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Rheologic behavior and sintering characteristic
of nanocrystal W-Ni-Fe powder

FAN Jing-lian,HUANG Bai-yun,QUXuan-hui

(State Key Laboratory for PowderMetallurgy, Central South University, Changsha 410083, China)

Abstract: The rheologic behavior of the nanocrystal W-Ni-Fe powder feedstock in MIM process was studied. Thenanocrystal W-
Ni-Fe powderwas prepared by mechanical aloying (MA), and then was mixed with wax-based binder to form the feedstock. The
effects of MA time, powder volumn and temperature on the rheologic behavior of the feedstock were discussed. The feedstockvi
scosity and its sensitivity to the shear rate decreased with increasing milling time. Therefore, the flow ability and compactability of the
feedstock were proved to be good after milling for along time. With the volumn content of the powder increasing, the viscosity of
the feedstock increased nonlinearly according to the following formulan=n,A[1- ((p/(pm)]'”(where n=0.68). The viscosity of the MA

powder feedstock was influenced alittle by the temperature and the shear rate, so the injection temperature and rate had little
influence on thiskind of green parts. The sintering characteristics of this MA-prepared W-Ni-Fe powder were also studied. The
results showed that milling had led to a high alloy density when sintering belowliquid phase temperature, and the sintering ratewas
accelerated by large crystal distortion, grain refining and supersaturated sosoloid.
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