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Mpepgucnosune

1 NOArOTOBJ/IEH O6beanHeHneM puanyeckux nuy «Cor3 nponssoanTeneii KOMNO3MTOB» COBMECT-
HO ¢ ABTOHOMHOI1 HEKOMMEpPUYEeCKol opraHusauueii «LleHTp HopMupoBaHus, ctaHgapTusaummu u knaccuduka-
LM KOMMO3MTOB» Ha OCHOBE COBGCTBEHHOrO MepeBoAa Ha PYCCKUIA A3blK aHIN0A3bIYHONW Bepcun cTaHgapTa,
yKa3aHHOro B MyHKTe 4

2 BHECEH TexHuyecknm KOMUTETOM no cTaHgaptusauun TK 497 «KoMno3nTbl, KOHCTPYKUUKN U U3ge-
NNS N3 HAX»

3 YTBEPX/IEH W BBEAEH B AEWCTBUE MNpukasom depepasnibHOro areHTcTBa Mo TEXHUYECKOMY
perynnpoBaHuto 1 MeTposiormm ot 21 Hosbpsa 2017 r. Ne 1789-cT

4 HacToswuii cTaHgapT sABAsSeTcs MOAUMULMPOBAHHBLIM N0 OTHOLLEHWIO K cTaHaapTy ACTM L|1836— 16
«CTaHAapTHaa knaccudvkaums Oa5 KOHCTPYKUWIA U3 Yrnepoa-yrnepoAHoOro KOMMNO3UTHOrO Martepuana, ap-
MUpOBaHHbIX BO/IOKHOM» (ASTM C1836—16 «Standard Classification for Fiber Reinforced Carbon-Carbon
Composite Structures». MOD) nyTem nsMeHeHus cofepXaHus oTAeNbHbIX CTPYKTYPHbIX 3/1EMEHTOB, KOTOPble
Bblfie/IeHbl BEPTUKA/IbHON TIMHWEN, PacnoNOXeHHOW Ha NosxX 3aToro Tekcta. OpUrnHasibHbIN TEKCT 3TUX CTPYK-
TYPHbIX 3N1€MEHTOB npusegeHHoro ctaHgapta ACTM 1 06bACHEHNS NPUYNH BHECEHUSI TEXHUYECKNX OTK/TOHE-
HWI1 NpuBeAeHbl B AO0MNOMHUTENbHOM NpuUaoXeHnn JA.

B HacToALWmMil cTaHAapT He BK/IloYeHbl cebiikn HAACTM L242.ACTM LI559.ACTM LI838.ACTM L1039,
ACTM L1198. ACTM L1259. ACTM L1275. ACTM U1773. ACTM LI1783. ACTM [14850. ACTM [6507,
ACTM E6, ACTM E111, ACTM E1309. pasgens! 4. 5, nogpasgenst 1.1—1.6. 6.5 npuMmeHeHHOro craHgapra
ACTM. KoTopble HelienecoobpasHo NMPUMEeHATb B POCCUMIACKOW HaLMOHANbHON CTaHfapTU3aunm, Tak Kak OHu
UMEIOT NOACHALWNI N CNPaBOYHbI XapakTep.

B HacToswWwwMiA cTaHAAPT He BK/IYEH Takke pa3gen 3 npuMeHeHHoro ctaHaapta ACTM. Tak kak TepMu-
Hbl 1 onpegeneHus, npuBedeHHble B JaHHOM pasfese, HelenecoobpasHo NPUMEHATbL B POCCUICKON Haumo-
HanbHOI cTaHAapTU3auun, OHN 3aMeHeHbl TepmuHamu o FOCT 32794. Yka3aHHble CTPYKTYPHbIE 3/1EMEHTbI,
He BK/IIOYEHHbIE B OCHOBHYIO YaCTb HACTOSLLEro CTaHAapTa, npusefeHsl B ONOSHUTENIbHOM npuioxeHun 6.

HaunmeHoBaHue HacToSALLEro cTaHAaapTa MU3MOHEHO OTHOCUTE/TIbHO HaMMeHOBaHWA ykasaHHOro ctaHgap-
Ta ACTM gnsa npuseaeHus B cootsetcTBue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

B HacToAwweM cTaHgapTe cCblkm Ha ctaHAapTel ACTM 3ameHeHbl CCbl/IkaMy Ha COOTBETCTBYHOLLME
MeXrocyfapcTBeHHble cTaHgapTbl. CBeeHNsA 0 COOTBETCTBUN CCbIJIOYHbIX MEXIOCYAapCTBEHHbIX CTaHAapTOB
ctaHgaptam ACTM. Ucnosib30BaHHbLIM B KAYECTBO CCbI/IOYHbIX B NPUMeHeHHOM cTaHgapTe ACTM. npuBefeHbl
B ONO/THNTENTbHOM NpUnoXxeHuu B.

ConocTaBfieHe CTPYKTYypbl HaCTOALero cTaHAapTa Co CTPYKTYpoW ykasaHHOro craHgapta ACTM
npvBefeHo B AOMOSIHUTENBHOM NpuioxXeHun A, Pa3bsacHeHne NpuunH U3MEHEeHUs CTPYKTYpPbl NpuBefeHo B
npumMmeyaHuax B npunoxexdun Ar

5 BBEJEH BINEPBbIE

6 NMEPEN3OAHUE. AsrycTt 2018 r.

MpaBuna NnpUMeHeHNs HaCTOALWEro cTaHgapTa ycTaHoB/EeHbl B cTaTbe 26 PefepanbHOro 3akoHa
oT 29 moHA 2015 r. Ne 162-®3 «O cTaHgapTwu3auun B Poccuiickoii depepaumm». MHdopmaums o6
U3MEHEHUSX K Hac T oA eMy cCTaHgapTy ny6/imkyeTCcs B eXerogHom (Mo cocTOosHUI0 Ha 155 HBapsa TeKyLwero
rofa) UHOPMaLMOHHOM yKasaTesne «HaunoHaslbHble CTaHAapThi», a ohULMabHbI TEKCT U3MEHEHWIA
N MonpaBoK — B eXeMeCcA4YHOM WMHGOpMaLMOHHOM yKa3aTene «HauvoHanbHble cTaH4apThi». B cnyyae
nepecmMoTpa (3amMeHbl) UM OTMEHbl HACTOSALLEr0 CTaHAapTa CooTBe TCTBYyLWee yBejomneHe byaeT
ony6/MKOBaHO B G/mKallLIemM BbIMYCKE eXeMeCcsAYHOro MH(OPMaLMOHHOIO ykasaTens «HauvoHanbHble
cTaHgapTbl». CooTBeTCTBYyWLWas WHpopMaLmsa, yBeLOMEHNe U TeKCThbl pasMellalnTCca Takke B
MH(OPMAaLMOHHON cucTeme o6l ero nofb3oBaHMs — Ha ouumanbHoM caliTe degepasbHOroO areHTCcTBa
N0 TEeXHWYECKOMY perynimpoBaHuio 1 MeTponorun B ceTu NHTepHeT (Mmvw.gost.ru)

© CraHpgapTuHdopM. odpopmieHune. 2018

HacToswuii ctaHfapT He MOXeT GbITb MOTHOCTBIO UIN YACTUYHO BOCMPOM3BELEH, TUPAXMPOBAH U pac-
NPOCTPaHEH B KAUeCTBe OULMANILHOTO N3aaHus 6e3 paspelleHnst defepasbHOro areHTCTBa No TeXHUYEecKo-
My peryMpoBaHvio U MeTposIorumn
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CopepxaHune

1 OONMACTD MPUMEHEHUS .....eeeieieetieeautee ettt e aiteeaateesasee e sate e e st e e aabee e abeeeasbeeaatseaaabe e e s beeaabbeeambeeebeeeeseeeabeeesbnnaesneann
2 HOPMATUBHDBIE COBITKM. ...eiiiiieiiiieeiitte e sttt st e ettt e et e e st e e te e s e e e s e e e e ere e e ee et e nse et e me e e sssae e nseee e nmeeesaneeenrneesnneeeas
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MpunoxeHue A (cnpaBoyHoe) OpurMHasIbHbIA TEKCT MOANULMPOBAHHBIX CTPYKTYPHbIX 3/1EMEHTOB

NPUMEHEHHOTO CTAHAAPTA ACTM ... i e

MpunoxeHwe B (cnpaBo4Hoe) OpUrMHANbHBIA TEKCT HEBK/THOUYEHHBIX CTPYKTYPHBIX 3/1eMEHTOB

NPUMEHEHHOTO CTAHAAPTA AC T M ittt e e enee

MpunoxeHve AB_(cnpaBoyHoe) CBeAEeHUs1 O COOTBETCTBUM CCbIIOUYHbIX HALMOHAIbHBIX U MEXTocy-
[apCTBeHHbIX cTaHA4apToB cTaHgapTam ACTM, UCMONb30BaHHbIM B KayecTse

CCbINIOYHBIX B MPUMEHEHHOM CTAHAAPTE ACTM .ottt

MpunoxeHue A (cnpaBoyHoe) ConocTaB/ieHWe CTPYKTYPbl HACTOSLLENO CTaHAapTa Co CTPYKTYpPOii
npumeHeHHoro B Hem ctaHgapta ACTM....................
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HALUMWOHANBbHBLIMN CTAHOAPT POCCUMUCKOW SGELEPALWUMU

KOMMO3UTbI YITNEPOAHBIE.
YIMEPOAHbLIE KOMMO3UNTbl. APMUPOBAHHbLIE YITNEPOAHbIM BO/IOKHOM

Knaccundukaumsa

Carbon composites. Carbon composites reinforced with carbon fiber. Classification

fata BBegeHns — 2018—06—01

1 O6nacTb NpUMeHeHns

Hactoswwmin ctaHgapT pacnpocTpaHaeTcsa Ha yrnepoAHble KOMMOo3WTbl U ycTaHaBIMBaeT knaccuduka-
LiMI0 Yr/1epoAHbIX KOMMNO3NTOB, apMUPOBAaHHBIX YI/1EPOAHBIM BOJIOKHOM (fasniee — yrnepoa-yrnepogHble KoM-
No3uThl).

