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3.1. ZAug

BoxS} Draper (1987, p.247)& Q1412 40] 28 AL 519r}. Table 3.1 3° 290 48S 717]
2 AXAoA A ¥ HHE AFsE x5 ot} o] AF-2 AUsHA FEtuy AAE 3] fste] AAE

o olUL} 7] THE 9 oA A W wlE A3t 39 FZAA F, ny, ng 13 ngol| 9
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Table 3.1 Product array

Run @1 @2 @3  Yn; Yny  Yng z s
1 -1 -1 34 10 28 24.0 12.49
0 -1 -1 115 116 130 120.3  8.39
1 -1 -1 192 186 263  213.7  42.80
1 0 -1 8 88 88 86.0 3.46
0 -1 44 178 188  136.7  80.41
0 -1 322 350 350  340.7  16.17
11 -1 141 110 86 112.3  27.57
1
1

-1 259 251 259 256.3 4.62
-1 290 280 245 271.7 23.63

— = = 9
MHO@OO\IGDU\»&Q«NH
o

-1 -1 0 81 81 81 81.0 0.00

0 -1 0 90 122 93 101.7 17.67

1 -1 0 319 376 376 357.0 32.91
13 -1 0 0 180 180 154 171.3 15.01
14 0 0 372 372 372 372.0 0.00
15 0 0 541 568 396 501.7 92.50
16 - 1 0 288 192 312 264.0 63.50
17 1 432 336 513 427.0 88.61
18 1 1 713 725 754 730.7 21.08
19 -1 -1 364 99 199 220.7 133.80

()

o
'

[

0

0

1

1 232 221 266 239.7 23.46
1 408 415 443 422.0 18.52
1 182 233 182 199.0 29.45
1
1
1
1
1

NN N
W N =
i
_ = O
i
—_

507 515 434 485.3 44.64
846 535 640 673.7 158.20
236 126 168 176.7 55.51
660 440 403 501.0 138.90
878 991 1161 1010.0 142.50
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g

=
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Aol A3 APAFE2HE FAEAXS BEFF (z)0l tIdte] HAaAFHA 25t 4=
FERYPA L
m(z) =327.6 + 117.0z1 + 109.4z5 + 131.5z3 + 32.0z7 (3.1)
—22.422 — 29.122 + 66.02122 + 75.5z173 + 43.6T273
ol FHAEAX RERFAA (s)° e FHH BREAXARGP AL

O(x) =34.9 4+ 11.521 4 15.320 + 29.225 + 4.227 (3.2)
—1.32% + 16.82% + 7.7z172 + 5.1z123 + 14. 120273
olty. s Al 79 AlAAES] TG L -1 < z1,20, 03 < 122 S}
2l $A Akt 711’4164% o] &gt H A3}l A9l 4 (2.7)0] HE3 B2 srf. EIF A A
okst Z|tigtae) A (2.3), 4 (24), A (2.5)9F A (2.6)0A] 7HEA g, p, s, 19} ws Lo WEHA

sl 018 4 ot el AL BE A U4E ARREE Hu BF 12 Fo2 o,
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Table 3.201]/\'1 %é_}%/‘jo] Y54 (Larger-the-better)9l A%, FAE HFEYH 4] (3.1)2 T4

7] 3)E AMgsla WAEA] (Smaller-the-better) 9l ¢ FA3H 3 ]

Al (3.1)% ‘%}i%*é&i By 7lgigs 4 (2.4)8 AREet UES5A (Nominal-is-best) 91 3¢, 5

2 TEEAoE BY g 4 (24)5 ARSIH. £4E 2E2AARY 4

(3.2)& BT 7Itigs A (2.6)F AH&-3) —%753 BEEY A (3.1)AdA HAaZk m.t 7411, HNFk
3 A

m*E 851.100|t}. w3 24 BEAARY 4] (3.2)°0A Hagk v.e 12,50, gt v* & 137.500]
ot HESA B HEA 7= 550.002 2 it

Table 3.2 Results of optimization in the product array

Quality Characteristics A m v x1 xo xs3 Py dpm dy

0.2 161.61 14.96 -0.19 -1.00 -0.31 0.81 0.11 0.98
0.4 181.63 15.63 -1.00 0.98 -0.69 0.64 0.14 0.97
0.6 691.44 85.69 1.00 1.00 0.25 0.64 0.79 0.41
0.8 851.10 137.50 1.00 1.00 1.00 0.80 1.00 0.00
0.2 134.91 12.50 -1.00 1.00 -1.00 0.98 0.92 1.00
0.4 74.63 19.94 0.26 -1.00 -1.00 0.96 1.00 0.94
0.6 74.34 19.99 0.30 -1.00 -1.00 0.98 1.00 0.94
0.8 74.17 20.05 0.34 -1.00 -1.00 0.99 1.00 0.94
0.2  169.25 15.37 -0.10 -1.00 -0.25 0.82 0.20 0.98
0.4  550.00 59.08 1.00 0.94 -0.28 0.78 1.00 0.63
0.6  550.00 59.62 0.98 0.72 -0.15 0.85 1.00 0.62
0.8  550.00 61.34 0.85 0.70 -0.03 0.92 1.00 0.61

