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A study on the exit stage quality prediction of flexible disk process
using neural network

Song Min Yoo*

| Abstract |
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Even though a flexible disk grinding process was often applied to enhance the product quality, it produced non-flat
zone in the beginning and the exit (end) area. Since latter area is susceptible to poor product quality with burn mark,
careful analysis is required to cope with such degradation. The flexible disk grinding exit stage was analyzed for
workpiece length, wheel speed, depth of cut and feed. The exit stage qualities defined as exit stage ratio and exit
stage angle or slope was characterized. A neural network application results reveled that exit stage characteristics was
predicted more accurately without workpiece dimension with minimum error of 1.3%.
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Table 1 Process condition range

Parameter Y Uts docy L
(rpm) |(mm/sec){ (mm) (mm)
Min 1500.0 3.0 3.0 50.0
Range
Max | 3500.0 0.5 8.0 100.0
Increment 500.0 5.0 1.0 10.0
Variations 5 5 6 6
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Table 2 Neural network condition™”

w v doc,
Parameter fe
(rpm) (mm/sec) (mm)
Min 1500.0 3.0 3.0
Range
Max 3500.0 5.0 8.0
Increment 250.0 0.5 1.0
Variations 9 5 6
Table 3 Eror rate in predicting either R or o,

Hidden layer Prediction error rate (%)

nodes B, o,
10 3.2 1.7
11 35 1.3
12 3.0 1.7
13 5.2 1.6
14 32 1.6
15 32 1.7
16 31 2.1
17 29 1.7
18 33 25
19 31 1.6
20 34 2.0

764

dto] AWES oZste A2 gLlgct. ARE AFE
(Normalization)S 7 & &-28}9c} AAY2 @iz 2

ol g7, 29 L #8439 U447 423N, Tolek. 2
2139 Qo] 2 H5HAPIRE 9Pl 5 (Node)

£ 10004 207t2] HA A vlstgeh. A5 = 5
Agk 2ol gtk 109 28 Aifof gt Bl &eE
& o833k
Table 394 Fa7h]0] thgh LR&o] HA 2.9%
o 52%2 SR AHPZe] qigt 28 A 1.3%
ZMJ 2.1% 2t £ Yepgth JAeA1E, & 1 o4&
&S U $ e 295 RE4E FEE 2 35 4
ZEL 4% kEqut B AL dEeaEo] WA U
ot gubAQl AFE obd A SR el Fig 9+ F
EZH] olEA] °9{“ zE 103}1011 o gt BlaLo Table
304 3.2%2] 22k w8t &L TS Aot

gz 9 2877 49g7 RRE & A
““’l F2E 444 37, 294% A3 M 2@ %‘5}1:
4= 27)0] ojuf FRE 3xNx20|th 52 G &3

& A3 299} 28 ARS AT FOB WAE
1004 207714 WS Aabel et BFASoAEE
e glckTable 4). S270) 2 FRIL WniYzRe
SA0] AZY 9o AL HA 20%14 He) 2.6%
2 UERiT 1R 9 AE2AS dRUXE At 3

$ R, % o, & A9 A5 390 et 23 o, B
o33 A9RTHE 5 A, A3 ARk vy
e AR ebdthFig. 10).
Target vs prediction
0.85
0.80 o &
by 2, 990
2 075 . 5?2 Y vrERe
€ 070 - o7 Py
] @ 5
N 065 -
2 060 o % °
5 o 5 +
Z 055 - +
+ O Target
0.50 1 o] + Predicted
0.45 - : ' i ' ‘ '
0 5 10 15 20 25 30 35
Order

Fig. 9 Target vs prediction



BT EEEX[ Vol.19 No.6 2010. 12.

Table 4 Emor rate in predicting both £, and o

Table 5 Neural network process condition

Hidden layer nodes Prediction error rate(%)
10 25
11 24
12 22
13 2.6
14 25
15 23
16 24
17 24
18 2.3
19 20
20 23
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Parameter v Utz docy L
(rpm) | (mm/sec)| (mm) {mm)
Min | 1500.0 3.0 3.0 50.0
Range
Max | 3500.0 5.0 6.0 100.0
Increment 500.0 1.0 1.0 10.0
Variations 5 3 4 6

Table 6 Error rate in predicting either £ or o,

Hidden layer Prediction error rate(%)

nodes R, a,,
10 3.6 35
11 34 33
12 3.6 33
13 4.0 3.6
14 3.7 2.9
15 3.6 3.1
16 36 3.0
17 39 2.9
18 39 32
19 44 3.3
20 3.6 2.7
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Table 7 Enor rate in predicting both R, and o,

Hidden layer nodes Prediction error rate (%)
10 34
11 3.2
12 3.6
13 33
14 33
15 3.7
16 3.1
17 3.7
18 33
19 35
20 3.9

Prediction rate (%)

Prediction error rate (%)

Prediction error rate comparison (with 4 inputs)
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