2 HopmaTuBHbIE CCbIJIKMK

B HacTosLlem cTaHfapTe UCMOb30BaHbl HOPMATUBHBIE CCbIJIKU Ha criefytolme cTaHaapThl:
FOCT 32794 Komno3uTbl NOSIMMEpPHbIe. TEPMUHbLI U onpeaeneHns

NMpumevyaHne — Mpu NOML30BAHUN HACTOSLLUM CTAaHAAPTOM Leflecoo6pasHo NPoBepuTL AEWCTBUE CCbIIOY-
HbIX CTAHAAPTOB B MH(OPMALMOHHOI cucTeme 06LLEro Nonb3oBaHUs — Ha oduLMansHOM caiite defiepasnbHOro areHT-
CTBa MO TEXHUYECKOMY PETY/IMPOBAHUIO U METPOIOTM B CETU VIHTEPHET WK MO EXErof4HOMY UH(DOPMALMOHHOMY yKasa-
Tenw «HaunoHanbHble CTaHAAPTbI», KOTOPbIA ONYy6/IMKOBAH NO COCTOSHUIO Ha 1 siHBaps TekyLiero roga, U no Bbinyckam
€XeMeCs4YHOro MHOPMALMOHHOIO yKa3aTensi «HaunoHanbHble CTaHA4apThl» 3a TeKyLuii rod. EC/im 3aMeHEH CCbI/TOYHBbII
CTaHAapT, Ha KOTOpbI AaHa HefaTUpoBaHHAs CCblfKa, TO PEKOMEHAYETCH UCMNONb30BaTh [AEiCTBYIOLW Y0 BEPCUID 3TOMO
cTaHfapTa C y4eTOM BCEX BHECEHHbIX B A@HHYI0 BEPCUI0 M3MEHEHWIA. ECNIM 3aMEHEH CCbIJIOUYHbIV CTAHAAPT, HA KOTOPbIA
flaHa fjaTupoBaHHas cCbifika, TO PEKOMEHAYETCS UCMNONb30BaTh BEPCUID 3TOTO CTaHAAPTA C YKa3aHHbIM Bbille T0A0M YT-
BEPXAEHNS (NPUHATUS). ECNK Noce yTBEPXAEHUS HACTOSAWEro CTaHAapTa B CCbIIOYHbIA CTAHAAPT, Ha KOTOPbI/ AaHa
[aTMpoBaHHas CCblika, BHECEHO U3MEHeHWe, 3aTparmBatoLLee NoIOXEHNE, Ha KOTOPOe faHa CCblNKa, TO 3TO NOJIOXeHNe
peKkoMeHAyeTCsi NPUMEHATb 6e3 yyeTa faHHOTO U3MEHEHUs. ECNN CCbINIOYHbIV cTaHAapT OTMeHeH 6e3 3aMeHbl, TO Noso-
XEHWe. B KOTOPOM JlaHa CCbI/IKa Ha Hero, PEKOMeHAyeTcst NPUMEHSTb B YaCTW, He 3aTparvBatoLLeii 3Ty CCbIKy.

3 TepMWUHbI 1M onpegeneHus

B HacToswem ctaHgapTe npyMeHeHbl TepMUHbI No TOCT 32794.

4 Knaccudukauyms

4.1 Yrnepopa-yrnepoaHblo KOMMNO3UTbI KnaccuuLypyoT No caedyowmnm npusHakam:
- MO TUMY BOJIOKHA;

no TUMNy apMMpoBaHus;

- Mo MeToAy YNIOTHEHNUS MaTpuLbI;

- no h3nYeCKNM CBOICTBaM;

- N0 MEXaHU4YecKUM CBOWCTBaM.

4.2 Tlo Tuny BO/IOKHA YIepoa-yrnepoaHble KOMNO3WTbl NoAPa3fensaoTcs Ha:

- A — copepxaltlve yrnepogHoe BOSIOKHO Ha OCHOBe nonuakpunoHuTpuna (MAH);

M3paHue oduymansHoe
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- P — cogepxallme yrnepogHoe BO/IOKHO Ha OCHOBE Neka;

- R— copgepxatiune yrnepofHoe BO/OKHO Ha OCHOBE BUCKO3bl;

- H— copgepxatiune cmecb yriepogHbIX BOSIOKOH.

4.3 Tlo TMny apMupoBaHnsa yrnepoa-yrnepofHble KOMNo3uTel NogpasfensaoTca Ha:

- 1— opHoHanpaBneHHbIE;

- 2 — AByHanpas/ieHHble;

- 3 — TpexHanpas/ieHHbIE.

4.4 Tlo meToAy YN/IOTHEHUSI MaTPULLbl YrepoA-yrnepoiHbie KOMNO3nTbl NogpasfenatoTcs Ha:

- S — KOMNO3WUTbl, MaTpuLa KOTOPbIX YNJOTHEHa MHWAbTPaLVeRn 1 NMPOIN30oM TepMOPeakTUBHbIX
CMOfT:

- P — KomMno3uTbl, MaTpuua KOTOpbIX YNIOTHEHA WHGUAbTpauveli 1 NMPoaM30M TEPMOMIACTUYHbIX
cMon (NeKoB);

- C — KOMNo3uTbl, MaTpuLia KOTOpbIX YN/IOTHEHA OCaXAEHWEM Mapa Npy XMMUYECXOi peakLumn yrneBo-
[0pofoB;

- H — komnosuTbl, Matpuua KOTOpbIX YN/JOTHEHA WMHWAbTPaUMein cMon 1 napa npu XMMUYeckow
peakumu.

4.5 To dm3nyecknm cBolicTBaM Yriepoa-yrnepogHblie KOMNO3nTbl K1accugULMPYIOT, MCX0ASA U3 06beM-
HOI1 AO/IN BOJIOKHA, 06BEMHOI NIOTHOCTU U MOPUCTOCTM (CM. Tabnuuy 1).

Ta6nunya 1

tbmsm:{ ocKee O603HaueHne knaccudukaumm

cBoiicTBa
O6bemHasn 6 5 4 3 2
[ons Bo-
IOKHa. Y% He meHee 60 Ot 50 g0 59 BK/IOY. OT40 o 49 BKIOY. OT 30 Ao 39 Bktou. MeHnee 30
O6bemMHasn A B C D E
NAOTHOCTb.
rlcm3 OT 1.8 Ot 1.6 go 1.79 Bkntoy. OT 1,400 1.59 Bkoy.  OT 1.2 o 1.39 Bko4.  MeHee 1.2

*
Mopu- 2 2 5 10 15
Crocts, % MeHee 2 OT 2 go 5 BK/tOY. OT 510 10 BKAHOY. OT 10 go 15 Bk/tOY. Cs. 15
4.6 Mo MexaHN4eckMM CBONCTBaM Yr/1epoA-yrnepoaHble KOMMO3UTbl KnaccuuumpyoT UCXoaa U3 npe-

[lena npoYyHoCTM MpuY pacTsxeHun/npegena NnpoYHOCTU NPY PACTSXKEHUN B OKPY)XHOM HanpaB/ieHUn 1 MOZy s
YNpyrocTu Npu pacTsxxeHUu/Moay st ynpyroctu npu pacTsXeHU B OKPYXXHOM HanpasieHun (cMm. Tabnuuy 2).

Tabnunuya 2

MexaHunyeckoe CBOWCTBO " e[r?;ggﬂsﬂsmo;b O603HaueHe KnaccudmkaLmm
CpegHee 3HavyeHue npe- [nactuHa/6pycok — 4 3 2 1 1*
[ena npo4YyHoOCTU Npu pac-  rnasHas ocb 0.
TskeHuu/npegena npod-  CTepkeHb/Tpy6a — He meHee OT 300 go OT 200 go Ot 100 a0 MeHee
HOCTW NpW PACTXXEHUU B 0CEeBast/O KOMbLY 400 399 Brtou. 299 Biioy. 199 BKITHOY. 100
OKPY)XHOM HanpaB/ieHUu.
MMa
CpegHee 3HauyeHne mogy- lNnactuHa/6pycok — 10 7 4 2 2*
NS ynpyroctu npu pactsa-  rnasHas ocb 0"
KEHUM/MOAYNS ynpyrocTh  CTepKeHb/Tpy6a — He meHee Ot 70 po OT 40 po Ot 20 go MeHee
Npu pacTsSHXeHUN B OKPYX-  0CeBas/No KonbLy 100 99 69 39 20

HOM HanpasfneHuu. na

MpumeuaHuns

1 Ana Tpy6 npu knaccudmkaumn no npegesny NPOYHOCTU NpU PacTSHKEHUWN B OKPYXXHOM HanpaBfieHWn U MoAynio
YyNpYrocTu npu pacTsHXKeHUU B OKPY)XHOM HanpaBfieHuy B 0603HaYEHUN NPUBOAAT HWKHUIA MHAEKC «H».

