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Mpeancnosue

1 NOArOTOBJIEH O6beanHeHnem topuanyeckmx nuy «Cors Npom3BoaMTENENn KOMMNO3UTOB» COBMECT-
HO C ABTOHOMHOI HEKOMMEPYECKON opraHnsaumen «LleHTp HopMupoBaHua, ctaHgapTusauumn u knaccuduka-
UMM KOMMO3MTOBY HA OCHOBE CODCTBEHHOrO NEPEBOAA HA PYCCKMUI A3bIK AHIMOA3BIYHON BEPCUM CTaHZapTa,
YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum komuteTom no craHaaptusaumm TK 497 «KoMno3auTtbl, KOHCTPYKUMU M u3ae-
NS U3 HUX»

3 YTBEPXXIOEH W BBELOEH B OEWCTBWE [Mpukasom denepanbHOro areHTCrsa fno TEXHUYECKOMY
perynmpoBaHuio u metponoruu ot 5 gekabpsa 2017 r. Ne 1884-ct

4 Hacroswmi ctangapt apnaeTca MoanduympoBaHHbIM NO OTHOLLEHMIO K cTaHgapty ACTM LI1835—16
«CTaHgapTHas knaccudukauusi KOHCTPYKLMI U3 kapbua kpeMHUR-kapoua KPEMHUEBbLIX KOMMO3UTOB, apMUPO-
BaHHbIX BonokHoMm» (ASTM C1835—16 «Standard Classification for Fiber Reinforced Silicon Carbide-Silicon
Carbide Composite Structures», MOD) nyTem nameHeHus CoAep>KaHUA OTAENbHbLIX CTPYKTYPHbIX 9N1EMEHTOB,
KOTOpbl€ BblAENEHbl BEPTUKANbHOW FIMHUEN, PACMONOXEHHONW HA MONAX 9TOro Tekcra. OpuriMHasnbHbIA TEKCT
3TUX CTPYKTYPHbIX 3NeMeHTOB npuseaeHHoro ctaHgaapta ACTM n 06bACHEHUSI NPUYUH BHECEHUA TEXHUYE-
CKMX OTKIMOHEHUI NPUBEAEHbI B AONONHUTENBHOM NpunoxeHuu JA.

B HacToswumii ctaHaapT He BKNoYeHb! cebinku Ha ACTM U242, ACTM LI559, ACTM L1039, ACTM Li1198,
ACTM L1259, ACTM L1275, ACTM U1773, ACTM L1793, ACTM 13878, ACTM 4850, ACTM [6507,
ACTM E6, ACTM E11, ACTM E1309 BMeCTe C NONOXKEHMAMM, B KOTOPbIX OHW NPUBEAEHDI.

B HacTosilumMin ctaHgapTt He BKMOYEeHbl pasaensl 4, 5, noapasaensl 1.2—1.6, 6.5, nyHkT 6.7.1 npume-
HeHHoro crtaHgapta ACTM, KoTopble HeuenecoobpasHo NPUMEHATL B POCCUINCKON HaLMOHANLHOW cTaHaap-
TU3auUMK, Tak Kak OHU UMEIOT MOSACHAIOLLMIA U CNPaBOYHbIN XapakTep. YKa3aHHble CTPYKTYPHbIE 3MEeMEHTbI, He
BKITIOYEHHbIE B OCHOBHYIO YaCTb HACTOSALLErO CTaHAapTa, NpMBEeAEHbl B AONOMHUTENLHOM npunoxeHun Ob.

HaumeHoBaHue HacTosLEero ctTaHaapTa MU3MEHEHO OTHOCUTENbHO HAUMEHOBAHUSA YKA3aHHOIO CTaHaap-
Ta ACTM ana npuseaexus B cootsetctame ¢ NOCT P 1.5—2012 (nyHkT 3.5).

B HacTosAwem ctaHgaprte ccbinka Ha ctaHgapt ACTM 3ameHeHa CCbINIKOM Ha COOTBETCTBYIOLLMIA MEX-
rocyaapCTBEHHbIN cTaHaapT. CBeAeHUs 0 COOTBETCTBUM CCbISTOYHOIO MEXIOCYAapCTBEHHOrO cTaHAapTa CraH-
aapty ACTM, ncnonb30BaHHOMY B Ka4eCTBE CCbIMIOMHOro B NpuMeHeHHoM ctaHaapte ACTM, npuBeaeHbl B
AOMOSTHUTENBHOM NpUNoXxeHun B.

ConocraBneHne CTPYKTYPbl HACTOALLENO CTaHAapTa CO CTPYKTYPOM ykasaHHoro ctaHgapta ACTM npu-
BEAEHO B AOMOMHUTENLHOM NpunoxeHuu O

5 BBEJEH BlrEPBbIE

6 NEPEVU3OAHWE. Asryct 2018 1.
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lMpaeuna npumMeHeHUs HacMosWe2o cmaHd0apma ycmaHoesneHsl 8 cmambe 26 ®edeparnbHoeo 3aKkoHa
om 29 uoHs 2015 2. Ne 162-03 «O cmaHOapmu3sayuu e Pocculickoli ®edepayuu». NHpopmayus 06
U3BMEHEHUSIX K Hacmosemy cmaHdapmy nybnukyemcs 8 exxe200HOM (no cocrmosHuio Ha 1 aHeapst mekyujeao
200a) uHghopmayUoHHOM yKaszamene «HayuoHansHble cmaH0apmbly, a oguyuanbHbili mekem u3meHeHull
U r10MpasoK — 8 eXeMeCsIHHOM UHGOPMAaUUOHHOM ykasamene «HayuonanbHblie cmaHO0apmebi». B crniyyae
rnepecMompa (3amMeHbl) Ui OMMeHbl Hacmosueeo cmarGapma coomeemcemeyrowjee ysedomneHue bydem
ony6nukosaHo 6 bruxalilueM 6biMyCKe EXEeMEeCAYHO020 UHOPMAayUOHHO20 ykasamensa «HauyuoHarnbHbie
cmanOapmbi». Coomeemcecmeyiowjasi UHgopmayus, yeedoMeHUe U MeKcmb! pasMewarmess makxe e
UHpOPMaLUOHHOU cucmeme obuweeo nosb308aHuUss — Ha oghuyuansHoOM calime dedepanbHoz20 ageHmemea
10 MEeXHUYECKOMY peaynuposeaHuro u Memporsnoauu e cemu iimepHem (www.gost.ru)

© CraHaaptuHdopm, odopmneHue, 2018

HacTosiwmi craHaapT He MOXeT BbiTb NOMHOCTLIO UMW YACTUYHO BOCMPOM3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B kauecTBe opuLmMansHoro usaaxns 6es paspelueHus denepansHOro areHTCTBa Mo TEXHUYECKO-
MY PerynmpoBaHu1io u METPONOrnK
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HAUVWOHANBHBIWN CTAHAOAPT POCCUUNCKOWN GERJREPALUUMN

KOMNO3NTbl KEPAMUYECKUE.
KAPBUAKPEMHUEBbIE KOMNO3UTbl, APMUPOBAHHbIE KAPEWAKPEMHUEBbLIM BONNIOKHOM

Knaccudpukaumsa

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

Aara BBeaeHus — 2018—06—01

1 O6nactb NpUMeHeHus

HacTosawmi ctaHAapT pacnpoCcTPaHAETCs Ha KepaMuYeckue KOMMO3UTLI U yCTaHaBMNMBAET knaccudu-
Kauuio KapBuakpeMHUEBbIX KOMMNO3UTOB, apPMUPOBAHHLIX KapBuaKPEMHUEBLIM BOMOKHOM.

MpumevyaHune —Cm. JA1 (npunoxenune JA).

