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Two Dimensional Ultrasonic Vibration Assisted Chemical
Mechanical Grinding and Experiment on Si Wafer
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Abstract: To improve material removal rate and machining popularity two dimensional ultrasonic vibra—
tion assisted chemical mechanical grinding ( CMG) was introduced in this paper as the combined grinding
method. And two dimensional vibrators with longitudinal and bending modes and integrated experimental
installation were developed. Si wafer was taken as machining material and the experiments were carried
out to examine the characteristic of machining locus using single point cutting and the influence of differ—
ent machining modes and parameters on surface roughness and material removal rate. The results show
that two dimensional ultrasonic assisted single point cutting locus makes more ductile removal. When
using the general-purpose machine two dimensional ultrasonic assisted CMG can obtain better surface
roughness at nanometer level as the machining time increases. Compared with conventional CMG without
ultrasonic vibration the material removal rate improves by 100% and the best surface roughness is 5 nm.

Two dimensional ultrasonic assisted CMG yields the best surface roughness and the largest material remov—
al rate and one dimensional radial ultrasonic assisted CMG is relatively backward.
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