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Abstract

Three different SiCf/SiC-Ti3SiC2 composites were prepared by slurry impregnation pyrolysis and reactive
melt infiltration. The oxidation behavior of the composites at 1300 °C from 2h t0100h was studied. These
samples were examined by using scanning electron microscopy, energy dispersive X-ray spectrometry
and X-ray diffraction analysis. Then, three-point bending and nano indentation test were carried out to
investigate the mechanical performance of the composites with and without oxidization. The results
revealed that the Max phase Ti3SiC2 can improve the strength and toughness of the composites. After
oxidation at 1300 °C, Max phase still existed in the matrix, and the strength highest retention rate of the

material was 83%. Furthermore, the possible oxidation mechanism was proposed on the basis of the
results.
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Figure 1

Process flow diagram of composites preparation
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Figure 2

XRD patterns of the SiCf/SiC-Ti3SiC2 composites (a) before and (b) after oxidation at 1300 °C for
different duration.

300
(a) iR ) 1 =
_ -—-x_:ll,-. : . —1h :I#
—— RIS TLRC, Y —10h 2w
BRI SIC-TH, S 34 20 L ——s0h a0l €2 |
sl SIS SO 3 — 100k & 375
- ..
- 5.1 o, WS gy
= s = 210 | ik Seid
Bl & £ | 953 fo43 >
Elﬂ] § | g — 188.6
o #* o
; IS
Fe z s
g 1502 - - - -
£l
s 50 -
] " L L L " 0 1 L L 0 . L - -
0.0 LS 0.2 L& = 00 (5} 02 0.3 04 o : 1 =0 109
Strain(%a) Sternin(%o) Ovxidation time(h)
Figure 3

Stress-strain curve of the composition (a)before oxidation and(b)after oxidation (1#) for different time at
1300 °C, (c) variation of flexural strength and oxidation time at 1300 °C
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Figure 4

The curve of modulus and hardness with indentation depth variation
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Figure 5

SEM images of the cross-section of the SiCf/C-TiC preform, (a)(b):1#.
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Figure 6

SEM images of the cross section of the SiCf/SiC-Ti3SiC2 composites (a)(b):1#;(c) (d):2#;(e) (f):3#
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Figure 7

The weight change curve with oxidation time.
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Figure 8

SEM(a), BSE(b), MAP(c) and elemental map(d) images of the cross-section of the SiCf/SiC-Ti3SiC2
composite oxidation for2 h ,1#

Page 7/10



HEAR Atomic % 30.2.26.9,28.8,14.0 “1

Figure 9

SEM(a), BSE(b), MAP(c) and elemental map(d) images of the cross-section of the SiCf/SiC-Ti3SiC2
composite oxidation for10 h ,1#
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Figure 10

SEM(a), BSE(b), MAP(c) and elemental map(d) images of the cross-section of the SiCf/SiC-Ti3SiC2
composite oxidation for 50 h ,1#.
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Figure 11

SEM(a), BSE(b), MAP(c) and elemental map(d) images of the cross-section of the SiCf/SiC-Ti3SiC2
composite oxidation for 100 h ,1#.
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