2 HopmaTuBHbIe CCbINKU

B HacTosLeM cTaHAapTe UCMONb30BaHa HOPMATUMBHASA CCblNka Ha cneaylowuii cTaHaapT:
FOCT 32794 KoMno3uTbl NONIMMEpPHbIe. TEPMUHBI U OnpeaeneHus

MpuMedaHue—Tlpn NONbL30BaHUN HACTOSALMM CTaHAaPTOM LienlecoobpasHo NPoBEpUTL AENCTBUE CCINOYHbIX
CTaHZapToB B MHOPMaLMOHHOK cucTeMe obLero nofb3oBaHus — Ha ouLuansHoOM caiTe OefepanbHoOro areHTcTea No
TEXHUYECKOMY PeryninpoBaHuio U METPONOriN B CETU MIHTEPHET MNu No exerogHoMy MHpopMaLMOHHOMY ykasaTento «Ha-
LiMOHarnbHble CTaHLapThi», KOTOPLIA ony6rMkoBaH NO COCTOSAHMIO Ha 1 SHBapsA TEKYLLEro roaa, 1 no BbifyckaM eXeMecsy-
HOro MHOpMaLMOHHOro ykasartens «HauuoHanbHble cTaHfapTbi» 3a TeKyLWwuii rof. ECrin 3ameHeH CChiNoYHblil cTaHaapT,
Ha KOTOpLIiA AaHa HefaTUPOBaHHasA CCbifka, TO PEKOMEHAYETCA UCNONb30BaTh AENCTBYIOLLYIO BEPCUIO STOrO CTaHaapTa
C YYETOM BCEX BHECEHHbLIX B JaHHYI0 BEpCUIO U3MEHEHUIA. ECn 3aMeHeH CCbINOYHbLIA CTaHAaPpT, Ha KOTOpLIiA fAaHa aaTu-
poBaHHas ccbifika, TO pEKOMEeHAYETCS UCNONb30BaTk BEPCUIO 3TOFO CTaHAapTa C YKa3aHHbIM BhILLE FOA0M YTBEPXKAEHUS
(npuHaATUA). Ecnu nocne yTBepXAeHUs! HACTOALLEro cTaHAapTa B CCbINOYHbIA CTaHAaPT, Ha KOTOpLIi faHa AaTUpoBaHHas
CCbifka, BHECEHO U3MEHEHUE, 3aTparuBatoLiee NONOXeEHUe, Ha KOTOPOE AaHa CChINKa, TO 3TO MONOXEHNE PEKOMEHAYETCA
NpUMeHATL 6e3 yueTa fJaHHOTO M3MEHEHMUSA. ECNU CChINoYHbIA CTaHAapT 0TMeHeH 6e3 3aMeHbl, TO NONOXEHWe, B KOTOPOM
JaHa cchblfika Ha Hero, pekoMeHAYeTCS NPUMEHSATL B YacTu, He 3aTparuBatoLei STy CChINKY.

3 TepMuHbI U onpeaeneHun

B Hactosiiem craHgapTte npumeHeHbl TepMuHbl No FOCT 32794.

MpumeuvuanHune —Cm. A2 (npunoxexue JA).

4 Knaccudukauus

4.1 KapGuakpemHueBble KOMMNO3UTbI, apMUPOBAHHLIE KAPOUAKPEMHNEBLIM BONIOKHOM, KNnaccuduumpy-
10T MO CNEeAyIoLWNUM NPU3HAKaM:

- N0 TUNY BOMOKHA W crocoby ero Npou3BOACTBA;

- N0 TUNY apMUPOBAHUS;

- 10 METOAY YNAOTHEHUS MaTPULLbI;

- N0 HhU3UYECKMM CBOWCTBAM;

- N0 MEXaHUYECKUM CBOWCTBAM.

WUsnanue ocpuumnanbHoe
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4.2 To Tuny BOnokHa u cnocoby ero npou3eoacTBa kapObuakpemMHUEBbLIE KOMMO3WUTLI, apMUPOBAHHbIE
KapbuakpeMHUEBBLIM BONOKHOM, NOAPA3AENATCA Ha:

- A — BOIOKHO C COAEepXKaHMeM KpUCTanaM4eckoro kapbuga KpemHusi CTEXMOMETPUYECKOro COCTaBsa
cBbile 95 % Macc., Nony4YeHHOe BbICOKOTEMMEPATYPHLIM NMUPOSIM3OM U CNEKaHUEeM KPEMHUAOPraHMYEeCKOro
npekypcopa B MHEPTHOW aTMocdepe;

- B — BOJIOKHO C cogepkaHneM KpucTannmyeckoro kapouaa KpeMHust CTEXMOMETPUYECKOro cocTasa oT
85 % macc. 1o 95 % macc., Nony4yeHHoe BbICOKOTEMMEPATYPHBLIM NMUPOMU3OM U CrieKaHWeM KpeMHUNOopraHu-
YECKOro Nnpekypcopa B UHEPTHOW aTtMocdepe;

- C — BOJIOKHO C COAepKaHWeM KpUcTannmyeckoro kapbuaa kpeMHUa CTEXMOMET PUYECKOro cocTaBa He
6onee 80 % Macc., NOMy4eHHOE BbICOKOTEMMEPATYPHBLIM MUPONU3OM U CNEeKaHMeM KPeMHUAOPraHMYeCcKoro
npekypcopa B UHEPTHOW aTMocdepe;

- D — BOJOKHO, NOMy4YeHHOe XUMUYECKUM OCaXK4eHUMEM M3 napoBoi dasbl kapbuaa KpemHus Ha ane-
MEHTAaPHYIO HUTb NMOAIOXKN.

4.3 Mo Tuny apMmpoBaHusl kapGuakpeMHMEBbIE KOMNO3UTbI, aPMUPOBaHHbIE KapOuaKpeMHUEBbIM BO-
FIOKHOM, NOoApa3aensaiTca Ha:

- 1 — OAHOHaNpaBrEHHbIE;

- 2 — [AByHanpasneHHbIE;

- 3 — TpexHanpaBneHHbIe.

4.4 Tlo MeToay YNNOTHEHUSA MaTPULbl KAPOUAKPEMHUEBBLIE KOMMO3UTbI, apMUPOBaHHbIE KapBuaKPEeMHU-
€BblM BOJIOKHOM, NOAPAa3AEnsOTCA Ha:

- C — xumMmunyeckas uHdunsTpauma napoeoit gasel (CVI)/xummuyeckoe ocaxzaeHue U3 rasoBon asbl
(CVD);

- P — nponutka nonumepom u nuponus (PP);

- M — nponutka pacnnasom kpemHus (Ml);

- S — ropsyee npeccoBaHue u cnekaHue (S);

- H — komGuHaums BbILLIENEPEUYUCTIEHHBIX METOAOB.

4.5 lo dm3anyeckum ceoncTBaM KapouakpeMHUEBbIE KOMNO3UTbI, APMUPOBaHHbIE KaPOUAKPEMHUEBBIM
BOMOKHOM, KNnaccuduLIMpyIoT, uCXoaa U3 06beMHOM J4onn BONOKHA, 06bEMHON NANOTHOCTU U MOPUCTOCTM (CM.
Tabnuuy 1).

Ta6nuya 1— Knaccudmkauus kKapbuakpeMHUEBLIX KOMNO3UTOB, apMUPOBAHHLIX KapGuaKpeMHUEBLIM BOITOKHOM MO
UsnYeckuM cBoinCTBaM

dusnyeckoe

. O6o3HaueHue knaccudpukaumm
CBOICTBO cpuray

5 4 3 2 1
ObbeMHasn gons

BONOKHa, %

He MeHee 45 | OT 40 po 45 Brntod. | Ot 30 go 39 Brntod. | OT 20 4o 29 BKItoY. MeHee 20

A B ] D E

ObbemHas 5
/!
nnoTHoeTe, tew> | 3.0 Ot 2,80 8o 2,99 Ot 2,50 g0 2,79 012,00 802,49 MeHee 2,0
BKITHOM. BKJTHOM. BKIHOM.

2* 2 5 10 15

[MopuctocTb, %
MeHee 2 OT 2 1o 5 BKItOM. Ot 5,1 go 10 Bkntod. | OT 10,1 a0 15BKNHIOM. | CB. 15

4.6 Tlo MexaHWYeCcKMM CBOMNCTBAM KapOWAKpEMHUEBLIE KOMMO3UThLI, apMUPOBaHHbLIE KapOuakpeMHue-
BbIM BOMOKHOM, KNaccUuULMPYIOT, UICXOASA U3 3HAYEHWIA Npeaena NPOYHOCTU NPU pacTskeHuu/npeaena npoy-
HOCTU NMPU PaCTSHKEHUU B OKPY>KHOM HaNpaBfieHUN U MOAYNS YNPYroCTH NPU pacTsHKeHUu/mMoaynsa ynpyroctu
Npy pacTsKeHUN B OKPY>XHOM HanpaesieHuu (Cm. Tabnuuy 2).

2
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Tabnuya 2 — Knaccudukauus kapbuakpeMHUEBBIX KOMMNO3UTOB, apMUPOBaHHbLIX KapGuakpeMHUEBLIM BOTTOKHOM Mo
MexXaHU4YeCckUM cBolcTBaM

MexaHu4eckoe CBOWCTBO feomerpus — O6o3HaveHue knaccudukaLmm
HanpasBJyieHHOCTb
CpeaHee 3HaueHue npeaena | MnactuHa/Gpycok — | 4 3 2 1 1*
NPOYHOCTU NPU pacTsxeHun/npe- | rmasHas ock 0°.
[iena MPOYHOCT Mpy pacTskeHn | CTepxkeHs/Tpy6a — | He Meree | OT 300 | OT200 | OT 100 | MeHee
B OKPYXXHOM HanpasreHuu, MMNa | oceBasi/no KomnbLyy 400 #0399 | o299 | po199 | 100
BKMtOM. | Brnou. | BKMtOM.
CpeaHee 3HadeHWe mogyns | MnactuHa/6pycok — | 4 3 2 1 1*
YNpYrocTy Npu pacTsxeHun/Moay- | rnasHas ocb 0°.
NS yApYrocTv Mpu pacTskeHun B | CTepxkeHs/Tpy6a — | He Meree | OT300 | OT200 | OT 100 | MeHee
OKPYXHOM HanpaeneHuu, IMa oceBasi/no KorbLy 400 A0399 | 10299 | mo199 100
BKMIOM. | BKmoy. | BKitoM.

