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Abstract

This thesis focus on the development and theory of two-dimension (2D)
ultrasonic vibration assisted grinding technology with workpiece vibration. The
relative motion between grinding wheel and workpice is analyzed, so do the
mechanism of material removal. The micro-grooving and plane-grinding experiments
of polysilicon with ultrasonic vibration assistance have been conducted. Solutions
presented in this thesis can be summarized as follows:

1. The assistance of ultrasonic vibration will change the grinding path of
conventional grinding, and the grinding length and cut depth increase, which will do a
favor for the material removal rate and improve the surface finish.

2. The assistance of ultrasonic vibration will increase the relative velocity and
acceleration of the grinding grits, which will cause an impact on the undeformed
material and affect the removal mechanism of brittle material.

3. The assistance of ultrasonic vibration will increase the strain rate and flow
tress of the undeformed chip material.

4. The rake angle of the grinding grits with ultrasonic vibration assistance have a
big negative value, and the rate of normal stress and shearing stress on the shearing
plane, which will shield the increase of stress intensify factor and improve the
probability of ductile mode machining of brittle material.

5. The plane grinding experiment of polysilicon shows that the ultrasonic
vibration assistance can help to improve the surface condition and decrease the
machining force efficiently.

From the conclusion mentioned above, it is shown that the ultrasonic vibration
assistance can realize the high efficiency and ductile mode machining of brittle

material.

Keywords: ultrasonic vibration assistance grinding, Material removal rate,

ductile mode machining
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