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Mechanical properties and fracture behavior of CVI-SiC/TaC modified C/C composite

XIONG Xiang* ,» WANG Yalei, LI Guodong, CHEN Zhaoke
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract; Using needled - carbon fiber felt as the preform, the fiber coating with multilayered (PyC/SiC/TaC)
fabricating by chemical vapor infiltration was used to modify C/C composites. The novel C/C composites were
fabricated by chemical vapor infiltration and impregnation of thermosetting resin and carbonization. The
microstructures and mechanical properties of C/C composites were investigated. The results show that the
multilayered (PyC/SiC/TaC) coating enwraps around the carbon fiber evenly and compactly and forms cannular
microstructure in C/C composites; both the strength and toughness of modified composites increase apparently. The
average flexural strength of the composites reaches 522 MPa, the maximum fracture displacement reaches 1. 19 mm,

and the fracture mode shows brittle fracture. After high temperature treating (HTT) at 2000 C, the flexural

strength of the composites decreases, while the maximum fracture displacement increases, and the fracture mode of

the composites shows “pseudo- plastic” fracture.
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Fig. 1 SEM photographs of microstructure

for modified C/C composite
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Table 1 Properties of the C/C, modified C/C composites

Fracture
Open
Composites  p/(g+cm ?) ¢/MPa displace-
porosity/ %
ment/mm
A 1. 88 322+£55 1.07 3.0
A(HTTD 1.75 148437 >1.70 3.5
B 2.23 522450 1.19 2.2
B(HTT) 2.19 192+45 1. 66 2.4
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Fig. 2 The load - displacement curves of composites A and B

50 BZ AL 9 [ A5 42 v s o T AAAR FRS . PIR R
(1 W7 22T X0 2 B A 28 4 W7 228 {ELAH L A2 5 Rt
A AR B IR R R . de T W R MER Y
ZIRAGWEEM SR C/C Z GBI
PEREEL C/C Z MR BRI .
2.3 EAMRWIREE

SAAFHRE AL B R IR RERE AR A 3R BLAE 2 A -
M L, WRBEMBIBIRESR L. B3 8
SAME A BT SEMIESIE A, ATRLE ], X
TRAMEE AL PR LA S 2T 4 45 5 Bty . B
2 AR R . S SRR 2 iR, R AR
THT 7R 52 RLIV T g5 KA BT 4k 5 B IR — e A= L i
Wi, h T 2R 4 S B IR A G B . REUA B TE S
Qb S PR A A+ IO D A ST AR TG IE R ot R Y e il
REEK EIRE R T A7 4 b SR 4NN . 2800
DA URE N AR, AR W T R Ik E P
B, AR B LR EBO . OF HAT dE S R (L
P 3D, 5 BLH 88 A e P IR B ARAES

XEF R AARRE B, H W FAFAE 2T 4 9% 2F 2
Wity AR B, SRAEURY . R B R LR LT

B3 ZAME AW HR SEM B R
Fig. 3 SEM photographs of fracture surface of composite A
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Fig. 4 SEM photographs of fracture surface of composite B
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Fig. 6 The schematic of cannular structure of multilayered coating
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Fig.7 The spread path of crack in composite B
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Fig. 8 The interface of composite B after HTT
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