Mpumevanuns

1 Onsa Tpy6 npw knaccudpukalum no npegeny npo4HOCTU NPU PacTsSHKEHUU B OKPYXKHOM HarpasneHun v Moaynto
YNpPYrocTy NpU pacTsXEHUN B OKPYXHOM HanpaBneHWn B 0603Ha4eHN NPUBOAAT HKHUA HAEKC «H».

2 CpefiHee 3HaYeHWe Npefena NPOYHOCTY MPKU pacTsHKEeHNM paccunTeiBakoT Ana 10 obpasyos, Moayns ynpyro-
CTU NPU pacTsKeHnn — AN AT 06pasLios.

4.7 MNMpuMepbl YCNOBHbIX 0603HaYeHUH

MpuMepbl YyCNOBHbLIX O00O3Ha4YeHUNn KapOMAKPEMHUEBBLIX KOMMO3UTOB, apMUPOBAHHLIX
kapbuaKPEMHUEBLIM BOSIOKHOM:

1 [ByHanpaBneHHbIit kKapbuaKkpeMHUEBBI KOMMO3UT, MaTpuLia KOTOporo obpasoBaHa XMMUYECKON MH-
cuneTpauueil naposoi gaskl U apMUMPOBaHa BOMIOKHOM C CoaepXKaHMeM KpUCTannmMyeckoro kapbuaa kpemHus
CTEXMOMETPUYECKOrO COCTaBa CBhILLE 95 % MAacC., NONyYEHHbIM BbICOKOTEMNEPATYPHLIM NUPONN3OM U Crieka-
HUEM KPEMHUNOPraHUYecKoro NpeKypcopa B MHEPTHON atmocdepe, ¢ 06beMHON aonel BONOkHA 45 %, 00b-
eMHO# NNOTHOCTLIO 2,3 r/cm3, NopUCTOCTbIO 12 %, CPeaHUM NPeAenoM NPOYHOCTU NP pacTskeHun 350 MMa
W CpeaHUM MOAyNeM ynpyroctu npu pacrsxernumn 380 Ma:

SiC-SiC-A2C-4D10-33

2 TpexHanpaeneHHbI KapOUAKPEMHUEBLIV KOMNO3UT, MaTpULUa KOTOPOro o6pa3oBaHa NpONUTKOM pac-
NIaBoOM KPEMHUS W apMUpOBaHa BOMIOKHOM C COAEPXaHMEM KpUCTanmnu4eckoro kapbuaa KpemHus crexu-
OMeTpuyeckoro cocraea ot 85 % macc. A0 95 % Macc., NONYYEHHbIM BbICOKOTEMNEPATYPHLIM NMUPOITU3OM
U CMeKaHMEM KPEMHUIOpPraHM4ecKkoro nNpekypcopa B MHEPTHOW atmocdepe, ¢ 0O6bLEMHON Aonel BOJNOKHA
38 %, 06LEMHOII NMOTHOCTbIO 2,6 I/CMS, NOPUCTOCTLIO 6 %, CPEAHUM NPEAEenoM NPOYHOCTU NPN PACTSHKEHUU
180 MIMa n cpegHum Moaynem ynpyroctu npu pacrsbkeHuu 210 Ma:

SiC-SiC-B3M-3C5-12
3 OpHoHanpasneHHblit KapbuakpeMHUEBLI KOMMO3WUT, MaTpuLua KOToporo o6pasoBaHa ropsaymMm npec-
COBaHMEM U CMEKAHUEM M apMUPOBaHa BOMOKHOM, NONYYEHHbIM XUMUHECKUM OCaXKIAEHUEM U3 NAPOBOI hasbl
kapbuaa KPeMHUSI HA 3NTEMEHTaPHYI0 HUTb NOAMOXKKU, C 0OOBEMHON Aonei BonokHa 48 %, 06beMHON NNoT-

HOCTbIO 3,1 r/cM3, MOPUCTOCTBIO MeHee 2 %, CPeaHUM MPeaenoM NPOYHOCTM Mpu pacTsbkeHun 430 MMa u
cpegHuM Moaynem ynpyroctu npu pactsxkeHun 360 Ma:

SiC-SiC-D1S-5A2*-43
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MpunoxeHue OA
(cnpaBouHoe)

OpuUrMHanbHbIA TEKCT MOAUPULIUPOBAHHBLIX CTPYKTYPHbIX 35IEMEHTOB
npumMmeHeHHoro crangapta ACTM

DA

1.1 Hacroswas knaccugmkaumsa oTHOCUTCS K KOHCTPYKUMUAM M3 KOMMO3UTOB Kapbug KpeMHUs — Kkapbug KpemHus
(SIiC-SiC) (mnockve nnUTbLI, MPAMOYTONbHbLIA NPOdUNb, KPYIMbIA NPYToK U TPyObl), NPOM3BOAUMbLIM ANS NPUMEHEHUs B
Ka4yecTBe KOHCTPYKLUMOHHBIX areMeHToB. Komno3uTel SiC-SiC cOCTOAT U3 HenpepbIBHOrO BOSIOKHa U3 Kapbuja KpeMHUA B
maTpuue 13 kapbuaa KpeMHUsA, KoTopasi NPOM3BOAUTCS YETbIPbMSA Pa3HbIMU METOAaMM YNIOTHEHUA MaTpULibl.

MpuMeyaHue— [daHHblih pasgen ctaHgapta ACTM usmeHeH B cootBeTcTBUM € TpeboBaHusamu MOCT 1.5—2001
(nogpasgen 3.7), a Takke B Lensx cobrnogeHns HOPM PyCCcKoro A3blka, MPUHATON TEPMUHOMOMMU N TEXHUYECKOTO CTUNSA
N3MOXEHUS.

OA.2

3 TepmuHonorus

3.1 Obwme onpepeneHnsa: MHOrMe TEPMUHBLI B 3TOI KnaccudukaLum onpefensaioTca B cTaHaapTax no TepMUHO-
noruu, Kacarwlleica kepamudeckux dapgopodasHcoblix usgenuin (ACTM L|242), BblcOKOKaYeCTBEHHOR KepaMuKu
(ACTM Li1145), komno3anTHbIX MaTepuanos (ACTM [3878), TkaHel n MeTogos ucneltTaHuii TkaHeit (ACTM [14850) n mexa-
Hu4yeckux ueneitaHuit (ACTM EB).

3.1.1 KaxyLwasacs nopuctocts: O6beMHasa Aona Bcex nop, NycToT U KaHanoB B CMMOWHOW Macce, COeUHEHHbIX
Lpyr ¢ APYroM W coobLUatoLMXCs C HapY>KHOW MOBEPXHOCTLIO U, TakuM 06pasoM, U3MEPUMBIX METOLOM NPOHUKHOBEHUS
rasa Unun XMaKoCTU (CUHOHUM — OTKpbITas nopuctocts), ACTM LI242.

3.1.2 nneTeHbIl MaTepnan: TkaHas KOHCTPYKLMS, NonyvatoLasca nyTeM nepenfieTeHus Tpex u 6onee KOHLOB HU-
Tel Takum 06pa3oM, 4ToObl TPAEKTOPUU HUTE NPOXOA UM NO JUaroHanu K BepTUKanbHOW Ocu TKaHu.

3.1.2.1 TMosicHeHmne: y NneTeHbIX CTPYKTYP MOXET ObITb ABYMEpPHAs U TPEXMEpHasi CTPYKTypa.

3.1.3 HacbInHasa nnoTHocTk: Macca eguHuLbl 0bbema maTepuana, Bkiodas Kak NpoHULaeMble, Tak U HenpoHuLa-
eMble nycToThl, ACTM LI559.

3.1.4 KoMMo3NT C Kepamu4ecKoin maTpuueir; MaTepwan, cocToAWmA U3 fByx unu Gonee Matepuanos (HepacTso-
PUMBIX ApYr B ipyre), B KOTOPOM OCHOBHbIM HENPEPLIBHLIM KOMMNOHEHTOM (MaTpUYHbIA KOMNOHEHT) ABNSETCA KepaMuka, a
BCroMoraTenbHbIMU KOMMOHEHTaMu (apMUPYHOLMIA KOMMOHEHT) MOryT BbITb KepamuKa, CTEKIoKepamMuka, CTekno, MeTann
Unn opraHnYeckoe BeLLecTBO. 3TN KOMMOHEHTLI KOMBUHUPYHOT B MakpoMacluTabe, nonyyas npu sTOM NOne3HbId TEXHUYe-
CKWiA MaTepuan, obnagatoLymii onpeaerneHHsIMUM CBOMCTBaMIU UM NOBEAEHUEM, KOTOPEIMU He obnagatoT ero oTAENbHbIE
coctaenstowme, ACTM L|1145.

