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Application of the Backward Tracing Scheme of Finite

Element Method to Tailored Blank Design and
Welding Line Movement in Sheet Metal Forming

T. W. Ku, H. H. Choi and B. S. Kang

Abstract

Tailor-welded blanks are used for forming of automobile structural skin components. The main
objective of this study is to achieve weight and cost reduction in manufacturing of components. For
successful application of taillor-welded blanks, design of initial welded blanks and prediction of the
welding line movement are critical. The utilization of the backward tracing scheme of the finite element
method shows to be desirable in design of initial welded blanks for net-shape production and in
prediction of the welding line movement. First the design of the initial blank in forming of welded thick
sheet with isotropy is tried, and it appears successful in obtaining a net-shape stamping product. Based
on the first trial approach, the backward tracing scheme is applied to anisotropic tailored blanks. The

welding line movement is also discussed.

Key Words : Tailor-Welded Blank, Backward Tracing Scheme, Sheet Metal Forming, Finite Element
Method, Welding Line Movement
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the backward tracing scheme
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Fig. 6 The first stamping 3D simulation for the isotropic
material
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Fig. 8 The first stamping 3D simulation of modified
blank for the isotropic material
(a) initial workpiece (b) stroke=50%
(c) stroke=100%
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Fig. 9 The backward tracing simulation of modified
blank for the isotropic material
() initial workpiece  (b) stroke = -50%
(¢) stroke = -100%
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Fig. 10 The fine blank shape for secondforward loading
simulation
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Fig. 11 The second stamping 3D simulation of modified
blank for the isotropic material
(a) initial workpiece  (b) stroke = $0%
(c) stroke = 100%
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Fig. 12 The first stamping 3D simulation of modified
blank for anisotropic material
(a) initial workpiece (b) stroke = 50%
(c) stroke = 100%

(b)

Fig. 13 The backward tracing simulation of modified
blank for the anisotropic material
(a) initial workpiece (b) stroke = -100%
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Fig. 14 The fine blank shape for second forward
loading simulation
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Fig. 15 The second stamping 3D simulation of modified
blank for the anisotropic material
(a) initial workpiece (b) stroke = 50%
(c) stroke = 100%
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Fig. 16 Effective strain distribution of the final
stamping (a) isotropic material
(b) anisotropic material
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processes
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