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ABSTRACT: The work aims to analyze the influence of screen parameters, printing process and ink viscosity on screen
printing process. With the print line width, line thickness and printing roughness as the evaluation indexes, the physical
models of ink filling the mesh, ink transfer from the mesh to the substrate and ink spreading on the substrate were estab-
lished in the static description method according to the fine screen printing process. The effect of screen parameters,
printing process and ink viscosity on the screen printing process was explored by conducting experiments. Under the same

printing conditions, the description model for the line width value corresponding to each influencing factor was estab-
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lished to compare the influencing factors. The narrower the line width was, the greater the influence degree of the de-
scription model was. Combined with the mathematical model for the minimum dot diameter, mesh number and line di-
ameter, it was known that the selection of the screen was related to the minimum dot diameter. The smaller the minimum
dot diameter was, the better the selected screen was. In a certain range, the smaller the doctor blade angle, the greater the
doctor blade pressure and the faster the doctor blade speed, the better the quality of the printed matter. Beyond this range,
the quality of the printed matter would be affected. The off-screen spacing should be neither too wide nor too narrow.
When the doctor blade angle was 60° and the doctor blade speed was 0.08 m/s, the best off-screen spacing was 2 mm. The
influence of the viscosity of nano-silver conductive ink on the printing quality was not synchronous. In pursuit of the
prints with low thickness and small roughness, the low viscosity ink should be selected. In pursuit of the narrow line
width, the high viscosity ink should be selected. The order of the influence degree of the following factors on the fine
screen printing quality from high to low is screen parameters>>doctor blade pressure>>off-screen spacing>>ink viscosity >
doctor blade angle>doctor blade speed.

KEY WORDS: fine screen; printed electronics; flexible electronics; influencing factors
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Fig.1 Screen printing process
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Fig.2 Physical model of ink filling the mesh
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Fig.3 Physical model of ink transfer from the mesh . . .
Fig.5 Print line width measurement

to the substrate
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Fig.4 Physical model of the ink spreading on the substrate

Fig.6 Print line thickness measurement
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Tab.1 Several common stainless steel screen parameters
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7 Tab.2 Minimum dot diameter of several common
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Fig.7 Printing roughness measurement
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Tab.3 Effect of doctor blade angle and corresponding doctor blade pressure on printing quality
/(°) /N /um /um /um /um /um
50 0.8076 13.4 56.2 1.40 7.6 9
55 0.7062 13.2 53.0 1.33 6.7 8.03
60 0.6319 12.8 46.9 1.30 52 6.5
65 0.5679 12.6 44.1 1.31 4.9 6.21
70 0.5367 12.2 39.6 1.28 43 5.58
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9 Fig.10 Relationship between corresponding doctor blade

Fig.9 Effect of doctor blade angle on printing quality pressure and printing quality at different doctor blade angles
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Tab.4 Impact of doctor blade speed and its corresponding pressure on printing quality

f(ms™ N /pm /um /um /um /um
0.04 0.3159 14.7 53.6 0.77 3.9 4.67
0.06 0.4739 14.7 54.1 1.00 4.1 5.1
0.08 0.6319 14.6 54.6 1.15 43 5.45

0.10 0.7898 14.5 54.9 1.35 4.4 5.75
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Tab.5 Influence of off-screen spacing on printing quality
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Tab.6 Influence of ink viscosity and its corresponding doctor blade pressure on printing quality
/(Pa-s) /N /um /pm /pm /pm /um
1.0 0.279 10.2 50.4 1.1 4.5 5.6
1.5 0.418 11.9 48.1 1.4 5.3 6.7
2.0 0.558 12.3 43.1 1.8 6.6 8.4
2.5 0.697 13.5 44 2.5 7.5 10.0
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Fig.14 Effect of ink viscosity on printing quality
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