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CAE Analysis of Powder Injection Molding Process
for Dental Scaler Mold
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Abstract
Powder Injection Molding(PIM) has recently been recognized as an advanced manufacturing technology for low-cost

mass production of metal or ceramic parts of complicated geometry. With this regards, design technology of dental scaler

tip PIM mold, which has complex shape and small core pin (diameter=0.6mm), with the help of computer-aided analysis

of powder injection molding process was developed. Computer-aided analysis for dental scaler tip mold was implemented

by finite element method with non-Newtonian fluid, modified Cross model viscosity, PvT data of powder/binder mixture.

Compter-aided analysis results, such as filling pattern, weldline formation, air vent position prediction were compared

with experimental result, and eventually have been shown good agreement. The core pin (diameter=0.6mm) deflection

analysis of dental scaler tip PIM mold during PIM filling process was also investigated before mold fabrication.
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Fig. 1 Schematic view of dental scaler usage
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Fig. 3 Photos of injection molded dental scaler tip
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Table 1 Parameters in cross model

n 0.180

* (Pa) 63,684

D; (Pa-s) 73,963
D, (K) 326
Dy(K/Pa) 0.00

A, 16.472
A, (K) 326
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Fig. 5 Finite element modeling with delivery system
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Fig.10 Distribution of core deflection (scale factor=100)

Fig.11 Prediction of weld line formation on dental Fig.12 Prediction of Air trap formation on dental
scaler tip using CAE analysis scaler tip using CAE analysis

Fig.13 Short shot experiment of dental scaler tip using LDPE(conventional polymer)

|
i
|
{
!
|

|
i
i
|
§
;
|

|
|
|
i
i
|
i
|
¥
|
!

TR - | o
Fig.14 Short shot experiment of dental scaler tip using PIM feedstock

Fig.15 Filling pattern of dental scaler tip using CAE analysis
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