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Mpepgucnosue

1 NOArOTOBJ/IEH O6beanHeHueM opugudeckux nuy, «Cow3 nponssoauTeneli KOMNO3MTOB» COBMECT-
HO ¢ ABTOHOMHOI HEKOMMEPYECKOl opraHusaumnei «LleHTp HopMrpoBaHus, ctaHgapTusaummn u knaccuduka-
LM KOMMNO3UTOB» HA OCHOBE COGCTBEHHOrO NMepPeBOAa Ha PYCCKUI A3bIK aHrN0A3bIYHON BEPCUM CTaHAApTa,
yKa3aHHOro B MyHKTe 4

2 BHECEH TexHuyeckum koMuTeTom no ctaHgaptnsaunmn TK 497 «KoMnNo3nTbl, KOHCTPYKUUKN U U3ge-
NNA U3 HUX»

3 YTBEPX/JEH /I BBEAEH B IENCTBUE MMpukazom defepanbHOr0 areHTCTaa No TeXHMYECKOMY pe-
rynupoBaHuio 1 MeTponoruu oT 5 gekabpsa 2017 r. N9 1884-ct

4 HacTosiwmii ctTaHgapT ABNseTcs MOANMULMPOBaHHbLIM NO OTHOLLEHWIO K cTaHaapTy ACTM LI1835— 16
«CTaHAapTHaa knaccudukauymsa KOHCTPYKUWIA N3 kKapbug kpeMHUii-kapbug KpeMHUEBbLIX KOMNO3UTOB, apMUpPO-
BaHHbIX BOSIOKHOM» (ASTM C1835—16 «Standard Classification for Fiber Reinforced Silicon Carbide-Silicon
Carbide Composite Structures», MOD) nyTeM U3MeHEHUS COAEPXaHNA OTAENbHbIX CTPYKTYPHbIX 3/1IEMEHTOB,
KOTOpble BblAeNeHbl BEPTUKANIbHONW NIMHNEN, PacnoNOXEeHHOW Ha Nonax atoro Tekcta. OpurnHanbHbI TeKeT
3TUX CTPYKTYPHbIX 3/1IEMEHTOB npusefeHHoro ctaHgapta ACTM 1 06BbACHEHWUA NPUYMH BHECEHUS TexHuue-
CKMX OTKNIOHEHWIA NpuBeAEeHbI B AONOTHUTENLHOM NpunoxexHun JA.

B HacTosLWuiA cTaHAapT He BKIOUEHbI cCbiikn HA ACTM Li242. ACTM LI559. ACTM L1039, ACTM Lj1198,
ACTM L1259. ACTM L1275. ACTM L1773, ACTM L1793. ACTM [3878. ACTM [14850. ACTM [16507,
ACTM E6. ACTM E11. ACTM E1309 BmecTe C NONOXEHUsAMU, B KOTOPbIX OHU MPUBELEHbI.

B HacToAwMA cTaH4apT He Bk/IoYeHbl pasgens! 4. 5. nogpasgenst 1.2—1.6, 6.5. nyHKT 6.7.1 npume-
HeHHoro ctaHgapta ACTM. KoTopble HelenecoobpasHo NPYMEHATb B POCCUIACKON HauWOHaNbHON cTaHgap-
TU3aLUMN. TakK Kak OHU MMEKT NOACHAIOLWNIA N CNPaBOYHbIN XapakTep. YkasaHHble CTPYKTYPHbIE 3/IEMEHThI, He
BK/IHOYEHHbIE B OCHOBHYIO YacTb HACTOALLEro cTaHgapTa, NpuBefeHbl B AOMOSTHUTE/ILHOM NpunoxeHun Ab.

HanmeHoBaHue HaCTOALLEro cTaHAapTa U3MEHeHO OTHOCUTE/TIbHO HaVMeHOBaHWA yKa3aHHOro ctaHgap-
Ta ACTM ans npusegeHus B cootsetcteune ¢ FOCT P 1.5—2012 (nyHkT 3.5).

B HacTosAwem cTaHgapTe ccbinika Ha ctaHgapT ACTM 3ameHeHa CCbINIKOW Ha COOTBETCTBYHOLLUI MeX-
rocyfapcTBeHHbIl cTaHgapT. CBefjleHns 0 COOTBETCTBUM CCbISIOYHOTO MEXIoCyJapCTBEHHOro cTaHjapTa CTaH-
napty ACTM. ucnonb3oBaHHOMY B KayeCcTBe CCbl/IOYHOro B npumeHeHHoM cTaHgapte ACTM. npusegeHs! B
[O0NOSTHATENBHOM NpunoxexHun AB.

ConocTaB/fieHve CTPYKTYpbl HACTOALLEro cTaHfgapTa co CTPYKTYpOii ykasaHHoro ctaHgapta ACTM npu-
BEeJIEHO B ONONHUTEIbHOM npuaoxexHun A

5 BBEJEH BIEPBbIE

MpaBuna NpYMeHeHs HacTOoALEero cTaHjapTa YCTaHOB/EHbl B CTaTbe 26 ®efepasibHOro 3akoHa
oT 29 moHa 2015 r. Ne 162-9#3 «O cTaHgapTwusauun B Poccuiickoii ®egepauun». NHbopmaumua o6
N3MEHeHNAX K HacTosALeMy cTaHgap Ty ny6nkyeTca B eXXerogHom (Mo CoOCTOAHMI0 Ha 1aHBapa TekyLero
rofa) MHhopMauMoHHOM yKasaTene «HauvoHanbHble cTaHAapThi», a ouLManbHblil TEKCT U3MEHeHWi
M NOMpaBoOK — B eXeMeCA4YHOM WHOPMAaLMOHHOM ykasaTene «HauuoHanbHble cTaHfapTbi». B cnyvae
nepecMoTpa (3ameHbl) M OTMEHbl HACTOALWEro cTaHAapTa cooTBeTCTBYLee yBeJoM/eHe byaeT
ony6/nKoBaHO B 6GmKaiilleM BbIMyCKe eXeMeCAYHOro MHMOPMAaLMOHHOro ykKasaTens «HauvoHabHble
cTaHgapTbi». CooTBETCTBYyOWAsa MHDOPMaLMA, YyBeLOMNEeHNEe W TeKCTbl pasMellalnTCcsa Takke B
MHhOPMAaLMOHHOW cucTeme 06LLero Nonb3oBaHna — Ha oduumanbHOM caiTe defepasbHOro areHTcTBa
No TEeXHNYECKOMY perynvpoBaHunio n mMeTposorum B ceTn NHTepHeT (www.gost.m)

© CraHgapTuHdgopm. 2017

HacTosAwwmit ctaHaapT He MOXeT GbITb MOSIHOCTHIO U/IM YAaCTUYHO BOCMPOW3BEAEH, TPAXNPOBAH U pac-
NPOCTPaHEH B KAUECTBe OULMANLHOMO N3aaHus 6e3 paspelleHnst defepasbHOro areHTCTBa No TeXHUYEecKo-
My perynupoBaHunio u MeTposiornm
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CopepxaHune
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MpunoxeHne B (cnpaBoyHoe) CBefleHns 0 COOTBETCTBUM CChINIOYHbIX HALMOHA/bHBIX
1N MeXrocyfapcTBeHHbIX cTaHAapToB ctaHgaptam ACTM, ncnosib3oBaHHbIM B KayecTse
CCbINIOYHbIX B MPUMEHEHHOM CTaHAAPTE ACTM ..o 10
MpunoxeHne AI (cnpaBo4yHoe) ConocTaBneHne CTPYKTYpbl HACTOSALLEro CTaHAaapTa co CTPYKTYpoOi
NPUMEHEHHOro B Hem cTaHdapta ACTM
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HALUWOHANbHBIN CTAHOLAPT POCCUMNCKOW SGEALEPALUMN

KOMMNO3UTbl KEPAMUNYECKME.
KAPBUWAKPEMHWEBBIE KOMMNO3UTbl. APMNPOBAHHbLIE KAPBUAKPEMHVEBBLIM BO/TOKHOM

Knaccundukaumsa

Ceramic composites. Silicon carbide composites reinforced with silicon carbide fiber. Classification

fata BBegeHns — 2018—06—01

1 O6nacTtb NpUMeHeHUs

HaCTOﬂLLI,I/IVI CTaHOapT pacrnpocTpaHAeTCAa Ha KepaMnyeckme KoOMnos3nTbl U yCTaHaBInBaeT KﬂaCCVI(pVI-
Kauuto Kap6VI,D,erMHVIeBbIX KOMMNO3NTOB, apMNPOBAaHHbIX Kapﬁl/l,D,erMHVIeBblM BOJIOKHOM.

MpumevyaHune — CM.OAN (npunoxenunelA).

