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Effect of anisotropy on the deep-drawing of mild steel and

dual-phase steel tailor-welded blanks
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4. Conclusions

Numerical simulations were carried out to determine the
effect of anisotropy and the rolling direction orientation of the
blank sheets in tailor-welded blanks to form a basis for tailor-
welded blank development for a part. In-house finite element
code DD3IMP was used for the deep-drawing simulation of a
mild steel and dual-phase steel tailor-welded blank. The simula-
tions were performed without considering the presence of a weld
zone between DCO06 and DP600 sheet segments in the tailor-
welded blank. The results of anisotropic tailor-welded blanks
are compared with isotropic tailor-welded blank. The punch
force required for deep-drawing increases with anisotropy in the
blank sheets. The strength difference and the initial anisotropy
induce uneven metal flow during deep-drawing. The top corner
of the cup in mild steel sheet segment is subjected to largest
plastic strains and yet does not lead to material failure until a
draw depth of 35 mm for this geometry. Inadequate material
flow to the bottom cup corner on the dual-phase side causes
thinning. The weak material is subjected to large deformation
and hence, the weld-line moves towards the stronger material
side in the cup section and towards the weaker material side in
the flange area. Significant contribution by anisotropic property
is observed on mild steel segment in the tailor-welded blank.
Thinning along the weld-line is more in isotropic material com-
bination than anisotropic tailor-welded blank. Using appropriate
combination of rolling direction orientation, and hence control-
ling anisotropy, significant improvement in the formability of
tailor-welded blanks can be achieved.
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