbHOM MallnHbI

7
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yepes anacTu4Hble NMIacTUHbI U3 NoanypeTaHa ¢ TBepAocTbio no LWopy A 90—95 eguHuy,. Ana npegoTepa-
LLleHMS NpocKasb3biBaHUA 1 MpUAoNbHONM pacTpeckMBaHMs MUKPOMAAcTMKa B 3aXMMax Ha nnacTuHbl U3 no-
nuypeTaHa MpokNagbiBaloT CUHTETUYECKYHD TKaHb. VcMblTaHUsS NpoBOAAT Ha 6a3e g/sivHol L = 100 mm go
paspyLeHuns obpasua npu CKOPOCTU NepeMeLleHns akTMBHOro 3axsarta, paBHol 0.5— 1,0 mm/cek. B pacueTt
He NpUMHMMatOT 06pasLbl, paspyLUueHne KOTOPbIX NPOM3O0LLIO0 B 30HE 3aXMMOB.

YpvHeHne. %
PucyHok 1 — Anarpamma HarpyxeHus

MPOYHOCTb YrepoAHOro BOSIOKHA NPU PaACTSHXKEHUM pacCcUnUTbLIBAOT MO hopmysie

(2)
roe Pp— paspywatouias Harpyska. H;
S — cymMmapHas nsowab ny4yka MOHOBOJIOKOH, ee pacCuYnTbIBAOT Mo hopmyie
w
S* — 1/1000. (3)
P
rae W — ninHeiHas NoTHOCTb HUTHK, 1/1000 wm;
P — NNOTHOCTb YI/1epoAHOro BOIOKHA, r/cm3.
Moaynb ynpyroctu yrfiepoAHoOro Bos1I0KHa Npu pacTsXXeHUU paccyuTbiBatoT No popmysie
E - -PYy 1" M

7 («,-«,) S 'O’
roe  EB— moaynb ynpyroctu BosiokHa. Ma;

P2- P 1— n3meHeHne Harpysku Ha yyacTke e, n c2. H:
£2- el— yanvHeHwne, %.
OTHOCUTE/IbHOE YAJ/IMHEHNE pacCcYUTbIBaOT Mo hopmyne

£7 °mnn | (5)
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3a pe3ynbTaT UCMbITaHUA NPUHMMAKOT cpefiHeapuMeTnyeckoe 3HavyeHne BcexX napasisiesibHbIX uame-
peHuii.

8.1.3.6 MeTponiornyeckoe obecneyeHne

[ONna KOHTPONSA TEXHONOrMYecKoro rnpouecca MNoJslydyeHUs MUKponaacTuka MPUMEHSIT cregyoume
npmnoéopsbl:

- MaHomeTpbl no FOCT 2405;

- yacbl no NOCT 10733;

- Becbl NabopaTopHble aHaIMTUYEeCKMe, norpewHocTb £ 0.1 mr, no FTOCT P 53228;

- MUKPOMETP, AuanasoH namepeHuii 0—25 mMm. ueHa genenms 0.01 mm. no FOCT 6507;

- WwTaHreHuupkyns WL-M-320—0,05, ueHa genenvsa 0,1 mm. no FOCT 166.

Mpr6opbl NynbTa ynpaBneHns n KOHTPONA TemMnepaTypHbIX PEXMMOB (DOPMOBaHUA AO/MKHbI ObITb Knac-
ca He Hmxe 0.5 B komnnekTe ¢ TXK no NOCT P 8.585.

PekomeHayemble cpeacTBa M3MepeHuii MOryT 6bITb 3aMeHEHbI APYTMMN CpeAcTBaMnN N3MEPEHUi aHa-
NOrMYHOrO Ha3HayeHus, MMeoLWMMNn MeTpoornyeckue XxapakTepucTuki He xXyxe, Yem y MNMpegnaraembix.

Bce nameputenbHble Npubopbl, B TOM YMce U NPUG0pbl MHOCTPAHHOIO U3rOTOB/IEHUSA, AO/DKHbI ObITh
noBepeHbl (0OTKaIM6pPOBaHbl) METPOIOTMYECKUMU CTYXOaMU U UMETb AENCTBYIOLWNE Kerima.

8.1.4 OnpepfgeneHne cogepxaHusa annperta

[aHHaa meToAuka pekomeHayeTcsa ONA onpefesieHns KonnyecTsa annpeTupyrollero coctasa Ha yrne-
POAHbIX BOJSIOKHAaxX B MpoLeHTax OT Beca BOJIOKHA.

