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Study of Gas-Assisted Technology Applied to Lightweight and Quality Improvement of
Metal Powder Injection Molding
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Abstract

Metal powder injection molding (MIM) is a near net-shape manufacturing method combining
plastic injection molding process with powder metallurgy process which with high production and
products shape complex. The MIM process includes several technical steps from the blending of
powder feedstock and plastics binder, mold design, injection molding, and the post-processing of de-
binding, sintering and other secondary operation to products. Covering a large number of process,
usually from the green parts to the final products will have 10 ~ 20% linear shrinkage and size is not
easy to control. Until now most of the products size usually less than 110mm, and the weight does
not exceed 100 grams. In order to avoid high volume shrinkage and high product weight caused by
product size from green part to sintering which will limited in product applications. Among these
process steps, the residual stress and plastics-powder separation often appear on surface.

In this study, investigates the light weight of product by using gas-assisted molding with metal
powder injection molding. And thus reduce the size of the product design constraints. And the
advantages of gas-assisted molding is the transmission pressure through the gas, which can effectively



reduce the flow distance and shear stress of the melt in injection molding. So that it can avoid shear
stress cause the plastics-powder separation, and residual stress caused the defects.

The results of the study show that gas-assisted injection molding can improve the defect of
powder-binder separation, and the uniformity of the density distribution at the front and rear ends of
the finished product, and in the comparison of different weight reductions, the higher weight loss, the
higher hollowed-core ratio of the finished product, the higher the weight loss compared with the low
weight loss, the hollow-core ratio is increased by 4.5%, and the injection pressure can be reduced by
17.23%; because of the reduction in thickness, the de-binding time was also greatly reduced, with a
target de-binding rate of 3.3%, which was achieved after six days of conventional molding, while the
weight loss of 85wt% reached the target of 3.3% de-binding rate the next day.

Keywords: Metal Injection Molding, Gas-Assisted Injection Molding, shrinkage, injection pressure,
De-binding Time
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