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Dwell time calculation algorithm in aspherical lens polishing
with discrete annular tool path

Ho-Cheol Lee*, Min-Yang Yang'

JI Abstract J[

This paper describes a dwell time calculation algorithm for polishing tool path generation in the small tool polishing
process of the axis-symmetrical lens. Generally dwell time contro} in the polishing machines means that small polishing
tool stays for a dwell time at the specific surface position to get the expected polishing depth. Polishing depth distribution
on an aspherical lens surface consists of the superposition of the local polishing depth at the each dwell position. Therefore,
too! path generation needs each dwell time together with tool positioning data during the polishing tool movements on
the aspherical lens surface. The linear algebraic equation of removal depth, removal matrix, and dwell time is formulated.
Parametric effects such as the dwell grid interval are simulated to validate the dwell time calculation algorithm.
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Fig. 1 PC-NC polishing machine for the axis-symmetrical

aspherical lens
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Fig. 8 Residual error with one-path removal
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a minor radius of the elliptical polishing area
A polishing area
b major radius of the elliptical polishing area
D workpiece diameter
H polishing depth
H; removal depth vector
m sample number
n grid number for tool dwell positions
N dwell revolution number
N; dwell revolution vector
P polishing pressure
R polishing rate function
R unit revolution removal vector
R removal matrix
T Dwell time
Vi velocity due to tool rotation
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