8.1.4.1 O6opynoBaHue

[na faHHOro ucnbiTaHNsA HeO6XoAUMMO crnepytouiee obopyaoBaHue:

- BeCbl /labopaTopHble aHa/INTUYeCKMe, NorpewwHocTb He 6onee + 0.1 mr. no FOCT P 53228;

- CylWnnbHas nedb ¢ Temnepartypoii go 250 'C;

- MmydbenibHas nedb, obecneumBatowias Harpes go 1000 eC;

- TUreslb BMECTUMOCTbIO 40 M. guameTpom ob6oga 47 MM. BbICOTOM 40 M/

- Kancyna gnsa obxura — Hepxaselowasa ctasib.

MpumeuvaHne — Pa3mepsbl Kancysbl: WUpUHa — 228 MM. BbicoTa — 76 MM. guameTp — 254 MM. C NJI0THO
cuisiLeil KpbILLKO 13 HepaBeloLell CTasin, UMetoLLelt BbIXog Ha 1/2" ¢ AByX CTOpOH. K kancyne fo/mkHa 6biTb NoAco-
eVHeHa Tpybka 13 HepxaBselLleil cTanm gnameTpom 1/8*

8.1.4.2 MaTepwuansl

ANa AaHHOro ucnbiTaHAa TpebyloTca crefyrouwme Mmatepuasbl:

- cunukarenb — OCYLUUTENb;

- @30THbIi ra3 — cTaHAapTHOW YNCTOTbI.

8.1.4.3 MNpouepypa

HamaTbiBatoT npnbnunsmtensHo 1.5 r obpasya HUTU B HEGOMbLUOV MOTOK, BHYTPEHHUM AnameTpom
25— 40 MM. 1 NOMeLLaloT ero B CYLWWIbHbIA WKad ¢ TemnepaTypoir 100 CC Ha 2 4. MIcnonb3yT YUCTble
Cyxuve wunubl, 4OCTaloT MOTOK N3 CYLINIBHOTO WKada 1 B3BELWMBAKOT C TOYHOCTbIO A0 0.1 mr. 3anucbiBaroT
3HauveHne Kak |V,. [locTaloT YNCTbIN CyXOW TUrenb 13 CyLUMbHOTO WKada 1 NoMellarT Ha Hero obpasel,
MOTKa. B3BelmBaloT TUrefNlb C HATbIO 1 3annCbIBalOT 3HaYeHne Kak W2.

MpumevyaHne — HageBatoT YACTbIE CyxMe X/IOMKOBbIE Nepyarku, 4yTobbI HE AonyCcTuTb nonagaHusa Bnarn Ha
TUresnb.

MomewarT TUrenb ¢ o6pasLoM B Kancysy A/19 06Xura 1 HakpbiBatOT ee KPbIWKOW. MNpoayBatoT Kancy-
Ny Ana o6xura a3oTom co ckopocTbio 0,21 mM3/4 He meHee 45 MuH. Moka cncTema NpoAyBaeTCs, BK/IHOYAOT
MypesibHyt0 neyb, ycTaHaBAnBaroT perynsatop Ha 390 °C ¢ nepnogmyeckmMm KOHTPOJIEM BPEMEeHU BbIXo4a Ha
«MNOCTOSIHHYIO Maccy». 10 ncTedeHUM BpeMeHU NpoayBKM M AOCTUXEHUN TeMnepaTypbl neyn Heo6xoaMmMoro
3Ha4YeHUs Kancyny Ans obxura noMeLaroT B fleUb 1 BblAepXKMBalOT TaM B TeueHue 1 4 npu 3agaHHoli Temne-
patype.

MpumeuaHne — [lomelas naocTaBas Kancysbl 4/ 06Xura n3 ropsueii MydenbHoii neun, B Lensx 6esonac-
HOCTV HafeBaloT 3alUTHbLIE aC6eCTOBbIE NEPUATKU UM SKBUBASIEHTHbIE.

Mpoao/kaloT NpPoAyBaTb a30TOM BO Bpemsi pa3 HarpeBaHusi 1 oxnaxaeHns. Nocne HarpeBaHusi B Teye-
Hue 1 4 focCTaloT Kancyny A5 06Xura n3 neum U CTaBaT €€ Ha 3alMLLEHHYHO OX/1aAUTENIbHYHO NMOBEPXHOCTb.
[ocTaloT TUreNlb U3 Kancysbl A5 06Xura v NoMewaoT ero B CYLWIbHBIA WwKadg 415 OXNaKAEHUS 40 KOM-
HaTHOI TemnepaTtypbl. Mocne OXNaXAEHUs 4O KOMHATHON TemnepaTypbl B3BEWMBAIOT TUreslb ¢ 06pa3uomM n
3anuCbIBalOT MOJyYeHHOe 3HauveHue Kak W3,
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8.1.4.4 O6paboTka pe3y/bTaTtoB
PaccunTbIBalOT KO/IMYECTBO annpeTa nyTem onpeaesieHns NpoLeHTa noTepy Macchl no popmyse

W e HOD. 0

roe Wa — copgepxaHue annpeta. %.