2 CpepHee 3HaueHue npegesna NPOYHOCTU NPU pacTAXeHUW paccunTbiBaloT Ans 10 o6pasyos, MoAyns ynpyroctu
npw pacTtsxeHun — ans 5 obpasyos.
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4.7 Tlpumepbl YCNOBHbIX 0603HAYEHUI

YcnosHoe 0603Ha4YeHne yrnepos-yrnepoAHbiX KOMNO3MTOB BKIOYaeT B cebs:

- abb6bpesuatypy yriepogHoro komnosuta (C3);

- TWUN BOJIOKHA, TUN apMUPOBaHNA, METOZ, NOJTyYEHNS MaTpULLb;

- husmyeckme CBOWCTBA;

- MexaHuyeckune CBOWCTBA.

MpumMmepbl YCNOBHbIX 0603HAYEeHWA yrnepoa-yrnepofgHbIX KOMMNO3UTOB:

1 YrnepogHblii KOMNO3MT C Yr/1epPOAHbIM BOSIOKHOM Ha OocHoBe MAH. Tun apMmMpoBaHus AByHanpaBieH-
Hbll. MaTpuua ynjoTHeHa OCaXAeHMeM napa npu XMMUYEeCKOW peakuuu yrinesofopofos, obbemHas [oNns
BONIOKHA 45 %, 06bemMHasi NA10THOCTL 1,5 r/cM3, NOpUCTOCTb MeHee 2 %, npefen NPoYHOCTU MPU pacTsHXKEHUN
360 MMa. moaynb ynpyroctu 35 Ma:

C3-A2C-4C2'-32
2 YrnepopHblii KOMNO3UT C YIepoAHbIM BOJIOKHOM Ha OCHOBE Meka, TUM apMUPOBaHWUA O4HOHanpas-
NEHHbI. MaTpuua yniaoTHeHa MHPUAbTPaLMERn 1 NMPOIM30M TepMOPEaKTUBHbIX CMOJ, 06beMHasn [0NS BO-

nokHa 52 %. o6bemMHas naoTHocTb 1,5 r/cm3, nopucTocTb MeHee 12 %. npefen NPoYHOCTU NPU PacTsHXXeHUn
250 MMNa. mopynb ynpyrocTtn 60 IMa:

C3-P1S-5C10-24
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Mpunoxexnune A
(cnpaBouHOE)

OpurMHanbHbIN TEKCT MOANMDULMPOBAHHBIX CTPYKTYPHbIX 3/1EMEHTOB
npuMeHeHHoro ctaHgapta ACTM

OA1

1.1 [aHHas knaccudukauma oTHOCUTCS K KOHCTPYKLMSM 13 yrnepod-yTnepogHoro (C-C) komMno3uTHOro maTtepua-
na, apMUpoBaHHbIM BOJIOKHOM (M/10CKUE MANUTbI, MPSIMOYTrofibHble GPYCKU, KPYI/ble CTEPXHWN U TPY6KM), N3rOTOB/IEHHbIM
cneyunanbHO AN 31EMEHTOB KOHCTPYKLMW. YTNepos-yrnepofHble KOMNO3UTHbIE MaTepuasbl COCTOST U3 yTepoaKbix/rpa-
PUTHBIX BOIOKOH (MONNAKPUNOHUTPUbLHBIX (MAH), NEKOBLIX UM BUCKO3HbIX MEPBUYHbIX BOJIOKOH) B yrnepogHoii/rpacuT-
HOIl MaTpuue, BO3HMKawLW el B pesynbTate NPOnNUTKN XNAKOCTbIO/IMPOAN3a UM XuMmniyeckon MHUAbLTpaLum n3 naposo
¢hasbl, UAn 1 TOro, 1 Apyroro.

MpunmeyaHne — Hactoawwii pasgen cTtaHgapta ACTM wu3MeHeH B COOTBETCTBUM C TpeboBaHMAMMU
FOCT 1.5—2001 (nogpasgen 3.7), a Takxe B Lensx cO6/104eHNs HOPM PYCCKOTo s3blka, MPUHATOW TEPMUHONOTUN N TeX-
HWYECKOTO CTU/A U3NTOXEHUSA.

NA.2

6 Knaccudukayms yrnepos-yrneposHbiX KOMNO3UToOB

6.3 Knacc apxutektypbl. Yrnepoa-yrnepoHble KOMNo3nTbl AEHTUDULMPYIOT MO K1accy Ha OCHOBE apXWUTEKTypbl
BOJIOKOHHOTO apMUpPOBaHWUA.

6.3.1 Knacc 1— ogHomepHas (10) HamoTka hunameHTa unm ogHoMepHas yknajaka 04HOOCHOIo MOTKa.

6.3.2 Knacc 2 — nnactuHbl U3 gByXMepHbIX (20) CTOMOK NonoTHa, yknaaka 0—90 nepeKkpecTHbIMU C/I0AMU OfHO-
OCHOIO MOTKa WKW ByXMepHOoe niereHne/Hamorka.

6.3.3 Knacc 3 — TpexmepHble (3D) BUTble, N/IeTEHbIE WM BA3aHble BO/IOKOHHbIE 3aroTOBKM.

MpumeyaHue 2 — HekoTopble ABYXMepPHble NIACTUHbI apMUPOBaHbl OrpaHnyeHHol (< 5 % no obbemy Bo-
NIOKHA) CM/IOWHON MPOLUMBKON/MPOGUBKOWA BOMOKOHHBIM XIYTOM, MX MHOrAA HasblBalOT apxuTekTypoi 2.5D. Anda uenei
HacToswen cneuyndurkauny apxutektypbl (2,50) ¢ NpolMBKOK/NPO6MBKO BblIM OTHECEHbI K KoMMo3uTam knacca 3
(TpexmepHbim).

6.6 dusnueckne cBoiicTea. Tpu KOUeBble cocTaBaswowWwme Ana knaccudunkaymmn usnyeckux cBoiNCTs — o6beM-
Hasa ,0N151 BO/IOKHA, 06beMHas NJOTHOCTb W OTKPbITAasA NOPUCTOCTb. B Tabnuue 2 npefctasneHa cuctema knaccudukanmm
yrnepopa-yrnepogHbiX KOMMO3MTOB Ha OCHOBE 06bEMHOI A0M BONOKHA, 06 bEMHOI MAOTHOCTU WU OTKPbLITON MOPUCTOCTU.
CKOGY HarpyxawT UIn cKUMarT (B 3aBUCMMOCTM OT NpUHLMNA AeACTBMA YCTpOCcTBA) TakuMm 06pa3om, 4Tobbl Harpyska
nepefasana aKCLEeHTpUYeckoe ycuane ckobe n Tpasepce, UMUTUPYS NMPOMEXYTOUHOE KpensieHne K AepeBsAHHOW, CTeKNo-
NnnacTUKOBOW, CTasbHOI MK GETOHHOI onope.

6.6.1 [aHHble chunsnyeckme CBOCTBA M3MEPSOTCA HA OCHOBE CTaHAapToB ucnbiTaHnii ACTM. yka3aHHbIX B Tab-
nvue 2.

Ta6nuua 2 — Kofbl ypOBHeil knaccumkaumm yrnepoa-yrnepogHblx KOMNo3uToB no ou3nyeckum ceoiicteam

Kop, ypoBHeit

6 5 4 3 2
O6bemHas f0NA BOMOKHA, %. paccumTaHHas no
AaHHbLIM MPOU3BOACTBA >60% 50 %—59% 40 %—49 % 30 %—39 % <30%
A B C D E
O6beMHasn NA0THOCTb, F/cM3, paccuntaHHas ny-
Tem namepenusa (ACTM U559 unn ACTM L,838)
wvnn norpyxenus (ACTM L,1039) > 1.8 1,6—1,79 1.4—1,59 1.2—1.39 <12
2* 2 5 10 15
OTkpbITad NOpPUCTOCTb. %, MW3MepeHHasa ny-
Tem norpyxeHus (meTtog ucnbitannii no ACTM
L11039) <2% 2 %—5% 5 %—10 % 10 %—15% >15%
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6.7 MexaHuuyeckne cBoiicTBa. [lBe K/IUeBble cCOCTaBiswWMe A8 Knaccudurkauum mMexaHu4yeckux CBOUCTB —
npefenbHas KonbLesBas NPOYHOCTb, MPOYHOCTb HA pacTseHune (KOMHaTHaa Temnepartypa — KT) v Ko/bLeBO Moaynb
ynpyroctu/mMmoAynb ynpyroctu Ha pactskeHue (KomHaTHas Temnepatypa — KT) no rnaBHoili ocu. B Tabnuue 3 npuseaeHa
cuctema knaccudukaumn CTpyKTyp Yrnepoa-yrnepofHblx KOMMO3WTOB Ha OCHOBE 3arax ABYX K/IOUYEBbIX MeXaHU4ecKnx
CBOIACTB.

