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Compressive Properties and Fracture Mechanism of Cylindrical
Needled Felt Carbon/Carbon Composites

Sun Yan

(Xi’an Aerospace Composites Research Institute, Xi’an 710025)

Liu Yongqgiong Liao Yingqiang

Abstract The carbon/carbon composites ring prepared by chemical vapor infiltration(CVI) with needled
felt as preform is anisotropy. Their compressive properties and fracture mechanism of three principal direc-
tions were studied. The results show that the axial compressive properties are similar to the hoop compres-
sive properties with higher compressive modulus. The needled felt carbon/carbon composites exhibit quasi—
ductile fracture behavior under radial compression. Many small fragments of fibers and matrix carbon on the
fracture surface of the radial compressive specimens are observed and the failure modes are shear with matrix
crushed. Under axial and circinal loading, the composites exhibit catastrophic failure behavior and the speci-
mens are destroyed by delamination and splitting.
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Fig. 1 Needling process schematic
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Tab.1 Compressive results of needled felt

C/C composites after compression tests
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Fig. 3 Typical compressive load - displacement
curves of needled felt C/C composites
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Fig. 4 Images of the samples after compression tests
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Fig. 5 Schematic diagram of radial compression shear failure

6 Sk i 4 3 4 o 76 R 48 W K I T W 17 W7 24 18
SEM M Ji. & 6 (a) ron s 2 1A 428 1) i 45 % 3R B
BT 2k SR T 4 DL R 2T 4 5 AR 0 i kG o TR B T
DA 22 1) W 24 167 [ 5% BA Kt Y 2F 2 S AR I R
SRy, T BRS04 EE AR AR, S BT ARk
A BT — 2 A% 1 2k s DL SR S M R

f\ ¥ 34
‘ ”,
-' ¥4 i B ey
g 5 v 5 S
5
3




s >é1je'a' 19 5im sl
(o) Fhm 45k
6 FHH C/C ZEMEHELEW 1 SEM B
Fig. 6 SEM images of fracture surfaces of needled felt

C/C composites after compression tests
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