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B  Study on improvement for dimensional accuracy in metal injection molding

This study aims to develop processing techniques to improve dimensional accuracy of
tiny parts produced by metal injection molding (MIM). With MIM process, three-dimensi
onal complex components can be produced in large quantity. Recently the demand for
miniaturizing metal parts with high dimensional accuracy is growing. It is impossible that
applied the conventional injection molding technique. In this study, micro injection moldi
ng was used to manufacture micro dumbbell specimens with narrow necking portion.
Influences of injection volume on cavity pressure and dimensions of products were invest
igated, by monitoring cavity pressure during injection molding, and measuring both green
compacts and sintered parts. By evaluating the relationship of cavity pressure and propert
y of products, a new control method of dimensions of p-MIM parts was examined. At
the results, the dimension of green compact and sintered parts is related with the cavity
pressure and the injected volume, which may be monitored during injection molding.

It is,therefore, concluded that dimensional accuracy of p-MIM products may be improved
by monitoring the cavity pressure and controlling the injected volume during injection
molding.

The effects of particle size and distribution of stainless steel powders on the coefficient
value (namely CV value) of micro dumbbell specimen and micro pillar structure.

We defined the range of particle size distributions (Dr) as new parameter. At the results,

dimensional accuracy of micro dumbbell specimen was improved with using narrowest

Dr and 2um in particle size. But, optimizing the sintering temperature is existed in
sintering process. In case of micro pillar, improving the dimensional accuracy using narr
owestDg.

We produced the nanoimprint stamper with improving the dimensional accuracy in MIM
in order to apply for nano imprint lithography (NIL). The experimental results that micro
structure of imprinted structure were great replicated property.It is concluded that possible
application of MIM-mold used for NIL.

We applied the centrifugal molding for new replication technique. It has been future the
metal powder uniformly filled into the mold with the centrifugal force. = PMMA mold
with a fine structure used in this study, and the polymer mold were performed by micro
injection molding machine. = Replication behaviors of the fine structure with nano scale
powder were investigated to evaluate the application for nano scale powder in centrifugal
molding. At these results, it is developed that replication behavior of the fine structure
could be molded with using nano scale powder.