Tab6nuua 3 — Kofbl ypoBHeil knaccudgmkaumm yrnepoa-yrnepogHbix KOMnNo3uToB N0 MEXaHUYECKUM CBOMCTBaM

MpumevyaHne 1— B pamkax npouecca knaccugukauum cBONCTBa NPOYHOCTU HA YETHIPEXTOUEYUHbIA U3TMG U
U3rMGHbIA MOAYNb HE SIBNSIETCS AONYCTUMON anbTepHaTUBOI yNpyruMm cBoiicTBaM BBUAY BapuaTUBHOCTU, 06YCNOBNEHHOM
pasHbIMY TEOMETPUAMMN U3TMBGaeMbIX 06Pa3LLOB U Pa3HbIMU KOH(UTYpPALMAMI UCTbITAHWIA.

o leomeTpus — Hanpas- o
MexaHuyeckoe cBolicTBa JIEHHOCTb Ko, ypoBHeii
4 3 2 1 r
CpepgHune 3HayeHus npe- [nacTtuHal/6pycok —  >400 MMa 300— 200— 100— > 100 MMa
[enbHOl  NPOYHOCTM Ha  rnaBHas ocb 0". 399 MMa 299 MMa 199 MMNa
pacTskeHne u KonbueBoW  CTepxeHbl'Tpybka —
npoyHocTtnl (KT) no ACTM  oceBast Wan no koneb-
L1275 1 ACTM LI1773 My*
10 7 4 2 2+

CpegHunii  mogynb  pac- [MnactuHa/6pycok — > 100 Ma 70— 40— 20— >20 Ma
TSXKEHUS WUNW  KOMbLEBOW  rnaBHas ocb 0" 99 Ma 69 NMa 39 Ma
mogynb1l (KT) no ACTM  Tpy6ka/cTepkeHb —
L1275, ACTM  L1773. oceBas WX NO KoNb-
ACTM E111. ACTM L1198 |jy1»
n ACTM L1259

6.7.1 [laHHble CBOICTBa PaCTSXEHNSA M3MEPAIOT Ha OCHOBE CTaH4apTOB WCMbITaHWiA, ykasaHHbIX B Tabnuue 3. Cpea-

HUE 3HAYEHWsI PACCUMTLIBAIOT HA OCHOBE MUHMMA/ILHOTO KO/IMYECTBA UCTbITATE bHBIX 06pa3L0B — AeCsATh 06pa3sLoB 4/1s
pacueTa npefenbHO NPOYHOCTY HA PACTsXEHNE U NATb 06pa3LLOB 415 pacyeTa MOLYNs PacTsHKEeHNs.

MpumeyaHue — [aHHblli pasgen crtaHgapta ACTM n3MeHeH B Lensix coboaeHNs HOPM PYCCKOro si3blka, Npu-
HATOW TEPMUHONOMMKN N TEXHUYECKOTO CTUMS N3NOXKEHUSA.

11 B cnyyae KOMNO3WTHbIX TPY6, rae konbLeBas NPOYHOCTb [IOXKET CTaTb [NaBHbIM TpeboBaHMeM, cucTema Knaccu-
hrkaymm MoXeT cCblNaTbCA Ha KOMbLEBYIO NPOYHOCTb U KO/bLIEBOW MOAY /b BMECTO MPOYHOCTM Ha OCeBOE pacTsheHune u
COOTBETCTBYHOLEr0o MOAyNs. Takme 3HayeHus 6yayT OTMeYeHbl MHAEKCOM «H» Ha Koae ypoBHA: AH. BAun 1. 4.
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Mpunoxexne Ab
(cnpaBouHOE)

OpUTUHANbHbIW TEKCT HEBK/TIOUEHHbIX CTPYKTYPHbIX 3/1IeMEHTOB NpUMeHeHHoro ctaHgapta ACTM

6.1

1.2 Cuctema knaccudukaymm obecneyrsaeT BO3MOXHOCTb MAEHTU(ULMPOBATb U rPYNNMPoBaTh pas/imyHbie KOM-
no3nTHble matepuansl C-C Ha OCHOBaHUV MHMOPMAaLMK O TNe BOIOKHA, K/1acCe ero apXuTeKTypbl, YIJIOTHEHNN MaTpuLb,
hr3nyecknx 1 MexaHn4Yecknx cBoiicteax. flaHHasa cucteMa siBeTCA BbICOKOTOUHbIM MHCTPYMEHTOM UAeHTUdUKaLmm, Ko-
TOpPbI/ NO3BONSET FPYNNNPOBaThL pasHble BUAbl KOMMNO3NTHbLIX MaTepnanos C-C B 0TAeNbHbIE Kacchl, a Takke onpeensaTb
06l Yyt CTPYKTYpY W CBOICTBa onpefeneHHoro KoMno3uTHoro matepuana C-C. Cuctema MOXeT NMOMOYb chneuuanuctam
KepaMnyecKoi NpoMbILLIIEHHOCTN Npu pa3paboTke, Bbibope u npuMeHeHnn C-C KOMNO3UTHbLIX MaTepuanos ¢ Heobxoau-
MbIM COCTaBOM, CTPYKTYpOIi 1 CBOCTBaMM A1 COOTBETCTBYIOLLENO NPUMEHEHNS.

1.3 Cuctema knaccudukaumm npucsansaeT onpejesieHHbll Koj COOTBETCTBYIOLWEMY KOMMNO3UTHOMY Martepuany
C-C. KoTopblil BK/lOYaeT B ce6s1 MHhopmaLmio 0 TUNe BOSIOKHA, apXUTEeKType apMupoBaHus, BUAE MaTpuLibl, 06beMHO
flone BONIOKHA, M/IOTHOCTW, NOPUCTOCTU, NMPOYHOCTY Ha PaCTSXEHUN U MOAyrne pacTsxeHus (Npu KOMHaTHOW Temnepa-
Type).

1.3.1 PaccmoTpum npuMep koda knaccudukauuu  yrnepog-yrnepogHoro KOMMO3WTHOTO matepuana —
C3-A2C-4C2*-32 — knaccudmkauma ytnepos-yrnepofHoro KomMno3nuTHoro matepuana/komnoHeHta (C3) ¢ yrnepoaHbiM
BOJIOKHOM Ha nonvakpunoHutpunbHoli (MAH) ocHose (A), B ByXMEpPHOI (2) apxuTekType BOIOKHA C MaTpuueii MHWIb-
Tpauuu napoB xumuuyeckoin peakuun (C), 06beMHOIn foneit BonokHa 45 % (4). 06beMHoi nnoTHocTblo 1.5 r/cm3 (C),
OTKPbITOW NOPUCTOCTbIO MeHee 2 % (2'). cpeAHell BeNNUYNHOW NpeAenibHON NPOYHOCTM MpK pacTsxeHun 360 MMa (3) n
cpefHuM moaynem ynpyroctu 35 MMa (2).

1.4 flaHHasa cucTema knaccudukaumn ABNAETCA YHUBEPCabHbIM UHCTPYMEHTOM MAeHTUdUKaLuum, KoTopblii mc-
nosib3yeT orpaHuyeHHblli Habop CBOMCTB KOMMO3UTHOrO MaTepuana 15 TOYHOro pacnpejeneHns marepvuanos no rpyn-
nam. flaHHaa cuctema He fO/MKHA NMpeAcTaBAsATb CO60N MOMHY, AeTanbHY0 cneundukalymio matepyvana, Tak kak B Heil
HeT NonHoW MHhopMaLMmn No cocTasy, apxuTekType, U3n4eckum, MexaHu4ecknm, NPOU3BOACTBEHHBLIM W NMPOYHOCTHbLIM
XapakTepucTkam, KoTopble 0ObIYHO YKa3blBalOTCSA B MOJIHON TexHuuyeckoi cneundukauun. Pykosoactso ACTM L1783
COAEPXUT MOMHble NOAPOGHbIE YKasaHUsi U MHCTPYKLMWM NO NOAroTOBKE pa3BepHYTOi cneundmkauum matepuana gns
onpegeneHHoro komnosuta C-C.

1.5 EavHuubl. BennunHebl, ykasaHHble B eguHuiax CU. cuntaotca ctaHfapTHbeIMU. [ipyrie eAnHULbl U3MepeHuns B
HacToAWeM CTaHhapTe He UCMOMb3YIOT.

1.6 HacToAwmii cTaHAapT He NpeTeHAyeT Ha OCBelleHne B NOIHOM 06beMe BCeX BONPOCOB COB/IOAEHNA TEXHUKM
6e30nacHoOCTW (ecnn TakoBble UMEKTCH), KOTOPble MOTYyT BO3HUKaTb B CBA3W C €ro npumeHeHnem. OTBETCTBEHHOCTb 3a
yCTaHOB/IEHNE COOTBETCTBYIOLWMNX MEP N0 TEXHUKE 6€30MNacHOCTU 1 oOXpaHe Tpyaa, a Takke onpejeneHve NpUMEHUMOCTH
HOPMAaTUBHbIX OFPaHNYEHNiA 40 HaYana MCNob30BaHNA HACTOSLEro cTaHgapTa IeXUT Ha ero nosib3oBarerne.

n6.2
3  TepwmuHonorusa
3.1 OcHOBHble onpeaeneHns

OnpegenexHns MHOTMX TEPMUHOB, BCTPEYAIOLMNXCA B JaHHON knaccuduvKaum, MOXHO HailTu B CTaHA@PTHOW Tepmu-
Honoruu ana nsgenuii n3 rpacpmuta (ACTM LL709), koMno3uTHbIX MaTepuanos (ACTM [3878). TkaHell 1 MeTOA0B UCMbITa-
HWii TkaHell (ACTM [14850). a Takke B TEPMUHOMOTAN 4719 MeXaHnyYeckux ncnoitaHnii (ACTM EB6).

