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Mechanical Properties and Damage Process of a Three-dimensional Woven

Ceramic Composite under In-plane Shear Loading
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Abstract: The mechanical behavior and damage process of @ three-dimensional woven carbon/silicon
carbide (C/SiC) composite under in-plane shear loading were investigated with IOSIPESCU specimens in
relation with the failure mechanisms and the fiber architecture. The 'C/SiC composite exhibited several
interesting features including an essentially non-linear stress-strain behavior and permanent deformations.
The results show that the major damage mechanisms are matrix microcracks cracking, interface debonding
and fiber breaking. The delamination cracks affect mainly the stress-strain behavior and the mechanical

properties. A damage model'is proposed based upon continuum damage mechanics to describe the damage

evolution.
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Fig. 1 Volume representative unit cell for a 3D angle-interlock woven C/SiC composite
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Fig. 2 Anti-symmetrical four-point flexural shear

apparatus

A 2 7 R e 1 A e U A 0 A gk 1 Ak

B BT IR AR . R 58 SR A SO R DY s 25 il 28 BY 419K
WA ME 2 Bras. iR % 7E INSTRON-8871 W /&
fa AR g AL b 58 B, 07 P A ok, hn G B ol
0.02kN/s, FIF BB 5 0.05kN/s. N TR HEE N
T AL AT B B R, 43 BT LT ® A TL &
WA IE G, & N2 SMPa 17— K !
#, FEEFmE. A A DH-3817 3 A8 B AR K R
Gt R 8 N AR R AT, FHAR 48 BT U] Je B A hn 2K A
RO bR B 1 AL B R ST, 5 F] B8 LT A TL
TG BY U0 1 B8 77 AR i 4%, 152 A kE LT 1A
TL T # B Y15 1 5 A8 il £8.

3 ERFTR

3.1 BYIM S ek
Bl 3. 4704 T bR LT A1 TL i 39 U1k
TERySLARI BT Y)Y ) - AR i 28, MNP AT LUA

100
------- LT-plane loading-unloading curve

—— LT-plane uniaxial shear loading

80

60

Stress/MPa

40+

201

0 T T T T T T
0 2000 4000 6000 8000 10000 12000
Strain/10°

Bl 3 LT [ By YR Fy WA 6 &

Fig. 3 Shear stress-strain curve of LT-plane
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Fig. 4 Shear stress-strain curve of TL-plane
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Fig. 5 Microstructure of LT-plane shear at cross-section
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