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Mechanical properties and oxidation resistance behavior of
TiC-TiB, reinforced MoSi, composites
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Abstract: TiC-TiBy/MoSi, composites with different volume fractions of TiC-TiB, particles were fabricated by hot press
technology using MoSi,, Ti and B,C powders as raw materials. Effects of TiC-TiB, particles on microstructure,
mechanical properties and oxidation resistance properties of MoSi, matrix were investigated. The results show that the
flexure strength and hardness of 30%TiC-TiB,/MoSi, composite are 468.3 MPa and 17.07 GPa, respectively. Compared
with monolithic MoSi,, the flexure strength and hardness are enhanced by 63.2% and 83.5%, respectively. With the
TiC-TiB, particles content increasing, the fracture mechanism of the composites changes from intergranular fracture to
transgranular fracture. The strengthening mechanisms of the composites are grain refine and dispersion strengthening.
Oxidizing at 800—1 200 C, the mass gain of 30%TiC-TiB, composites is almost 2.38—3.23 times as much as that of
10%TiC-TiB,/MoSi, composites. Low melting glass phase of B,O; can not be found in the oxidized layer, but TiO, and
Si0, existing in the oxidation layer make TiC-TiB,/MoSi, composites have good oxidation resistance.
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Fig.1 XRD patterns of TiC-TiB,/MoSi, composites
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Fig.2 Backscattered electron images of 30% TiC-TiB,/MoSi,

composites: (a) Low magnification; (b) High magnification
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Table 1 Mechanical properties of TiC-TiB,/MoSi, composites

Sample Flexure strength/MPa Hardness/GPa

MoSi, 286.3 9.3
10%TiC-TiB,/MoSi, 412.6 10.33
20%TiC-TiB,/MoSi, 432.8 12.02
30%TiC-TiB,/MoSi, 468.3 17.7

75 5 P RN A F A ) 5]k F1) 468.3 MPa il 17.07 GPa,
5ali MoSi, LR, 3538 T 63.2%F1 83.5%. Hf
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Fig.3 Fractural morphologies of TiC-TiB,/MoSi, composites
with different volume fractions: (a) 10%TiC-TiB,; (b) 20%TiC-
TiB,; (¢) 30%TiC-TiB,
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Fig.4 Mass variety curves of various composites oxidized at

different temperatures: (a) 800 ‘C; (b) 1 000 C; (c) 1 200 'C

AR AL T A R AL JZ A AE D MoSiy,
BEW TiC AT TiB, B MoSi, fJL5G4A AL, XTI 2AA0Y)

A
T o



1428 T EA G R AR

2009 4= 8 A

2 AN T AN SN A A g

Table 2 Gibbs free energy of various reactions at different

temperatures
Reaction Gibbs free energy/(kJ ‘mol ™)
No. 800 °C 1000°C  1200°C
(€8] —1422 -1318 —1264
) -802 —783 ~756
3) =592 —532 —486
@) ~240 -230 -220
&) —425 —400 —380
v— TiO;
*— MOSi2
o — M058i3
. A, = M003
o — Si0,
o * vy . .
R et 1200 °C
el L 1000 C
e 800 C

20 3I0 4IO SIO 6IO ?:0 SIO 9I0 100
20/(7)

E5 30%TiC-TiByMoSi, & &5 H A Al LA 4K 192 h & 1

XRD i

Fig.5 XRD patterns of 30%TiC-TiByMoSi, composites

oxidized for 192 h at different temperatures
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R, A )Z R RALIE IR, X ] fe
B,05. CO kCO, M A2 8L 2 1 R T B, A
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EE 2T

Fig.6  Morphologies of surface of 30%TiC-TiB,/MoSi,
composites oxidized for 192 h at different temperatures: (a) 800
C; (b) 1 000 C; (c) 1200 C
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Jri AT TE 3

Fig.7 Morphologies of cross section of 30%TiC-TiB,/MoSi,
oxidized for 192 h at different temperatures: (a) 800 C;
(b) 1 000 C; (c) 1200 C
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