3.1.1 oTkpbITad nopuctocTb: O6bemHas 40NA BCeX NOP. NYCTOT U Na30B B Macce TBepAblX YacTuy, B3auMOCBS-
3aHHbIX APYr C APYrOM U CONpuKacaloWmnXcs ¢ BHeLIHeld NOBEPXHOCTbIO, B CBA3W C YeM AaHHYI XapakTepucTuky MOXHO
N3MepuTb rNy6MHON NPOHUKHOBEHNSA rasa Nnbo XUAKOCTU.

3.1.2 cnneTeHHble BOJSIOKHA: TkaHOe BOJIOKHO, MOSlyYeHHOe MyTeM nepekpelinuBaHus Tpex wnn 6onee KOHL0B
HWUTel Tak. YTo6bl HATK pacnonaraancb No AnaroHanun K BepTUKanbHOW 0CK BOMOKHA.

3.1.2.1 WccneposaHue. CnieTeHHble BO/IOKHA MOTYT UMETb ABYX- U TPDEXMEPHYIO apXUTEKTYpY.

3.1.3 o6beMHas NNOTHOCTb: Macca eguHuLbl o6bema MmaTeprana ¢ NPOHNLAEMbIMU U HENPOHULLAEMbIMU MYCTO-
Tamu.

3.1.4 TKaHb: [NA TEKCTUNbHbIX U3LEeNUIA — NocKas CTPYKTypa, cocToswas u3 HUTEel 1AM BONOKOH.

3.1.5 BOIOKHO: BOMOKHUCTbI BUA MaTepyn C OTHOWEHMEM A/IMH CTOPOH > 10 1 hakTuyeckum gnameTpom < 1 mm
(CMHOHUM — dhnNameHT).

3.1.5.1 WccneposaHve. BonokHo/punameHT ABNAETCS OCHOBHbIM 3/1EMEHTOM TKaHW U APYIUX TeKCTUMbHbIX
CTPYKTYp.

3.1.6 cogepxaHune BonokHa/dpakuma (06bem unn Bec): Konnyectso BOSIOKOH B KOMMO3MTHOM Martepuasne,
Bblpa@XeHHOe B BECOBbIX WM B 06beMHbIX NPOLeHTax.
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3.1.7 BONIOKOHHaA 3arotoska: NepenyHoe hopmoobpasoBaHne BOIOKHUCTOrO apMUPOBaHUA, 06bIYHO 6e3 MaTpu-
Libl. HO YacTO cojepxallee CBA3ylollee BeLlecTBo AN 06neryeHns NpousBoAcTBa, hopMupyemoe nyTem pacnpoctpaHe-
HUA/BNEreHns BoJIOKOH B hOPMY C NPUGAMKEHHBIMU K TOTOBOMY W3[E/NI0 KOHTYPOM U TOMLWMHOM.

3.1.8 rpachut: AnnoTtponHas kpuctannnyeckas hopma 3eMeHTHOro yrnepoja, BCTpeyalouiascs B Buae MuHepa-
na. 06bIYHO COCTOSALLAA U3 rekcaroHaslbHOM rpynnbl YraepoaHbIX aTOMOB (MPOCTPaHCTBEHHAsA rpynna P 63/mmc). Ho Takke
cyluiecTByioLwasa B pomboaapryeckoil hopme (npocTpaHcTBeHHas rpynna R 37).

3.1.9 rpadutnsauma: B npomssoacTee yrnepoga v rpaduta teepgodasHoe npespalieHme TepmMoAvHaMuyecku
HeycToluMBOro aMopgHOro yrnepoja B Kpuctananyeckuii rpacut npu BeicokoTemMnepaTypHoil TepmoobpaboTke B MHEPT-
Holi cpege.

3.1.9.1 NccnepoBaHue. CTeneHb rpacdutnsanum otobpaxaeT gnana3oH AanbHEro TpexXxMepHoro kpuctannorpadgm-
4yeckoro nopsifika, onpefensieMblii TO/IbKO B pamkax uccnefoanua audpakyuu. CteneHb rpautmsayuym 3HaumTensHo
B/NAET Ha MHOTMe CBOICTBA, Takne kak Ten1o0npoBOAHOCTb, 3/1€KTPONPOBOAHOCTb, MPOYHOCTb U XKECTKOCTb.

3.1.9.2 UccnepoBaHve. TepMuH rpadpuTusaumns LWUMPOKO UCMONb3yeTca AS onpefesieHnsa npouecca Tepmoo6bpa-
60TKM yrnepoaHbix MaTepuanos npu T > 2200 "C. He3aBNCMMO OT CTENEHU NOJy4YeHHON kpucTannusauyun. Ho Takoe yno-
TpebneHne TepMnHa HekoppekTHo. CnegyeT nsberaTb TepMuHa rpadmTsanmsa 6e3 BHeCeHNs B MPOTOKO NOATBEPXAEHUA
AanbHero TpexMepHoro kpucTannorpadmyeckoro nopsigka, onpegensieMoro B pamkax uccnefoBaHms gudpakumm, Tak kak
€ro Ucnosib3oBaHne MoXeT 6bITb HEBEPHBIM.

3.1.10 rnbpug: KomnosnTHbI MaTepuan, cogepxallnii He MeHee 4BYX pa3Hblx BUAOB MaTpuL, Uin apMypoBaHus.
Kaxpgas matpuua uav TMn apMupoBaHus MOryT pasnimyatbCs No CBOMM (a) m3nyeckum H MM MexaHnYeckumM cBoiicTBam.
(b) umeTb pasHyto MaTepuasnbHyo hopMy Uamn (C) XMMUYecKknit cocTas.

3.1.11 BsA3aHasA TKaHb: BoNokHUCTaa CTPyKTypa, nosydyaemas nyTem nepensieTeHus 04HOr0 unu 6osee KOHLOB
HUTW MU aHANOTMYHOrO MaTepuana.

3.1.12 nnacTuHa: /1to60ii BONOKHUCTBIA MAN apMUPOBaAHHbI BOTOKHOM KOMMO3UTHbIA MaTepuasn, COCTOALMA 13
nncToB (CnoeB) C O4HOW UM 6o1ee opueHTaLMAMIN OTHOCUTENIbHO Kakoro-nnbo HanpaB/ieHus oTcyeTa.

3.1.13 HanoxeHwue: MNpouecc M3roToB/IeHNs, NPU KOTOPOM HECKOJ/ILKO C/I0EB MaTepuasna pacnosaraiotca B onpeje-
NIeHHOW nocnefoBaTeIbHOCTU U C ONpefeneHHON opueHTaume.

3.1.14 maTpuua: HenpepbiBHbI KOMMTOHEHT KOMNO3UTHOTO MaTepuana, KoTopblii OKpyxaeT unu obTekaeT 3anuToe
apMupoBaHvie B KOMNO3UTHOM MaTtepuane u AeliCTByeT Kak MeXaHU3M nepegavyn Harpyskun Mexgy AUCKPeTHbIMU KOMMO-
HEeHTamn apMUPOBaHUA.

3.1.15 cnoii: B ABYXMEpPHbIX CIOUCTbIX KOMMO3UTHbIX Matepuanax — OTAe bHblli COCTaBAALWNI Pag Npu Npouns-
BOZICTBE W/IM BCTPEYaloLWmniica B KOMNO3UTHON CTPYKTYype.

3.1.16 XryT: B BO/IOKHUCTbIX KOMNO3UTHBIX MaTepuanax — HenpepbiBHaa ynopsifouyeHHas rpynna, kak npasuo,
napannenbHbIX KONIMMUPOBAHHbIX HENPEPbIBHbIX HUTEN, 06bIYHO HECKPYHYEHHbIX (CUHOHUM — POBWHT)

3.1.17 oAHOHanpaB/eHHbIt KOMNO3UT: JTl060I KOMNO3NTHBIA MaTepuas, apMUPOBaHHbI BOTOKHOM, y KOTOPOro
BCe BOJIOKHA PAacrnosioXeHbl B 0fHOM Hanpas/ieHUN.

3.1.18 TkaHOe MONOTHO: BONOKHMCTas CTPYKTypa, NoNlyyeHHas Yyepes nepensieTeHne XrytoB Uan HATel, pacnosno-
XEHHbIX B IByX WK 60/iee HanpaB/ieHUsAX, Ha CneunasnbHOM TKaLKOM CTaHKe.

3.1.18.1 WccneposaHune. CyliecTByeT MHOrO pasHOBUMAHOCTEN ABYXMEPHOrO TKaLKOro nepenseTeHns, Hanpuvep
NoNIOTHAHOE, CaTVHOBOE, CapXeBoe, KOP3MHHOe, lIoMaHas capxa u T. .

3.1.19 HuTb: B BONOKHUCTBIX KOMMNO3WUTHbIX MaTepuanax — HenpepbiBHas yNnopsagovyeHHas rpynna, kak npasuso,
napannenbHbIX KONIMMUPOBAHHbIX ANCKPETHbIX WU HeNPepbIBHbIX (DUIaMEHTOB. 06bIYHO CKPYYEHHbIX.