2 HopmaTuBHbIE CCbINIKK

B HacTosAWem cTaHfapTe UCNo/sb30BaHa HOPMAaTUBHAA CCblfka Ha CnefyoLnin cTaHaapT:
FOCT 32794 KomnosuTbl NnonnMmepHsle. TepMuHbl 1 onpegeneHns

NMpnmevyaHue — lNpu NONL30BAHUN HACTOSALWMM CTaHAAPTOM Liefiecoo6pa3Ho NPOBEPUTL AeiCTBUE CChINOYHbIX
CTaH4apToB B MHDOPMALMOHHOI cucTeMe 06LLEr0 NOMb30BaHUS — Ha ohuLManbHOM caiiTe PefepanbHOro areHTcTBa no
TEXHUYECKOMY PeryimpoBaHuio U MeTPOIOruK B CETU VIHTEPHET WAN NO eXerofHoMy MHGopMaLMoHHOMY ykasaTesnto «Ha-
LMOHasbHbIE CTaHAAPTLI#, KOTOPbIV ONy6MKOBAH NO COCTOSIHWIO Ha 1 siHBaps TeKyLLero roga, v no BbiNyckam exemecsy-
HOro MHHOPMAaLMOHHOTO ykasaTens «HaunoHanbHble CTaHAapTbl» 3a TekywWwuii rog. ECnv 3aMeHeH CCbiNOYHbIA CTaHaapT,
Ha KOTOpbIli AaHa HefaTMpoBaHHAs CCblfKa, TO PEKOMEHAYETCS UCN0Mb30BaTh AENCTBYIOLLYI0 BEPCUIO 3TOTO cTaHhapTa
C Y4YeTOM BCeX BHECEHHbIX B [JlaHHYI0 BEPCUIO U3MEHEeHWIA. ECnn 3aMeHeH CCbINIoYHbIN CTaHAApT, Ha KOTOpbIi AaHa faTu-
poBaHHas CCblnka, TO PeKOMeHAyeTCcsl UCNO/b30BaTb BEPCUIO 3TOTO CTaHAAPTa C YKa3aHHbIM BblllEe FOA0M YTBEPXKAEHUS
(NpuHATKSA). ECcnn nocne yTBEpXAEHUA HACTOSLWEro cTaHAapTa B CCbIIOYHbIA CTaHAAPT, Ha KOTOpPbIA AaHa faTupoBaHHas
CCblNKa, BHECEHO W3MEHEHWE, 3aTparmBatolLee NONOXEHNE, HA KOTOPOE faHa CCbiska, TO 3TO NOMOXEHNE PEKOMEHAYETCS
npUMeHATL 6e3 yyeTa JaHHOTo N3MEHEHUA. ECnn CCbINOYHbI cTaHAapT OTMeHeH 6e3 3aMeHbl, TO No/IoXKeHue, B KOTOPOM
[laHa ccblfika Ha Hero, PeKOMeHAyeTCsl NPUMEHSITb B YACTU, He 3aTparnBatoLLeil 3Ty CChlky.

3 TepMuHbl U onpegeneHusa

B HacToswWweM ctaHgapTe npuMeHeHbl TepMuHbl o FTOCT 32794.

MpumeuyaHue — Cm.JA.2 (npunoxerHnelA).

4 Knaccudunkaums

4.1 Kap6uaKkpemH/eBble KOMMNO3UTbI, apMUPOBaHHbIE Kap6UAKPEMHUEBLIM BOSIOKHOM, Knaccuduuupy-

10T MO CNeayrwWwyM nprusHakam:
- N0 TUMY BOMIOKHA W CMOcoby ero Npou3BOACTBa;
- N0 TUMY apMUPOBaHUS;
- M0 MeToAy YN/IOTHEHUS MaTpULb,
- N0 h3MYEeCcKnM CBOCTBaM.
- N0 MexaHWYyeckum CBOMCTBaM.

M3paHune oduymansHoe
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4.2 Mo Tuny BOMOKHA U crnocoby ero Npou3BOACTBa KapbuakpeMHUEBbIE KOMMO3UTbI, apMUPOBaHHbIE
kapbuaKpeMHMeBbLIM BOSIOKHOM, NOAPa3aensoTcs Ha:

- A — BOJIOKHO C COAEpXaHneM Kpuctanamyeckoro kapbuaa KpemHus CTeXMoOMeTpUYeckoro cocrasa
cBbile 95 % macc., NonyvyeHHoe BbICOKOTEMMNepaTypPHbIM NMUPOAN30OM W CNEeKaHUEM KPeMHUIAopraHnyeckoro
npekypcopa B MHEPTHOI aTmMocdepe;

- B — BOJIOKHO C cofiepXaHnem KpUcTai/IMyeckoro kapbuaa KpeMHUs CTeXMOMETPUYECKOro coctasa oT
85 % macc, A0 95 % macc., Nosly4eHHOe BbICOKOTEMMEPaTYPHbIM NMPOIM3OM U CNEKAHUEM KpPeMHUiopraHu-
4yecKoro npekypcopa B MHepTHoOl atmocdepe;

- C — BOJIOKHO C COofiepXXaHneM KpUCTa/I/IM4eckoro kapbuaa KpeMHVSA CTEXMOMETPUYECKOTo cocTaBa He
60nee 80 % macc., NoslyYeHHOe BblCOKOTEMMEpPaTypHbIM MUPOSIM30M U CrieKaHWeM KpeMHUAopraHnyeckoro
npekypcopa B MHEPTHOI aTmMocdepe;

- D — BOJIOKHO, NOJlyYEHHOE XUMUYECKMM OCaXeHWeM M3 NapoBoil a3kl kapbuaa KpeMHus Ha ane-
MEHTapPHYI0 HUTb NMOAI0XKN.

4.3 Mo Tnny apMmpoBaHns kapbuaKpeMHUEeBblIE KOMMO3UTbI, apMUPOBaHHblEe kapbuaKpeMHUEBLIM BO-
JNIOKHOM. NoApasfensoTcs Ha:

-1 — ofHOHanpaBsJ/IEHHbIE;

- 2 — [AByHanpas/fieHHble;

- 3 — TpexHanpaBs/ieHHbIE.

4.4 Tlo meToAy yNIOTHEHMS MaTPULbl KAPOUAKPEMHNEBBIE KOMMO3UTbI, apMUPOBaHHbIE KapPOUAKPEeMHHU-
€BbIM BOJIOKHOM, NogpasfensioTcs Ha:

- C — xumMmunyeckast nHdunbTpaums naposoi thasbl (CV1)/xmmMuyeckoe ocaxpeHue r3 rasoBoi hasbl
(CVD);

- P — nponutka nonnmepom u nuponus (PP),

- M — nponuTka pacnniasoMm KpemHusa (Ml);

- S — ropsiyee npeccoBaHune u cnekaxue (S);

- H— komM6urHauus BbillenepeyncieHHbIX MeTOA0B.

4.5 To mn3nyeckum cBoiicTBaM KapouaKkpeMHUeBble KOMMNO3UTbl, apMUPOBaHHbIE Kap6UAKPEMHUEBBIM
BOJIOKHOM, K/1acCUULMPYIOT, NCXOAA U3 06BEMHOI 4011 BOMOKHA, 06 bEMHON NAOTHOCTM M NOPUCTOCTM (CM.
Tabnuuy 1).

Ta6nuua 1— Knaccudukaumsa kap6uLKpEMHUEBbIX KOMNO3UTOB, apMUPOBAHHbLIX Kap6UAKPEMHUEBLIM BOTOKHOM MO
dhrsnyecknm ceoicTBam

dusnuyeckoe

. O603HaueHue knaccudukaumm
CBOIiCTBO

5 4 3 2 1
O6bemMHas gonsa

BOJIOKHA. %
He meHee 45 OT 40 po 45 sktod.  OT 30 Ao 39 BK/IOY. OT 20 80 29 BK/tOM. MeHee 20

A B C D E
O6beMHasn
N/I0THOCTb, I/cm3
He meHee 3.0 OT12.80 o 2.99 OT12.50 go 2,79 OT12.00 go 2.49 MeHee 2,0
BK/IHOY. BK/THOY. BK/11OM.
2% 2 5 10 15
MopucrtocTtb. %
MeHee 2 OT 2 go 5 BKntou. OT1 5.1 go 10 Bkntoy.  OT 10.1 go 15BKkntoy. Cs. 15
4.6 Mo MexaHW4Yeckum CBOWCTBaM KapOuAKpeMHUEBbIe KOMMO3WTbl, apMUpPOBaHHblE KapbuakpemHune-

BbIM BOJIOKHOM, KNaccuuuMpyoT, UCXOAA U3 3HAUYEHWIi npefena NPoYHOCTY Npy pacTshkeHun/npegena npou-
HOCTU NpY PaCTSXXEHUN B OKPYXXHOM HanpasfeHUU U MOAY/S YNPYrocT NpU pacTsXXeHUU/Moayns ynpyroctu
NPV PacTsXKEHUN B OKPYXXHOM HanpasneHun (cMm. Tabnuuy 2).

2
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Tab6nuua 2— Knaccudukayns kapbuakpeMHUEBbIX KOMNO3UTOB, apPMUPOBAHHbLIX KApOUAKPEMHNEBLIM BOTOKHOM MO
MeXaHW4yeckuM cBoicTBam

= leovetpus —
MexaHn4eckoe CBOVICTBO p O603HaueHne Knaccudmkaummn
Hanpas/ieHHOCTb
CpefHee 3HaueHue npegena [nacTuHa'6pycok — 4 3 2 1 r

NPOYHOCTW NpW pacTsikeHuu/npe-  rnaBHas ocb 0*.

