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Compressive properties and fracture mechanism of
C/C-SiC composites prepared by WC-ISR

LI Zhuan, XIAO Peng, XIONG Xiang
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Abstract: C/C-SiC braking composites were fabricated by warm compressed in-situ reacted process (WC-ISR) with short
carbon fibers, graphite powder, Si powder and resin. The compressive properties and fracture mechanism of C/C-SiC
braking composites were investigated. Rules about the compressive properties and fracture mechanism of the C/C-SiC
composites were ascertained. The results show that the value of vertical compressive strength can reach 118.2 MPa,
whose destruction belongs to toughness fraction mechanism by shear stress and is mostly destroyed on the cross. As for
the parallel compressive strength, it’s value can reach 86.9 MPa, whose destruction belongs to brittleness fracture
mechanism and is destroyed by multilayer complex split. The compressive properties increase along with the increase of
adding carbon fiber and SiC matrix separately, and carbon fiber carries more weight. However, the more the carbon
matrix, the lower the compressive properties.
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Fig.1 Fabrication process of C/C-SiC braking composites
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Fig.2 Incision image of C/C-SiC braking composite
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Tablel

Main components and mechanical properties of C/C-SiC braking composites

w/%

Compressive properties

Sample Density/

No. C(Fiber) C(Matrix) SiC (gem™) 4 /MPa E,/GPa ,/MPa E,/GPa
1 15 34.7 50.1 1.91 118.2 19.2 86.9 225
2 15 42.6 40.7 1.85 83.9 11.0 40.2 9.6
3 10 35.0 49.8 1.89 96.2 17.4 66.6 16.3
4 15 352 41.0 1.84 103.5 18.3 71.3 17.4

o — Vertical compressive strength; o, — Parallel compressive strength
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Fig.3 Load—displacement curves of C/C-SiC composites: (a) Vertical; (b) Parallel (Samples 1, 2, 3 and 4)
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Fig.4 Images of damage surface after vertical compression of C/C-SiC composites
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Fig.5 Images of damage surface after parallel compression of C/C-SiC composites
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