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A Study on the Flexible Disk Grinding Process Parameter Prediction
Using Neural Network
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| Abstract ]
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In order to clarify detailed mechanism of the flexible disk grinding system, workpiece length was introduced and
its performance was evaluated. Flat zone ratio increased as the workpiece length increased. Increasing wheel speed
and depth of cut also enhanced process performance by producing larger flat zone ratio. Neural network system was
successfully applied to predict minimum depth of engagement and flat zone ratio. An additional input parameter as
workpiece length to the neural network system enhanced the prediction performance by reducing error rate. By
rearranging the input combinations to the network, the workpiece length was precisely predicted with the prediction
error rate lower than 2.8% depending on the network structure.
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Fig. 1 Process schematics
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Table 1 Process condition range
w v doc, L
Parameter e N
(rpm) | (mmv/sec) | (mm) | (mm)
Min | 1000.0 2.0 5.0 50.0
Range
Max | 3000.0 6.0 15.0 100.0
Increment 200.0 1.0 1.0 10.0
Variations 11 5 11 6
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Fig. 3 R, trend for various v,
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Table 2 Neural network process condition

Parameter v U docy
(tpm) (mm/sec) (mm)
Min 1000.0 2.0 5.0
Range
Max 3000.0 6.0 15.0
Increment 200.0 1.0 2.0
Variations 11 5 6
Table 3 Error rate in predicting either doe;, or R,
Hidden layer Prediction error rate (%)

nodes doc,;, Ry,

10 6.8 2.7

11 6.3 2.9

12 8.2 2.6

13 9.7 2.6

14 7.4 24

15 7.1 25

16 6.2 2.0

17 6.6 24

18 6.7 2.5

19 7.5 2.1

20 54 20
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Table 4 Error rate in predicting both doe;, and 7, Table 5 Neural network process condition
Hidden layer nodes Prediction error rate (%) Parameter w Utz doc, L
10 53 (rpm) | (mmy/sec)| (mm) (mm)
Min | 1000.0 2.0 5.0 50.0
11 49 Range
= 3 Max | 3000.0 8.0 8.0 100.0
' Increment | 500.0 2.0 1.0 10.0
13 4.8 "
Variations 5 4 4 6
14 5.2
15 5.8 Table 6 Enor rate in predicting either doe ;, or 7,
16 >0 Hidden layer Prediction error rate (%)
17 3.9 nodes doe,_ ., R,
18 5.5 10 6.1 24
19 55 11 43 1.5
20 44 12 6.0 1.6
13 5.9 1.6
w 2037100 o : = 14 5.8 1.5
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Table 8 Enor rate in predicting workpiece length

Hidden layer nodes Prediction error rate (%)
10 2.6
11 25
12 2.5
13 2.5
14 25
15 24
16 24
17 2.8
18 25
19 2.5
20 2.8
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