8.1.5 OnpepeneHvie gnameTpa MOHOBOJIOKHa NMPOBOAAT B cooTBeTCTBUM ¢ TOCT 6943.2.

8.1.6 OnpepeneHne MNIOTHOCTU BOJIOKHA METOAOM rPaAVveHTHOWN KOMIOHKM MPOBOAAT B COOTBETCTBUM C
FOCT 15139.
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Bubnuorpadus

Cn 2.2.2.1327-03 urneHnyeckne TpeboBaHMS K opraHM3auuy TEXHOIOTMYECKUX NPOLLeCCOB, MPOU3BOA-
CTBEHHOMY 060PYA0BaHNIO 1 paboyemy NHCTPYMEHTY

CHuM 41-01—20031>  OTon/ieHne, BEHTUNALMA N KOHOULMOHMPOBaHVe

CHwuIM 23-05— 352 CTpounTesibHble HOPMbI. ECTECTBEHHOE U UCKYCCTBEHHOE OCBELLIEHNE Y MpaBuia

Mprka3z MuHucTepcTBa 3HepreTukn Poccuiickoii ®epepauumn ot 8 mons 2002 r. Ne 204 «[paBuna ycTpoiictea

3/1eKTpoycTaHoBoK (MY3J)»

Mprka3z MuHucTepCcTBa 3HepreTukn Poccuiickoii defepauun oT 27 gekabpsa 2000 r. Ne 163 «MexoTpacnesble

npaswna no oxpaHe Tpyaa (npaswnnia 6e30nacHOCTY) NPW 3KCnayaTauum anektTpoyctaHosok MOT P M-016-2001»

Mprka3 MuHMCTEpPCTBa XMMUYECKON NPOMBILLNEHHOCTU N MUHUCTEPCTBA HethTenepepabatbiBatoLwein n HedhTexu-

Muyeckoli npombitsieHHocTn CCCP oT 31 aHBapsi 1972 r. «[paBuna 3aluTbl OT CTATUYECKOro 3/1eKTpuyecTsa B

NpoV3BOACTBAX XMMUYECKON, HedhTeEXMUYECKON 1 HedTenepepadaTbiBaloLLEel MPOMBbILLIIEHHOCT»

Mpnka3z MUC Poccum ot 18 umtoHa 2003 1. Ne 313 «[lMpasuna noxapHoii 6esonacHocTn B Poccuiickoii degepaum

(MNB-01-03)»

Mpuka3 MuH3gpasmegnpomMa P® ot 14 mapta 1996 1. Ne 90 «O nopsagke npoBefeHns npeasBapuTesibHbIX U Nepuo-

[NYECKNX MeAMLMHCKMX OCMOTPOB PaboTHUKOB 1 MEeAWLMHCKUX pernameHTax fonycka K npoceccum»

Mpvka3 MuHucTepcTBa 34paBooOXpaHeHnst 1 coLmanbHOro passutna Poccuiickoin depepaumny ot 16 anpens 2004 .

Ne 83 «O6 yTBEPXAEHWN NEepeyHeli BpefHbIX U (Un) onacHbIX NPOM3BOACTBEHHbLIX (haKkTOPOB ¥ paboT, Npw Bbl-

NOSIHEHWMWN KOTOPbIX MPOBOAATCHA NpeABapuTeNbHbIe U NepUoguyeckme MeauLUmMHcKie ocMoTpbl (06cnefoBaHys), n

nopsiaka NpoBeAEeHNs 3TUX OCMOTPOB (06C1e0BaHNIA)»

CaHlMuH 2.1.7.1322-03  MvrneHnyeckne TpeGoBaHUA K pa3MeLLeHnto 1 06e3BPEeXMBaHMI0 OTXO0B NPOM3BOACTBA
1 nNoTpebneHns

CIn 2.1.7.1386-03 CaHvTapHble npasuna no onpefeneHunio Knacca onacHOCTM TOKCUYHbIX OTXOA0B NPou3-
BOACTBA U NOTpe6neHns

11 3ameHeH Ha CI160.13330.2012.
2>3ameHeH Ha CI152.13330.2016.
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