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Abstract In this paper we presented numerical method for the simulation of powder injection molding filling

process, which is one of the key processes in powder injection molding. Rheological properties of powder binder

mixture such as slip phenomena and yield stress were introduced into the numerical analysis model of powder

injection molding filling simulation. Numerical model can be classified into two types. One is 2.5D model which
can be introduced to a arbitrary thin geometry and the other is full 3D model which can be applied to a general 3D
shape. For 2.5D model we showed the validity of our CAE system with several verification examples. Finally we

suggested flow analysis model for 3D powder injection molding filling simulation.
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Table 1. Coefficients of viscosity model

Coefficients D=0.03" D=0.05" D=0.06" Slip-corrected
n 0.58 0.49 0.58 0.18

Blkg/ms] 1.95x10°2 9.60x107 3.87x102  5.19x107
Clkg/m?s)™114.23x1072 1.10x1072 6.82x102  1.15x10*
TplK]  4.44x10° 4.80x10° 4.70x10°  5.37x10°
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Fig. 1. Schematic diagram of slip model (a) Slip velocity
model, (b) Slip layer model.
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Table 2. Binder formulation

Weight % i
Binder Code SEr D Bmd.e ’
EVA CW PW SA Density
RB5B131 300 0.0 69.0 1.0 0.9088
Table 3. Material properties of feedstock
Mixture Binder
p(kg/m) 4590 908.8
C,(kg'K) 701.0 934.0
kW/m-K) 0.5094 0.1500
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Fig. 2. Flow rate vs. shear stress curves for the capillary
flow of diameter 0.05 in. (a) using slip-corrected viscosity
model (b) using viscosity model without slip-correction.
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Fig. 3, Finite element mesh of flat plate with 160 elements
and 100 nodes.
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Fig. 4. Plot of clamping force vs. mold wall temperature
(Flow rate: 8 cm3/sec, Injection temperature: 120°C).
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Fig. 5. Melt front shape in filling simulation at t=0.05, 0.25
and 0.45 sec.
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