3.1.19.1 oAMHOYHAs HUTb: KOHeL, Ha KOTOPOM KaxAblii (uNaMeHT CKPYUYEH B OLHY U Ty Xe CTOPOHY.

3.2 OnpegeneHna TEPMUHOB, XapaKTepHbIX 419 HACTOALWEro cTaHgapTa:

3.21 OpHO-, fBYX- U TpeXMepHoe apMupoBaHme: OnucaHne opueHTauumn U pacnpefeneHns apMupyroLmux Bo-
JIOKOH W HWUTe B KOMMNO3NTHOM MaTepuarne.

3.2.1.1 WccnepoBaHue. B 0AHOMEPHO CTPYKTYpe BCe BOSIOKHA KOMGWHMPOBAHbI C yrnepoAHoit maTpuueid, rae Bo-
JIOKHA OPVWEHTUPOBAHbI B €4UHOM NPOAO/LHOM (X) HanpaB/ieHun. B AByMepHOU CTPYKType BCe BOSIOKHA PACMO/IOXEHbI B
NAOCKOCTU X—Y NNACTUHBI, GpyCcKa UK B ONMETKE NO OKPYXHOCTH (B HAMPABNEHUMW NO OCU U MO OKPYXXHOCTMW) CTEPXKHS UK
Tpy6bl 6€3 CoeJMHEHUS1 BOJIOKOH MO HanpaB/ieHWo OCK I UKW NO paAnanbHOMY HanpaBieHuio B TpexMepHoii CTpykType
apmupytoLee BO/IOKHO PaCcMOSIOKEHO B NAIOCKOCTU X—Y U B HANPABAEHUW I B N1ACTAHE, GPYCKe UM B OCEBOM, paauasb-
HOM HanpaBfIEHUN WU MO OKPYXHOCTU TPYObl U CTEPXKHS.

3.2.2 oceBoii Npegen NPoOYHOCTU: 15 KOMNO3UTHOW TPYBbl MW TBEPAOrO KPYINOro CTEPXHS — Npegen npou-
HOCTW BAO/Ib MPOAOJIbHON OCU CTEPXHSA WU TPYOKU. [lNS KOMMO3UTHOW NMOCKOW NAacTWHbl MW NPSMOYrosibHOro Gpyc-
Ka — npegen NPoOYHOCTU BAONb reOMeTPUYecKoli ocu HanpaBneHus.

3.2.3 yrnepoa-yrnepoaHblii KOMNO3NUTHbI MaTtepuan: KoMnosut ¢ kepaMmumyeckoii maTpuLeit, y kotoporo chasa
apMuUpoBaHWs npefjcTasfieHa HenpepbiBHbIMU YINepPOAHbIMU/IPAdNTOBLIMU HATAMW B (pOPME BOOKHA, HENpepbiBHOM
HWUTBIO UM TKaHbIM UMW CMSIETEHHbIM BOSIOKHOM, COZlepXaLliuMca B HenpepbiBHO MaTtpuue yrnepogal/rpacdurta (1—6).

3.2.4 yrnepofHble BOJIOKHA: HeopraHuyeckne BONOKHA C NEPBUYHBLIM (> 90 %) 3N1eMEHTHbIM COCTABOM Yyriepoga.
3TV BOJIOKHA 06pa3yloTCA NOCPECTBOM BbICOKOTEMMNEPATYPHOro NMPON3a OpraHNYecknx NepBUYHbIX BOJIOKOH (06bIYHO,
NoMaKpUnoHUTPUAbHbIX (MAH), MeKoBbIX N BUCKO3HbIX BOJIOKOH) B MHEPTHOI cpede (CMHOHUM — rpadMToBblie BOJIOKHA)
(7. 8).
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3.2.4.1 WccnepoBaHue. TePMUHbI «yrnepoa» n «rpadduT» 4acTo B3anMo3aMeHseMbl, O4HAKO YrnepoAHble BOIOKHA
1 rpacuToBblE BOSIOKHA pasnnyaloTca no TemnepaTtype nNpowsBoAcTBa W Tennoobpaborku, no Konuyectsy obpasyemo-
r0 3/1EMEHTHOrO yrnepoga 1 nonyvyaemoit Kpuctanimyeckoit cTpyktype yrnepoga. Kap6oHusauusi yrnepogHbix BOSIOKOH
06bIYHO MPOUCXOAUT NPU NPMGAN3UTENLHO 2400 *F (1300 "C) c o6pa3oBaHrem oT 93 % 0 95 % yrnepoaa; y rpamToBbIX
BOJIOKOH — npu 3450 ®F go 5450 "F (ot 1900 "C go 3000 "C), KO/IM4eCcTBO 3/IEMEHTHOrO0 yrnepoja B BO/IOKHE JOBOANTCA
80 99 %. (7. 8)

3.2.5 ocaxfeHvne/nHdunnbTpauMa napa nocse XMMUYeckol peakuuu: Xumuyeckuid npouecc, npu KOTOPOM
TBepAblli MaTepuan ocaxgaeTcs Ha MOAI0XKEe WAM Ha MOPWUCTOl 3aroToBxe BCMeACTBMe pacnaja Wau peakuuu raso-
06pa3HOro MCXoA4HOro BelecTea.

3.2.5.1 Wccneposanune. OcaxaeHne napa nocne XMMUYECKoW peakuuyn 06bIYHO MPOUCXOAUT NPU MNOBbILLEHHbIX
Temnepartypax B YC/IOBUSX PerynnpyemMoii cpeabl.

3.2.6 ynnoTHeHue npu nHduUAbTpauuy n nuponuse: [NsS KOMNO3UTHbIX MaTtepuasnos C yrnepoAHoW maTpuuei
nNpon3BOACTBO MaTpuULbl U NPOLECC YNIOTHEHNSA, NPV KOTOPOM XWUAKOE OpraHnyeckoe UCXOAHOe BeLlecTBO (Tepmopeak-
TUBHasA CMO/ia WU MeKOBOE BOJIOKHO) MHDUILTPUPYeTCsA/BHeAPAETCA B MOPUCTYIO 3aroTOBKY WM YacTUYHO NOPUCTbIN
KOMMO3WUTHBIA MaTepuan. [lanee opraHM4yeckoe UCXOJHOEe BelecTBO NUPOSIM3YeTCa B UHEPTHON cpefe ANs nepexofa u3
opraHuyeckoii B yrnepofHyto hopmy ¢ Heo6x0ANMOI CTeNeHbl0 YNCTOThbl U KPUCTAN/IMYECKOW CTPYKTypoii. Mpouecc WH-
dunbTpaLMn'nMponn3a MOXHO HEOLHOKPATHO NOBTOPATL A/15 3aNO/IHEHNA NOP W YBE/IMYEHUS NI0THOCTU KOMMNO3UTHOTO
marepuana.

3.2.7 reomeTpuyeckas CTPyKTypHas ocb: [l KOMNO3UTHOI NAOCKOI NAACTUHLI MW NPSIMOYTONIbHOTO Gpycka —
HanpasnsLlas ocb. onpefensemas ocblo/HanpaBaeHem Harpy3kum Npyu MakCMmasaibHO HE06XO4MMOM YPOBHE MPOYHOCTU
npu pactsxeHun. Takas 0Cb 06bIYHO MMEET HanbOobLUY0 Harpy3Ky Ha BOMIOKHO. [laHHas reomeTpuyeckas CTPyKTypHas
0oCb He Bcerja Ao/mxHa 6blTb pacnonioxeHa napassieslbHO N0 OTHOLUEHWIO K caMoli A/IMHHOW pa3MepHoil 0CK NAacTUHbI/
6pycKa/CTPYKTYpbl.

3.2.8 nuponuns: s KOMNO3NTHbIX MaTepuasnos C yrepoAHoi MaTpuLeil — KOHTPOMpyeMbIii Ten10Boi npoLecc,
npu KOTOPOM Yr/1eBOAOPOAHOE UCXOJHOE BELLeCTBO pacnajaeTcsi Ha 3/1eMeHTHbI yrnepos B UHepPTHOU cpefe (CUHO-
HUM — KapboHM3aums).

3.2.8.1 WccneposaHue. NMuponus 06bIYHO NPUBOAUT K NOTEpe Beca M BbICBOOOXAEHUIO yrnepoga 1 napos yrneBso-
Jopoja.

3.2.9 npAMOYronbHbIl 6pycok: TBepablii NPsIMOV CTepXeHb NPSAMOYTO/IbHOTO CeYEHUs C TakuMy reoMeTpuyecku-
MV napameTpamu, Kak LWMpUHA, TOAWMUHA U AVHA NPOAO/bHON OCH.

3.2.10 Kpyrnblii cTepxeHb: TBepAbll NPSAMOi NpoAonroBaTtblii LMAVHAP C TAKUMW reoMeTpuyYeckruMmn napameTpa-
MW. KaK HapyXHblii juameTp u ocesast ANHa.

3.2.11 kpyrnas Tpy6ka: MNonblii npogonroBathlili LUAVHAP C TAKUMWU FTeOMEeTPUYECKUMN NapaMeTpamu, Kak Hapyx-
HbIi AgnameTp, BHYTPEHHWII AgnameTp u oceBas AanHa.

