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Effect of Al,O; addition on properties of Ti;SiC, composites

CHEN Jin-xue, YIN Hong-feng, SHUAI Hang, TIAN Yang-li, YUAN Hu-die

(College of Materials and Mineral Resource, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Ti;SiC,-Al,O; composites were prepared by reactive hot-pressed sintering. The effects of the Al,O; content
and hot pressing temperature on the phase constituent, mechanical properties and oxidation resistance property of
Ti3S1C,-Al,O3 composites were investigated. The results show that the TizSiC,-Al,O; composites with high density and
good properties can be prepared by reactive hot-pressed sintering at 1450 ‘C. The Al,O; addition has the effect of the
second phase strengthening which can improve the strength of the material. The mechanical properties of Ti;SiC,-Al, 05
composites increase firstly and then decrease with increasing Al,O; content, the fracture toughness reaches the maximum
value (7.10 MPa-m" 2) when the mass fraction of Al,O; is 20%, and the bending strength reaches the maximum value
(512 MPa) when the mass fraction of Al,O; is 30%. Al,O5 reactes with TiO, under high temperature, generating Al,TiOs
with high temperature resistance and high thermal shock resistance, which can effectively improve the oxidation
resistance of Ti3SiC, composites.
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Fig. 1 XRD patterns of samples sintered at different hot

pressing temperatures



5525 B 4 W

1 AR BE R Ti;SiCr-20%A1L,0; &
B APRMAR 2 RS . o] LR AR I 1) 3
I, AARUERESER, R ERAILE A K H R R
P REBEPURE SRR, AR TR, i H.
AR T8 Ti (BT, RS RS0 RS
B

2.2 BJEREX Ti;SiC,-20%AL0; 115 M EE A =200
2 Bz A AR B IRBE S Y Ti381C,-20%A1,05

£ 1 AR Ti;SiCo-20%AL0; 5 A MR R 1)
A

Table 1 Effect of hot pressing temperature on densification
of Ti3SiC,-20%Al1,05 composites

Temperature/ Volume density/ Apparent porosity/
C (gem™) %
1300 434 0.22
1350 4.42 0.19
1400 4.43 0.17
1450 4.46 0.16
1500 4.46 0.16
1550 4.52 0.15
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Fig. 2 Effect of hot pressing temperature on mechanical

properties of Ti;SiC,-Al,O3 composites
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Fig. 3 Fracture morphologies of Ti3SiC,-20%Al,0; at different temperatures: (a) 1300 C; (b) 1350 C; (c) 1400 °C; (d) 1450 C; (e)

1500 °C; (f) 1550 ‘C
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Fig. 4 EDS patterns of Ti3SiC,-20%Al1,0; pressed at 1450 C
at different positions: (a) Position 4 in Fig. 3(d); (b) Position B
in Fig. 3(d); (c) Position C in Fig. 3(d)
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Table 2 Properties parameters of Ti;SiC,-Al,O3 composites
with different Al,O; contents

Mass fraction Volume density/ Apparent  w(Ti;SiCy)/
of ALOy% (g-em ™) porosity/% %
0 4.58 0.16 87.1
10 4.54 0.16 90.8
20 4.47 0.16 90.2
30 4.32 0.17 91.1
40 4.29 0.17 91.5
50 4.26 0.18 92.7
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Fig. 6 Effect of Al,O; content on mechanical properties of
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Fig. 7 Fracture morphologies of Ti;SiC,-Al,0; composites with different Al,O3 contents: (a) Without Al,O3; (b) 10%; (c) 20%;
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XRD patterns of Ti3SiC,-30%Al1,0; oxidized at

different oxidation temperatures for 20 h
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Fig. 11 Sectional morphology of Ti3SiC,-30%Al,03 samples
oxidized at 1300 ‘C for 20 h
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