3.1.5 TkaHb: B TeKCTUMBHBIX U3AEMUSAX MIOCKAs KOHCTPYKLUUSA, COCTOSLas U3 HUTel Unn BonokoH, ASTM D4850.

3.1.6 BornokHo: BonokHucTas dopma maTepuu ¢ OTHOLUEHWEM AMUH CTOPOH >10 U ahPeKTUBHLIM JUAMETPOM
<1 MM (CMHOHWUM — SfIeMeHTapHas HUTb).

3.1.6.1 lMosAcHeHWe: BOMNOKHO/aNIeMeHTapHasa HUTb NPEACTaBMAT cOG0N NCXOAHLIV SNIEMEHT TKaHel U ApYrux Tek-
CTUNbHBIX CTPYKTYp, ACTM [13878.

3.1.7 pons BorokHa (06beMHasn unu maccosas); KonmyecTBo BorokHa, MPUCYTCTBYHOLLEro B KOMMNO3WUTE, BblpaXeH-
Hoe B npoLeHTax no Macce nNudo npoueHTax no obvemy, ACTM [13878.

3.1.8 BorokoHHas 3aroToBka: [pefBapuTeNibHO CHOPMOBaHHbIA BONTOKOHHBI apMUPYHOLLMIA HAMOMHWTESb, 0ObIYHO
Ge3 mMaTpuLibl, HO YacTo cofjepiKallnii cBAsytoLLiee BeLLecTBO 4N 06nerYyeHUs U3roToBNEHUs, 0Gpa3oBaHHbIi NyTeM pac-
npeaeneHnsa/TkaHbsa BONTOKOH NpUBNM3nTenbLHO B COOTBETCTBMW C KOHTYPOM U TONLWMUHOW roToBoii geTanu, ACTM [13878.

3.1.9 cMmellaHHbIi TUN: B cnyyae KOMNO3UTHBIX MaTepuanoB 3TO TUM, COAEPXKalLMii He MeHee ABYX pasfnyHbIX TU-
MoB MaTpuL, UMK apMUpyrOLLMX HanorHuTenei. Kaxablid TUN MaTpuLbl UMW apMUPYIOLLETO HAMOMHWUTENS MOXET OTNuYaTh-
€A OT ApYruX no (a) puanmyecknm Mnn MexaHM4eckuM CBoOicTBaM UnNu 1 no Tem, 1 no apyrum, (b) no popme matepuana
unu (c) no xuMmmdeckomy coctasy, ACTM [13878.

3.1.10 BsizaHbIii MaTepuan: CTpykTypa U3 BOMIOKHa, nony4aemas nyTem BA3aHOro nepensieTeHuss ogHoro n Gonee
KOHLIOB HUTEN UnKn conocTasuMoro Matepuana, ACTM [4850.

3.1.11 namuHart: JTroboit KOMMO3UT, apMUPOBAHHbIA BOMIOKHOM WM TKaHbHO, COCTOSALLMIA N3 TOHKUX MPOCroek (cro-
€B) KaK MUHUMYM OAHOIA OpUeHTaLMKn No OTHOLLEHUIO K HEKOTOPOMY OMopHOMY Hanpasnexuto, ACTM [13878.

3.1.12 HacnoeHue: TexHoNorn4ecknii MPoLEecc U NpoLecc U3roToBNEHUS, O3HaYatoLWmMii pasMmelleHne nocrego-
BaTeNbHbIX CNOeB MaTepuanos ¢ 3ajaHHoON NocnefoBaTenbHOCTLIO U opueHTauuein, ACTM 16507, ACTM 1309.

3.1.13 matpuua: HenpepbiBHan cocTaBnsiowas KOMNO3UTHOTO MaTepuara, KoTopasi OKpy»KaeT WK OxBaTbiBaeT
3asoXeHHbIA B Hee apMUPYIOLLINIA HanonHUTENb B KOMNO3UTE U AECTBYET kak MeEXaHWU3M nepefaqn Harpysku Mexgy Auc-
KPETHBLIMKU aneMeHTaMu apMupytoLero HanonHutens, ACTM [13878.

3.1.14 cnoit: B AByMepHbIX CIIOMCTBIX KOMMNO3UTaX 3TO OAUH COCTaBMSAIOLMIA CIOK B TOM BUAE, B KOTOPOM OH WC-
Nonb3yeTcA NpyU U3roTOBNEHUN KOMNO3UTa UM UMEETCA B CTPYKType komnosuta, ACTM [13878.

4
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3.1.15 XryT: B KOMNO3ULMOHHLIX MaTepnanax ¢ BONOKHUCTLIM HanonHUTENeM 3TO HenpepbIBHLIA YNopsgodeHHbIR
aHcambrib NpeuMyLLEecTBeHHO napasnnenbHbIX KONMMUPOBaHHbBIX 3MeMEHTapHbIX HUTER, OBBIMHO HECKPYUEHHBIX (CUHO-
HUM — poBuHr), ACTM [13878.

3.1.16 oAHOHanpaBrieHHbI KOMMNO3UT: JTtoboi KOMMNO3WT, a@pMUPOBAHHLIA BOFTOKHOM, NPW 3TOM BCE BOTIOKHA OPUEH-
TUpoBaHbl B 0g4HOM Hanpasnexnun, ACTM [13878.

3.1.17 TkaHbliA MaTepuan: TkaHeBasi KOHCTPYKUMS, MofyyaloLlasaca nyTem nepennereHus no ocobomy Tkaukomy
PUCYHKY XIYTOB UNKN HUTER, OPUEHTUPOBAHHBIX B ABYX UMW HECKOMBKUX HanpasieHnsX.

3.1.17.1 TosicHeHMe: cyLLeCTBYeT MHOXECTBO pa3HOOBpasHbIX ABYMEPHBIX BUL OB NepenneTeHns, Hanpumep, no-
TNOTHSAHOE, CaTUHOBOE, CapXEBOE, «POroXKay, capxeBoe noMaHoe 3/1 M T 4.

3.1.18 HUTb: B KOMMO3WLMOHHLIX MaTepuanax ¢ BOMOKHUCTLIM HanofHUTENEM STO HENPEPLIBHLIA YNOpALoHeHHbI
KOMMNEKC NpenMyLLEeCTBEHHO NapannenbHbIX KOMMMUPOBaHHbIX 3NieMeHTapHbIX HUTER (06bIMHO CKpyYeHHbIX) Nnbo WTa-
NenbHBIX UMW HENPEPLIBHBIX 3MeMEHTapHbIX HUTEMN.

3.1.18.1 oAMHOYHAA HUTL. OCHOBHAas HWTb, B KOTOPOW Kaxfjas sneMeHTapHas HWTb MOABepraeTcs OAUHaKOBOMY
KpyyeHuto ¢ ocTanbHbeiMu, ACTM [13878.

3.2 OnpefeneHnsa TEPMUHOB, OTHOCALLMXCA K HACTOSALLEMY CTaHAAPTY:

3.2.1 ofHOMEPHbLIW, ABYMEPHbLIA U TPEXMEPHLIA apMUPYIOLLWIA HanonHWTens: OnucaHue opueHTaLun u pacnpege-
TNeHVa apMUpYIOLLIEro BOIOKHA U HUTE B KOMMO3WTeE.

3.2.1.1 ToscHeHWe: B O4HOMEPHON CTPYKTYpe BCE BONOKHA OPUEHTUPOBaHbL! B OAHOM NPOoAorbHOM (X) Hanpasne-
HWU. B fBYMEpHOI CTPYKType BCe BOMOKHa fiexar B NMOCKOCTAX X-y MAWTLl MW Npoduna uim B KomnbLeBbIX 060omovkax
(B OCeBbIX W KPYrOBOM HarnpaefeHWsX) CTePXKHSA Unu TpyBbl, NPU 3TOM HET BONOKOH, OPUEHTUPOBAHHLIX B HanpaeneHun z
Unun pagmnansHbelX HanpasneHnsax. B TpexMepHON CTPYKTYpe BOMOKOHHBIV apMUPYIOLLMA HanoMHUTENb UMeeTCs B Hanpas-
NEHUAX X-y-Z B NUTE UNU Npodune n B 0CEBOM, KPYroBOM U pafunanbHOM HanpaBneHuax B Tpybe unm ctepxHe.

3.2.2 oceBoii Npefen NMPOYHOCTW NPU pPacTAXKEHUN: Y KOMMO3UTHON TpyObl UM CMMOLLHOTO KPYrioro CTEPXHS 3T
npeaen NPOYHOCTU NPU pacTsHEHWUU BAONL NPOJONBHOW 0Cu TPYGE! UMK CTEPXKHA. Y NNOCKOA NANTLI USIN NPSMOYIONLHOTO
npodmnsa U3 KOMMo3uTa — Npefern NPOYHOCTU NPU PacTHKEHUN BLOMNb [MaBHOW OCU/HanpaBieHUs KOHCTPYKLUMN.