[ena npoyHoCTM Npu pacTsbkeHnn  CTepxeHb/Tpyba — He menee  OT 300 Or 200 Ot 100 Metee

B OKPYXXHOM Hanpasnexun. MMa ocesas/no KonbLy 400 A0 399 po299  po 199 100
BK/IOY. BK/IOY. BK/IIOY.
CpegHee 3HaveHue wMopyna [MnactuHa/6pycok— 4 3 2 1 r
YNpyrocTu nNpu pacTskeHM/Moay-  rnasHas ocb 0%,
NS YNpYrocTM Npu pacTskeHun a  CTepxkeHb/Tpy6a — He mMeHee  OT 300  OT200  OT 100 Meree
OKPYXXHOM HanpasneHun. Ma oceBasi/no Kosibly 400 Ao 399 A0 299 Ao 199 100
BK/IHOY. BK/IHOY. BK/IIOY.

MpumeyvaHunsn

1 Ana Tpy6 npu knaccudmkayumn no npeAesny NPoOYHOCTM NPU PACTSXXEHNN B OKPY)XXHOM Hanpas/ieHun u Mogy o
yNpyrocTy Npu pacTsHKeHUN B OKPY>XKHOM HanpasieHun B 0603HaYEHUN NPUBOAAT HUXKHUI UHAEKC «H».

2 CpepHee 3HayeHue npejgena NpoYHOCTU MpU pacTsXeHWW paccunTbiBaloT 41A 10 06pasyoB, Mogyns ynpyro-
CTW NpU pacTsaXeHnn — ANsa Nt o6pasLos.

4.7 Mpumepbl YCNOBHbIX 0603HaYEHNA

Mpumepbl YCNOBHbIX 0603HAa4YeHWN KapOMAKPEMHMEBBLIX KOMMO3WUTOB, apMUPOBAHHbIX
KapbuaKpeMHNEBbIM BO/TOKHOM:

1 [iByHanpaBneHHbIi KapouaKpeMHUEBbI KOMNO3WT, Matpuua KOToporo obpasoBaHa XMMUYECKOW WH-
dmnbTpauveii napoBoii thasbl 1 apMupoBaHa BOSIOKHOM C COAEPXaHnem Kpuctanamyeckoro kapbmaa KpemHus
CTeXMOMETPUYECKOTo cocTaBa CBbille 95 % macc., NMoslyyeHHbIM BbiCOKOTEMMNEPaTYPHbLIM NUPOIN30M U Creka-
HMEM KpeMHMIiopraHMyeckoro npekypcopa B MHepTHO aTmocdepe, ¢ 06beMHON Aonei BonokHa 45 %, 06b-
€MHOW NA0THOCTbI0 2.3 r/cM3, NOpUCTOCTbio 12 %. cpegHUM npeAesioM NPOYHOCTU Npu pacTsxeHnn 350 MMa
1 CpefiHUM Mofysiem ynpyrocTtu npu pactsxenun 380 Ma:

SiC-SiC-A2C-4D10-33

2 TpexHanpaseHHbI kapbuaKpeMHMEBbI KOMNO3MT, MaTpuLa KoToporo obpasosBaHa NPONUTKON pac-
na1aBoOM KpEMHUS U apMypoBaHa BOMIOKHOM C COAEpXaHWeM KpUCTan/iMyeckoro kapbuga KpemHus cTexu-
omeTpuyeckoro cocrtasa ot 85 % macc, Ao 95 % macc., noslyyeHHbIM BbICOKOTEMMEPATYPHLIM NUPONN3OM
N CnekaHWem KpeMHMIopraHu4yeckoro npekypcopa B MHEpPTHOW aTtmocdepe, ¢ 06bEMHOV AoNnei BO/okHA
38 %. 06bEMHOI NNOTHOCTLIO 2.6 1/cM3, NOPUCTOCTLIO 6 %, CpefHUM NpesesioM NPOYHOCTY NPU PACTSKEHUN
180 MIMa n cpegHum mMoaynem ynpyroctu npu pactsaxeHun 210 Ma:

SIC-SIC-B3M-3C5-12

3 OpHoHanpaBs/eHHbI Kap6UAKPEMHUEBBIA KOMMO3UT, MaTpuLa KOTOPOro obpasoBaHa ropsyMm npec-
COBaHVeM ¥ CneKaHneM 1 apMMpoBaHa BOJIOKHOM, NMOIyYEHHbIM XMMUYECKUM OCaKAeHNeM 13 napoBoit tasbl
Kapbmaa KpeMHUA Ha 3N1eMeHTapHY HUTb NOA/M0XKA, C 0OGBbEMHON Aoneil BonokHa 48 %. 06beMHON nioT-
HOCTbto 3.1 r/cM3, MOPUCTOCTbIO MeHee 2 %. cpefHUM npeaesioM NPOYHOCTU NMpu pacTsxeHun 430 MIMa u
cpefHUM Mogynem ynpyroctu npu pactsxkenun 360 Ma:

SiC-SiC-D1S-5A2'-43
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Mpunoxexnune A
(cnpaBouHOE)

OpurMHanbHbIN TEKCT MOANMDULMPOBAHHBIX CTPYKTYPHbIX 3/1EMEHTOB
npuMeHeHHoro ctaHgapta ACTM

JA1

1.1 HacToswas knaccuukaumsa OTHOCUTCS K KOHCTPYKLMAM U3 KOMMO3UTOB Kapbug KpemMHus — kapbug KpemHus
(SiC-SiC) (nnockve NAUTbI, NPSIMOYTO/IbHBLIA NPOUAL, KPYI/bliAi NPYTOK U TPYObl), NPOU3BOAUMbLIM AN NPUMEHEHUS B
KayecTBe KOHCTPYKLMOHHbIX 31eMeHToB. Komno3nTbl SiC-SiC cOCTOAT U3 HENpPepbIBHOrO BOJIOKHA U3 kapbuaa KpemHus B
matpule n3 kapbmaa KpeMHus, koTopasi MPOU3BOAUTCA YETbIPbMS PasHbIMK MeToAaMun YNJIOTHEHNS MaTpuLbl.

MpumeyaHune — [laHHblii pa3gen ctaHgapta ACTM n3meHeH B cooTBeTCTBUM € TpeboBaHusmu MOCT 1.5—2001
(nogpaspgen 3.7), a Takke B Le1siX COGMOAEHNA HOPM PYCCKOTO A3blka, MPUHATON TEPMUHOMNOMUK U TEXHUYECKOTro CTUNSA
N3N10XKEHUNs.

IA.2

3 TepmuHonorusa

3.1 O6uue onpefenieHns: MHOTVe TEPMUHbLI B 3TOl Knaccudmkauum onpefensioTcs B cTaHgaptax no TePMUHO-
normun. kacawueiica kepammyeckux chapdopodasHcoBbix nsgenuii (ACTM L242), BblCOKOKAYECTBEHHOW Kepamuku
(ACTM L1145). komMno3uTHbIX matepunanos (ACTM [13878). TkaHell 1 MeToA0B ucnbiTaHuii TkaHeli (ACTM [14850) 1 mexa-
HUYecknx ucnbiTanunii (ACTM EB6).

3.1.1 kaxyuiasics nopuctoctb: O6GbeMHas [0Ns BCEX MOP, MYCTOT M KaHA/I0OB B CMJ/IOWHOW Macce, COeMNHEHHbIX
APYr C APYrom 1 COOGLLAlLNXCA C HAPYXHOW NOBEPXHOCTbIO W. TakuM 06pa3oM, N3MEPUMbIX METOAOM NMPOHUKHOBEHUSA
rasa UM XuaxkocTn (CMHOHUM — OTKpbITast nopuctocTb). ACTM L|242.

3.1.2 nneTeHblt Mmatepuan: TkaHas KOHCTPYKLUS, nosyvarowascsa nyTem nepenneteHus Tpex n 6osnee KOHLOB HU-
Teli TakuM 06pasom, 4TOGbl TPAEKTOPUN HUTE NPOXOAUAN NO AMaroHanun K BepTUKanbHON OCU TKaHU.

3.1.2.1 TlosicHeHWe: y nneTeHbIX CTPYKTYp MOXEeT 6bITb ABYMEpPHAA WK TpexmepHas CTpykTypa.

3.1.3 HacbinHas NNoTHOCTL: Macca efuHuULbl 06beMa MaTepunana, BkIYas kak NpoHMuaeMble, Tak U HenpoHuua-
emMble nycToTbl. ACTM LI559.

3.1.4 KOMMO3WUT C KeEpaMMUUecKoil MaTpuueii: MaTtepuan, cocToawmii U3 AByx unu 6onee matepmanos (HepacTBo-
PUMBIX APYT B APYyre), B KOTOPOM OCHOBHbIM HEMPEPbIBHLIM KOMMOHEHTOM (MaTPUYHbI KOMNOHEHT) AABNAETCSA Kepamuka, a
BCMOMOraTesibHbIMY KOMMNOHEHTaMM (apMUPYIOLLMIA KOMMOHEHT) MOTYT GblTb KepaMuka, cTekiokepaMuka, CTekno, meTtans
VN OpraHnyeckoe BeLWecTBO. DTN KOMMOHEHTbl KOMBUHUPYIOT B MakpomacliTabe, nonyyas npy aTOM NOMIE3HbIA TEXHUYe-
ckuii maTepuan, o6nagatoLmnii onpeseneHHbIMY CBONCTBAMI UM NOBEAEHUEM, KOTOPbIMU He 06n1afalT ero oTAesbHble
coctasnsawowme. ACTM L|1145.

