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[ABSTRACT]

because of its simple process, and being adopted to mold complex components in clear dimension. However, its precursor

Polymer infiltration pyrolysis (PIP) is widely used in the preparation of ceramic matrix composite

has complicated synthetic process, with low ceramic yield, high price, resulting in the long producing cycle and high cost
of PIP, which handicaps the development and engineering application of PIP. This paper reviews the low-cost production

of ceramic matrix composite from two perspectives: The low-cost research and development of ceramic precursor, and the

efficient densification process.
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Table 1 Price of different precursors and mechanical properties of

materials fabricated by them""
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e ey TR | WP/

S BE/MPa | (MPa -+ m"?)

(kg/ JC)
. ik
(., 2
3D-C,/SiOC | PSO 25 50 T 321 9.38
3D-C,/SiC PCS | 254000 | HATAMK | 557 18.9
3D-C/Si;N, | PSZ | >5000 | HATFEML | 302 16.7
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A RIS A BT AR AR/ NFL B AER X TR AL
B ST EIM R 2218, T PIP T 45 il i i A A i 24
fif st AT RFLBIE TS X A i /N LB FE 145
R FRIME , S50 B 5 1, 2 B EHLAF RS2 RSO 2, %
FEEINZENS . Wit CVIHPIP IR A T 25 AT LIAREF R4S A
A AR GRS ACR . Yan 55 P @ %R &
T A48 C/SiC B A Mk A T H— CVI T. 2l PIP
T2 B 4658 60% 247 .

ILAFR, CVIHPIP {RA T 2545 B % 3 2 5 )
S z4icl, iR A T 2458 2 R % Fim , 42 T
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Table 2 Influence of AF contents on three-point bending strength of pyrolysis products MPa
TE TR 0 B 10% | ABUM20% | RBRAE30% | ABUMEL40% | RERAES0% | IRBUAER 60%
Al 63.8 74.7 104 104 — — 212
Cr 63.8 38.1 33.6 33.9 36.7 333 —
TiH, 63.8 46.4 48.0 43.8 43.6 40.5 47.7
Zr 63.8 80.7 82.9 87.0 91.8 99.3 104
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AT SURIBIE , X R B FLBR A S BEAT I i A7
R FE . Jiang 45 ¥ @ 3 PIP+RMI IR & T. 20l % Cy/
ZrC-SiC E A PR, Bl PIP T 201455, & 4 AN AW S,
N 1.3 g/em’ JFFLR 21.26% 1K) C,/SiC FLiA, 5
2 RMI T. 2% ZeC 5 ALK, R SARFLBRE R &
W, — U RIS % B 2.94 g/em’, TFALHRAL N 5.3% )
C,/ZrC-SiC B AHM Bl A L Bbemh 30 s, T3 2 A4
B RE R 0.022 mmy/s, T K% 0.013 g/s, (R 5+
(TG PP B B2 Al ZrO, 19AE (8] 4), g 3 Jir

4 ZrOz
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aTiO,

Intensity
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1 1 1 J
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F.37 % XRD $75TEE
Fig.4 Morphology and XRD pattern of C;/ZrC-SiC composite after

oxyacetylene ablation for 30 s'*"!

£3 C,/SIC # C,/ZrC-SiC E&# 1yt
Table 3 Properties of C,/SiC and C,;/ZrC-SiC composites'"”

e R ! THL | AR /| A/
(g+em™) % MPa GPa
C,/SiC 130 21.26 — —
C;/ZrC-SiC 2.94 23 101.5+8.16 | 35.18 £9.58
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HP+PIP JR & T. 2.l & C./SiC & & 41 RE, w1 E 1T HP
AbFR, FH PCS 7824 SiC #ybesh i Zh 57, I 1200 C,
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Fig.5 Density change of composite during preparation
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