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Carbide cutting tools with good heat and wear resistant characteristics are widely used for|
achieving high efficiency in the machining of parts and molds. Following the trend of the current
marketplace, new CNC grinding machines are also being developed, which enables manufacturers
to produce cutting tools that are more complex and sophisticated. Cutting tool developers are
greatly attracted by this new technology, which could ultimately improve machining performance
from viewpoints other than tool geometry. Research on surface modification technology in
particular is beginning to gain in the field of cutting tools.

The blast polishing process focused in this study is one of the surface modification
technologies. This process emits media composed of abrasive grains and viscoelastic body to the
workpiece surface at high speed. The blast polishing process has the advantage of being able to
easily polish a curve surface, which is known to be a difficult processing. However, there is limited
information that explains about this process theoretically. Moreover, relationships individual factors
and the polished surface condition are also unclear. Hence operators running this process often are
forced to spend a great deal of time to determine the appropriate setting in order to achieve an ideal
surface condition. Therefore, this thesis clarify the polishing mechanism of cemented carbide using
the blast polishing process by investigating the relationship of the factors related to this polishing
and the polished surface condition.

To begin, the relationship between the setting value of equipment and injection quantity, and
injection speed of the polishing media were investigated. In this study, both factors have been
successfully controlled quantitatively. Further, it has been clarified that the deepest area was where
surface roughness was the lowest value.

Regarding the relationship between injection condition and the polished surface, it has been
clarified that surface roughness was improved by increasing the injection speed at over 21.4 m/s,
and at injection angle of 45° . Further, observations over time suggest that during the polishing
process, the convex portion of the surface does not have priority. Rather, both the concave and|
convex surfaces are polished.

Lastly, the relationship between the water content (mass and viscoelasticity) of the polishing
media and surface roughness has been clarified. At the initial stage of the polishing process, the
reduction speed of surface roughness got faster by using the polishing media with lower water
content. However, the surface roughness value showed the highest value by using the polishing
media with the lowest water content at the end of process. It was proven that by adjusting the water
content of the polishing media, the rigidity and impact force against the workpiece surface would
differ, which illustrates its effects on work hardening.

Furthermore, it has been clarified that a smooth surface finish can be achieved easily and
quickly by emitting the polishing media at injection speed 21.4 m/s or more, at injection angle
45° , and with 30% water content.