3.2.3 XuMu4eckoe ocaxaeHue ua naposoi askbl UK NponuTbiBaHWe: XUMUYECKWA nNpoLecc, Npu KOTOpoM TBep-
Lblii MaTepuan ocaxgaeTcs Ha MOAMOXKKY MW B NMOPUCTYIO 3aroToBKY NMOCPEACTBOM PasfoXeHWs UK peakLuun ra3oBbiX
NpeKypcopoB.

3.2.3.1 TNosicHeHNe: XMMUYECKOE OCaXAeHNe U3 NapoBoit hasbl 06LIYHO NPOBOAWUTCS NPU MOBLILLEHHbLIX TEMNepa-
Typax B perynvpyemMoi atMmocgepe.

3.2.4 mexdpasHoe NoKpeITUE BOMOKHa: B kepamudecknx KOMNO3UTax 3TO NOKPLITUE, HAHOCUMOE Ha BOSIOKHA AN
KOHTPONA cUenneHna Mexay BONOKHOM U MaTpuLiei.

3.2.4.1 TosicHeHWe: 0bbIYHOM NPaKTUKO B cryyae koMno3uToB SiC-SiC ABnaeTcsa HaHeCeHUe TOHKOro (< 3 MUKPOH)
MexdasHoro NoKpeITUSE Ha MOBEPXHOCTb BOJNIOKOH/3IeMeHTapHbIX HUTEH BO U3bexaHne CUNbHOro cUenneHns Mexay Bo-
nokHamu u3s SiC n matpuueit u3 SiC. Cnaboe cuenneHue Mexay BOrOKHOM U MaTpuuel B komnosute SiC-SiC nossongaet
BOMOKHaM NepeKpbIBaTb TPELUWUHLI B MaTpuLe U cnocobCTBYET COXPaAHEHUIO MEXaHUYECKOH BA3KOCTU Ha U3noMm, cnatoe
cuenneHne Mexay MaTpuueil U BONTIOKHOM NMPUBOAUT K XPYNKOMY pa3spyLUEHWUIo ¢ HU3KOW OTHOCUTENbHOI AedopmaLnei.
MexdasHble NOKPLITUA BOMIOKOH C KOHTPOINMPYEMbIM COCTaBOM, TOMLUHOW, coaepxaHuem das u mopdgonornein/Mnkpo-
CTPYKTYPOI MCMOMNb3YTCA ANSA KOHTPONs MexdasHoi npodHocTU. MexdasHble NOKPLITUS BOMOKOH MOrYT GbiTb MHOMO-
CNOWHBLIMU C pasHbIMU cocTaBaMu U MOpdOnorue.

3.2.5 ynnoTtHeHue ropsiMM NpeccoBaHWEM U criekaHueM: B koMnosutax ¢ maTpuuen u3 SiC npouecc Npon3soacTea
1 YNIIOTHEHUA MaTpuLbl, NPX KOTOPOM YacTULibl KapbuAa KpeMHUSA B 3aroTOBKe YMNOTHAKOTCA U CNEKaloTea ApYr ¢ ApYroM
J10 BLICOKOIA NMOTHOCTU B LUTaMMOBOYHOM Mpecce Npu BbICOKUX AaBNeHUAX U TemnepaTypax.

3.2.5.1 TNosicHeHUe: B NOpoLLKK Kapbuaa KpeMHUA YacTo AobaBnsioT cnekatowlyto go6asky ana obecneveHus cne-
KaHWUA XXUAKONA hasbl N aKTMBU3ALIMA/YCKOPEHUS YNTOTHEHUS.

3.2.6 ynnoTtHeHue nyTem NponuTLIBaHUA U nNuponusa: B komnosutax ¢ matpuuei us SiC ato npouecc Npoussos-
CTBa W YNIOTHEHMA MaTpULibl, MPU KOTOPOM XUAKUA KpEMHUAOPraHUYECKNiA NONUMEPHBIA NpeKypcop NpocadnsaeTcs/snu-
TbIBAETCA B MOPUCTYIO 3aroTOBKY UK YaCTUYHO NMOPUCTLIA KOMNO3UT U NyTeM NUponu3a obpasyeTcs maTpuua U3 kapbuaa
KpeMHusA.

3.2.6.1 MNosAcHeHNe: Npu NUMponu3e KPEeMHUAOPraHNYECKOro NpeKkypcopa B UHEPTHOI| aTMocdepe npekypcop npe-
BpaLyaeTca B hopMy U3 kapbuaa KpeMHUSA C HYXXHOR YUCTOTON N KpUCTaNnnnM4Yeckon cTpykTypoit. MNpouecc nponuteiBaHnA/
nMponn3a MOXHO NOBTOPSTb HECKONBLKO pa3s ANs 3anoNHEHUS NOPUCTOCTM U NOBLILLIEHNS NNOTHOCTW KOMNO3UTA.

3.2.7 nponuTbiBaHWe pacnnasoM: B komnoauTax ¢ Matpuuei na SiC 3To npouecc NponssoAcTsa U yNNOTHEHNA Ma-
TpULbl, NPU KOTOPOM pacnaBneHHblii KpeMHMIA BNMTLIBAETCS B 3aroTOBKY (coAepikalllyto BonokHa n3 SiC n vyactuubl SiC un
yrnepoga), pacnnaeneHHbl KpeMHUIA pearupyeT co cBOBOAHLIM YrrepoaoM, 06pasysa MaTpuly co CBA3YOLWMUM Kapbuaom
KPEMHUA (CUHOHUMBI — CREeKaHue MyTem peakuuu, NPONUTLIBAHWE XUAKAM KPEMHUEM).

3.2.8 rmaBHasa oCb KOHCTPYKLMKU: B KOMMO3UTHON NNOCKOWA Nnute MAn NPAMOYrofibHOM npodune 3To HanpasneH-
Has oCb, onpejenseMas ocbio/HanpaBneHNneM HarpyXeHusl ¢ cambiM 60MbLIMM HEO6X0AUMBIM NPEAENoM NPOYHOCTU NpU
pacTsaXeHun.

3.2.8.1 MNosAcHeHWe: rMaBHas 0Cb KOHCTPYKLMKU OGBIYHO SBMSAETCH OCbIO C MaKCUManbHBIM Harpy>XeHWeM BOMOoKHa.
3Ta ocb MOXET BbITb HenapannernsHoi caMoMy ANIMHHOMY pa3mepy NUTLI/NPOMUNA/KOHCTPY KL
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3.2.9 nuponus: B komnosutax ¢ Mmatpuuen ua SiC 3To KOHTPONUpYEMbI TEPMUYECKUIA NPOLECC, NPU KOTOPOM KpeM-
HUNOPraHMYECKUiA NpeKypcop pa3naraeTca B UHEPTHoIA aTmMocdepe, 0bpa3sys matpuuy us kapbuga kpemuus (SiC).

3.2.9.1 lNosAcHeHue: NUponu3 o6bIMHO NPUBOAMUT K YMEHLLLEHMIO Macchl U BbICBOGOXAEHUIO BOAOPOAa U YITEBOA0-
POAHLIX NapoB.

3.2.10 npsMoyronbHbIA Npodunb: CNNOWHOW NPAMON CTEPXEHb NPSIMOYTONBHOIO CEYEHUs], FEOMETPUYECKM onpe-
AenseMblii LUMPUHON, TOMLLMHOWA U ANUHON NPOAONBHON OCH.

3.2.11 Kpymblid cTepXeHb: CNNOWHON YANNMHEHHbIW NPAMON UWNWHAP, FEOMETPUYECKM ONpeAEneMbIA HapyXXHbIM
OUaMeTpoM 1 AMNUHOM MO OCU.

3.2.12 kpyrnas Tpy6a: [Nonblit yanuHEHHBIR LUNMHAP, FeOMETPUHECKN ONpefensieMblii HapyXXHbIM UAaMETPOM, BHY-
TPEHHWUM ANaMEeTPOM U AFIMHOIA No ocu.

3.2.13 koMno3uT Kapbua KpeMHUs — kapbua kpeMHUa: KOMNO3uT ¢ KepamMU4ecKoi MaTpuLeil, B KOTOPOM apMupy-
toLasn a3a COCTOMT U3 HEMPEPbIBHBIX ANeMeHTapHbIX HUTen U3 kapbuga KpEMHUS B BUAE BONOKHA, HENPEPLIBHOW HUTH
WU TKAHOTO UMW MIIETEHOro Marepuana, CoaepKaLUxca B HENPEpLIBHOW MaTpuue 13 Kapbuga KpemHUs.

3.2.14 BonokHo 13 Kapbuga kpeMHUsA: HeopraHudeckue BonokHa ¢ nepsu4HbLIM coctasoM (>80 % macc.) kapbupa
KpeMHusa (cTexnomeTpudeckas popmyna SiC).

3.2.14.1 MNosacHeHune: BonokHa U3 kapbuaa kpemMHMs 06bIMHO MPOU3BOAAT ABYMSA METOaMU: BLICOKOTEMMNepaTyp-
HbIM MUPONU3OM W CrieKaHWEM BOSIOKOH KpeMHMWIAopraHU4YecKoro npekypcopa B MHEpTHOW atMocdepe U XMMUYECKUM
ocaxjeHneM n3 naposoi dasbl kKapbuga KPEMHUS Ha aneMeHTapHYI0 HUTb-MOAOXKY.