3.1.5 TKaHb: B TEKCTU/IbHbIX U3AENNSAX NIOCKAsH KOHCTPYKUMS, COCTOsIWAsA U3 HUTel unu BonokoH. ASTM D4850.

3.1.6 BONOKHO: BonokHucTas copma maTepun C OTHOLWIEHWEM AINH CTOPOH >10 n ahdhekTUBHBIM AnameTpom
<1 MM (CMHOHUM — 3N1eMeHTapHas HUTb).

3.1.6.1 losicHeHWe: BOMOKHO.'3NeMeHTapHas HUTb NpeAcTaBnAoT CO60 UCXOAHbI 3NeMeHT TKaHel 1 Apyrux Tek-
CTUNbHbLIX CTPYKTYP, ACTM [13878.

3.1.7 pons BonokHa (06bemMHas nnn maccosas): KonnuyecTso BOMOKHA, NPUCYTCTBYIOLLETO B KOMMO3UTE, BblpaXeH-
HOE B NpoOLEeHTax no macce nM60 npoueHTax no o6bLemy, ACTM [3878.

3.1.8 BOJIOKOHHaA 3aroToska: MNpeaBapuTeIbHO CHOPMOBAHHBI BO/TOKOHHBI apMUpYOLW WA HAanoAHUTE b, 06bIYHO
6e3 MaTpuLbl, HO YacTo coAepXalnii cBaAsyoLee BELWEeCTBO A1 06/1erYeHns N3roToBeHns, o6pasoBaHHbIi nyTem pac-
npegeneHuns/TkaHba BOIOKOH NPUBGAN3NTENbHO B COOTBETCTBUMN C KOHTYPOM U TOJILMHON roToBoii getanu. ACTM [13878.

3.1.9 cmelaHHbIi TUN: B cnyyae KOMNO3UTHBIX MaTepMasioB 3TO TUM. coAepXallunii He MeHee BYX PasfinyHbIX TU-
noB MaTpuL, WM apMUpPYOLWKUX HanonHuTenein. Kaxablii TUN MaTpuLbl U1Y apMUPYIOLLLErO HAMOHUTENSA MOXeT oTanYaThb-
¢ OT Apyrux no (a) U3NYECKUM NN MEXAHUUYECKUM CBOWCTBAM WM U NO TeM. 1 no gpyrum. (b) no popme maTepuana
unu (c) no xumnyeckomy coctasy. ACTM [13878.

3.1.10 Bsi3aHblil MaTepuan: CTpykTypa U3 BOSIOKHA, Nojslyyaemasi NyTeM Bsi3aHOr0 nepensieTeHUst 0A4HOT0 U 6onee
KOHL,0B HWTel nnu conoctaBnmoro matepuana. ACTM [14850.

3.1.11 namwuHaT: /oGO KOMMNO3WUT, apMUPOBAHHbI/i BO/TOKHOM WU TKaHbI, COCTOSALWMIA 13 TOHKUX NpOCcoek (cno-
€B) KaK MUHVMYM OJHOVi OpVeHTaLMn No OTHOLIEHMNIO K HEKOTOPOMY ONOPHOMY HanpasneHuto. ACTM [13878.

3.1.12 HacnoeHue: TEXHOMOIMYECKUIA NPOLECC UK NPOLECC U3rOTOB/IEHUS, O3HAYALWMIA pa3meLLeHe nocneno-
BaTe/fIbHbIX C/I0EB MaTepuanos C 3afaHHON nocnefoBaTelbHOCTLIO U opueHTaumnei. ACTM [6507. ACTM [1309.

3.1.13 maTtpuua: HenpepbiBHasa coctasnsioLwas KOMNO3UTHOIO mMartepuana, Kotopas OKpyXaeT Wau oxsaTtbiBaeT
3a/10K€eHHbIN B HEE apMUPYIOLLWI HAMOMHUTENb B KOMMO3MTE 1 AeCTBYET Kak MexaHusm nepejadv Harpysku Mexgy auc-
KPETHbIMY 3/IeMeHTaMun apmupyrowero Hanonuutena. ACTM [13878.

3.1.14 cnoii: B gByMepHbIX CNONCTbIX KOMMNO3UTax 3TO OUH COCTaB/AOLWMNIA CNOW B TOM BUAE, B KOTOPOM OH WC-
nosib3yeTcs Npu U3roToB/IEHUN KOMNO3UTa UM UMEETCH B CTPYKType komno3suta. ACTM [13878.

4
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3.1.15 XryT: B KOMNO3MUUOHHbIX MaTtepuanax ¢ BOJIOKHUCTbIM HAMOMHUTENIEM 3TO HEMPEPbIBHbIW YNOPSIA0YEHHbI
aHcam6nb NperMyLecTBEHHO napassiefbHblX KOMMMUPOBAaHHbIX 3/1eMEeHTapHbIX HUTeR, 06bIYHO HECKPYYEHHbIX (CUHO-
HUM — poBuHr). ACTM [13878.

3.1.16 ogHOHanpasneHHbI KOMNO3UT: JTl060I KOMNO3UT, apPMUPOBAaHHbI/ BOSIOKHOM, NPY 3TOM BCE BO/IOKHA OPUEH-
TUpoBaHbl B 04HOM Hanpasnienun. ACTM [13878.

3.1.17 TKkaHbli MaTepuan: TkaHeBas KOHCTPYKLMS, nofyyawlasca nyTemM nepenseTeHns no ocobomy TKaukomy
PUCYHKY XTYTOB WIN HUTEW, OPUEHTNPOBAHHBIX B ABYX UM HECKO/TbKMX HanpaB/ieHnsX.

3.1.17.1 TloACHeHMe: cywecTByeT MHOXeCTBO pa3sHoo6pasHbIX [ ByMepHbIX BUAO0B NepensieTeHus, Hanpumep, no-
NOTHAHOE. caTWHOBOE, CapXeBOe, «POroxka», capxesoe nomMaHoe 3/1 n T. 4.

3.1.18 HUTb: B KOMNO3ULMOHHBLIX MaTepuanax ¢ BOMIOKHUCTbIM HANO/THATENIEM 3TO HeNpPepbIBHbIV YNOpsA0YeHHbI
KOMM/IeKC NpenMyLLeCTBEHHO NapasniesibHbIX KOJIJIMMUPOBAHHbIX 3/1eMEHTaPHbIX HATEW (0ObIYHO CKPYYEHHbIX) NGO LiTa-
nesbHbIX NN HEeNPepbIBHbIX 3/1IEMEHTaPHbIX HATEA.

3.1.18.1 oAMHOYHAA HWUTb: OCHOBHAs HUTb, B KOTOPON Kaxjas anemMeHTapHas HUTb NoJABepraeTcs O4MHaKOBOMY
Kpy4yeHuto ¢ ocTasbHbiMn, ACTM [13878.

3.2 OnpegeneHns TepMUHOB, OTHOCALLMXCA K HACTOALEMY CTaHAapTy:

3.2.1 O0fHOMEpHbIA, ABYMEPHBIA U TPEXMEPHBIA apMUpyoLniA HanoHUTeNb: ONMcaHue opueHTaLmmn n pacnpeje-
NeHVa apMupyloLLero BOSIOKHa U HUTell B koMnosuTe.

3.2.1.1 TosicHeHue: B OAHOMEPHON CTPYKTYpe BCE BOJIOKHA OPUEHTMPOBAHbLI B OAHOM NPOAO/ILHOM (X) Hanpasne-
HWU. B ABYMEpHOIi CTPYKType BCe BOJIOKHA fiexaT B MIOCKOCTAX X-Y MAUTbI AU NPOGUAS UK B KOMbLEBbIX 060/10u4Kax
(B OCEBbIX 1 KPYrOBOM HanpaB/€HNAX) CTEPXHSA UMW TPYObl, MPU 3TOM HET BOJIOKOH, OPUEHTUPOBAHHbLIX B HanNpas/eHnn ©
UKW pagunanbHbIX HanpaBneHusx. B TpexmepHoi cTpyKType BOOKOHHbI apMUPYIOLW WA HANOHUTENb UMEeTCA B Hanpas-
NeHnAX X-y-z B NAUTe unu npoduae n B 0CEBOM, KPYrOBOM Y pafvasibHOM HanpaB/ieHUsx B Tpybe nam ctepxHe.

3.2.2 oceBoii Nnpefen NPOYHOCTU NPU PACTAXKEHUN: Y KOMMO3UTHON TPyBbl UM CM/IOLWHOMO KPYTOTO CTEPXHSA 3TO
npegen NPOYHOCTH MPK PacTsHXXEHUN BAOb NMPOAO/LHON OCK TPYObl UK CTEPXHSA. Y NAOCKONA NANTLI AN NPAMOYTO/IbHOTO
nponnsa M3 KOMNo3uTa — npeAesn NPOYHOCTU NPU PACTSHXEHUN BAOMb [NAaBHOW OCM/HaNpaBieHNa KOHCTPYKLMK.

