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Fig. 1 High temperature experimental system and its local details
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Fig. 2 Four point bending fixture in stretch table and the specimen

2 TLIGHER

RT3 AT SR AR 0 A UL A B 8 22 R R IR R T TR )2 A AT T R R I G
2 7 A )i 8 R SR AR RS U . T C AR AR IR B 46 T 400°CHY L FRATEL 400°CHE Ry 43 B, 1%
B .400°C .700°C ,900°C PYUAN TR £, FFHAE 700°C 5 900°C 44 5 A [a] S AL B ], BIF 5% 400°C if Jo A9 Wk
WHLH 25 . LA, ZE LI 400°CLREE 24h IR G, 5256 i 1 4 W 10—y b1, an (&1 3 Z2 i
7N 5 T 7R 3 (A 700°C AR FRF 2h) S 56 480 A6 J5 10 3 44 W7 1o — B 4 o - L Nl 3 A T

— ra—
S

- i (—— e e

200 pm EMT = 26,00 kv Signal A= SE1 Dete 2 Jun 2018 M— 200pm EHT & 20.00 kv Signal A = SE1 H oM e ZETY]
r WO = 145 mm Mag= 80X Time :17:14:12 WO =11.0mm Mag= 60X Time :2007:30

3 AR (400°C) (i) Fe g il 52 8 () rPas (o A [a] i i 01 TR 40
Fig. 3 400°C (left) and high temperature (right) in the fracture surface of different specimens
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Fig. 6 The microcracks in the specimen after 700°C high temperature
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Tab.1 The strength of the specimen after removal of the surface coating varies with temperature and oxidation time
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Fig. 8 The crack propagation process of the specimen after 900°C
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Fig. 10  Crack initiation mode
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On the mesoscopic damage mechanism of 2D C/SiC composite
and effect of oxidation on damage mechanism

HUANG Peng-fei', YAO Rui-xia'» WANG Long®, LI Teng-hui', PAN Xiao-xu', SU Fei'
(1. School of Aeronautic Science and Engineering, Beihang University, Beijing 100191, China;

2. Beijing Institute of Structure and Environment Engineering, Beijing 100076, China)

Abstract: In order to observe and analyze the mesoscopic damage mechanism of C/SiC ceramic matrix
composite, the surface coating was removed first by using dicing cutter, and mesoscopic damage
mechanism was studied by scanning electron microscope (SEM) and in-situ loading device. Based on
above results and in combination with macroscopic phenomenon, mesoscopic damage mechanism is
explained. Based on four-point bending experiment, a self-established high temperature heating
system was used to oxidize the material under different high temperature conditions. With the
occurrence of oxidation, the mesoscopic morphology and variation of damage mechanism of C/SiC
ceramic matrix composite were obtained. With the increase of oxidation degree, it is found that the
matrix and fiber of material are ablated at different degrees, the interface layer is destroyed, and the
flexural strength is decreased gradually. At the same time, the pull-out of fiber. the mode of crack’s
initiation and propagation is changed, resulting in the appearance of different fracture surfaces.

Keywords: 2D C/SiC composites; mesoscopic mechanism; fiber oxidation; crack initiation



