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The Effects of Grid Shape on Flexibility and Durability of Flexible
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Recently, the metal grid electrode drew attention as a flexible transparent conductive electrode for touch screen panels. In
metal grid electrodes, various shapes of grid patterns were used to avoid the moiré phenomenon. In this study, we
investigated the effects of the metal grid shapes - such as the honeycomb, diamond, and square - on the flexibility and
durability of the metal grid film using an experimental and numerical analysis. The flexibility of the metal grid film was
evaluated via the following: bending, cyclic bending fatigue and stretching tests; it was compared with the numerical stress
analysis. In the bending test, the resistance of the honeycomb grid sample increased by 10% at a bending radius of 10
mm. On the other hand, the diamond grid showed almost no change in resistance up to a bending radius of 6 mm. When
the substrate was stretched to 5%, many cracks appeared on the surface of the honeycomb pattern sample. On the other
hand, no cracks were found in the diamond pattern sample. Therefore, the diamond pattern exhibited superior flexibility and
durability to the honeycomb pattern. The numerical stress analysis also showed that the honeycomb pattern had the
highest stress and the diamond pattern had the lowest stress during bending and stretching, which corresponded with the
experimental results.
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J: PET u : Resin u : Ni mold . : Metal grid

Fig. 1 Fabrication process of metal grid electrode patterned on PET
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Fig. 5 Optical microscope image of fabricated metal grid electrode,
(a) Honeycomb pattern, (b) Diamond pattern
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Fig. 7 Bending reliability test results of metal grid films with
honeycomb and diamond pattern
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Fig. 8 Cyclic bending fatigue test results of metal grid films with
honeycomb and diamond pattern
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Fig. 10 SEM image of honeycomb pattern electrode after stretching
test

Fig. 11 SEM image of diamond pattern electrode after stretching test

(b)

(d)

Fig. 12 Stress distribution map of square pattern electrode during
bending at R =3 mm
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Fig. 13 Stress distribution map of diamond pattern electrode during
bending at R =3 mm

Fig. 14 Stress distribution map of honeycomb pattern electrode
during bending at R =3 mm
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Fig. 16 Stress distribution map of square pattern electrode during
stretching up to a strain of 3%
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