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Abstract CAE technology is an integrated tool including all aspects such as powder, binder system, mixing,
injection molding, debinding and sintering. Therefore, CAE technology is considered as one of core technologies
for PIM industry in the future. Recently many researchers are developing not only CAE software itself but also
application procedures of CAE software. In this study, the applications for CAE technology in PIM industry are
presented including feedstock mixing effect, several cases of troubleshooting and optimization procedure.
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Table 1. Various mixing conditions with the same
powder and binder system

Case Mixing Machine Powder  Mixing Condition
1 REACO as-received  first iteration
2 REACO as-received  sixth iteration
3 REACO as-received  tenth iteration
4 REACO rod-milled first iteration
5 REACO rod-milled  second iteration
6 Torque Rheometer as-received 180 rpm & 45 min.
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Fig. 1. Viscosity variation with time for various mixing
condition.
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Fig. 2. Injection pressure predicted for various mixing
condition.
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Fig. 3. Troubleshooting: (a) weldline locations, (b) venting
locations, and (c) back flow in gate due to too early
removal of packing pressure before gate sealing.
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percentage change in output
percentage change in input

_ incremen in output/initial value of output
" incremen in input/initial value of input

Table 2. General Objective functions and design variables

Phase  Objective Functions Design Variables

to minimize injection - filling time

pressure - gate location

to be uniform particle - ram-speed profile
distribution

to be uniform flow - gate location
balance * runner system design

to minimize of scrap - runner system design
to be uniform shrinkage

to avoid back flow

- packing pressure profile
* packing time

to be uniform mold * cooling system design
temperature

to be fast cooling time - cooling system design
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Fig. 4. Sensitivity analysis for injection pressure.
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Fig. 5. Geometry for optimization example.
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Fig. 6. Injection pressure vs. filling time.
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Table 3. Objective function, design variables and optimum conditions

Initial Optimum
Category Contents Value Value
L. . to be minimize F:
Objective Function F = (normalized weight of scrap) + (normalized injection pressure) 2.00 175
Constraint Machine Specification - -
Injection Temperature 130°C 140°C
. Mold T ture 40°C 45°C
Design Variables . empera .
Diameter of Main Runner 6.0 mm 5 mm
Diameter of Branched Runner 5.0 mm 4 mm
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