3.2.3 xumunyeckoe ocaxeHve 13 napoBoii asbl UM NponuTbiBaHWe: XMMUYeCKuii npouecc, Npyu KOTOPOM TBep-
[blAi MaTepuan ocaxgaeTca Ha NOAMOXKY UM B MOPUCTYIO 3aroTOBKY NMOCPeACTBOM Pa3/IOKEHUst WA peakLun rasoBbix
npeKypcopoB.

3.2.3.1 TlosicHeHMWe: XxuMmyeckoe ocaxgeHvne n3 naposoii asbl 06bIYHO NMPOBOANTCS NMPU NOBbILEHHbIX TEeMNepa-
Typax B perynupyemMoli atmocdepe.

3.2.4 mexda3Hoe MoKpbITUE BOMOKHA: B kepammyecknx KOMnosuTax 37O MOKPbITME, HAHOCMMOE Ha BOIOKHA AN
KOHTPO/A CLEN/IeHNss MexXxay BOIOKHOM U MaTpuLeil.

3.2.4.1 TlosicHeHne: 06bIYHO NPaKTUKOW B ciiydae KoMNo3nToB SiC-SiC siBNsieTcA HaHeCeHne TOHKOTo (< 3 MUKPOH)
MexchasHOro NOKPbITUSA Ha NOBEPXHOCTb BOIOKOH/3NeMeHTapHbIX HUTe BO n3bexaHne CUIbHOTO CLeneHns Mexay Bo-
nokHamu u3 SiC n maTpuueit n3 SiC. Cnaboe cuensieHne Mexay BOOKHOM v MaTpuueii B komnosuTe SiC-SiC nossonsiet
BOJIOKHAM NepekpbiBaTh TPELMHbl B MaTpuLle U Cnocob6CTByeT COXPaHEHUI0 MexaHW4eckoi BA3KOCTU Ha u3nom, cnaboe
cuenneHne mexay MaTpuueli 1 BOSIOKHOM NPUBOAUT K XPYNKOMY pa3pyLIEHWIO C HU3KO/ OTHOCUTENbHON aedopmaumeil.
MexasHble NOKPbITUA BO/IOKOH C KOHTPO/IMPYEMbIM COCTABOM, TOJLMHONM, cogepxaHmem das u moptonormeii Mmkpo-
CTPYKTYpPOW UCMOMb3YTCA AN KOHTPONSA Mexdas3Hoin nNpoyHoCcTh. MexdasHble NMOKPbITUS BOIOKOH MOTYT 6biTb MHOTO-
CNOWMHBIMK C pasHbIMK cocTaBaMu 1 Mopdhoornei.

3.2.5 ynnoTHeHue ropsyvM NnpeccoBaHneM 1 cnekaHmem: B komnosutax ¢ maTpuueit n3 SiC npouecc nponssoacTea
1 YNNOTHEHUA MaTpuLbl, NPU KOTOPOM YacTULibl Kapbuaa KpeMHUS B 3aroToBKe YNIOTHAIOTCA W CNekatTcsa Apyr c Apyrom
[0 BbICOKOV N/IOTHOCTY B LUTAMMOBOYHOM Npecce Npu BbICOKNX JaBMEHUAX U Temnepartypax.

3.2.5.1 TlosicHeHuWe: B NOPOLUKM Kapbuia KpeMHUs YacTo [06aBnAl0T crnekatLlyo fo6aBky 415 obecrneveHns cne-
KaHUS XNAKOW hasbl U akTUBM3aLMN/YCKOPEHNS YMTOTHEHNS.

3.2.6 ynnoTHeHWe nyTem NPoOnMTbIBAHUS WM NMponusa: B komnosutax ¢ marpuueil ns SiC aTo npouecc npoussoa-
CTBa W YN/IOTHEHMSA MaTpULibl, MPU KOTOPOM XWUAKUIA KpeMHUIAOPraHnyecknii NoIMMepHbI Mpekypcop npocaynBaeTcsa’Bnu-
TbIBA€TCA B NOPUCTYIO 3aroTOBKY WM YacTUYHO NOPUCTLIA KOMNO3UT 1 NyTeM Nuponn3a obpasyeTcs maTpuua s kapéuaa
KpemHus.

3.2.6.1 TlosicHeHWe: Npu NUPON3E KPEMHUOPraHMYeckoro npekypcopa B UHEPTHO aTmocdepe npekypcop npe-
BpaLjaeTcs B opMy 13 Kapbuaa KpeEMHMSA C HYXXHOW YNCTOTOW 1 KpUCTanImyeckoi CTpyKTypoii. Mpouecc nponutbiBaHns/
NMPONN3a MOXHO NMOBTOPSATb HECKO/ILKO pa3s AN 3ano/IHEHUS NOPUCTOCTU U NOBbILEHNSA NIOTHOCTU KOMMNO3UTA.

3.2.7 nponuTbiBaHne pacnnaBoMm: B komnosutax c matpuueii n3 SiC ato npouecc npon3BoACcTBa W YN/I0THEHNUA Ma-
TpULbI, NPU KOTOPOM pacniaBfieHHbli KpEMHUIA BNUTbIBAETCS B 3aroTOBKY (Cofepxallyto BosiokHa 13 SiC n yactuubl SiC un
yrnepoga), pacnnas/ieHHbI KpeMHWiA pearnpyeTt co cBO60AHbIM YriepoAoM, o6pasys MaTpuLly Co CBA3YIOLWUM kap6ugom
KPEMHUS (CUHOHUMbI — CNeKaHne NyTem peakuuu, NPONUTbIBAHWNE XUAKUM KPEMHUEM).

3.2.8 rnaBHasa 0Cb KOHCTPYKUMU: B KOMNO3WTHOI NAOCKOW NAUTE UAW NPSIMOYrosIbHOM Mpodiune 3To HanpaB/eH-
Has oCb. onpejenisiemas oCblo/HanpaBNeHNEM HarpyXXeHns ¢ cambiM 601bWNM HEO6X0AVMbIM NpefeioM NPOYHOCTM MpKr
pacTsxeHuu.

3.2.8.1 lMosicHeHwue: rnaBHas 0Cb KOHCTPYKLMN OBObIYHO ABASAETCA OCbI0 C MakCHMasbHbIM HarpyXXeHnem BOJIOKHa.
3Ta 0Cb MOXET OblTb HenapasnnenbHO caMoMy AIMHHOMY pasmepy NANTbI/NPOUIA/KOHCTPYKLNSA.
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3.2.9 nuponus: B komnosutax ¢ matpuueit n3 SiC aTo KOHTPONUPYEMBIA TepMuyeckuii npoyecc, Npyu KOTOPOM KpeM-
HUopraHMyeckux Npekypcop pasnaraeTcs B MHEPTHO aTMocdepe, o6pasys maTpuuy M3 kapouaa kpemuusa (SiC).

3.2.9.1 TlosicHeHuWe: NMPOIN3 06bIYHO MPUBOAUT K YMEHbLUEHNIO MacChl 1 BbICBOGOXAEHMIO BOAOPOAA U YINEBOLO0-
pPOAHbIX Napos.

3.2.10 npAmMOYrosbHbIA Npotnsb: CM/IOWHON NPSIMOI CTePXEeHb NPAMOYTrO/IbHOTO CeYeHUsi, reoMeTpuyeckn onpe-
AensieMblil WWMPUHO, TONLWNHOM U ASIMHOI NPOAOBLHON ocK.

3.2.11 Kkpyrnbiit cTepxeHb: CNAOLWHON YANNHEHHbI NPAMOI LWAUHAP, TeOMEeTPUYEcKn onpeaensemMblii HapyXXHbIM
ANaMeTpoM W AJIVHOI MO OCHU.

3.2.12 kpyrnas Tpy6a: Monblil yanvHEeHHbI LUAVHAP, reoMeTpUYeckn onpeaensieMblii HapyXHbIM 4uaMeTpoM, BHY-
TPEHHUM ANaMeTpoM 1 ASIMHON No ocu.

3.2.13 KOMMNO3WT Kap6ua KpemHuss — kap6ug KpeMHua: KoMnosut c kepamuyeckoin maTpuueli, B KOTOPOM apMupy-
owasn asa COCTOUT U3 HENPEPbIBHbIX 3/1IEMEHTAPHbIX HATENR 13 kapbuaa KpeMHUs B BUAeE BOJIOKHA, HEMPEPbIBHOW HUTK
VAN TKAHOTO MK NAETEHOro MaTepuana, cofepxallmxca B HenpepbiBHOW MaTpuue 13 kapbuga kpemHus.

3.2.14 BONOKHO U3 Kapbuaa KpemHua: HeopraHnyeckme BOIOKHA C NePBUYHbIM cocTaBoM (>80 % macc.) kapbuga
KpemHus (ctexmomeTpuyeckas popmyna SiC).