Larger-the-better

Smaller-the-better

Nominal-is-best

Table 3.20014 FAEA] BHHSAYL BE A9EE 7FA A7F 0.2 B¢ HA3 34U 4
27E 483 2% ZﬂO%OHM HAHL £1=-0.19, xo=-1.00 LI z3=-0.31°]c}. o] wj FHHA 3
T+EF A (3.1)9 3 mE 16161, FHH FFHA A (3.1)9 g ve 14.96, H A3} FAIJA A (2.7)9
# Pas 0.81, THEANA Fa2Fe 7hg 4 (2.3) & dn 0.11 223 2EAR] 7thg
2 (2.6) Rt do= 0.98°Ith ALSHA 752 A9 gho]l SR ¥R T2V ARl wet

FERFH f me STtetal FAWFY] 2= Solwol webd 2EAAAY g oe S

S B 5 vk FEAEA O HAEAE BA9E AFEY A A9 ghol S-S E48 T
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g
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| ARomA AR M(x)o) Hagk 268000 AR EEANRGAL w5 o] HoplowA
D)) Hag 1473004 Bi e & 5 ot FPMBIAE W3} ol 37 g AL L 5 ek
WEEAC A% AEA Ah 245 BREH) HFo] Ao BE 550.0090 AT BEA
A2 Y42 ulFo] Fobd oz D)) A4t 147304 PolFg & 5 ek

Table 3.4 Results of optimization in the combined array

Quality Characteristics A m v T T2 T3 Py dpm dy

0.2 78.32 14.74 -0.83 -1.00 -1.00 0.81 0.06 1.00
0.4 385.30 16.69 1.00 1.00 -1.00 0.68 0.40 0.86
0.6 677.08 22.11 1.00 1.00 0.02 0.63 0.73  0.48
0.8 919.60 28.87 1.00 1.00 1.00 0.80 1.00 0.00
0.2 58.39 14.74  -1.00 0.21 -1.00 0.99 0.96 1.00
0.4 56.15 14.76  -1.00 0.84 -1.00 0.98 0.97 1.00
0.6 55.60 14.77  -1.00 0.85 -1.00 0.98 0.97 1.00
0.8 55.44 14.77  -1.00 0.97 -1.00 0.97 0.97 1.00
0.2 253.71 15.66 0.24 1.00 -1.00 0.83 0.43 0.93
0.4 513.28 18.68 1.00 1.00 -0.57 0.80 0.93 0.72
0.6  550.02 19.38 1.00 1.00 -0.44 0.87 1.00 0.67
0.8 549.99 19.71 0.87 0.99 -0.33  0.93 1.00 0.65

Larger-the-better

Smaller-the-better

Nominal-is-best

4. 2E

S Bel A Table 339 A2t TAMEG Table 3101 o8 JBARAA 1/308] 422 A5}
k. 2, stelolg AN ASS SN IRT FENDS AFTFORA APASE 132 32U 5
itk AT FINDS FHS 24 Hlm3t7] A5te] Table 33004 3748] Alof1xteh 174
o A2 SFo] X ZAA Table 312RE Y AEE AT At @A

AA55 23 Table 3.29) SFNAL A A5 A3 Table 345 wlwsluw Aot 24

of 37 theAE ot AXA e & 4 vk VACE MY SN Do) N FREY

KN

=

!

A fi(z)% BERAEYA (3()9) 4 PR AololA ot 248 BYAo] AX3HA] 7] WEol
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Al

A

HHEE AR ERE d2 ZEHYF (7)) FEEZLA (s)8 7 44 H7 Ry
(3.1)F BEAXAEF A (3.2)8 FAHIIo FFE2 =44 3ARFA (3.3)22HEH T
e gz 7HEA BERE A (3.4)2 FEHARY A (3.5)E FEITE et EAA
oA nxpfE3 M E ok A7) RiEA] XA oy B E S oo g AF3S
£ £49 5 IS B9 ol 7|9 & AYE APAYY o)L 8T 5 QoA stEtulE AA
A BARCE A AL AT F v T2 hAIte] 2 £ & Aolth. oA 9 IhetulH
AANA AMEEE TG SNH|E ARSBto] HH5-EE Fothd B =RollA Albst A3} et
2 ARG AE o] 8T o 2N TrFd HY WA HAFx2AE 7T 5 v 2 FHo] Yot EE
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A =270 wWat)
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Abstract

Product array approach which is used in the Taguchi parameter design has a num-
ber of advantages by considering the noise factor. However, a disadvantage of this
method is that it requires an excessively large number of experiments. So combined
array approach have been proposed to reduce the number of experiments. Taguchi has
used the signal-to-noise ratio to find the optimum conditions in the Taguchi parameter
design. In analyzing the data from the parameter design various problems tends occur
by using an SN. In this paper, we propose an alternative solution for reducing the
number of experiments without depending on the signal-to-noise ratio to overcome the
shortcomings of the parameter design. Two examples illustrate this procedure in the

two different experimental design (product array, combined array) approaches.

Keywords: Combined array, product array approach, signal-to-noise ratio, Taguchi pa-

rameter design.
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