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In this paper, a new lapping tool has been proposed to solve the problems of the conventional cast iron
tool.

At first, the problem of the cast iron tool was investigated by carrying out the lapping experiment of a
sapphire wafer which is one of well-known difficult-to-cut materials. Then it was found that the dressing
for forming the waviness on the tool surface was important because the lapping performance was
significantly reduced due to the absence of waviness. It was considered that the waviness was stably
necessary on the tool surface, which caused the easy supply of abrasive grains to the lapping region. For
this reason, a composite tool which was produced by compressing after mixing stainless steel fillers with
the epoxy resin was developed. The tool enabled to maintain the fine waviness, which resulted in
suppressing the time-dependent reduction in removal rate.

Next in order to improve the tool performance of the tool, a series of tests has been performed using the
mesh tool in which the fine waviness could be easily changed. The abrasive flow on the mesh tool was
observed using a high-speed camera and the relationship between abrasive flow and lapping
performance was investigated. The obtained results showed that the meandering flow of abrasives
caused the high tool performance in comparison with the case of the linear flow.

Finally, the wire diameter of the mesh tool which realized high performance was coincided with the
filler diameter of the composite tool. By binarizing the surface of the composite tool in height, it was
found that the lapping performance was improved when the concave portions were continuous. The
significant point is that the removal rate of the difficult-to-cut material was greatly increased applying

this composite tool as compared with the cast iron tool.



