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Abstract
Roll-to-roll forming process is one of important metal processing technology because the process is simple and

economical. These days, with these merits, roll-to-roll forming process is tried to be employed in manufacturing the

circuit board, barrier ribs and solar cell plate. However, it is difficult to apply to the forming of micro scale or sub-micro

scale pattern. In this study, the roll forming processing for the micro scale is designed and analyzed. The forming of micro

pattern for small electric device such as LCD panel by incremental roll forming process is analyzed. Firstly, the optimum

analysis conditions are found by several analyses. And then, formability is analyzed for various protrusion shapes at

various forming temperatures. The formability is evaluated in terms of filling ratio and damage value. The filling ratio is

defined from the tool geometry and critical damage is determined from the analysis of uniaxial tensile test. Finally,

optimum forming conditions that guarantee the successful forming are found.
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Table 1 Johnson-Cook coefficients for A16111-T4

A 150 MPa

B 412 MPa

C 0.1

n 0.66

m 2.16
Melting Temp 662°
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Fig. 2 Effective stress distributions on the sheet as the
forming proceeds
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Fig. 3 Effective stress distributions on the sheet for the
number of patterns of (a) 4, (b) 8, and (c) 12
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Fig. 5 Forming loads for various draft angles
(protrusion length=150¢m, pitch= 200.m)

Table 2 Forming stroke for various draft angles

Shape of protrusion Stroke

Length, Pitch [um] Draft angle [°] [m]

10° 33um

Length : 150um 20° 35.m

Pitch : 200.m 30° 37/m

45° 41um

10° 40/m

Le.ngth - 1004m 20° 42m
Pitch : 150m

30° 44 m
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Table 3 Normalized crack for various draft angles

(Value of normalized damage >1 : Crack occurred)

Maximum normalized damage
Draft angle | Length:150.m, Length:100.m,
Pitch  :200m Pitch  :150um
10° 1.42 1.18
20° 1.10 1.06
30° 0.60 0.67
45° 0.34
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