3.2.14.1 TlosAcHeHue: BOMOKHA M3 kKapbuaa KpemHus 06bI4HO NPOM3BOAAT ABYMS MeTodaMmu: BbiCOKOTeMnepartyp-
HbIM MWUPOMN3OM W CreKaHeM BOJIOKOH KPeMHWUIAopraHMyeckoro npekypcopa B WHEPTHOW atmocdepe U XUMUYECKUM
ocaxjeHnem u3 napoBoli pasbl kapbuaa KPeMHUSA Ha 3N1EMEeHTapPHYI HUTb-MOA0XKY.

3.2.15 NOBEPXHOCTHbIE U30/ALNOHHbIE MOKPbITUA: HeopraHnyeckne 3awmTHblE NOKPbITUSA, HAHOCKMbIE HA HapyX-
HYI0 MOBEPXHOCTb AeTanu n3 komnosuta SiC-SiC 419 3auTbl OT BbICOKOTEMMEPATYPHOTO OKUC/TEHUS UTN KOPPO3UOHHOTO
BO34€NCTBUSA, IV 1 TOTO, U APYrOro Wav ANS NOBbILLEHNS CTOWKOCTU K U3HOCY Y UCTUPaHMI0. DTU NOKPbITAA 06bIYHO Npes-
CTaBnAlT co60il TBEpAble HENPOHULAEMbIE Kepamuyeckne NoKpbITHS.

MpumeuvaHune — [laHHblii pa3gen ctaHgapta ACTM n3MeHeH B cooTBeTCTBUM € TpebosaHusamu MOCT 1.5—2001
(nogpasgens! 3.9.4.8).
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Mpunoxexnue Ab
(cnpaBoyHoE)

OpUTUHANbHbI TEKCT HEBK/TIOUYEHHbIX CTPYKTYPHbIX 3/1EMEHTOB NPUMEHEHHOro cTaHgapta ACTM

061

1.2 Cuctema knaccudukauuu npegycMmaTpmsaeT cpefcTsa UAEHTUMMKALUM U CUCTEMATM3ALNN Pa3HbIX KOMMO-
31ToB SiC-SiC Ha OCHOBaHWM TuNa BOJIOKHA, Knacca CTPYKTYpbl, YIJIOTHEHUA MaTpulbl, PU3NYECKNX U MEeXaHUYeCKnX
CBOICTB. JTa cuctema npeacrasnsieT coboii cuctemy naeHTUMMKaLUM CaMOro BbICOKOTO YPOBHA A1 TPYNNMpPoOBKK pas-
HbIX TUMOB kOMNO3nTOB SiC-BtO no knaccam n o6ecneunsaeT BO3MOXHOCTb MAEHTUdIMKaL N 06LL el CTPYKTYpbl 1 CBOWCTB
AaHHoro komnosuTa SiC-SiC. OHa npefHa3HavyeHa A/t OKa3aHus NMOMOLLM crneynanucTam, 3aHMMaLWMMCs KepaMuKoi,
B pa3paboTke, BbI6Ope M NCNONb30BaHUN KOMNO3UTOB SiC-SiC C HyXHbIM COCTaBOM, KOHCTpYKUMWel n cBoiicTBaMu ans
KOHKPETHOI 06/1aCcTn NpUMeHeHUs.

1.3 Cuctema knaccudmkaymm no3BonsieT CocTaBUTb Kog Knaccudumkaumm ana gaHHoro komnosuta SiC-SiC. koTo-
pblii BK/IIOYaEeT B Ce651 TWN BOJIOKHA, CTPYKTYPY apMUPYIOLLEro HanosHUTeNs, TUN MaTpulbl, 06beMHYI0 J0/MI0 BOJIOKHA,
NMI0THOCTb, MOPUCTOCTb, Npeaesn NPOYHOCTU U MOAY/b YNPYrOCTH NPU PacTsXXeHUn (KOMHaTHas Temneparypa).

1.3.1 Hanpumep, kog knaccudukaumy komnosmtoB SC2-A2C-4D10-33: KOMMNO3WTHbIA MaTepuas,'KOMNOHEHT
13 SiC-SiC{SC2) c BONOKHOM M3 kapbuaa KpeMHUS Ha OCHOBe MOVMEPHOro npekypcopa B konuyectse 6onee 95 %
B ABYMEPHOI (2) CTpPyKType BOJIOKOH C MaTpuueid, nonyyeHHoii metogom CVI (C), o6bemHoli goneii BonokHa 45 %
(4 =40 %— 45%), HacbINHOM NNOTHOCTbIO 2.3 r/cM3(D =2.0— 2.5 r,'cM3), KaxyLeiics nopmucTocTbio 12 % (10 = 10 %— 15 %).
CpeAHUM npegenom NPOoYHOCTU Npu pacTsxxkeHun 350 MMa (3 = 300—399 Mra) u cpegHUM mMoAy/ieM ynpyroctu Ha pac-
TshkeHme 380 MMa (3 = 300—399 Ma).

1.4 3Ta cuctema Knaccumkauum aBaseTca cpefjcTsoM UAeHTUMMKaLMM Camoro BbICOKOro YPOBHS, B KOTOPOM UC-
nosib3yeTCcst OrpaHnYeHHoe KO/IMYeCTBO CBOMCTB KOMMNO3WUTOB 4151 KnaccudukaLum BbiIcOKOro ypoBHs. OHa He npeTeHayeT
Ha TO. 4TOObI ObITb NOJMHLIMU, AeTallbHbIMWU TEXHUYECKUMU YCNOBUSAMU, TaK Kak He oxBaTbiBaeT BCEro cnekrpa Tpebosa-
HWI1 K cocTaBy, CTPYKType, hM3NYECKUM 1 MEXaHW4YeCKUM CBONCTBaM, CNOCoby N3rOTOBAEHNS U [ONTOBEYHOCTH, 06bIYHO
onpeaensieMbiX B NOJIHbIX TEXHUYECKMX TpeboBaHMsX Ha nNpoekTupoBaHne. B ctaHgapte ACTM C1793 npuBogATcs nog-
po6Hble yKa3aHUA 1 pekoMeHAauuy no noAroToBKe MOMHbIX TEXHWYECKUX YCNOBUI Ha MaTepuan A8 AaHHOro afieMeHTa
13 komnosuta SiC-SiC.

1.5 EAUHWLBI M3MEPEHUA: BeIMYUHBI, YKaszaHHble B eguHuuax CU, cuntaloTca ctaHAapTHbIMU. Hukakue gpyrue
eAVHNLbl N3MEPEHNS B HACTOSAILLLEM CTaHapTe He NpeAyCMOTPEHbI.

1.6 [laHHbIl cTaHAAPT He NpeTeHAyeT Ha NOJIHOTY OMMcaHusi BCex Npob6siiemM 6e30MacHOCTH, CBSA3AaHHbIX C ero uc-
nosib30BaHWEM. ec/i TakoBble MMeloTcs. OTBETCTBEHHOCTb 3a YCTAHOB/IEHME COOTBETCTBYIOLWMX Mep Mo TexHWKe 6e30-
NacHOCTU 1 OXpaHe TpyAa, a Takke onpejesnieHne NPUMEHUMOCTU HOPMATUBHBIX OfPaHNYeHNii 0 HaYana MCnob30BaHUA
[aHHOro cTaHjapTa Bo3/fiaraloT Ha ero nosib3oBaTens.

0B.2 3HauMmoCTb U NpUMeHeHue

4.1 KomMno3uTHble matepuasibl N0 onpeAeseHnio COCTOSAT U3 apMupytoLnx das B hasax maTpuubl. CocTaB U CTPYK-
Typa 3TuX COCTaBMAWMX B KOMNO3MTax, Kak NpaBuio, afanTUpPyTCAa K KOHKPETHOW 061acT NpMMEHeHNs B COOTBET-
CTBUM C AeTaslbHbIMW TpeboBaHNAMMW K 3KCMIyaTaLMOHHbIM XapaKkTepucTukam. Y apMupoBaHHbIX BO/IOKHOM kepamuye-
CKMX KOMNO3MTOB ajanTtauus noj TexHmueckme TpebosaHns nogpasymesaeT BbI6OP BO/IOKOH apMUPYIOLLEro HanoIHUTens
(cocTas, cBoiicTBa, Mopdoniorusi, MexdasHble NOKPLITUS U T. A4.). MaTpULbl (COCTaB, CBOWCTB U MOPCO/IOrUs), CTPYKTYpbI
KOMMo3uTa (4011 KOMMNOHEHTOB, CTPYKTypa apMypyIOLLLEro HaNoNHNTeNs, MexMasHble NOKPbITUS, CTPYKTypa NnopucTocTy,
MUKPOCTPYKTYpa ¥ T. A.) 1 yCNOBMWIA n3rotoeneHus (cbopka, hopmoBaHune, ynaoTHeHne, oTaenka u T. 4.). OKkoH4YaTebHble
TexXHuyeckne cBONCTBa (hu3nyeckne, MexaHuyeckne, Ten1oTEXHUYECKNe, ANEKTPUYECKMe U T. f.) MOXHO ajanTuposatb K
TeXHUYeCKMM TpebOoBaHMAM B LUMPOKOM JMana3oHe C aHU30Tponueii CBONCTB B MNaBHbIX HaMpaBaeHUsX.

