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Tool Path Control Algorithm for Aspherical Surface Grinding

H. T. Kim(AM Technology), H. J. Yang(Mechanical Design Eng. Dept., KPU)

ABSTRACT

In this study, tool path control algorithm for aspherical surface grinding was derived and discussed. The aspherical
surface actually means contact points between lens and tool. Tool positions are generally defined at the center of a tool, so
there is difference between tool path and lens surface.. The path was obtained from contact angle and relative position from
the contact point. The angle could be calculated after differentiating an aspheric equation and complex algebraic operations.
The assumption of the control algorithm was that x moves by constant velocity while z velocity varies. X was normal to the
radial direction of lens, but z was tangential. The z velocities and accelerations were determined from current error and next
position in each step. In the experiment, accuracy of the control algorithm was checked on a micro-precision machine. The
result showed that the control error tended to be diminished when the tool diameter increased, and the error was under sub-
micro level.

Key Words : Aspherical Lens (87 @), Tool Path Interpolation (27 2% 33V, Ultra-precision Grinding
Polishing System (=22 A4} v} Al 28, PC-Base Control (PC 7]¥F #jo])
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Fig. 1 An example of aspherical surface
22 8T =2
YA B 2uNFS YA, vrY B

ol AT Akl BE B wge] 2a
o} BE U% oY mELh WTY FT 2
z2= “er: lj_;.t}é_ v};do 7.];;’ ]:;L\:q lﬂ.)dO u]u
ol @& ¢ QU Fig. 2 2] ¥ITE 2Rl A
A9 F77 WH YA, FEG o & A9 2
o ved % ok

#

me ‘ P

tan® =z'= f'(x) (2)
of F4& (hell HB3to] 2§ x oA TPz
A7Rs) W, T B33 A BAYE Ba) 2(3)
& 9% F Ao
2x(1+g)  (k+Dx*
R R’ 3 A
z'= + ) sgn(x)id;|x



A3 otefet 2

Fig. 3 Contact point and angle on an aspherical surface
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Fig. 4 Comparision between typical and proposed pattern
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Fig. 6 Position error for concave aspherical lens
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