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On the effective analysis method of micro pattern forming on
the thin sheet metal

S. H. Cha, M. S, Shin, J. H. Kin, J. B. Kim, H. J. Lee, J. H. Song

Abstract

Roll forming process is one of important metal processing technology because the process is simple and economical.
These days, roll forming process is tried to be employed in manufacturing the circuit board, barrier ribs and solar cell
plate for productivity. 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. In this study, the forming of micro pattern
for solar cell plate by incremental roll forming process is analyzed. The solar cell plate may have thousands of patterns,
and the analysis of forming considering all the patterns is impossible due to the computational costs. In this study,
analyses are carried out for various numbers of patterns and the results are compared. It is shown that the analyses results
with four row patterns and twelve row patterns are same. So, it is considered that the analysis can be carried out for only
four rows of pattern for the design of incremental roll forming process.
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Fig.2 (a)The whole shapes of the roller and (b) the
detailed pattern shapes on the top roller.
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Fig. 3 Illustration of meshes for sheet.
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Table 1 Johnson-Cook coefficients for A12024-T351

A 337 MPa

B 343 MPa

C 0.1

n 0.41

m 1.0
Melting Temp 493°
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Fig. 4 Deformed shape at the end of the roll

forming.
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Fig. 5 Predicted forming torque

(a) After 1.14° rotation of the roll

(b) After 1.71° rotation of the roll
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(c) After 2.28° rotation of the roll

Stress - Effective (MPa)

(d) After 2.85° rotation of the roll
Fig. 6 Effective stress distributions on the sheet as the

forming proceeds.
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Fig. 7 Effective stress distribution on the sheet for
the number of patterns of (a) 4, (b) 8, and (c) 12
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Fig. 8 Predicted effective stress distributions along
the section AB for the various pattern numbers.

1.2
: ——n=4
1 T -8
0.8 £ , =
Sos 4 At ﬂ
@ A s HEARA L
04 A !
. 5 V
0.2 !
' \
0 — J : LN )
-1.5 -0.5 0.5 1.5

Distance [mm]}

Fig. 9 Predicted effective strain distributions along
the section AB for the various pattern numbers.
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