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Experimental Study on the Development of a Forming Process
for Manufacturing Doubly-curved Sheet Metal

Seok-Joon Yoon', Dorg-Yol Yang'

Abstract

In this study, in order to make doubly-curved sheet metal effectively, a sheet metal forming process has been
developed by adopting the flexibility of the incremental forming process and the principle of bending deformation
which causes slight deformation to thickness. The developed process is an unconstrained forming process with no
holder. For this study, the experimental equipment is set up with the punch-set which consists of two pairs of lower
support-punches and one upper center-punch. In the experiments using aluminum sheets, it is found that the
curvature of the formed sheet metal is determined by controlling the distance between supporting punches in pairs
and the forming depth of the center-punchy and the edge-forming method is proposed for forming the sheet metal
into the balanced shape. The equation using process variables such as the distance between supporting punches in
pairs and the forming depth of the center-punch is proposed for the prediction of the radii of curvatures of the
formed shape, and it is corrected by the experimental results and the FEM simulation results about whether
springback takes place. It is found that, according to the simulation, there is a certain set of the distance between a
pair of supporting punches and the forming depth of the center-punch, which causes a little springback. It is thus
shown that the radii of curvatures of the formed sheet metal can be predicted by the corrected equation unless

significant springback occurs.
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2a 2b Az
a1 30 30 1.0
AE2 30 30 1.2
A3 40 30 1.0
aE 4 40 30 1.2
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[(H2] 2lAXSEHE 0128 28 oA
I, (mm)
On the x-axis On the y-axis
=)=l 257.5 247.4
A3 2 162.0 181.0
A3 3 3393 2359
a4 284.3 140.0

[H3] SSEZ0l (e A8t 6aXo HD

2a 26 | (Fap | (Mo | g = (rw)exp

(mm) [ (mm) | (mm) | (mm) (tw)pre
case 1 | 30 1.0 [ 2469 | 1135 2.18
case2 | 30 12 [ 161.0 | 94.8 1.70
case3 | 40 1.0 | 339.3 | 201.0 1.69
case4 | 40 1.2 | 2843 | 167.7 1.70
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