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Abstract MoSi,-TiC composite powders were fabricated by in-situ reaction through mechanical alloying.
Also the monolithic MoSi, as well as TiC were synthesized by mechanical alloying for comparison. An abrupt
increase of vial surface temperature was detected due to a sudden reaction between elemental powders during
milling. The reaction time for synthesis of composite powders decreased with increasing the content of (Ti+C)
powder. It was found that a significant decrease of Ti grain size was observed with increasing the milling time.
And the synthesis reaction of MoSi,-TiC composite powders were largely dependent on the reaction between

Ti and C powders.
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Table 1. Chemical compositions of element powders
for mechanical alloying

No. Composition at %
Mo Si Ti C
I MoSi. 3333  66.67
Il TiC 50.00 50.00

1 MoSi+TiC 1670 3330 2500 25.00
IV 2MoSi+TiC 2223 4447 16.65 16.65
V_ 4MoSiATiC  26.67 5333 10.00 10.00

Table 2. Variations of Ball to Powder Ratio (BPR)

BPR E5A(kg) =23A (g
10:1 107.5 10.75
15:1 107.5 7.17
20:1 107.5 5.38
30:1 162.15 5.38
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Fig. 1. Temperature variations of vial surface during
milling (BPR=10:1)
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Fig. 2. Temperature variations of vial surface for the
formation of TiC under different ball to powder ratio.
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Fig. 3. Variations of reaction time against material
composition.
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Fig. 4. X-ray diffraction patterns of (Mo+2Si) powder
after various milling time.
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Fig. 5. X-ray diffraction patterns of (Ti+C) powder aft-
er various milling time.
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Fig. 6. X-ray diffraction patterns of composite (MoSi,+
TiC) powder after various milling time.
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Fig. 7. X-ray diffraction patterns of composite (2MoSi,
+TiC) powder after various milling time.
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Fig. 8. X-ray diffraction patterns of composite (4MoSi,
+TiC) powder after various milling time.
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Fig. 9. Grain size variation of Mo and Ti powders
with milling time.
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Fig. 10. Changes of energy state through mechanical alloying (a) before milling, (b) after milling.
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