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TR - A RESS S N BERL A T4E S - BRI Ry LRt
SECRHERLT e =F - G Raie Rl Bt S DUE B HIREE ~ T8
PERIERENVERE > DUSARENRISE - (SEERURHEE 7Y EN Rl a2 Y
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— HOmRETRE
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Bl EHENSERAEE - W EREANERT
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1 ERIRTFRYELTEEREAREZENRT &

B FEPERIRF/KAERY B84 > (i B AR AR R
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{EE ERARIERN S B BT - FEE R T AR
Fob N RER ~ B R B PR R =0 -

3. [ERA TR HZE ks T & B BARIR AT 2 22
Y TARAI RS - DAREPT IR AV EIE(E - sk
BRI o E BRI B AN B aE T
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PEEBLIEEE R -
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R RTB md  -

L SEE ¢ SR S T M B — (E EL R
FLAHS RS TR AU AR - &7
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B > B TR - BB B E R
REOERARIRTE B RATE 0 B ERS S8 E (Principal
Component Analysis + PCA) EAKEAE: M1 (Grey relational

analysis) -
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S 52 BB 1 = E B B Ry K e = ENRI AR A
PO B 0 1 S8 R R B ) = (A R R
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7KAE K#E1 KHE 2 7K#E 3
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B E[Il TJEE S & RAE = 4% —&l
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D Vayiilk ey 0.569 2.00g 2.78g
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F EFRI A A 10° 20° 30°
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LA BB HOBPME TR R Lis (25537) ~ 4h
BB F R Lo(3*) E TS - IS4 S BER & & EIR) 30 F B4 »
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AIRUIFE L R = (8 A (ESERs R EdE » IANBITE RS
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TS UK - FRBIREEE5E 30 R3S FRHEEK
£ 1A0CHIEFEHE — NRHEEU > 75 B HET RIS RIS
BAfEES o AENUREITE T BUR - BsIREEE - ERETE
BOSEHIIEICT - 250°CLE 350°C4F > EiEREIR ¢ {EARET18
BhSRAREIL T - 350°CLE 250°CHy - (AR @ -

— - E—mBERMNSH

1. §&t5 : A Minitab $HEFEE(FE — B R E AT -
% SN LERYIN TS ER > 2 RRIUEIE RN T
] G — - PRV AT R - S 39580 B — S B R M
BHRTHIEESFARRE NI AR E~GF-D~A~
B~ H-C- SN HHAML » FORERE - 1£ 8 i
PERIR T - XL E (BREtRIRRDD A1 6 (BEE
BHWEE) ah#lE EZBASH
AzB1C3DEsF;GiH, -

Main Effects Plot (data means) for SN ratios
[ 3
375
370 / \ et
/ \______Q -—
36.59
0 T T T T T T T
H 200 300 10 20 23 60 170 180
=] &) E F
E 37.54
z /"\ /‘
@ 3704
-
5 \ / /
e 654
o
o
= 0.56 200 278 1 2 3 10 20 30
G H
3759 .\
Er .\
6.5 \//‘
T T T T T
46.86 50.00 5390 0.56 2.50 5.00
Signal-to-noise: Smaller is better

B SEEGE A ERFME SN RN TR FEE

F= BRI
n BRI AR R B R R I 2
HEEA SN L=0.2 mm FRA B R
P S INEEE <20um BT
FH JEEERT SN LR ER
Level A B C D E F G H
1 36.59 37.42 36.83 37.01 36.17 36.51 37.47 37.29
2 37.34 36.68 36.98 37.36 37.17 36.98 36.51 36.81
3 36.79 37.08 36.53 37.55 37.41 36.91 36.80
BAE-B/ME 0.75 0.74 0.25 0.83 1.38 0.90 0.96 0.49
HEFF 5 6 8 4 1 3 2 7
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Main Effects Plot (data means) for SN ratios EE ( L 2m j=1,2’ P =l P ) ) 1:@%%{%%
: : SR L2 - PR SPSS MELMIE RS - 1%
B — AT .
P = T 1. SRR RS
R . (1) $HEHE LR BT EAEF - 1 B E ARl e
sol— I Z KBRS 9(), ()~ AFEFT -
= ——————— (2) PR B O SRIRIGE (5 EH E p2 BRIBEE T
" —_—— TR (E S (R B A DIk
) ‘ fsfass “ beszrgo R IR T ARt - KRB T 2P
s

KEE » BEXRNEFKERFEAS  FREE
HIEHE 2N B TREBERS Z R F/KEREHEE - B
BRFAKEZ IR ERBE T FIAR/HE
% R BURR > B E4H A B ALB1C2D2E2F3G1H3 -

