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Basic Studies on Corrective Polishing

E. J. Kim, K. . Kim, H. S. Kim(Manufacturing Technology Lab., IAE)

ABSTRACT

For the development of a ultra-precision CNC polishing system including on-machine measurement system, we
study a corrective polishing aigorithm. We calculated unit removal profiles for various polishing tools and polishing
tool positions. Using these results we simulate the corrective polishing process based on dwell time control. We
calculate dwell time distributions and residual error of the polishing simulation method and the FFT calculation
method. We got good dwell time distributions and small residual when we used the FFT calculation method. This
results will be used for the optimization of corrective polishing process.
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Fig. 1 Schematic diagram of CNC polishing system
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Xx,Y) : wnit remmwval shape
A shape remeved by the pelishing
nad spornted in & vt thme

§(x.Y) : dwell-thme distribution

Romeval shape Is the convelntion of the melt
remeval shape and the dwell-time distribution
WLy} : romaoval shape

(1) : target remeval shape

o(x,3) = h-d : residasl errer shape

Fig. 2 Convolution model for corrective polishing
based on dwell time control
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Fig. 3 Coordinate system for simulation of unit
removal shape
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Table 1 Polishing simulation conditions

Pad size in diameter 2 mm
Revolving speed of pad, w 500 rpm
Revolving speed of work, @2 100 rpm
Eccentricity, u 0.2 ~ 0.8mm
Pad position in work radius 5mm
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Fig. 4 Calculated unit removal profiles for various
polishing tools
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Fig. 5 Calculated unit removal profiles for various
polishing tool positions
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* d(r) : Target remeoval shape
* §r) : Unit removal shaps
* g(r) : Dwell time(Initially set to zeve)
* AT : Seallng facter
* £(r) : Sealed wnit remeval shape
r()=ATK)

* Remsove oue mit
Ur)=d(r) - O(rre)

« Add the dwell thme with AT

re) = g(re) + AT

Fig. 6 Flow chart of deconvolution algorithm based
on the simulation of polishing process
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Fig. 7 Dwell time distributions and residual error of
polishing simulation method

-785-



FFT7|Y-& ol8-3td ARANH ZROAF F
Ao 88 £ AE AAAL Aol ALHR
th.B o] oz FAx FAF EXAAYY
o g3t r = 5.0004¢ GHAAYEE 233
AAAE A AAE Fig. 8] YelAd. A
YAz} Bx7F Y33m ZFHF 237 0.0020 RMS
2 % Fe AL 9 5 g, agy o]
WE A3 98 FFHAAY o2 wHs
S9AAYZ L e WYY Yol Hast,

£
20
5 1.8 .,
T e P
- -
; 1.4
12 Ny
5 e N
2 0 2 4 6 8 10 12 14 16 18 20 22 24 26
“ Radius(mm)
! 0.14 T
& g3 — rms : 0.0210 |}
0.12
311
3 n
bl gos
0.07 rd \
o.08
~ 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26
E Radius(mm)
¥ ooz
g 0.01 RMS : 0.0020 | |
® ooo \r {
§ oo
E 0.02
-0.03
& 2 0 2 4 6 8 1012 14 18 16 20 22 24 26

Radius(mm)

Fig. 8 Dwell time distributions and residual error of
FFT calculation method
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