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Fabrication of Micro Component of Metallic Nano
Powder Using Polymer Mold
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Abstract Novel polymer mold process for fabrication of microcomponents using metal nanopowders was

developed and experimentally optimized. Polymer mold for forming green components was produced by using a
hard master mold and polydimethylsiloxane (PDMS). In the preparation of metallic powder premix for the green
components without any defect, 90 wt.% 17-4PH statinless steel nanopowders and 10 wt.% organic binder were
mixed by a ball milling process. The green components with very clear gear shape were formed by filling the pow-
der premix into the PDMS soft mold in surrounding at about 100°C. Cold isostatic pressing (CIP) was very potent

process to decrease a porosity in the sintered microcomponent. The microgear fabricated by the improved process

showed a good dimension tolerance of about 1.2%.
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Fig. 2. Schematic of PDMS molding process.
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Fig. 1. Schematic diagrams of PDMS mold manufacturing.
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Fig. 4. OM image of different mixing process.
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Fig. 5. OM and SEM image of different condition by CIP process. a) CIP before burn-out b) CIP after burn-out ¢) SEM

image of CIP after burn-out

Table 1. Shrinkage rate and gear standard deviation of
micro gear teeth.

Process Sample AVGY  STD? DT>
p [mm] [mm] %
GCY  0.722  0.0023 0.32
No CIP s
SM»  0.501  0.0060 1.21
GC 0.710  0.0025 035
CIP before burn-out
SM 0.524  0.0057 1.10
GC 0.686  0.0037 0.53
CIP after burn-out
SM 0.531  0.0063 1.18

DAVG: Average

3STD: Standard deviation
DT: Dimensional tolerance
“GC: Green component
9SM: Sintered material
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