B = BUFE B SN EER T EE
= ZSEmMBEFIE-EMIDIERRE
L EROTIRRABEE AT - DU B BERIR R 2

*®h  BERIRT SN LERER

Level A B C D E F G H

1 46.88  46.63 4651 4614 4685 4658  46.77  46.67

2 4656  46.66  47.03 46,61 4676 4668  46.79  46.73

3 46.88  46.62 4742 4656 4690  46.60  46.77

B - ME 0.32 0.25 0.52 1.28 0.29 0.32 0.19 0.10
BEFF 4 6 2 1 5 3 7 8

TN MBI REERE

R TR FRREEE
FHEE  EHALSEEE 1.000 -0.423
IEHYEREE -0.423 1.000
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M - BEs8
AR ENRIEZEWFEAEHEE 7 BB R B gm e iy i B A M B
JEE/ N FRAESREEAIIRTTHY SN EEZ2R - BRI - BRI

B AR R Y S B & RIE DY © AERRIE 5T - BRATKAE
AB,C,D,EsF,G,H, 1 SN LE By 46.66875db » [fi] Bfi 3% /K 4
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0.11484db » A/NEBENINE  FIES HE » BT /KE
AB,C,D,EF,GH, 115 SN Eh £ 36.6314db > B 58 /K #
AB,C,D,E;F;GH; 1Y SN Eb £y 45.83568db » 7= £ 7 i
9.20428db - HEAZEHINE © KL » AIEATEFIH E R KR
ok EREBEEE S N BERE EEEELGE > R

) AB1C,D,E,F3G H; T ERIFARAT S EEE -
AlBlCZD2E2F3G1H3 E,‘j SN H:/j% 46.78359db > ?E;EZFE%
Fzt THEUTSEE - IKBATE GEEE K E R
HERIR TR 1SES PREL RN ety
1 0.32415 0.81275 0.81275
2 -0.02727 0.98414 0.98414
3 0.07231 0.95363 0.95363
4 -0.54064 0.72117 0.72117
5 -0.17509 0.89063 0.89063
6 -2.76121 0.33452 0.33452
7 -0.49770 0.73766 0.73766
8 -0.61408 0.69462 0.69462
9 1.22282 0.53220 0.53220
10 -0.61697 0.69361 0.69361
11 -0.38546 0.78454 0.78454
12 -0.00495 1 1
13 1.55183 0.47249 0.47249
14 -0.66928 0.67591 0.67591
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16 0.07505 0.95184 0.95184
17 0.70022 0.66586 0.66586
18 0.86668 0.61654 0.61654
F/\ BRTKENEII IR E R
A B C D E F G H
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7K 2 0.705 0.596 0.782 0.783 0.806 0.703 0.650 0.676
7K 3 0.699 0.653 0.717 0.701 0.800 0.707 0.792
R 0.035 0.274 0.129 0.116 0.145 0.137 0.160 0.115
HEF 8 1 5 6 3 4 2 7
F BTKEEMEE KR LREE
KA B{TKAE Bisg KA e
anE R A;B,C,D;E3F,G;H, AB1C,D,E F3GiH; s
FEIE (SN EE) 46.67 46.78 0.11
#Ersd (SN EE) 36.63 45.83 9.20
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Applying Principal component and Grey relational
analysis to the Optimum Parameter Design for Printing

Yu-Ling Yeh', Chin-Yao Low’

!Department of Marketing and Logistics, Nan Kai University of Technology

2Department of Industrial Management, National Yunlin University of Science and Technology

Abstract

This research was studied for the printing by baking ink on the substrate of glass size is 117
x174 x1.1 inches. There are eight control factors, ink mixer speed, ink mixer time, pressure of
the printing blade, the inclination angle of the printing blade, speed of the printing blade, the
capacity of the solvents, the capacity of the ink, and the capacity of the hardener. The
circumstance factors of the temperature and humidity were involved in this study. The analysis
method of principal component and grey relational was applied to the printing experiment. The
smaller-the-better quality characteristics which are jagging and film thickness were considered.
The digital dial gauge and Dino lite were measured in order to calculate its signal-to-noise ratio.
The result was shown that the optimal parameters for the printing with multi-quality
characteristics were A;B;C,D,E,F;G;H; The confirmation experiment indicated that the

printing by baking ink was improved significantly.

Keywords: taguchi methods, multivariate quality characteristics, printing, principal component

analysis, grey relational analysis
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