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Mechanism and experiment of flexible polishing for
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Abstract: To improve surface accuracy of organic glass, a material removal model for the grinding and
polishing process is set up based on the method for robot automation and polishing. Method: firstly,
analyze and study the pressure distribution within the region where the flexible polishing disk contacts
with the workpiece by adopting the Finite Element Method, and establish the material removal model
when the polishing disk feeds materials along the planned area based on the Princeton’s material re-
moval theory; secondly, analyze the impact of polishing pressure, rotation speed of the polishing disk
and feed speed on the material removal rate, and then study the impact of track pitch under the scan-
ning path on the material removal evenness to obtain the optimal track pitch; finally, carry out a
grinding and polishing experiment in the organic glass to verify correctness of the material removal
model. Results: reasonable processing parameter and optimal track pitch can help to obtain the high-

accuracy clear parts with surface roughness (Ra) of 0.01? m and without any optical defects. Conclu-
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sion: the material removal theory is of guiding significance to practical surface grinding and polishing

process.

Key words: organic glass; surface polishing; flexible polishing disk; surface material removal; track

pitch
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(b)Velocity analysis diagram of polishing pad
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