3.2.15 NoBepXHOCTHbIE U3ONALUOHHLIE NOKPLITUA: HeopraHuyeckue 3aliuTHbIE MOKPLITUS, HAHOCUMbIE Ha HapyX-
HYH MOBEpPXHOCTb AeTanun u3 komnosuta SiC-SiC AnA 3aluUTbl OT BLICOKOTEMMNEPAaTYPHOro OKUCIEHNA NN KOPPO3NOHHOIO
BO3[e/ACTBUSA, UMW U TOrO, U APYroro UNK Ans NOBLILLEHUS CTOWKOCTU K U3HOCY W MCTUPaHMIO. DTU NOKPLITUA OBGBIMHO Npea-
cTaBnAT cobol TBepAble HeNpoHULaeMble kepamuiyeckne NMoKpbITUS.

MpwnmeyaHue — [daHHblit pasgen craHgapta ACTM nsaMeHeH B cootBeTcTBUM ¢ TpebosaHuamu MOCT 1.5—2001
(nogpasgensl 3.9, 4.8).
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Mpunoxexue Ab
(cnpaBouHoe)

OpUrMHanbHbIN TEKCT HEBKITHOYEHHbIX CTPYKTYPHBIX 35IeMEHTOB NPUMeHeHHOoro ctaHgapra ACTM

nb.1

1.2 Cuctema knaccudukaymmu npegycMmarpuBaeT CpeAcTBa MAEHTUMUKALMKM U cUCTEMAaTU3aLMKU pasHbIX KOMMO-
3utoB SiC-SiC Ha ocHOBaHWM TuMa BOMOKHa, Kracca CTPYKTYpbl, YNMOTHEHUSA MaTpuLbl, (PUSUYECKUX U MEXaHUYECKUX
cBoiicTB. 3Ta cuctema npefcTaBnsAeT coboil cucteMy naeHTudUKaLmm caMmoro BLICOKOTrO YPOBHS AN FPYNNUPOBKUA pas-
HbIX TUNOB kKoMno3nToB SiC-SiC no knaccam 1 o6ecneunBaeT BO3MOXHOCTb UAEHTUdUKaLMKN 0bLLei CTPYKTYphbl U CBOWCTB
AaHHoro komnosuTa SiC-SiC. OHa npefHa3HayeHa AN okasaHus MOMOLLU crneluanucTam, 3aHUMaloLWMMC KepaMUKON,
B pa3pabotke, BbiGope U ucnonb3oBaHMM KOMMO3UTOB SiC-SiC ¢ HyXHBIM COCTaBOM, KOHCTPYKLMEH U cBoiicTBaMU Ans
KOHKpETHOIN obnactn npuMeHeHus.

1.3 Cucrema knaccudukaLym No3BonsieT cocTaBUTb Kof knaccudukauuu Ana gaHHoro komnosuta SiC-SiC, koTo-
pblii BKMoYaeT B ceba TUN BOMNOKHA, CTPYKTYPY apMUPYIOLEro HanorHUTeNs, TUn Matpuupsl, 06beMHyto 400 BOMIOKHA,
NNOTHOCTb, NOPUCTOCTb, NPEAEN NMPOYHOCTU U MOAYIL YNPYTrOCTU MPU pacTsXeHWU (KOMHaTHas TeMnepartypa).

1.3.1 Hanpumep, kon knaccudpukauum komnosutoB SC2-A2C-4D10-33: KOMMO3UTHLIA MaTepuan/KoMNOHEHT
n3 SiC-SiC(SC2) c BonokHOM U3 kapbuaa KpeMHUS Ha OCHOBE MONMMEPHOro Mpekypcopa B konuvectBe Gonee 95 %
B ABYMEpHOW (2) CTPyKType BOMOKOH C MaTpuueid, nonyyeHHoih metogom CVI (C), obbemHoii foneit BonokHa 45 %
(4 = 40 %—45 %), HackiNHON NNOTHOCTLI0 2,3 r/em3 (D = 2,0—2,5 r/em3), kaxyLueiicst nopucTocThio 12 % (10 = 10 %—15 %),
cpeaHUM npeaenom NPoYHOCTU npu pactskeHun 350 MMa (3 = 300—399 Mrla) n cpeaHUM MoAyreM yrnpyrocTu Ha pac-
TsxkeHue 380 Ma (3 = 300—399 [Tla).

1.4 OT1a cuctema knaccudukaLmmn SBnNAeTCa CpeicTBOM UASHTUdUKaLMKU CaMOro BbICOKOrO YPOBHS, B KOTOPOM UC-
Nonb3yeTcs orpaHnYeHHOe KONMUYECTBO CBOMCTB KOMMNO3UTOB ANSA KnaccuduKaLMm BeICOKOro ypoBHA. OHa He npeTeHayeT
Ha TO, YTOGbI ObITE NMONHLIMKU, AETanbHLIMU TEXHUMECKUMI YCNOBUAMU, Tak Kak He oxBaTblBaeT BCero cnektpa Tpebosa-
HWIA K cocTaBy, CTPYKTYpe, (PU3NHECKUM U MEXaHUYECKUM CBOCTBAM, CNocoby M3roTOBNEHUS U JONMTOBEYHOCTH, OOBbIYHO
onpefensemMblx B NofHbIX TeXHUYeckUX TpeboBaHUAx Ha npoekTuposaHue. B ctangapte ACTM C1793 npusogatca noa-
pobHble yKaszaHWs U PeKOMeHZaLumn Mo NOAroToBKE NOSHBLIX TEXHUYECKUX YCITOBUIA Ha MaTepuan Ans JaHHOTo 3neMeHTa
13 komnosuta SiC-SiC.

1.5 EAvHUULI n3MepeHus: BEeNMUYUHLI, yKasaHHble B eguHulax CU, cuutarotea ctaHfapTHeIMU. Hukakue apyrue
eiMHULbl U3MepeHns B HacTOSLLEM CTaHAapTe He NpefyCMOTPEHbI.

1.6 [aHHbli cTaHAapT He NPETEHAYET Ha MOMHOTY OnNMUcaHWUs Beex npobnem 6e3onacHOCTH, CBA3AHHLIX C ero 1c-
nofib30BaHWeM, ecnu TakoBble umetoTcs. OTBETCTBEHHOCTb 3@ YCTAHOBMEHNE COOTBETCTBYIOWMUX MEP NO TexHUKe 6e30-
MacHOCTMW U oXpaHe TpyAa, a Takke onpeferneHue NpUMEHMMOCT HOPMATUBHBIX OFPaHUHEHWUIA A0 HaYana McnorbL3oBaHUA
[laHHOro cTaHaapTa Bo3naratoT Ha ero nonb3osarensi.

0B.2 3HaYMMOCTb U NpMMEHeHue

4.1 KoMno3uTHble MaTepuarsbl Mo ONpPeAENeHUIo COCTOAT U3 apMupytoux das B pasax matpuusl. Coctas U CTPyK-
Typa STUX COCTaBMSOLWMX B KOMMO3UTax, Kak NpaBumio, afanTupyloTcst K KOHKpETHOW o6nacTn NpUMEHEHUSI B COOTBET-
CTBUU C feTanbHbeIMU TpeOOBaHUAMU K 3KCNMyaTaLUOHHBIM XapakTepucTUukam. Y apMUpoBaHHbLIX BONOKHOM Kepamuye-
CKMX KOMMO3UTOB aAanTauumsi Nog TexHudeckne TpeboBaHUA Nogpa3yMeBaeT BbIGOp BONOKOH apMUPYHOLLIEro HanosTHUTENSA
(coctaB, cBOWCTBa, Mopdonorus, MexdasHble MOKPLITUA U T. A.), MaTpuubl (cocTas, CBOUCTBA M MOPONOrus), CTPYKTYphI
KOMMo3uTa (40N1 KOMMOHEHTOB, CTPYKTYpa apMUPYIOLLEro HanormHUTENs, MexdasHble NOKPbITUA, CTPYKTypa NOPUCTOCTH,
MUWKPOCTPYKTYPa U T. .) U YCroBUiA U3rotoBreHus (cbopka, popMoBaHue, ynioTHEHUE, oTAeNkKa U T. 4.). OkoHYaTenbHble
TexXHU4ecKue CBOWCTBa (pmandeckue, MexaHM4eckue, TEMNOTEXHUYECKUE, ATEKTPUYECKNE U T. A.) MOXHO afanTupoBaTthb K
TEXHUYECKUM TpeboBaHUAM B LUIMPOKOM AWana3oHe ¢ aHM3OTpONnUe CBOWCTB B ITTaBHBIX HanpaBneHUsIX.

