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Synthesis of MoSiz- WSi: composite powders
by thermal explosion mode of SHS
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Abstract: MoSi-WSi composite powders with different molar ratios were prepared by the thermal explosion mode
of SHS using Mo, W and Si powders. The phase and morphology of the synthesized products were investigated by
X-ray diffractrometry and scanning electron microscopy. The results show that there are only MoSi; and WSi; two
phases in the reacted products. The molar formation enthalpy of the system determines the particle size. The bigger

the molar formation enthalpy is, the more obvious the particles grow. Thermal explosion synthesis is preceded by

melting of Si particles, and it proceeds in a melting-dissolving-precipitating-growing mechanism.
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Fig. 1 Enthalpy of formation of MoSi, and

WSiz at different temperatures
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Table 1 Thermodynamic parameter of MoSi: and WSiz
Latent heat of cp/ (J* K™ '+ mol ) ¢p of liquid/
Compound  Melting point/K o 5 W5 " " s ‘Kl -qmor !
MoSi2 2303 99.910 67. 831 11.970 - 6.569 95.274
WSiz 2433 99.910 67. 831 11. 042 - 6.092 94.593

cp= A1+ A2 x 1073 T+ A3x 10° T~ 2+ A4 x 107 T2,
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Fig. 3 XRD patterns of thermal explosion

synthesized products
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Table 2 Comparison of experimental d and /1o with
JCPDS data for MoSi and WSiz
M oSi2 WSiz Experimental data

(JCPDS) (JCPDS) M o0Si2 10% W Si2 30% W Siz 50% W Siz WSiz

d 1/1o d /1o d 1/1o d 1/1o d /1o d 1/1o d /1o
3.9231 31.0 3.9100 50.0 3.9274 51.4 3.9314 49.2 3.9308 45.8 3.9244  48.1 3.9210 51.0
2.9668 60.0 2.9700 100.0 2.9666 65.2 2.9724 61.0 2.9741 82.9 2.9723 100.0 2.9760 100.0
2.2661 73.0 2.2700 70.0 2.2663 72.5 2.2696 57.7 2.2706 81.8 2.2706 67.6 2.2729 60.7
2.0264 100.0 2.0200 85.0 2.0265 100.0 2.0290 100.0 2.0282 100.0 2.0274 89.2 2.0274 83.0
1.9620 23.0 1.9620 50.0 1.9625 22.5 1.9649 29.7 1.9649 37.0 1.9649 38.7 1.9665 35.1
1.6028 21.0 1.6040 25.0 1.6025 27.1 1.6050 29.0 1.6050 32.3 1.6055 19.6 1.6076 19.9
1.4832 13.0 1.4850 20.0 1.4835 15.3 1.4844 17.7 1.4844 30.0 1.4840 21.3 1.4836 19.1
1.4098 18.0 1.4120 30.0 1.4097 18.4 1.4109 16.9 1.4116 23.7 1.4090 24.7 1.4094 17.0
1.3075 5.0 1.3040 7.0 1.3080 5.9 1.3083 4.0 1.3076 5.2 1.3067 6.2 1.3058 4.3
1.2570 33.0 1.2580 50.0 1.2570 34.0 1.2579 30.2 1.2579 46.0 1.2582 39.1 1.2593 31.4
1.2411 3.0 1.2410 11.0 1.2412 5.8 1.2420 4.0 1.2420 6.6 1.2420 5.4 1.2423 6.9
1.1324 17.0 1.1310 17.0 1.1328 19.9 1.1331  29.1 1.1328 23.3 1.1324  17.2 1.1322  12.1

B4 FURA BT RE K SEM LS
Fig.4 SEM photograph of surfaces of

thermal explosion synthesized products
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K5 R YIBEE)S ) SEM A
Fig. 5 SEM photographs of thermal explosion synthesized products after crushing
(a) —MoSiz; (b) —50% M oSiz+ 50% W Siz

K6 B YIRS SEM A
Fig. 6 SEM photographs of thermal explosion synthesized products after milling
(a) —MoSiz; (b) —50% M oSiz+ 50% W Siz
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