4.2 3Ta cuctema knaccudukaumm nomoraet paspaboTyrvkam/nonb3oBaTensAM/NPoON3BOAUTENSAM Kepamuyeckmx
KOMMO3WTOB B WAEHTU(MKALMM U cucTemaTusaunm pasHbiX TUMNOB KOMMO3UTOB Kapbug kpemHuss — kapbuj KpemHus
(SiC-SiC) (Ha ocHOBaHMU AaHHbIX O BOJIOKHE, MaTpuue, CTPYKType, hru3nMyecknx U MexaHu4eckux CBOWCTBax), NnpeaHa-
3HaYeHHbIX A5 UICNO/Ib30BaHUS B KAYECTBE KOHCTPYKLMOHHbIX MaTepnanos. OHa npefjHasHavyeHa 419 okas3aHusi MOMOLLK
cneyunanucTam, 3aHUMalLWMMCA KepaMMyeckumi KoMnosutamu, B pa3paboTke, BbIGOpe UM UCNO/Ib30BAaHUM KOMMO3UTOB
SiC-SiC ¢ HyXHbIM COCTaBOM, CTPYKTYpOIi 1 CBOCTBaAMU A1 KOHKPETHOW 061acTV NPUMEHEHNS.

4.3 OTa cuctema knaccudukanmmn asnseTcs cpeacTBOM NAeHTUMMUKaLMM camoro BbICOKOro YpOBHS, B KOTOPOM WC-
nosib3yeTcs orpaHM4yeHHoe KOM4YecTBO CBONCTB KOMMO3WUTOB AN knaccudurkaluum BbICOKOro ypoBHs. OHa He npeTeHayeT
Ha TO. 4TOObI 6bITb MOMHBIMU, AETalbHBIMU TEXHUYECKUMU YCIOBUAMU, TakK Kak He OXBaTbiBaeT BCEro cnekTpa TpeboBaHui
K cocTaBy, CTPYKTYpe, (h13M4EeCKUM U MexaHU4yeckuM CBOWCTBaM, U3rOTOB/IEHWIO U AONTOBEYHOCTU, 06LIYHO onpeaense-
MbIX B MOJIHbIX TEXHNYECKUX Tpeb6oBaHMAX Ha npoekTupoBaHue. B ctaHgapte ACTM C1793 npuBefeHbl ykazaHus u pe-
KOMEeHZJaLMmn Nno NoAroToBKE NOJHbIX TEXHUYECKMX YCNIOBUIA Ha MaTepuan Ans faHHOro afneMeHTa u3 komnosuta SiC-SiC.
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5 Komno3unTtbl kap6ug KpeMHua — kapoua KpemHusa

5.1 Komno3uTbl kapbug KpeMHua — kapbug kpemHus hopMupyoTcs U3 apMupyloLero HanosHuTens, npeacras-
nswouiero coboii BOMIOKHO M3 kapbuga kpemMHus B matpuue U3 kapbuga kpemHusa. [na  NOoNyyYeHUss HYXHbIX 3KChaya-
TaLUWOHHbIX CBOMCTB KOMMNO3UTa paspabaTbiBaloT XMMUYECKUIi U (ha30oBbIii cOCTaBbl, MUKPOCTPYKTYPY 1 CBOMCTBA BOJ/IOK-
Ha 13 SiC n matpuubl 13 kapbuga KpemMHUs, CTPYKTYpy BOSTOKOH (hopma 1 MOpPdOorMsa  BOJIOKOHHOW 3aroTOBKM, MHOTO-
MepHoe pacnpejesieHne BO/IOKHA 1 06beMHOe cofepXxaHne apMmpyoLwero HanosiHMTeNss 13 BOMIOKHA), NJI0THOCTb U No-
puctocTb komnosuta. B cnyuvae BonokoH n3 SiC. kak NpaBuio, umeeTca MexdgasHoe NoKpbITUE BOSIOKHA 4N1A KOHTPONSA
cuenneHnsa u Npockaab3biBaHNsA Mex gy BONokHOM n3 SiC u maTtpuueit ns SiC.

5.2 ®dusnyeckne, mexaHmyeckme n TensoTexHnyeckne ceoiicTBa Komno3ntos SiC-SiC onpeaenaoTcs KOMMAeKc-
HbIM B3aumofeicTBnem cocTasnsAoLWmnx (BOSIOKHO, MexdasHoe NokpbiTue, maTpuua, NOpUCTOCTb) B TOM. UTO KacaeTcs
XMMUYECKOro cocTaBa cocTaBAsoWMX, pa3oBoro coctaBa, MUKPOCTPYKTYpPbI, CBOCTB W A0/1IEBOTO COAEPXAHUS, CTPYKTY-
Pbl BO/IOKOH, CLiEN/IEHNS BOMOKHA C MaTpuLieil U BANSHUS N3rOTOBMIEHUS HA CBOWCTBA, MOPO/IONI0 COCTABASIOWMUX U NX
dhunsnyeckoe Blanmogeiicterne. 3Tn hakTopbl MOXHO afAanTMpoBaTb K TEXHUYECKUM TpeboBaHMAM 3aKa3umka C CUHepru-
yeckum adpheKToM Npu NPOU3BOACTBE KOHCTPYKLKU/3EMEHTA C HYXHbIMU MeXaHU4yecknumu, puanyeckumm n Tennorex-
HuYyecknmu ceoiicteamu. CBoiicTBa kOMNo3nTos SiC-SiC MOXHO afanTupoBaTh K TEXHUYECKUM TpeboBaHUAM 3aKa3unka K
CBOICTBaM B pa3/IMyHbIX HaNpaBAeHWUAX NyTEM CO34aHUst aHU3O0TPOMHON CTPYKTYpPbl BOJIOKHA apMUPYIOLLErO HANOMHUTENs
13 kapbuga KpemHus.

5.3 B BOJIOKHE 13 Kapbuaa KpeMHUs, Noly4eHHOM MyTeM NPOXOXAEHUSA TEXHONOINMYECKOro MapLupyTa nosimmMmepHbIM
npekypcopom, 06bI4HO GbiBaeT ManeHbkuit agnameTp (5—20 MUKPOH) HenpepbIBHbIX 31eMeHTapHbIX HUTel. MexaHuye-
CKMe 1 TensoTexHnyeckne CBOWCTBa BO/IOKHA U3 Kapbuja KPeMHMA CUIbHO 3aBUCST OT CTEXNOMETPUMN kapbuaa KpeMHus,
cofepxaHus kucnopoga v npuMeceii, hasoBoro coctaBa u fiosiei gas, paamepa KpUCTaNIMYECKUX YacTUL, M opueHTaLmnm
BOJIOKOH. TN hakTopbl ONpeAensnTCcsa XMMUYECKUM COCTaBOM Npekypcopa ¥ yCioBUAMU Npouecca N3roToBNeHns.

5.4 BonokHa 13 kapbuga KpemMHMUA 06bIYHO 06BEAMHAITCA B XIyTbl U3 6O/LLIOTO KOIMYECTBA 3/IeMEHTApPHbIX HU-
Tel. 3TU XryTbl MOTyT HamaTbiBaTbCsl, 060pauMBaTbCA WAM HacnamBaTbCA B BUAE OAHOMEPHbIX CTPYKTYp, TKaHble/Bbl-
NoXeHHble/nneTeHble/BA3aHble — [BYMEPHbIX CTPYKTYP WU TKaHble/nneTeHble/BA3aHble, NpownTble — TPexXMepHbIX
CTPYKTYp. Kaxaas n3 aTux BOIOKOHHbIX CTPYKTYp U3rOTOBASETCSA B COOTBETCTBUU C ONpefAesieHHbIMU BUAAMU CTPYKTYPbl
BOJIOKHA C 06bEMHBIM COZlepXaHneM BOSIOKHA B LULMPOKOM Avana3oHe 3HauyeHWid. Y pasHbiX BUA0B CTPYKTYpPbl BOSIOKHA MO-
XeT OTYET/IMBO NPOABAATLCA @HM30TPONUSA apMUPYIOLLEr0 HaNoO/THUTENA B 3aBUCMMOCTH OT OTHOCUTE/TIBHOTO CoOfepXaHns
BOJIOKHA B KaX[0M OPTOroHasIbHOM Hanpas/ieHuN.

MpumeyaHne — MHOIMe VMeOLWMeCa Ha pPbiHKE KOMMO3UTbl SiC-SiC coCTOAT M3 COO6pPaHHbIX B MakeTbl Ha-
NIOXXEHNEM C/IOEB TKaHW C ABYMEpPHOI CTPYKTYpoli TkaHOro maTtepuana. KomnosuT SiC-SiC ynnioTHseTcst 40 NJOTHOCTU
>90 %. Npn 3TOM NONy4YaeTCs OKOHYaTe/IbHasi KOHCTPYKUUSA C OPTOTPOSTHBIMU WU KBA3UU3OTPOSTHBIMU MEeXaHU4YeCcKUMu 1
Tens0TEXHNYECKUMMN CBOCTBAMM.