4.2 Ota cucTema knaccudukauum nomMoraeTr paspaboTunkam/nonb3oBaTenAM/NPpon3BOAUTENAM KepaMUdecKux
KOMMO3WTOB B WAEHTUMKALMW U cUCTEMATU3aALMKU pasHbIX TUMOB KOMMO3UTOB kapbug kpeMHus — kapbug KpeMHus
(SiC-SiC) (Ha ocHOBaHWM JaHHEBIX O BOINIOKHE, MaTpuue, CTPYKType, (U3MYECKUX U MEeXaHU4YeCKUX CBOMCTBaXx), npegHa-
3Ha4YeHHbIX AN UCMONB30BaHWUA B Ka4eCTBE KOHCTPYKLMOHHBIX MaTepuano. OHa npefHasHadYeHa Ansa okazaHusi NOMOLLY
cneuuanqcTam, 3aHUuMarLMMCst KepaMU4eckKUMU KoMMo3uTamu, B paspaboTtke, BbIGope M UCNoNb30BaHUU KOMMO3UTOB
SiC-SiC ¢ HyXHbLIM COCTaBOM, CTPYKTYPOW M CBOWCTBaMMU AJ1S1 KOHKPETHOW 06nactn NpUMeHeHUs.

4.3 OTa cuctema KnaccudguKaLmm sBRAeTcA cpeiCcTBOM UAeHTUdMKaLUM camoro BbICOKOro YpOBHS, B KOTOPOM MC-
nonb3yeTcs orpaHUYeHHoe KOMMYECTBO CBOMCTB KOMMO3WUTOB A1 KnaccudukaLmm BelcoKoro ypoBHA. OHa He npeTeHayeT
Ha TO, YToObl BbITb NOMHLIMY, leTaNbHLIMM TEXHUYECKUMU YCIOBUSIMU, TaK Kak He 0XBaTbIBa&eT BCEro criekrpa TpeboBaHuii
K COCTaBY, CTPYKTYpe, PM3NYECKUM U MEXAHNYECKUM CBOICTBAM, U3rOTOBIEHUIO M AONTOBEYHOCTH, O6BIMHO onpepensie-
MbIX B MOMHbBIX TEXHUYeckuX TpeboBaHMsX Ha npoekTupoBaHue. B ctangapte ACTM C1793 npueefeHbl yKkazaHus U pe-
KoMeHAaLuW no NoAroToBKe MOSHBIX TEXHUYECKUX YCNOBUWA Ha MaTepuan Ana AaHHoro anemMeHTa u3 komnosuta SiC-SiC.
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0b.3

5 KomMnoautbl Kapbup KpeMHUa — Kapoua KpeMHus

5.1 KomMnosuTbl kapbug KpemHWUs — Kapbug KpeMHUs (hopMUPYIOTCS M3 apMUPYIOLLEro HanonHWTens, NpeacTae-
nswowero coboii BONOKHO U3 Kapbuaa KpeMHWsA B maTpule U3 kapbuga KpeMHUA. [na nonyvyeHuns HyXHbIX sKcnnyataum-
OHHBIX CBOWCTB KOMMo3nTa pa3pabaTbiBatoT XMMUYECKUA U da3oBkIii COCTaBbl, MUKPOCTPYKTYPY WU CBOICTBa BOMOKHA U3
SiC v maTpuLpl 13 kapbuga KpeMHUS, CTPYKTYPY BOMOKOH (dpopma 1 Mopdororusi BONIOKOHHOM 3aroToBKU, MHOrOMEpHoe
pacnipeneneHve BorokHa u o6beMHoe cofepxaHne apMUPYHOLLEro HamnomHUTENsA M3 BOMOKHA), MIIOTHOCTb U NOPUCTOCTb
KomnosuTta. B criy4ae BonokoH u3 SiC, Kak npaBurio, MMeeTcs MexdasHoe NoKpbITUE BONOKHA AJ1st KOHTPOMS cuenneHns
1 npocKkanbabliBaHWA Mexay BonokHoM u3 SiC n matpuuen us SiC.

5.2 ®dusnyeckme, MexaHMyeckne N TENNOTEXHUYECKMe cBocTBa koMnoautoB SiC-SiC onpeaensitotca KOMMNEKe-
HbIM B3aWMOZENCTBUEM COCTaBMANOLLMX (BOMOKHO, MeXda3Hoe NOKpbITUE, MaTpuua, NOPUCTOCTL) B TOM, YTO KacaeTrcs
XWMUYECKOro cocTaBa COCTaBMAOLLMX, Pa3oBOro cocTaBa, MUKPOCTPYKTYpbI, CBOMCTB U AOSIEBOIO CoepXaHus, CTPYKTY-
pbl BOFTOKOH, CLIENSIEHUs BOIOKHa ¢ MaTpuLiei 1 BNUAHUA N3roTOBNEHUSA Ha CBOICTBa, MOPONONIo COCTaBMALWMX U UX
dusmnyeckoe BlanmogeincTane. T akTopbl MOXHO aganTUPOBaTb K TEXHUHECKUM TpeGoBaHUAM 3aKasyuka ¢ CUHepru-
YecKUM ahheKTOM MpK NPOU3BOACTBE KOHCTPYKLIMU/ANEMEHTa C HYXHBbIMU MeXaHWYeCcKUMM, PU3nIeckKuMmu U TennoTex-
HUYeckuMm ceoiicTeamu. CeoicTBa KoMnoautos SiC-SiC MOXHO aaanTUPOBaTb K TEXHUHYECKUM TpeboBaHUAM 3aKasquka K
CBOWCTBaM B pasfiN4HbIX HanpaBneHUsx NyTem co3aHua aHN30TPONHOW CTPYKTYpPbI BONIOKHA apMUPYIOLLIEro HanosIHUTeNs
13 kapbuga KpeMHus.

5.3 B BonokHe 13 kapbuaa KpeMHUs, NOMYYEHHOM NYTEM NPOXOXKAEHUA TEXHOMOrMYECKOro MapLUIpyTa NoIMMepHbIM
npekypcopoMm, o6bl4HO GbiBaeT ManeHbkuin guaMeTtp (5—20 MUKPOH) HeNpepbIBHLIX ANEeMeHTapHbIX HUTEed. MexaHude-
CKWe U TENNOTEXHWYECKNE CBOICTBa BONOKHA U3 kapbuaa KpEMHUS CUNBHO 3aBUCHT OT CTEXMOMETPUM Kapbuaa KpeMHus,
cofepxaHusa Kucropoaa U npuMeceil, hasoBoro coctasa U gonen gas, pasmepa KpUCTanimyeckux YacTuL U opueHTauum
BOMOKOH. 3TN haKTopbl ONPeAenstoTca XMMUYECKUM COCTaBOM NpeKypcopa U YCNOBUSIMU MpoLiecca U3roToBNEHNS.

5.4 BonokHa 13 kapbuaa KpeMHUst 0ObIYHO 06BLEANHAIOTCA B XryThl U3 GONBLLOIO KONUYECTBA ANEMEHTaPHBIX HU-
TeW, 3T XryTbl MOFYT HaMmaTblBaTbesl, ob6opaunBaTbCa UKW HacnawBaTbCA B BUAE OJHOMEPHbLIX CTPYKTYP, TkaHble/Bbl-
NOoXeHHble/NneTeHble/BA3anble — ABYMEPHbIX CTPYKTYP WU TKaHble/nneTeHble/Ba3aHble/NpowmThle — TPeXMepHbIX
CTPYKTYp. Kaxzgas U3 3TUX BONOKOHHBIX CTPYKTYP W3rOTOBRSAETCA B COOTBETCTBUM C ONpefeneHHbIMU BUAamMn CTPYKTYphbI
BOMOKHa € 06beMHLIM COflepXaHNeEM BONOKHA B LUMPOKOM AKanasoHe 3Ha4eHU. Y pasHbIX BUA,0B CTPYKTYPLI BOIOKHA MO-
XET OTYETNIMBO NPOABNATLCSH @HU3OTPOMUA apMUPYIOLLEro HAaNONHUTENS B 3aBUCUMOCTU OT OTHOCUTENBHOTO cofepXaHus
BOMOKHA B KaXK,0M OpPTOrOHaNbHOM HarnpaBneHuu.

MpumMeyaHune—MHorne uMeloLmecs Ha pbiHKe KOMNO3uThl SiC-SiC cocToAT U3 cobpaHHbIX B NAKeTLl Hanoxe-
HUeM CnoeB TKaHW ¢ BYMEPHOI CTPYKTYpoii TkaHoro matepuana. Komnosut SiC-SiC ynnoTtHaeTes go nnotHoctu >90 %,
npu 3TOM NONy4YaeTca OKOHYaTeNbHas KOHCTPYKLMSA C OPTOTPOMHBLIMU MU KBa3UM3OTPOMHBIMU MEXaHUYECKUMM M Tenso-
TEXHUYECKUMU CBOWCTBaMM.

