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Effects of Drawbead Dimensions to the Weld-Line Movements for
the Deep Drawing of Tailor-Welded Blanks

Young Moo Heo', Sung Ho Chang, Heon’ Young Kim™ and Dae Gyo Seo
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Abstract

The purpose of this study is to investigate quantitatively the effects of drawbead dimensions to the
weld line movements for the deep drawing of the tailor welded blanks. Square blanks have been used
and five different circular drawbeads were installed in experimental apparatus. The differences in the
weld-line movements and the tendencies of the strain distributions in thickness were investigated by
experimental and analytical methods. The results of the weldline movement show that the smaller the
radius of drawbead installed, the larger the values of movements. Also it is shown for thickness strain
in central and diagonal direction that the larger the dimension of drawbead, the larger the values of
maximum thickness strain. The drawbead adds the additional restraining forces to the blank, hence the
movement of weld line could be controlled by the adequate drawbead installation.
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Fig. 1 Initial blank geometry

Table 1 Material properties.
Material : SPCC 1

Yields strength 13.98 kgf/mm’
Plastic coefficent 50.81 kgf/mm’
Tensile strength - 28.40 kgf/mm*
Strain hardening exponent 0.21
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Table 2 Laser welding conditions.

Table 3 Simulation conditions.

Laser Welded Conditions Simulation  Condition
Beam Power 3.5 kw Mesh Type Shell Mesh
Welding Speed 4.0 m/min Element Type 4-node / 3-node
Beam Mode Multi Mode Pre_Processing Hypermesh/Generis
Argon Gas Flow Rate 20 liter/min Solver PAM-STAMP
Number Of Mirrors 4 sheets Analysis CPU Time 5000sec./HP C200
Beam Distance 6 m Post_Processing PAM-VIEW

Fig. 2 Blank holder and circular drawbeads
Weldline Movements Diagonal
Central
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Fig. 3 Measuring directions of weldline
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Table 4 Modeling conditions.

Node No
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Cemparision of punch forces
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Thickness strain in central direction, Expenmem
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Flg 10 Experlmental thickness strain dlstrlbuuon
(0.8t*1.6t, central direction).

Thickness strain in diagonal direction , Experiment
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Fig. 11 Experimental thickness strain distri-
bution(0.8t*1.6t, diagonal direction).
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Thickness strain in diagonal direction , Experiment
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Fig. 12 Analytical thickness strain distribution
(diagonal direction).

Comparision of thickness strain in diagonal
direction
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Fig. 13 Comparision thickness strain in diagonal
direction between experimental results and analytical
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