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In this paper, the image processing for flexible disk grinding and the effect

Received 26  February 2013 of the grinding conditions on the flat zone length of a workpiece are
Revised 29 Marf’h 2013 investigated, with the purpose of automating the grinding process. To
Accepted 17 April 2013 accomplish this, three issues should be carefully studied. The first is finding
X ” the relationship between the flat zone length and the grinding conditions such
oras.
DZ/IZV arinding as the cutting speed and feeding speed. The second is developing a neural
Flat zone network algorithm to predict the flat zone. The third is developing an image
Neural network proces.sm'g algorithm to m§asure t.he flat zone length 9f a WOI:kplCCG. .Slope
. analysis is used to determine straight and curved sections during the image
Image processing . . . .
) processing. For verification, the estimated length and the length from the
Slop analysis . . . .
image processing are compared with the length measured by a projector.
There is a minimum difference of 1.7% between the predicted and measured
values. The results of this paper will be useful in compiling a database for
process automation.
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Fig. 4 Calibration bar
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Table 1 Profile projector system

Mitutoyo PJ-A3000

XY Stage travel range (mm) 5050
XY Stage table top size (mm) 152152
XY Stage effective area (mm) 82x82
stage glass No. 380405
Max workpiece loading (kg) 8
resolution (mm) 0.001
Table 2 Condition of experimentation

Cutting speed (m/sec)

3.14, 492, 7.67, 16.22

Feed rate (mm/min) 110, 185, 310
Cutting depth (mm) 3,5
Contact angle (°) 25, 40
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Fig. 7 Digital image of both side
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Fig. 8 Flat zone length for cutting speed
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Table 3 Sensitivity of neural network

Number of
Process condition Factor process
condition
Cutting speed 3.14, 4.92,
(v, m/sec) 7.67, 16.22 4
Feed rate
. 110, 185, 310 3
(Uf, mm/min)
Cutting depth
3,5 2
(dc, mm)
Cutting angle
¢ . ¥ 25, 40 2
(@, )
Sum 5 times repeat 240
100
99+
98 __ 7 7
7
s aal ) ann
5 1P
S 9%
B
B 95
o
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93+
92 y T T f T T
6 10 12 14
Nodes

Fig. 10 Prediction rate of Neural Network
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