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Table 1 Factors and levels of the experiment

Factor level Unit
Tension of substrate(z, ) 2.0(-) to 4.5(+) Kef
Speed of R2R printing system(z,) 3.0(-) to 5.0(+) m/min
Viscosity of conductive ink(;) 100(-) to 150(+) mPa-s
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Table 2 Experimental run order
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for the 2° full factorial design

Factor Factor Factor Factor
Run Ty Ty T Run Ty Ty Ty Run Ty Ty Iy Run Ty Ty Ty
1 - + + 17 - - 4+ 33 - + 49 - -
2+ 4+ - 18 + - - 34 + - 50 -
3+ + - 19 - - - 3 + + - 51 - - -
4 + 4+ - 20 + + 36 - - + 52 4+ + -
5 + - - 21 - + 37 + - - 53 + -
6 + + + 22 - - + 38 - + - 54 + -
7 - + 23 + - - 39 - - + 5 - - -
8§ + - - 24 + - + 40 - - - 56 + + -
9 - - - 25 4+ - + 4 - + + 57 + + +
o - + + 26 + + - 42 - - + 58 - - -
1m + - + 27 + - - 43 + - + 5 + + +
2 - - - 28 - - + 44 - + 60 - + -
3 - - + 29 + - + 45 + + 61 + - -
4 + + + 30 + + + 46 - - - 62 - + -
15 + - 31 - - + 47 + - 63 - + -
6 - + - 32 + + + 48 + + - o4 + o+
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Table 3 Statistical analysis result for the 2° full factorial design

Item Result
Main effect z, =-0.0153
ain effects _
- x, =-0.0928
(coded unit) z, =-0.2672
Tz, =0.1178
Interaction effect %13 = 0.0584
(coded unit) Ty24 =-0.0616
T Ty2y =-0.0222
Significant Main effect
effects 2-way interaction

Not significant

effects 3-way interaction

Confidence level 95%

Statistical model
(natural unit)

4.28862-0.489, -0.189875:2,-0.00807252,+0.0915 2,
+0.002355%,2,-0.00007752,,-0.000355.2:
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Thickness = 3.71175 - 0.3115z, - 0.0456562x, - 0.0034575xz,
+ 0.047125z 2, + 0.000935z 2, - 0.00123125z,24

olelgt FAH mHe] ASS fl8l F7HAY S T8l
thoojm) Srol M= AAT gom aAAT|aL 17
2 AR e FAE SAser olF A el o
ALkEl o 2] gkt vl alsk it Fig 13} 2= 22 AE e
Fig 32 1] w& A oAk Yekut) Fig 3014 vepuzol
A4 A Tl I FAH mE A HE blo]H 9
Al L2 0% ~ 0.2%2] EE Holil ) o]& AF A

=2
ol 1 AK(nuisance factor)®] &7} LAY & = Qloh= HE 1y
stobd =EE A4 Rdo] AgsitheE 74 HelFET 9=
Aol
4. 2B

B oo A= ROR AAF1 2] A =Elo A #A|EQ] 7)5A EA
o Gk = A AR FAZE oZa] 9Jate] AHA
WS A3 Qo] Fio] whet 91 W] TS FEHoR

AArrer 2=
E 3H

=
il
[€)

9= EAA wule = 3ot} Ll 210 Ade

ﬁthlEig‘r A ke o) 227 0% ~ 2%°]
Holg dolgto gy pold A wdo Ay}
ik webq B Aol s merE Y mEls
A 74 QA 48] 2o RoR AR

THE A4 AR FAE A 5 AL Aolv.

© bl 4z o

=
S As
[ RN q

FO rm o

2
2B o]

>v

]

3

—Reduced siistcal model i —Reduced saistcal mode]
+ data 237 = data

Thickness(ian)

4 45 o2 25 3 35 4 45
Tension(kel)

(a) (b)
Fig. 1 Comparison between Reduced statistical model and experimental
data (specific value : speed = 3.5 m/min, (a) viscosity = 100 mPas,
(b) viscosity = 150 mPa-s)
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Fig. 2 Comparison between reduced statistical model and experimental
data (specific value : speed = 4.3 m/min, (c) viscosity = 100 mPa-s,
(d) viscosity = 150 mPa-s)
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Fig. 3 Relative error of reduced statistical model and experimental data :
The factor level equal to those used for Fig 1 and Fig 2,
respectively(The average value of experimental data)
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