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Micromachining of powder injection molded parts using ns UV laser
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Abstract

In this work, the feasibility of using a UV laser for micromachining of powder injection molded parts

is examined experimentally. The results, although preliminary, indicate that microfabrication of various
parts by laser micromachining of the injection molded parts and then sintering is promising. Particularly,
micromachining of a mixture composed of stainless steel particles and polymer binders was studied using

a KrF excimer laser.
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Fig. 1 (a) feedstock (mixture of stainless steel powder
and polymer binder, (b) Powder injection molded
part (left) and final result after debinding and
sintering (right).
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Fig. 2 Concept of laser micromachining of powder injection
molded parts.
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Fig. 3 Experiment setup.
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Fig. 4 SEM images of micromachining results of various
laser fluencies {pulse number: 5000).
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Fig. 5 (a) Calculation domain and (b) maximum temperature
of PP, PE, wax and stainless steel.
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(b

Fig. 6 SEM images at (a) F = 3J/cm2, b) F = 44)em’
after cleaning (pulse number: 5000).

(M

Fig. 7 Machining results (a) without a1r blowing and
(b) with air blowing (F = Uf'cm pulse number:
5000).
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