3.2.12 noBepPXHOCTHOE YyNAOTHAKLWEeEe NOKPbITUE: HeopraHnyeckoe 3aliMTHOE MOKPbITUE, KOTOPOE HaHOCUTCA
Ha BHELLUHIOI NOBEPXHOCTb KOMMO3UTHOro matepuana C-C Ana 3aluTbl OT OKUCIEHUS MPW BO3AECTBUN BbICOKUX TEM-
nepartyp wnv ot Koppo3uu 6o 4718 NOBbILEHWA U3HOCOCTOMKOCTM U MPOYHOCTM Matepuana Ha uctmpanve. na Takmx
NOKPbITUA 06bIYHO NCMOMb3YeTCA NPOYHbIN, HEMPOHULLAEMbIN, KepaMuyeckuii maTepuan.
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4 3HauvyeHue n NnpuMeHeHune

4.1 KomnosuTHble maTepuansl onpegensiotca dasom/chasamm apmmposarmsa B maTpuue. CocTas 1 CTPYKTYpY 3THX
COCTaBMAOWMNX KOMNOHEHTOB B KOMMO3WUTax CneuuanbHO PeryimpyroT ANs KOHKPETHOW 061acTu NPUMEHEHUs C y4eToM
cneunduuecknx TpebosaHuii K Nx pabounm xapaktepuctmkam. B cnyyae yrnepog-yrnepogHbix KOMNO3UTOB C BO/IOKOH-
HbIM apMMpoBaHnemM ocoboe BHUMaHWe yaensioT Bbi6opy BOIOKOH apMupoBaHus (CocTas, CBOWCTBA, CTPYKTYpa, KOHTaKT-
HOe MOoKpbITUE U T. A.). MaTpuubl (CocTas, CBOWCTBA M CTPYKTypa), CTPYKTYpbl KOMNo3uTa (cocTaBnsoLmne dpakymm, ap-
XUTEKTypa apMUpOBaHUs, KOHTAKTHOE MOKPbITME, CTPYKTYpa MOPUCTOCTUA, MUKPOCTPYKTYpa U T. A4.) U yCnoBusM 06paboTkn
(cbopka, chopmoBaHue, ynnoTHeHue, 06paboTka NOBEPXHOCTM U T. 4.). MOXeT 6biTb BbIOpPaH LWMPOKWIA Anana3oH KOHEUYHbIX
VNHXEHEePHO-TEXHUYECKNX CBOWCTB (hM3NYEeCKNX, MEXAHNYECKNX, TEMTOBbIX, 3/IEKTPUYECKNX U T. A.) CO 3HAUYMTE IbHON Ha-
npaB/ieHHOW aHu3oTponueii ceoincTs (9—12).

42 TpepnoxeHHas cucTtema knaccudukaumm no3BonseT MNPOeKTUPOBLLNKaM/MONbL30BaTENSAM/M3TOTOBUTENAM
onpefensitb U OPraHM30BbIBaTb PasinyHble BUAbl kKOMNO3MToB C-C (Ha OCHOBE BOJIOKHA, MaTpuLbl, apXUTEKTYpPbl, PU3MN-
YeCcKMX N MexaHW4ecKux CBOMCTB) AN1A NPUMEHEHUSA B KOHCTPYKLMAX pasHoro tuna. Cuctemy MoryT Ucnosnb3oBaTb cre-
LManncTbl KOMMNO3WUTHOW MPOMBIWIEHHOCTU NpU pa3paboTke, BbIGOpe U NPUMEHEHUN KOMNO3WUTHbIX MaTepuanos C-C ¢
Heo6X0A4MMbIM COCTaBOM, CTPYKTYPOIi U cBOWCTBAMW 418 NPUMEHEHNA COOTBETCTBEHHO.

4.3 [MlaHHas cuctema knaccudukaumn ABASETCS BbICOKOKNACCHBIM MHCTPYMEHTOM MAeHTUdrKaymm, KOTopbIin nc-
nosib3yeT orpaHNYeHHbli Habop CBOMCTB KOMMO3UTHOrO MaTepuana 415 TOYHOro pacnpejeneHns marepuanos no rpyn-
nam. [laHHasa cuctema He AO/HKHA NpeAcTaBnAaTb CO60I NOMHylo, AeTanbHylo cneuyudurkauno matepuana, T. K. B Heil
HeT NONHOI MHhopMaLMn No cocTasy, apxuTekType, U3nYeckuMm, MexaHn4ecknm, NPpon3BOACTBEHHbLIM W MPOYHOCTHbLIM
XxapakrepucTkam, KoTopble 06bI4YHO yKa3blBalOTCA B NOIHON TexHuyeckol cneyndukaunn. ACTM L1783 cogepxuT yka-
3aHUSA U MHCTPYKLMM NO NOAFOTOBKEe pa3BepHyTOI cneundmkayun maTeprnana ans onpefgeneHHoro komnosurta C-C.
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0B6.4
5 Yrnepoa-yrnepogHbie KoMNO3nTbl

5.1 Yrnepoga-yrnepogHbole KOMMO3uUTbl COCTOAT W3 YIrN1epoHO-rpamMTHOrO apMupyoLLero BOIOKHa B YrnepoaHo-
rpacuTHoi maTpule. CoyeTaHne BOTOKOH M YINepoAHOA MaTpuubl, BOSIOKOHHAA apxutekTypa (hopma u cTpykTypa BO-
JIOKOHHOI# 3aroTOBKWM, MHOTOMEPHOE pacnpocTpaHeHne BOSIOKHA U 06bemMHoe coAepXXaHne BOSTIOKOHHOTO apMUpOBaHus),
cocTaBs hasbl MaTpuLbl, MUKPOCTPYKTYpa, MIOTHOCTb W MOPUCTOCTb KOMMNO3WUTa cneuunanbHo NoAao6paHsbl AN NONAyYeHNs
ONTUMasIbHbIX XapakTepucTuk Komnosmta. BonokHa MoryT 6b1Tb NOJBEPXKEHbI MOBEPXHOCTHON 06paboTke ANS yayyLlleHns
XapaKTepUCTNK BONOKHA/TKaHW WAV ANS KOHTPONA Haf CBA3AMU MeXAy BOIOKHOM 1 maTtpuueli (9— 15).

5.2 MexaHnyeckue, Tennosble 1 husnyeckne cBoiicTBa yrnepoa-ytnepogHbix (C-C) KOMNO3MTOB onpefensoTcs
CNOXHbIM B3aUMO/eiiCTBMEM COCTaB/SAOLWNX 3/TEMEHTOB (BO/IOKHO, MaTpuLa, NOpUCTOCTb) B NJ1aHe XMMUYECKNX CBOWCTB
3/1eMEeHTOB, cocTaBa (hasbl, MUKPOCTPYKTYpPbl, CBOWCTB 1 cofepxaHus pakunii: apxuTekTypbl BOSIOKHA: CBA3EN Mexay
BOJIOKHOM W MaTpuLei 1 BAnsHMS 06paboTkn Ha CBOICTBA COCTABAAIOLWMNX 3/IEMEHTOB, UX CTPYKTYPY ¥ busnyeckune B3a-
nmoaencTemna. Kaxablii n3 aTux hakTopoB MOXeT 6biTb USMEHEH /1 CO34aHUA CTPYKTYPbI/KOMMNOHEHTA C HE06X0ANMbIMMN
MexaHu4yeckumu, pnusnyecknMm 1 TeNI0BbLIMU CBONCTBAMU. XapakTepucTUKN HanpasneHus B komnosutax C-C mMoryT 6biTb
MN3MEeHeHbl MOCPeACTBOM aHW30TPOMNHO| apXUTEKTYPbl apMUPOBAHUS U3 YINIePOAHOro BOoMOkHa (9— 15).

5.3 YrnepoaHo-rpacutHbie BONIOKHA — 3TO HenpepbiBHble duiamMmeHTbl manoro gnametpa (5—20 MKm), U3roToB-
NeHHble U3 NOINaKPUIOHUTPUIIbHBIX, NMEKOBbIX M BUCKO3HbIX MEePBUYHbIX BOMIOKOH. MexaHuyeckue 1 TennoBble CBOCTBA
yr1epoAHOro BO/IOKHA B 3HAYMTE/NIbHON CTENEHN 3aBUCAT OT COAEepXaHus yrnepoaa, KpUCcTanInyeckol peweTkn, pasve-
pa KpuUCTanIMTOB U HanpaB/IeHUss BO/IOKOH. 3TN hakTopbl 06YCNOBAEHbI XUMUYECKAM COCTABOM NEPBUYHbLIX BOTOKOH 1
ycnosuamu o6paboTkn (HamoTka, kap6oHu3aunsa u rpacunTnsauns). YrnepogHole BoIokHa 06bIYHO KNacCcuuLmpyoT Kak
BbICOKOMPOUHblE (MPOYHOCTb Ha pacTsxeHune - 3—5 [Ma, moAynb ynpyroct - 200—400 Ma) nan BbICOKOMOAY IbHbIE
(mogynb ynpyroctu > 500 IMa. npoYyHOCTb Ha pacTsxeHue < 3 Mla). YrnepogHble BO/IOKHA YacTO 3HAYNTENbHO pasnunya-
I0TCS MO CBOMM MeXxaHW4yeckuM W Tens10BbIM CBOCTBAM B OCEBOM HanpaB/ieHWN N0 CPaBHEHWIO C pagnasbHbIM Hanpasne-
HWEM aHU30TPONUN KpUCTaNINYEeCcKoin CTpyKTypbl (8. 9).

