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Abstract

The aim of this research is to study and provide the implementation of Taguchi method and Shainin methods
by using a case of Aluminum Riveting Process. Then, comparative analysis of Taguchi, Shainin and classical factorial
experiment designs was carried out. Taguchi method uses the experiment of Orthogonal Array (L16) and Shainin
method operates in four processes. 2° Factorial Design is used as a classical experimental designs. Taguchi method
give the same result as the classical factorial experiment that provides high confidence with fewer number of
trials. The number of trials of Shainin method is less than those of Taguchi method and classical factorial
experiment. It is valuable to reduce cost and time of experiments. Therefore, applications of Taguchi and Shainin
methods are useful for the study when a number of trials cannot be performed on many experiments, especially
in case of the screening experiment. However, the approaches of Taguchi and Shainin methods require the
understanding of process parameters more than that of classical factorial design in order to select factors and to
set suitable levels of experimental conditions.
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Test Combination Result Median Decision Limits Conclusion
1 AumRe 1420 1390 1290.31 to 1489.69
A not significant
2 AsRu 1200 1230 1130.31 to 1329.69
3 BuvRs 1170 1390 1290.31 to 1489.69
B significant
a BsRm 1380 1230 1130.31 to 1329.69
5 CmRs 1390 1390 1290.31 to 1489.69
C not significant
6 CgRwm 1160 1230 1130.31 to 1329.69
7 DwRs 1330 1390 1290.31 to 1489.69
D not significant
8 DaRm 1220 1230 1130.31 to 1329.69
9 EmRs 1410 1390 1290.31 to 1489.69
E not significant
10 EgRm 1240 1230 1130.31 to 1329.69
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Test Combination | Result Median Decision Limits Conclusion
1 AgBgRwm 1300 1390 1290.31 to 1489.69
AB significant
2 AmBMRs 1180 1230 1130.31 to 1329.69
3 BeCsRum 1440 1390 1290.31 to 1489.69
BC significant
a4 BuCmRs 1210 1230 1130.31 to 1329.69
5 BgDsRum 1370 1390 1290.31 to 1489.69
BD not significant
6 BuDmRs 1100 1230 1130.31 to 1329.69
7 BgEsRwm 1370 1390 1290.31 to 1489.69
BE not significant
8 BmEmRs 1120 1230 1130.31 to 1329.69
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A Best A Marginal C Best C Marginal
1390 1390 1420 1420 1390 1380
B 1330 1360 1380 1330 1360 1390
Best 1410 1410 1410 1410
1300 1440
5585 Median=1390 | Median=1400 | Median=1410 | Median=1385
1200 1160 1170 1160 1200 1170
B 1170 1220 1250 1170 1220 1250
Marginal 1240 1230 1240 1230
1180 1210
4790 Median=1185 | Median=1220 | Median=1165 | Median=1220
v
A best = 1390+1185=2575 C best = 1410+1165=2575

A marginal = 1400+1220=2620

C marginal = 1385+1220=2605

AgBg-AyBy = 1390+1220=2610

BeCe-BnCy = 1410+1220=2630

AuBs-ABy = 1400+1185=2585

BsCu-BuCe = 1385+1165=2550
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Analysis of Variance for Means

Source DF SeqSS AdjSS AdjMS F p
Force 1 42 42 42 0.14 0.720
Size 1 156420 156420 156420 523.87 0.000
Thick 1 650 650 650 2.18 0.190
Length 1 0 0 0 0.00 0978
Time 1 2 2 2 0.01 0934
Force*Size 1 240 240 240  0.80 0.404
Size*Thick 1 4290 4290 4290 14.37 0.009
Size*Length 1 6 6 6 0.02 0.890
Size*Time 1 6 6 6 0.02 0.890

Residual Error 6 1792 1792 299

Total 15 163450

3Ufi 1 Fosa ANOVA
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\Beugeaasne 719938 B (1u1n34912) ey High (in
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Response Table for Signal to Noise Ratios
Larger is better

Level Force Size Thick Length Time

1 62.13 61.46 62.08 62.13 62.14
2 62.14 62.81 62.19 62.14 62.13
Delta 0.01 1.3¢ 0.11 0.00 0.00

Rank 3 1 2 5 4

Response Table for Means

Level Force Size Thick Length Time
1 1282 1185 1277 1284 1284
2 1285 1383 1290 1284 1283
Delta 3 198 13 0 1
Rank 3 1 2 5 4

gﬂ‘ﬁl 2 Yaya Signal to Noise Ratios
Tnefiaunisonnas Ao

Y = 1283.63 - 98.87B - 6.38C - 16.37B*C  (3)
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