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Distortion of Printed Patterns in Printed Electronics

Chung Hwan Kim *, Taik-Min Lee’, Dong Soo Kim" and Byung Oh Choi"

ABSTRACT

The distortion of printed pattern is frequently observed in gravure offset printing process, which can be a serious
problem in printing process for printed electronics. The mechanism of pattern distortion is studied and the factors which
affect the amount and shape of distortion are found using FEM. The amount and shape of distortion is influenced by
material properties of the roller, thickness of roller, applied load, and so on. As the printing pressure increases and
Possion ratio increases, the degree of the image distortion increases. And the increase of the thickness of rubber roller
brings a large distortion of image, too. In some cases, the distortion of printed pattern can reach a few hundred micro-
millimeters. The comparison of the experiment result and the simulation result shows good agreement in their

quantitative tendency.
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F = applied load to the roller

G, = nip deformation ratio

R = radius of roller

R; = inner radius of rubber roller

S, = a half of the nip length

S, = circumferential length of the roller before
deformation corresponding to S,

§ = magnitude of nip deformation

Ay = width of image before deformation

Ay = width of image after deformation
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u = friction coefficient between roller and plate
v = Possion ratio
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Fig. 1 Distortion of printed image obtained by gravure
offset printing process using conductive silver ink
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Fig. 2 Definition of S, and S§,, (a) before deformation
(b) after deformation
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Fig. 3 Position change of ink transferred due to nip
deformation
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Fig. 4 FEM model of roller
Table 1 Parameter values used in result of Fig. §
Parameter Value
Roller inner radius, R; 40(mm)
Roller outer radius 50(mm)
Roller width 100(mm)
Young’s modulus 3.0(MPa)
Poisson ratio, v 0.30
Friction coefficient between 0.0
roller and plate, 4
Load applied, F 50(Kgf)
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Fig.5 S, and G, with respect to roller length
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Fig. 6 Distortion of image
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Fig. 11 S, and G, plots for different values of
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Fig. 12 S, and G, plots for different values of R,
with F=50 and v =0.3, R,=10: — R,=20:~
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Fig. 13 Test apparatus for gravure offset printing

Fig. 14 Image distortion from experiment result
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