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A Powder Injection Molding Technique of Fabricating Cemented Tungsten Carbide
Balls for Milling and Dispersing Nano-Powder
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Abstract

We present a powder injection molding technique of fabricating cemented tungsten carbide(WC) balls for
milling and dispersing nano-powder in this paper. The conventional powder metallurgy approach is
investigated to reveal its drawbacks of density non-homogeneity. New procedures of powder injection
molding for the homogeneous high-precision WC balls, involving the binding process, powder injection
molding process and sintering process, are presented in detail. Each process is investigated empirically and

numerically to obtain its engineering information, which can used for process optimization.
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Fig. 2 Conceptual diagram of a powder injection
molding process
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Fig. 3 Torque rheometer test results
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Fig. 4 Cemented tungsten carbide feedstock
manufactured by the presented approach
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Fig.5 CAE analysis result of filling pattern for the
initial design
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Fig. 6 CAE analysis result of the filling pattern for the
final design
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Fig. 7 Injection rho.l-ded polyethylene product involving
sprue, runner, gate and cavity
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Table. 1 Conditions of the injection molding process

Injection Injection Holding
Temperature time pressure
1607C 0.46s 80bar
Holding Mold Cooling
time Temperature time
0.1s 50C 40s
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Fig. 8 Injection molded balls before sintered
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(b) Polished
Fig. 9 Balls sintered
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