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Abstract

Sidewall curl is the curvature that results from non-uniform through-thickness strain present in the sheet stamping
process which involves material flow over a die radius. In order to understand and control sidewall curl for tight fit-up
tolerances, an analytical model that can provide a reliable measure for the amount of curl would be very helpful. In this
study, a model is developed based on the moment-curvature relationship during bending-under-tension operations. The
analytical model includes the variables of applied tensile force, the yield strength, the elastic modulus, the bending radius,
and the sheet thickness, which are the primary factors affecting sidewall curl during sheet stamping operations. For the
accuracy of analytical model, six possible deformation patterns are proposed on the basis of material properties and
bending geometries.
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Table 1 Three possible deformation patterns: Sp>1
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Fig. 5 Stress distribution for deformation pattern ‘SA’
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Fig. 6 Stress distribution for deformation pattern ‘SB’

Fig. 6 & W5 EHo] &4, R THo] 24U
o] WYPAEEB)S L}E}qqmq olzjat WA 3
A9 FHM RAEME G A

=



DR

A N Yt L
2p

WM

sttess —

Fig, 7 Stress distribution for deformation pattern ‘SC’
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Fig. 8 Stress distribution for deformation pattern ‘LA’
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Fig.10 Stress distribution for deformation pattern ‘LC’
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