5.4 YrnepofHble BO/IOKHA 06bIYHO 0O bEAVHAIOT B M/IOTHbIE MHOTOMUNIAMEHTHbIE XIYTbl, KOTOPbIE MOTYT ObITb CBEP-
HYTbl WM YNOXEHbl B OAHOMEPHbIE KOHCTPYKLUW, CMAeTeHbl,'ynoXeHbl/CKpyUYeHbI/CBA3aHbl B [ByXMEpPHbIE KOHCTPYKLUN
UNN CNEeTEeHbI/YNOXEeHbI/CKPYYEHbI, TPOLWNTLI B TPEXMEPHbIe KOHCTPYKUuUK. Kaxaas u3 3TUX BOSTOKOHHbLIX KOHCTPYKUUI
Npov3BOAMTCA C ONpefeieHHOR apXnTeKTypoii BOJTOKOH U LUMPOKMM Anana3oHOM coCTaBa BOJIOKHA. B pasHbIX BO/TOKOH-
HbIX apxuTekTypax MoryT 6biTb pa3Hble nokasaTtesi aHu30TPONMM apMUpPOBaHNSA B 3aBUCUMOCTW OT OTHOCUTENIbHOTO CO-
[epXaHusi BOSIOKHa B KaX0M OPTOrOHa/IbHOM HanpasieHUN.

MpumeyaHue 1— Paj cywecTBYOWUX HA PbIHKE Yr/1ePOA0-YINepoaHbIX KOMMNO3UTOB UMEET ABYXMEPHYIO
NNETEHYI apXUTEKTYpy NOMOTHA W YNaKOBbIBAETCS MHOTOC/NOMHbIMK cTonkaMu. Komnosut C-C ynnoTHseTcs A5 nonyye-
HUSI KOHEYHOI KOHCTPYKLMU C OPTOTPONUYECKUMU U KBA3UM3OTPOMNUUYECKMMU MEXAHUYECKVMU 1 TENOBbLIMU CBOCTBaMMU.

5.5 YrnepogHyto maTpuuy B komnosutax C-C 06bl4HO M3rOTOBASIOT ABYMA Cnoco6amMu: nmyTeM MHOrOCTyneH4aToii
XUAKON MHUNbIpaLMM/Nnponm3a uav nytem MHUAbTPaLuM Napos Npu XMMuyeckoin peakuyun (1—6). B aTux AByx npo-
Leccax hopMMpoBaHMA MaTpuLbl UCMONb3YIOT pasHble NepBUYHbIE BOSIOKHA U pa3Hble ycnoBus o6paboTku, 4to obycnas-
NnMBaeT pas3NMums B XMMWYECKOM cOCTaBe, KpucTanausauuu, CTPyKType U MUKPOCTPYKType (M/I0THOCTb, NOPUCTOCTb W
TPELYMHbI) YrNepoAHOM MaTpuLbl. MyTem KOMGUHALMMN ABYX NPOLECCOB YN/IOTHEHUSI MATPULIbl MOXHO cO3faTb IMGpPUAHYI0
yrnepoaHyto Matpuy.

5.6 B HekoTopbix komno3utax C-C HeopraHMyeckoe 3aliUTHOE MOKPbITNE HAHOCUTCS Ha BHELUHIOI NOBEPXHOCTb
KOMMO3uTa A9 3aWuThl OT OKUCAIEHUA NPU BO3AENCTBUM BbICOKMX TemnepaTyp Uav oT Kopposuu, NM60 415 NOBbILLEHUS
M3HOCOCTOWMKOCTU ¥ MPOYHOCTM MaTtepuana Ha UcTupaHue. [na Taknx NoKpbiTUA 06bIYHO MCMO/MbL3YIOT MPOYHBIA, Henpo-
HULaeMblii KepaMnyecknii matepuarn.

5.7 B3aumopeiicTBue aTux Tpex HabopoB NepeMeHHbIX hakTopoB [(1) — Tun. CBONCTBA M MOKPbITUE YINEPOAHOro
BOJIOKHA; (2) — cocTaB BOJIOKHA, CTPYKTypa XryTa u apxuTektypa; (3) — coctaB v cBoiicTBa hasbl MaTpULbl, KpUCTan-
Nnn3auus. NA0THOCTb, CTPYKTYpa M MOPUCTOCTb] NO3BONAET co3fjaBaTb KOMMO3nUTbl C-C € LIMPOKMM Anana3oHOM MexaHu-
Yeckmnx v uanyecknx CBOWMCTB, a Takxe crneunasbHo NoAo6GpPaHHbIMWN aHU30TPONHBIMU XapakTepUCTKaMu B OCHOBHbIX
Hanpas/ieHusX.

NB6.5

6.5 B Tabnuue 1 0606LeHbl Kofbl knaccudukaumy no TuRYy, KNaccy 1 ypoBHIO YI1ePOA-yr1epoHbIX KOMIO3UTOB.
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Ta6nunya 1— Kogpl knaccudumkaumm yrnepoa-yTnepogHbix KOMNo3nTos

Mopsipok CBoiicTBO Kog, knaccudpmkam
1 Twn—TnBO- A — yrnepogHoe P — yrnepogHoe R — yrnepogHoe H — rubpug yrne-
JI0KHa BOJIOKHO Ha OCHOBE  BOJIOKHO Ha OCHOBE  BOJIOKHO Ha OCHOBE  POJHbIX BO/IOKOH
MAH neka BVICKO3bI
2 Knacc — ap- 1 — nneteHblii hu- 2 — gByxmepHble 3 — TpexmepHoe
XWTEKTypa BO- N1TaMBHT WM OAHO-  MIACTUHbI OfHO-  N/IeTeHue, XryT Win
JIOKOH MepHble MNNaCTUHbl  OCHbIX MOTKOB WM  HamoTKa
O HOOCHbIX MOTKOB nneteHble/BuTbie/
BA3aHble C/ion
3 YpoBeHb — S — Tepmopeaktus- P — Tepmonnactuy- C— unHdunbtpaumas H— rnbpug cmonsl

Has cMmona

Haa cmona'nek

XUMMYeCcKoi

n nnx

TMN MaTpULbl napa

peakuumn (UMX)

Mpunoxexne OB
(cnpaBouHoe)

CsefleHnsa 0 COOTBETCTBUMN CCbINTOYHBIX HALMOHANMBHbLIX U MEXTIOCYyapCTBEHHbIX CTAHAAaPTOB
ctaHgaptam ACTM, nCcnosib30BaHHbIM B Ka4eCTBe CChIJIOYHbIX B NPUMEHEHHOM cTaHgapTe ACTM

Ta6nunya /[AB.1

O603HaYeHNe CCbINIOYHOTO

CreneHb
HaLWOHa/IbHOr0, MEXrocyjapCTBeHHO COOTBETCTBUSA O603HaYEHME 1 HAaVIMEHOBaHWE CCbITIOYHOK cTaHaapTa ACTM
cTaHpapTa
FOCT 32794—2014 NEQ ASTM D3878 «KomMno3utHble Matepuassl. TEPMUHOMOTNA»

MpumevyaHune — B HacToAwWwel Tabnmue NCNonb30BaHO cnegyloliee ycioBHOe 0603HaueHne cTeneHn cooTeeT-
CTBUSA CTaHapTOB:
- NEQ — HeakBuBasieHTHble CTaHA4apThl.
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Mpunoxexnune Ar
(cnpaBoy4HOE)

ConocTtaBnieHne CTPYKTYpbl HAcTOALWEro cTaHAapTa co CTPYKTypoii
NPUMEeHeHHOTro B Hem cTaHgapta ACTM

Tab6bnunya Ar.l

CTpykTypa HacTosWero craHgapra CTpykTypa cTawpgapta ASTM C1836 - 16
Pasgens Noapasaens MyHKTbI Pasgens Noppaspens MyHKTbI
1 — — 1 11—16 —
2 — — 2 21 —
3 31 3.1.1—3.1.19
: o N 3 3.2 321—3.2.12
— 4 4.1—4.3 —
_ 5 5.1—-5.7 —
6.1 —
6.2 6.2.1—6.2.4
4 4.1—4.4 —
6.3 6.3.1—6.3.3
° 6.4 6.4.1—6.4.4
— 6.5 —
4 4547 — 6.6—6.8 —
— 7 7.1 —
MpunoxeHus OA-OT MpunoxeHusn —

MpumeuvaHus

1 CTpyKTypa HacTosiLero ctaHgapTa n3MeHeHa OTHOCUTENIbHO NMPUMEHeHHOro cTaHgapTa ACTM ansa npusegexus B

cooTBeTCTBUE C Tpe6OBAHMAMM, yCTaHOBMEHHbIMU B TOCT 1.5—2001.

2 BHeceHbl oNoIHUTENbHbIE NPUIoXeHns JA—/T B COOTBETCTBUN C TPeGOBAHUSIMU, YCTAHOB/IEHHBIMU K 0CDOPM-

NIEHNI0 HALMOHANbHOTO cTaHAapTa, MOANMNLIMPOBAHHOMO MO OTHOLWWEHUIO K cTaHAapTy ACTM.

1n
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