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Abstract

In this study, the prediction on the quality of tools after coating process has been investigated. Under dif-
ferent coating conditions, cutting resistances have been obtained and analyzed with a tool dynamometer to
provide optimized coating conditions. The optimized coating conditions Lhave been computed with the most
effective factors found by S/N ratio of Taguchi method. To evaluate the influence of the factors on cutting
efficiency through the minimum of number of experiment times, the way of neural network design using Ta-

guchi method has been employed.

Keywords : Cutting Resistance (AA+A3}) , Tool Dynamometer ((&7-%24)), Neural Network (X 7%},

Taguchi Method (BF15%)
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Table. 1 Conpositions of SKD-56
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Fg. 1. Gradient of Cutting Force
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component C Si Mn P S Cr Mo W \Y Co
content 0.85 iless than|less than|less than|less than| 3.80 4.60 5.70 1.70 7.00
(%) ~0.95 0.4 0.4 0.030 0.030 ~450 | ~530 | ~6.70 | ~2.20 | ~8.00
Table. 2. The Sign Convention of Experiment Value
Mean Ar gas Mean N; gas Mean .
Levels flow rate flow rate temperature Bias (X{;))ltage Gun &rr)lpere
(scecm) (scem) (‘c)
0 25 80 450 300 160
_ 30 90 500 350 170
1 35 100 550 400 180
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Fig. 2. Gradient Variation of Tota Experimental Fac-
tor.
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3 Aeltt
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9 3he] EAREA (ANOVA Analysis of Variation)
st 11 A5 # 39 JElI, I2¥ 39 4
Wl 24 3 T S/NUIE vERileh S/N
7} S5 HAA YL ol g 4 |
Fo FEAA S/NHZF 7HE & 212 Ard 15
&, N, 1575, Temperatures 155, Bias V&
2%, Gun A¥ 173Y 7 $o|th
3& AHrW 2 Adz7AdE S/NH
HeE Tl 4 AR FFor FAE T3]
o YellAdz A F3 (Sum of Square) F A
% (Number of Freedom), A& (Mean of

Table. 3 ANOVA Table of S/N Ratio

Square) & T3}, AlFde] 7MF &E& GunidF
o] go] Zi’—‘v AE71&71d w A= S 1|43
1ol Z (Pooling: &.3t2 7HF) Al A
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Fig. 3. S/N Ratio of Total Experiment Factor

Parameters Average S/N Value Level Sum of Number of Mean .
0 1 2 Square Freedom Square
Ar 261.6237 266.4893 262.9812 4.2027 2 2.1014 1.0780
N. 261.9486 273.0473 256.0984 49.4083 2 24.7042 12.6736
Temperature |  264.5707 271.7131 254.8104 47.9981 2 23.9990 12.3118
Bias V 258.9242 264.2369 267.9331 13.6720 2 6.8360 3.5069
Gun A 265.6348 264.4718 260.9877 3.8985 2 1.9493 1
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Table. 4. Estimation of S/N Ratio (Significance:95%) 4.4 o|EZ1te| HS
Point Confidence Interval {175%}9_% A5 U_] A A oA
Paramete-rs |Level Esotflmsa/tg n 9% 71&71e i HESAEE A%t F 49 HFEX
Ratio - + Aoz IHHE A= FTFHAE oL 4
0 29.0693 | 27.0667 | 31.0719 2AF S 4230 31 v}
Ar ; ggggi? gggg’;ﬁ 212;25 a8 4ol dE AAue s g S/Nulg} 7zt
. . 1.2027 o = . _
zhow 3Yd d=we) 49ANE v
0 | 29.1054 | 27.1028 | 31.1079 &l = 3% del 2edaE vl
N, 1 | 303386 | 283360 | 323411 Aol
2 | 284554 | 26.4528 | 30.4579 X bolAE AR dF AasE AALdES
T 0 29.3967 | 27.3942 | 31.3993 S/Nule] gho g vwal Y-S AA Adzke] 95
empera- .
e [T [0S I | 21 g gaz0e g 23 2~k
- . - Al & = pe [ g [ole) EaP= i3 1)
0 | 237694 | 267663 | 507719 AE 27 i095/o«] ‘rr«l"rv::’ﬂ_ 7VaA e
Bias V. | 1 | 29.3507 | 27.3571 | 31.3622 ARt B 95069] AVE| el T
2 29.7703 | 27.7678 | 31.7729
0 295150 | 27.5124 | 315175 2
Gun A 1 290.3858 | 27.3832 | 31.3883 .
2 28.9986 | 26.9961 | 31.0012 31 F - A\
SO ) g
2202 UL BAWFE AN AAAY » S |
- - P L
71€71% &, S/NH & 2829 go=z JH3A | .
ot g ® :
ApeE AT FRE ¥ wde Ard 5l \ .
Gun A¢] AabAgr]1e7] &, S/NH|H| B]X]& o = SritonVas o
gko] wmjuldltiy B Ny7tAs Fosk ex 27k | @ Actual Condition Value -
Hloloj 2~ Hgte] /2 st om of7lo AA WS 0 > s 5 5 1
2 gYay, Y2 2% T2 474 8, 87) Series of Experirment
o 7e& 7ixth 28F2 Y wHd S/NH Fig. 4. Comparison Between Neural Network and
g Yt std FE/FS B A4 Experimentdl Velue
ZEgke] zpe|7l 1074 @& uf 7hx|o], 1 o
A 2] BHrubE S|4 507643 0] T
Table. 5. Sampling Data of Testing Condition
Mean N, Gas Flow Rate Mean Temperature Bias Voltage
p (sccm) (C) (V)
attern
No. Experimental Sign Experimental Sign Experimental Sign
Value Convention Value Convention Value Convention
1 85 0.5 450 0 300 0
2 85 0.5 450 0 300 1
3 85 0.5 450 0 450 2.5
4 90 1 525 1.5 300 0
5 90 1 525 1.5 350 1
6 90 1 525 15 450 2.5
7 100 2 550 2 300 0
8 100 2 550 2 350 1
9 100 2 550 2 450 2.5
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Table. 5. Verification of Simulation Value

Point Confidence
Pattern { Estimation Interval 95% Experiment
No. of S/N -al Value
Ratio - +
1 29.4064 27.4038 31.4090 29.3962
2 30.0572 28.0546 32.0697 30.3798
3 30.4096 28.4070 32.4121 30.3867
4 29.9624 27.9599 31.9650 29.7312
5 31.2217 29.2192 33.2243 30.8146
6 31.2326 29.2300 33.23561 30.9082
7 27.2110 26.2084 29.2136 27.6270
8 27.5995 25.5969 29.6020 28.0240
9 27.7528 25.7503 29.7554 27.4420
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