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Development of a Spiral Ultrasonic Assisted Grinding Technique for High Efficiency
and High Quality Machining of Sapphire Wafer
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A spiral ultrasonic assisted grinding technique was proposed and an experiment
setup was constructed. Then, scratching tests and grinding experiments of sapphire material were
performed followed by fractal analysison work-surface formation. The results showed that with
ultrasonication (1) the critical depth of cut increases by around 30% and the grinding force decreases by
more than 30%; (2)with the resin-bond diamond wheel the grain cutting edge becomes small and its number
increases, whilst with the vitrified-bond wheel good working surface is maintained and the wheel wear is
reduced followed by the improvement in work-surface quality; (3)the fractal analysis demonstrated that
the surface roughness and the material removal mode can be characterized by fractal dimension.

In addition, for the practical use of the proposed technique, a new ultrasonic unit with the vacuum
mechanism for fixing the workpiece was successfully produced and its performance was confirmed.
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