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Abstract: To describe material removal mechanism in the process of auxiliary chemico-mechanical pol-
ishing fiber end face of ultrasonic vibration, Fiber material removal model in the auxiliary chemico-me-
chanical polishing process of ultrasonic vibration is established; Reasonably establish mathematical
model of surface appearance of polishing pad according to surface appearance of polishing pad of exper-
imental observation; Analyze polishing particle number of two-body and three-body contact in the
process of polishing and analyze fiber material removal mechanism of ultrasonic vibration of different
directions in the chemico-mechanical polishing process; Respectively establish material removal model

under different process after overall consideration of polishing particle, workpiece material characteris-
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tic and ultrasonic vibration characteristic; Compare experimental result of auxiliary chemico-mechani-

cal polishing of ultrasonic vibration on fiber end face and theoretical calculation result to verify reliabil-

ity of model. Result: experimental result shows that compared with ordinary CMP, fiber material re-
moval rate of UHV-CMP, UVV-CMP and UEV-CMP respectively increases by 60%, 85. 6% and

145%. Conclusion: ultrasonic vibration helps to improve material removal rate of chemico-mechanical

polishing on fiber end face, and theoretical and experimental comparison results are relatively identi-

cal, which verifies reliability of material removal model.

Key words: ultrasonic ellipse vibration; chemico-mechanical polishing; material removal mechanismj;
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Fig. 1  Surface morphology of polishing pad ob-
served by SEM
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Fig. 4 Relationship between polishing pressure P

and the workpiece position h, and polishing

pad deformation 0,
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Tab.3 Material parameters
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tween soft particles and workpiece surface

under ultrasonic horizontal vibration
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Fig. 7 Schematic of elastic contact and removal be-

tween soft particles and workpiece surface

under ultrasonic vertical vibration
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Tab. 4 Polishing parameters to verify model
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