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Experimental Formability Investigation for FSW Sheets with
Respect to Base Material’s Directional Combination

Daeyong Kim, Wonoh Lee, Junehyung Kim, Chongmin Kim, Kwansoo Chung
(Received December 26, 2008)

Abstract
In order to investigate the formability of friction stir welded(FSW) tailor welded blanks(TWB) with respect to the base
material’s directional combination, aluminum alloy AA6111-T4 sheets were welded with three different conjoining types:
RD-RD, TD-RD and TD-TD. Here, RD and TD represent rolling and transverse directions, respectively. For experimental
formability study, three tests with gradual complexity were performed: the simple tension test with various weld line
directions for uni-axial elongation, the hemisphere dome stretching test for biaxial stretching and the cylindrical cup deep
drawing test. As a result, all three forming tests showed that RD-RD type samples exhibited the best formability, while

TD-TD type sheets showed the least formability performance.
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Fig. 1 Schematic view of the friction welding process
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Table 1 Chemical composition of AA6111-T4
Al Fe Cu Mg Si Mn Cr
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Fig. 2 (a) Micro-photo and (b) dimension of the friction
stir welded cross-section
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Fig. 3 Vickers hardness profile across the weld zone
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Fig. 4 The hardening curves of base material (BM)
and weld zones (WZ)

Table 2 The anisotropic properties of AA6111-T4

Angle (deg.) 0 (RD) 45 90 (TD)
Yield stress 162.4 161.3 157.5
R-value 0.803 0.549 0.530
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Fig. 5 Load vs. engineering strain profile in uni-axial

tension tests: (a) loading direction is parallel
and (b) vertical with welding line
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Fig. 6 Engineering strain at failure in uni-axial tension
test
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Fig. 7 Failure pattern in uni-axial tension tests (a)
RD-RD (b) TD-RD (c¢) TD-TD
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Fig. 9 Punch load vs. stroke profile in HDS test
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Fig.12 Schematic view of tools for the CCD test
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25

20 1

15 -

10

Limit drawing depth (mm)

RD-RD TD-RD TD-TD

Directional combination of material

Fig.14 Limit drawing depth in CCD test

78 /B 44188 x| /H 187 H1E, 20094

- Chongmin Kim - 3 &<

9
-/

-— 95
14
‘__
-— 95
14
A

Fig.15 Failure pattern for (a) RD-RD (b) TD-RD (c)
TD-TD in CCD test
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