5.5 Martpuuy u3 kapbuga kpemHus B komnosutax SiC-SiC 0bbIMHO Morny4yaloT ogHUM U3 YeTbipex cnocobos: (1) npo-
LilecC XMMUYECKOro NponuThiBaHUS U3 NapoBoil dasbl, (2) NoBTOPAIOLWMIACA NpoLecc NPONUTLIBAHUA/NUPONN3a XUAKUM
npekypcopom, (3) npoLiecc NponuTLIBaHUA pacniiaBoM KpeMHUs unu (4) ropsyee npeccoBaHWe U cnNekaHWe NnopoLUKOB
SiC. B yeTbIpex npoLeccax hopM1UpoBaHUS MaTpuLibl UCNONBL3YIOTCA pa3Hble NPEKYpcopbl U pasHble YCrnoBua o6paboTku,
BCMEACTBUE Yero NonyyaroT pasnnyuMsa B XMMUYECKOM cocTaBe, (ha30BOM COCTaBe U AOMAX COCTABAAMOLMX, KpUcTar-
NINYHOCTU, MOPEAONOTUN N MUKPOCTPYKTYpE (MNOTHOCTL, NOpLl U TPELUHLI) B MaTpule us kapbuaa kpeMHua. Moryt co-
YyeTaTbcs ABa U Bornee U3 3TUX NPOLECCOB YMITOTHEHUS MaTpuLibl, NPU STOM MofyvaeTca MaTpuua u3 kapbuga KpeMHus
CMeLLaHHoro Tuna.

5.6 B HekoTopbix 0bnacTsax npumMeHeHns komno3mntoB SiC-SiC HeopraHnyeckoe NOBEpXHOCTHOE U3OAALMOHHOE Mo-
KpbITWE HAHOCUTCSA Ha HapyXXHYo NOBEPXHOCTb KOMMO3WUTa ANs 3aLMThl OT BLICOKOTEMNEPATYPHOro OKUCNEHNUS U KOppo-
3MOHHOrO BO34EeNCTBUSA UMK AN NOBbILUEHUS] CTOWKOCTU K U3HOCY U MCTMPaHMIo. 3TN NOKpbITUA 0ObIMHO NpefacTaBnsioT
coboii TBepAble HeMpoHUL@eMble KepaMUyeckne NOKpbITHUS.

5.7 TNpw B3aumofencTBNM 3TUX HABopOB YeThIpex NepeMeHHbIX akTopoB [(1) TN 1 cBoWCTBa BoOKHa U3 Kapbuaa
KpeMHus, (2) mexdpasHoe NoKpbITUe BOMOKHA, (3) coaepXaHue BOrOKHa, CTPYKTYpa U CTPYKTYpa XryTa, (4) coctaB U cBOA-
cTBa MaTpuLbl, cofepxanune das, KpUCTaNIMYHOCTb, NMOTHOCTL, MOPGONOrUA U MOPUCTOCTb] MOXHO NONy4YaTh KOMMNO3U-
Tbl SiC-SiC B LUMPOKOM frana3oHe MexaHU4ecknX U (OU3MYECKUX CBOICTB, a Takke ¢ afanTupoBaHHBIMK NOA TEXHUYECKUe
TpeboBaHWA aHM3OTPOMHLEIMU CBOWCTBAMU B MMaBHLIX HanpaBneHUsX.

nb.4
6.5 B Tabnuue 1 0606LLeHbl Kofbl kKnaccudukaLm no TUy, Knaccy u mapke komnoautos SiC-SiC.
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Ta6nuya 1 — Kogbl knaccudmkaLmmu komnosutos SiC-SiC, npeaHasHaYeHHbLIX ANs UCNONb30BAHNA B KaYECTBE KOH-
CTPYKLUMOHHLIX MaTepuanoB

Mopapok | CeoncTBO KnaccudumkaumoHHbI Koa
1 Tun A — cTtexuome- | B — crtexuome- | C — crexuome- | D — BONOKHO
BOMOKHa | Tpuyeckoe BO- | Tpudeckoe  Bo- | Tpudeckoe  Bo- | u3 SiC, nony-
nokHo u3 SiC | nokHo w3  SiC | nokHo w#3 SiC | YeHHoe MeTo-
B Konuyectee | B KonuyecTtee | B konuyectse | aom CVI
>95 %, nonyyeH- | 80 % —95 %, no- | <80 %, nony4eH-
Hoe meTofoM PP | nyyeHHoe mMeTo- | Hoe meTogom PP
aoom PP
2 Knacc 1 — HamoTKa | 2 — ABYMepHble | 3 — TpexMepHbIii
CTPYKTYpbl | 3eMeHTapHOW | NaMUHaTbl OfHO- | TKaHbl4, nneTe-
BOMOKOH | HATU WX OAHO- | OCHOM NMEHTbl UMW | HbllA Wnn  BsA3a-
MepHbI  naMu- | ABYMEpHbIe Crou | Hbld MaTepuan
HaT OfHOOCHBLIX | TKaHOro/nneTeHo-
NeHT ro/BssaHoro Ma-
Tepuana
3 Mapka C — xumudye- | P — nponuteiBa- | M — nponuTbiBa- | S — ropsdee H — cmewaH-
T“na CKOe MpOonuUTbl- | HUE NONWMEpPOM | HUEe pacrnaBoM | MpeccoBaHue HbIA TUN MaTpuy
maTtpuubl | BaHMe U3 napo- | v nuponus (PP) kpemHua (Ml) n cnekaHue C,PMunus$s
Boi dpassl (CVI)
0b.5

6.7.1 OTu cBOICTBa NPU pacTAXKEHUN U3MEPSOT METOLaMU UCTbITaHUA, yKazaHHbIMU B Tabnuue 3. CpefHue 3Ha-
YeHUsl MOXKHO paccyuTaTh MO pesynbraTam UCMbITaHUA MUHUManbHOMO KonWYecTsa McnbiTaTeNbHbIX 06pasLoB: AecATb
o6pas3uoB — AnNsA onpefeneHws npegena npoYHOCTU NpU pacTsHKEHUW CBOMCTB U NATb 06pasyoB — Ana onpeaeneHuns
MOAYNSA YNPYrocTW Npu pacTsKeHWN.
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Mpunoxexnune 1B
(cnpaBouHoe)

CBeZieHUsA 0 COOTBETCTBUU CChINIOYHbIX HALMOHANMBbHbLIX U MEXrocyapCTBEHHbIX CTaHAAPTOB
ctanpaptam ACTM, ncnonb3oBaHHbIM B Ka4€CTBE CCbINTIOYHbIX B NPMMeHEeHHOM cTaHaapte ACTM

Tabnwuya OB

O603HaYeHWe CCbINIOYHOMo HaLUMoHarnb- CteneHb O6o3HaveHne 1 HaMMeHoBaHNe
HOro, MEeXrocyapcTBEHHOrO cTaHgapTa | COOTBETCTBUS ccbinoyHoro ctaHaapta ACTM
[OCT 32794—2014 NEQ ASTM D3878 «KoMnoanTHble MaTepuansl. TepMUHONOrUA»

MpumMeyaHue—B HacToAwen Ta6nvn4e MCnone3oBaHo cregyrLlee ycroBHoe 0603Ha4eHne CTeneHn cooT-
BETCTBUA CTaHAapPTOB:
- NEQ — HeskBMBaneHTHbIE CTaHAapThbI.
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Mpunoxenue A
(cnpaBouHoe)

ConocraBneHue CTPYKTYPbl HACTOALLETO CTaHAAPTA CO CTPYKTYPOW
NPUMEHEHHOro B HeM cTaHaapta ACTM

Ta6bnuya Ar1

CTpyKTypa HacTosLlero ctaHaapTta CTpykTypa ctangapta ASTM C1835—16
Pasgenbi Moapasaens! MyHKTBI Pasgenbl MNoapasaent! MyHKTBI
— — 1.1 _
1 1
— — 1.2—1.6 —
2 — — 2 2.1 —_
3.1 3.1.1—3.1.18
3 — - 3
3.2 3.21—-32.15
— 4 41—43 —
— 5 5157 —
41 — 6.1 —
4.2 - 6.2 6.2.1—6.24
4.3 — 6.3 6.3.1—6.3.3
4.4 — 6.4 6.41—6.4.5
4 — — 6 6.5 —
45 — 6.6 6.6.1
4.6
— — 6.7.1
4.7 — 6.8 6.8.1
MpunoxeHua OA—[r [MpunoxeHusa —
MpuMeyaHusa
1 CTpyKTypa HacTosiLero cTaHfapTa U3aMeHeHa OTHOCUTENbHO NpuMeHeHHoro ctaHgapta ACTM ana npusesie-
HUA B COOTBETCTBUE C TpeboBaHUAMY, yeTaHoBMeHHbIMK B TOCT 1.5—2001.
2 BHeceHbl gononHutenbHele npunoxerdns JA—l B cooTBeTcTBUM € TpeboBaHUAMU, YCTAHOBAEHHLIMU K
0hOPMIIEHUIO HaLMOHaNbHOro CTaHhapTa, MoAUULIMPOBaAHHOrO MO OTHOLLEHUIo K cTaHaapTy ACTM.

1
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