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Influence of Screen Printing Electronic Process Parameters on Printing Quality
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ABSTRACT: The work aims to study the law of effects of squeegee angle, squeegee speed, off-grid spacing and squeegee
pressure on the quality of printed products during screen printing, so as to provide technical reference for the practical
application of screen printing electronics. The orthogonal test was carried out on the four printing parameters with the ex-
isting screen printing test bench. The partial least squares method was used for the primary and secondary judgment on the
influencing factors of the data in the experiment. The off-grid spacing had the most obvious influence on the width and
surface roughness of the conductive lines in the printed electronics. The effect of the squeegee pressure, the squeegee an-
gle and the squeegee speed on the surface roughness of conductive lines was not obvious. Based on the orthogonal test
analysis, the best technological condition for screen printing was C3A1D1B3. The experimental data were analyzed by par-
tial least squares method to verify the rationality of the orthogonal test. In the screen printing electronic printing process,
the correct selection of reasonable off-grid spacing is the key to obtain high quality printed products.
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Fig.1 Schematic diagram of equally divided conductive lines



2020 3

98%

-252 -
Ra
1 Z(X) KEYENCE VK-X200
5 6
Ra 1 16
1 ¢t
Ra:|_j0|z(x)|dx (1)
1.3
zZ A
M 2\ NP AN VaX
R, T 000077 70X R X b 77 AN -
0 VAWV, VIR
!
5
Fig.5 Arithmetical mean deviation of the profile 5]
193.03 [6]
3
£ 150,00 h/M W M\
= LA | , nhn\ il
2 ol TN 1 W T :
g 17000 60 100 140 N
i 3
¥ 160.00F
A 60 80 100 mm/s
150.66 ] . :
0 50.00 100.00 150.00  186.65
ST um
6 i 60
Fig.6 Printing roughness measurement 65° 70 =
[7]
Ra
1 2 3 mm
1
1.2
1
RW20 Tab.1 Factor level
GermanyIKA
DV2TRV US BROOKFIELD
K100  GermanyKRUSS A/(®) B/(mm-s ) C/mm D/N
KQKQ5200 1 60 60 1 60
VK-X200 JapanKEYENCE ) 70 20 ) 100
3 65 100 3 140

1.4

Lo(3%) 2



41 5 - 253 -
2 2
Tab.2 Orthogonal test plan
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Fig.7 Experimental process flow chart
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Fig.8 Influence of changes in printing process parameters on the roughness of conductive lines
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Fig.9 Influence of changes in printing process parameters on the width of conductive lines
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Tab.3 Test results pm
3.1.1 A B C
Ki A
B C D i 1 21.601 1.41 1.421 347.812
2 2.661 0.731 0.412 418.542
k: A 3 2.232 2.693 0.761 225.821
I B C D 4 3.12 6.622 0.46 273.902
I 5 4.102 0.931 2.21 121.741
ki 2 6 5.021 4.8 4.541 324.82
k. :ﬁ ) 7 5.46 3.201 4,532 287.302
I S 8 4.421 7.031 5.121 237.641
S 9 0.581 1.872 0.822 151.931
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Tab.4 Data processing of surface roughness of A segment conductive lines um
A B C D
Ki 26.494 30.184 31.043 26.284
Ka 12.243 11.184 6.362 13.142
Ks 10.462 7.834 11.794 9.773
ki 8.831 10.061 10.348 8.761 CBDA C2B3Ds3A3
k2 4.081 3.728 2.121 4.381
ks 3.487 2.611 3.931 3.258
R 5.344 7.45 8.227 5.503
5 B
Tab.5 Data processing of surface roughness of B segment conductive lines pm
A B C D
Ki 4.832 11.233 12.721 4213
Kz 11.833 8.693 9.225 8.212
Ks 12.14 8.843 6.823 16.344
ki 1.611 3.744 4.24 1.404 DACB D2A3C3Bs3
ka 3.944 2.898 3.075 2.737
ks 4.047 2.948 2.274 5.448
R 2.436 0.846 1.966 4.044
6 C
Tab.6 Data processing of surface roughness of C segment conductive lines
A B C D
Ki 2.595 6.413 11.083 4.453
Ka 7.211 7.743 1.694 9.485
Ks 10.475 6.124 7.503 6.342
ki 0.865 2.138 3.694 1.483 CADB C2A1DiB3
ka 2.404 2.581 0.565 3.162
ks 3.492 2.041 2.501 2.114
R 2.627 0.54 3.129 1.679
7
Tab.7 Data processing of conductive line width
A B C D
Ki 992.175 909.016 910.273 621.484
Ka 720.463 777.924 844.375 1030.664
Ks 676.874 702.572 634.864 737.364
ki 330.725 303.005 303.424 207.161 DACB D1A3C3Bs3
ka 240.154 259.308 281.458 343.555
ks 225.625 234.191 211.621 245.788
R 105.1 68.814 91.803 136.394
C D
C D A
C; A Ay Cs B3
Ay D, 2
B; C
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Tab.8 Partial least squares analysis results
R2
Y1 y1=—8.351944+0.154000x1+0.034000x2+1.456667x3+0.007875X4 0.4538
y2 y2=—15.43194+0.233333x1—0.007667%2—0.490000x3+0.050542x4 0.7888
y3 y3=58.11972-0.475000x1—0.108500x2—3.110000X3—0.068792X4 0.6621
Y4 y4=943.5483-9.057000x1+0.264222X>,—79.38222x3+0.482833X4 0.7125
9
Tab.9 Coefficient of partial least squares
regression equation
8
(a1) (a2) (as) (a4)
0.154 000 0.034000 1.456 667 0.007 875
B
0.233 333 —0.007 667 —0.490 000 0.050 542 4
—0.475 000 —0.108 500 —3.110 000 —0.068 792
3 mm 60°
—9.057 000 0.264 222 —79.382 220 0.482 833 60 N 80 mm/s
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