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Development of Powder Injection Mold for Dental Scaler Tip
Using Stainless Series Powder
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Abstract

Powder injection molding(PIM) is widely used for many parts in the field of automotives, electronics and medical
industries, due to the capability of net shaping for complex 3-D geometry. Powder injection mold design for the dental
scaler tip, a component of medical appliance, was presented. In comparison with conventional machining process, powder
injection molding has many advantages, specially in price and dimensional stability, for molding dental scaler tip which
has complex geometry. Both product design and mold design for dental scaler tip were presented. A PIM feedstock was
made of stainless series(17-4PH, 316L, 440C) powder and a wax based binder. The "rapid mold" concept was applied to
manufacture the various forms and materials of dental scaler tip including vibration characteristics.
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Fig. 2 Detail scaler tip mold of 2D/3D drawing
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Fig. 3 Finite element modeling with delivery system
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Fig. 4 Rheological and PvT properties of the PIM
feedstock with STS316L
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Fig. 8 Distribution of core deflection (Max.=0.005mm)
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Fig.10 Short shot experiment of dental scaler tip
using LDPE
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Fig.11 Short shot experlment of dental scaler tlp
using PIM feedstock with SUS316L
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Fig.12 Detail view of defects after powder injection
molding and sintering
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Fig.13 Photo of injection molded dental scaler tip
with (a) LDPE and (b) PIM feedstock, and (c¢)
that of after sintering
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Fig.15 Comparison of vibrational characteristics of
dental scaler tip with various materials
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