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Influence of Anisotropy on Formability in Friction Stir
Welded Sheet
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Abstract
In order to investigate the influence of anisotropy on formability and also to obtain guidelines for the stamping process
design in friction stir welded TWB (tailor welded blank), the aluminum ally 6111-T4 sheet was welded with three
different types of combination: RD|RD, TDJ[RD and TD||TD (Here, RD and TD mean the rolling direction and transverse
direction, respectively) and then hemisphere dome stretching and cylindrical cup drawing tests were carried out. In
addition, the numerical analysis was performed to confirm the validity of experimental results. For the numerical analysis,
the non-quadratic orthotropic yield function, Y1d2004-18p was utilized to represent precise anisotropic properties.
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Fig. 1 Failure onset in hemispherical dome stretching
test for material directional combinations (a)
RDJ}{RD (b) TD||RD (¢) TD||TD.

30

mmm w FLD - Voce
ez w FLD - Hollomon
Exp.

25 1

20 A

15 -

10 1

Limit Height (mm)

RD|RD TD|RD TD|ITD
Material Direction Combination
Fig. 2 Limit heights with respect to material
directional combinations.
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Fig. 3 Failure onset in cylindrical cup drawing test for
material directional combinations (a) RD||RD (b)
TD||RD (¢) TDj|TD.
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Fig. 4 Limit cup drawing depth with respect to
material directional combinations.
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