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ABSTRACT The activated sintering behavior of MoSi. powder compacts with addition of 0.5 and 1.0
wt.%Ni during the sintering under Ar atmosphere was studied. The shrinkage was measured and the micro-
structures were observed by SEM (scanning electron microscopy) and BEI (backscattered electron image) along
with the phase analysis by EDS during heating up to 1550°C and holding for various time at 1550C. The most
of shrinkage occurred upon heating and 92% of theoretical density was attained after sintering for 1 hr at 1550C.
However, little shrinkage ensued even for prolonged sintering over 1 hr at 1550C. A liquid film formed at about
1350C along necks and grain boundaries. The polyhedral grain structure composed of (Mo, Ni):Si; and Ni;Si
across the MoSi; grain boundary developed at 1550°C. It was concluded that the activated sintering of MoSi;
powder by Ni led to the diffusion of Si into Ni decreasing the liquidus temperature and the cnhanced diffusion
of Mo and Si through such a liquid phase and/or interboundary of (Mo,Ni)sSis.
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Fig. 1. Scanning electron micrograph of MoSi, powder
used in present study.
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Table 1. Chemical composition of MoSi, powder used in
present study (weight %)

Fe Ni Cr Al Ca C 0.
0.041 0.0026 002 08 0.14 005 0.3
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Fig. 2, Temperature profile of the sintering furnace
with the center at 1550°C.
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Fig. 3. The changes of sintered density as a function
of sintering temperature and sintering time at 1550°C
under argon atmosphere. The # hour of sintering time
means that the compacted parts were immediately pull-
ed out when those reached the center of sintering tube.
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Fig. 4. The fracture surfaces of MoSi.-1wt.%Ni speci-
mens sintered at (a) 1250°C, (b) 1350°C, (¢) 1450°C

and (d) 1550°C for 0 hour, and at 1,550°C for (e) 1

hour and (f) 3 hours.
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Fig. 5. The fracture surface of pure MoSi, po\;v;ler
sintered at 1550 °C for 3 hours.
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Fig. 6. Backscattered electron images of MoSi-1wt, %
Ni specimens sintered at (a) 1350°C, (b) 1450°C and (c)
1550°C for 0 hour, and at 1550°C for (d) 1 hour and
(e) 3 hours.
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Fig. 7. The chemical compaosition changes of (Mo,Ni).Si,
phase as a function of sintering temperature and sint-
ering time for MoSi,-1 wt. % Ni specimens.
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Fig. 8. The fracture surface of MoSi,-1 wt.%Ni speci-
men sintered at 1350 °C for 0 hour.
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Fig. 9. The phases identified by using backscattered
electron image and energy dispersive X-ray spectroscopy
for the MoSi-2 wt.%Ni specimen sintered at 1358°C
for 3 hours.
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Fig. 10. The fracture surface of MoSi.-2 wt.%Ni speci-
men sintered at 1350 °C for 3 hours.
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