IR EAL VT RE R BRI E (FB ) HEIC L Ak A b C/C
B XU CMC D%

Development of Low-Cost C/C and CMC using a Film-Boiling Process

1T T RS IHI 270 R — 2 S A T
F OH B IE #AtH I D7 o ac— 2 SR A
wm OH B Z RS H 7oA — 2 R R i (B )

BRASAL IHL =7 0 2ax— 2%, FHHBEGRBE O v N Z2EETLENME—-DO X —hTh b, RibEHR%EH)
L7 FB 1%, BEETHRE MY v 72 A% EWTEER 7 5 ¥ AFOFHM T, 3 000C 22 % EEHEIZ0 2 5
C/IC 7 ANVOMa A Mex HiE LT, EWNREME A — 2128 TERLEZ D72, FB ETIEHERFM O CVI
FERBRICRBERFES M) v 7 AP D ICET 5720, WECTEMER C/C M@ EsNE. E512, #ik
BHIBMEEHE OB L 5T, SIC~Y M) v 7 ZADERDWEETH L 2 & BHERTE 2720, Sk, B2 R
M LCERBESNDMESTHICRLEEZLND.

IHI AEROSPACE Co., Ltd. is the only company in Japan that produces solid propellant motors for space rockets. Carbon-
Carbon ( C-C ) is a material that, due to its resistance to high temperatures, has been successfully applied to the nozzle throat
section of rockets, but it is known to be highly expensive when it is fabricated using conventional processes such as Hot Isostatic
Pressing ( HIP ). In this paper, we introduce a newly developed low-cost manufacturing process that leverages Film-Boiling
( FB) technology, the basic process for which was originally developed by CEA Le Ripault of France. We have confirmed that,
by making use of this technology, we can increase the density of the carbon matrices around carbon fibers to the same degree as
those prepared using Chemical Vapor Infiltration ( CVI ) processes but in a much shorter manufacturing time. Having successfully
applied FB technology in the fabrication of SiC matrices using Liquid PolySilane ( LPS ), we hope that this technology will be

extensively utilized in the near future.

1. ##

BrataAt IHL =7 g Ax—2 (LT, 1A) TlE, =K
Tk ) OB IR D ik FHE7) 7 4 — HITEED
98 MPa C, Y v F &R ~ HIP ~ H4ba 1) I3 2hfH
S MIE ( Hot Isostatic Pressing : HIP ) i & A I 5 By
FEET, EEREE R R FHE R LIRS AME (LU, ¢/C
) 2 ETH5.
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BLEIAHIEEENHY (DTG ZOBEL 1.95 glem® &,
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ZHARTE. R C/CHIZH-TA B7 v bOREFRBE
Oy NT—=AFD C/IC J ANVITHEBENTEY, 30 A
R SFT RIFFEEA R L T h. L, sk tnn
TEHETHAHZ L, 1.95 g/lem® T TRF(LZED D121,
2PHORTHZELEIA M e b LD RETHS.

AEE TR DB ( Film Boiling © FB ) £ ClE, #

il

DEKEREL 1.8 g/em® THSH L OO, HIP HEOK T % E
FCELREMD S H. F72, FBE~ MY v 7 AL
ZAHETZ ( Chemical Vapor Infiltration © CVI ) 2 & [Alf12
HRAHER D BRI ET 5. 2o &hs, Sic (Rfbr
WE ) DRSNS MY R LR & BT E UL, CVI
BEEED SiC < MY v 7 A% JHIFHCAR T E 5 HE
HhH 5. ARaTlE, FBEIZE S C/C HMOKRLE B
~OHB, ELT, T3y 7 AEEEHE ( Ceramic
Matrix Composites : CMC £ ) ~DJEFI %77

2. F B &

FB {3, FEAHIC Al 7230t oo BEIAE I & o T E Ol
7 (FEEEBE ) 2TV EELLBRTHY,
b2 - TEGBICB W TR A RIS LTt b
N5, 81 RIC FB 2 & 2B L i E Ry, 8B
1R -(b) i, EHRESHI & AT C ORI & 2 b3
SOZEALE BGRH (FEAD S BHANO BRGS0 O
REdE ) & RIEABYE L ORR TR LI TH 2.
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Fig.3 Optical microstructure comparison of FB carbon and CVI carbon using a Scanning Electron Microscope ( SEM )
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