5.5 Matpuuy 13 kapbuaa kpeMHusi B komnosutax SiC-SiC 06bI4HO NONy4aT O4HUM U3 YeTbipex cnoco6oB: (1) npo-
LeCcC XMMWYECKOro NponnTbiBaHNA U3 NapoBoii asbl, (2) NOBTOPAOLWMIACA NPOLLECC NPONUTbIBAHUS, TMPON3A XUAKAM
npekypcopom. (3) npouecc NponuTbiIBaHNA pacniaBoM KpeMHuUs unaum (4) ropsyee npeccoBaHue W CnekaHue NOopoLLKOB
SiC. B yeTblpex npoueccax (hopMMpPoOBaHUS MaTpULLbl UCNOMb3YIOTCA pa3Hble MPeKypCcopbl 1 pasHbie ycioBus 06paboTku,
BC/IeAICTBME Yero NosiyvaloT pas/iMuns B XMMUYECKOM cocTaBe, (Da30BOM COCTaBe W [ONSX COCTaBASOWMX, Kpuctan-
NINYHOCTW. MOPPONOTUN U MUKPOCTPYKTYpe (MNOTHOCTb, MOPbI W TPELUMHbI) B MaTpuue U3 kapbuga kpemHus. MoryT co-
yeTatbcs ABa U 60/iee N3 ITUX NPOLLECCOB YNIOTHEHNA MaTpuubl, NPK 3TOM NOsyyYaeTcsa matpuua n3 kapbuga KpemHus
CMellaHHoro Tuna.

5.6 B HekoTopbIXx 061acTAX NPMMeHeHNs kKoMno3nToB SiC-SiC HeopraHnyeckoe NOBEPXHOCTHOE M30MSLMOHHOE NO-
KpbITUE HAHOCUTCA Ha HaPYXHYH MOBEPXHOCTb KOMMO3MTa AN 3alinUTbl OT BbICOKOTEMNEPATYPHOTO OKUCIEHUSA U KOPPO-
3MOHHOTO BO3[eACTBMA WK ANA NOBbILEHNS CTOWKOCTU K U3HOCY M UCTUPaHWI0. 3TN NOKPbLITUA 06bIYHO NpeAcTaBAAl0T
co60ii TBepAble HENPOHULLAEMbIE KepamMUyecKkne NOKPbITUS.

5.7 Mpwv B3anMoaeiicTBUM 3TUX HABOPOB YeTbipex NnepeMeHHbIX hakTopos [(1) Tmn u cBoiicTBa BONOKHA M3 Kap6uaa
KpeMHus. (2) mexdasHoe NokpbITHe BOOKHA. (3) coAepxaHue BOsIOKHa, CTPYKTypa v CTPYKTypa xryTa, (4) coctaB u CBOIA-
cTBa MaTpuLbl, cogepxaHune as. KpUCcTanIMYHOCTb, NIOTHOCTb, MOPCHOIONNS U NOPUCTOCTb] MOXHO MOyYaTb KOMMNO3U-
Tbl SiC-SiC B LUMPOKOM AnanasoHe MexaHn4ecknx v u3nyecknx CBOIWCTB, a Takke C afanTUpoBaHHbIMK NOJ TEXHUYECKne
TpeboBaHUsA aHW30TPOMHbLIMK CBOWCTBAMU B FN1aBHbIX HanpaB/eHNAX.

n6.4
6.5 B Tabnuue 1 0606LeHbl kKogbl knaccudmkauuy no Tmny, knaccy u Mapke komnosmTos SiC-SiC.
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Tab6bnunuya 1— Kogbl knaccudumkaymm komnos3ntos SiC-SiC . npefHa3Ha4YeHHbIX 4719 UCMO/b30BaHUSA B KAYECTBE KOH-
CTPYKLUMOHHBIX Matepuanos

Mopsigok  CBolicTBO

1 Tvn
BOJIOKHA

2 Knacc

CTPYKTYpbI
BOJIOKOH

3 Mapka
TMna
MaTpuLbl

NB.5

A — cTexnome-
Tpuyeckoe  BO-
nokHo u3  SiC

B KosimyecTBe
>95 % .nonyyeH-
Hoe meTogom PP

1 — HamoTKa
3/1eMeHTapHo’
HUTU WMAW OAHO-
MEepHbIA  namu-
HaT OfHOOCHbIX
NeHT

C — Xxumwnye-
cKkoe  nponuTbl-
BaHMe u3 napo-
Boit chasbl (CVI)

KnaccmdmkaumoHHbIi kog,

B — crexunome-
Tpuyeckoe BO-
nokHo wm3  SiC
B KonuyecTse
80 % —95 %. no-
Ny4yeHHoe MeTo-
nom PP

2 — [ByMepHble
namuHaTbl 0AHO-
OCHOW NeHTbI Un
ABYMepHble c/oun
TKkaHoro/nneTeHo-
ro/ssizaHoro ma-
Tepuana

P — nponuTtbiBa-
HVWe nosmmepom
n nuponus (PP)

C — crexuome-
Tpuyeckoe BO-
nokHo wm3  SiC
B Konmyectee
<80 %. nony4yeH-
Hoe meTogom PP

3 — TpexmepHbIii
TKaHbliA, nnete-
Hbli  unu BA3a-
HbI MaTepuan

M — nponuTbiBa-
HWe  pacnnasom
KkpemHusa (M)

D — BOJIOKHO
n3 SiC. nony-
YyeHHOe MeTo-
oM CVI

S — ropsyee H — cwmewaH-
npeccosaHue HbIA TUN MaTpUL,
n cnekaHve C.P.MwnmsS

6.7.1 3Tn cBoiicTBa NpW pacTsHXeHUN U3MepsaT MeTodaMUu UCMbITaHui, ykasaHHbiMU B Tabnuue 3.CpegHue 3Ha-
YEeHUs MOXHO paccuuTaTb MO pesysibTaTaM WUCMbITAHWA MUHWMA/IBHOTO KONIMYECTBA WCMbITaTe/IbHbIX 06pa3LoB: fecsaTb
o6pa3uoB — ANs onpefeneHns npegena NPoOYHOCTW NPU pacTsHXKeHWW CBOMCTB M NATb 06pasLoB — ANA onpefeneHns
MOAYNSA YNPYrocTu NPy pPacTsHXEHUN.
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Mpunoxexne 1B
(cnpaBouHOE)

Cse/leHNs 0 COOTBETCTBUMN CCbINTOYHbIX HALMOHAIbHbLIX Y MEXTIOCYyAapCTBEHHbIX CTaHAapPTOB
ctaHgaptam ACTM. nCNoNb30BaHHbLIM B KAYeCTBE CCbIJIOYHbIX B NPUMEHEHHOM cTaHgapTe ACTM

Ta6nuya [AB.1

O603HaueHe CCbIIOYHOM0 HaLMOHaUIb- CreneHb 0O603HaueHne N HaMMeHoBaHVe
HOr0. MEXrocy/JapCTBEHHOTO CTaHJapTa  COOTBETCTBUA CCblI04HOTO cTaHaapTa ACTM
FOCT 32794—2014 NEQ ASTM D3878 «KoMno3uTHble marepuasnbl. TEPMUHONOTNA»

NMpumeuyaHune — B HacToswWel TabnuLe NCNONb30BAHO Crejytoliee yC/I0BHOE 0603HAYEHNE CTENEHU COOT-
BETCTBMS CTaHAapTOB:
- NEQ — HeaKBMBaNeHTHble CTaHA4apThI.

10
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Mpunoxexnune Ar
(cnpaBoy4HOE)

ConocTtaBnieHne CTPYKTYpbl HAcTOALWEro cTaHAapTa co CTPYKTypoii
NPUMEeHeHHOTro B Hem cTaHgapta ACTM

Ta6nunua Ar.l

CTpyKTypa HacTosuero craHjapra CTpykTypa ctaHgapta ASTM C1835--16
Pazpgensl Moapasaens MyHKTbI Paszgensl Moapaspgensi MYHKTbI
— — 11 —
1 1
— — 1.2—1.6 —
2 — — 2 2.1 —
31 3.1.1—3.1.18
8 ()
3.2 3.2.1—3-2.15
— 4 4.1—4.3 —
— 5 5.1—5.7 —
4.1 — 6.1 —
4.2 — 6.2 6.2.1—6.2.4
4.3 — 6.3 6.3.1—6.3.3
4.4 — 6.4 6.4.1—6.4.5
4 — — 6 6.5 —
4.5 _ 6.6 6.6.1
— 6.7 —
4.8
— — 6.7.1
4.7 — 6.8 6.8.1
MpunoxeHns AOA-OT MpunoxeHusa —

MpumeyaHuns

1 CTpyKTypa HacToslero crtaHgapTa u3MeHeHa OTHOCUTENIbHO NpMMeHeHHoro ctaHgapta ACTM ans npvsege-
HWUSI B COOTBETCTBME C TPe6OBaHNAMM, ycTaHOBNEHHbIMM B TOCT 1.5—2001.

2 BHeceHbl fononHuTenbHble npunoxenmsa OJA—/AI B COOTBETCTBMM C TpPebGOBaHUSAMMW, YCTAHOBMEHHbIMU K
ochopmIeHnIo HaLoHanbHoro ctaHgapTa, MoANMVLMPOBAHHOIO MO OrHoLWeHuo K cTaHgapTy ACTM.

1n
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