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A Study on the Control Method for the Tool Path of Aspherical Surface
Grinding and Polishing

Hyung Tae Kim* and Hae Jeong Yang** and Sung Chul Kim*

ABSTRACT

This paper proposed the control algorithm for aspheric surface grinding and was verified by the experiment. The
functions of the algorithm were simultaneous control of the position and interpolation of the aspheric curve. The non-
linear formula of the tool position was derived from the aspheric equations and the shape of the tool. The function was
pattitioned by an certain interval and the control parameters were calculated at each control section. The movement in a
session was interpolated with acceleration and velocity. The position error was feed-backed by rotary encorder. The
concept of feedback algorithm was correcting position error by increasing or decreasing the speed. In the experiment,
two-axis machine was controlled to track the aspheric surface by the proposed algorithm. The effect of the control and
process parameters was monitored. The result showed that the maximum tracking error was under sub-micro level for
the concave and convex surfaces.

Key Words : Aspherical Lens (H] 2% # =), Grinding Tool Path (12} 3% 7 &), Surface Polishing(:L™ v,
Nonlinear Curvical Interpolation (H] A3 34 H.3h), PC-Base System(PC 7] %k A| A H)
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x = horizontal position of the aspherical surface (mm)
z = vertical position of the aspherical surface(mm)
= horizontal position of a grinding tool (mm)
= vertical position of a grinding tool (mm)
Ax,Az = distances between a grinding tool center
and contact point (M)
0 = contact angle (rad)
f = aspherical surface equation
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R = aspherical radius of curvature (mm)

«, A = aspherical coefficients

D = tool diameter (mm)

v; = velocity of vertical axis at i-th step (M/s)

a; = acceleration of vertical axis at i-th step (MM/s2)
d; = displacement of vertical axis at i-th step (mm)
r = acceleration rate constant

h = control step size / interval (sec)

K, = feedback gain

E = position error (MM)
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Fig. 1 An example of aspherical surface
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Fig. 2 Contact point and angle on an aspherical surface
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Table 1 Specification of experiment

Contents Axis/Param Value
X 0.2
Resolution i
Z 0.1 pm
. X 1.0 um
machine Accuracy
Z 0.1 um
X 1.0
Backlash e
Z 0 pm
Diameter 1.5mm
Height 84.05um
Convex R
22.405
k 43.098
Lens :
Diameter 1.6mm
Height 279.19um
Concave R
-4.254
k -3.359
5. @3 o 3
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