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An experimental study on the unequal thickness joint using FSW with
4mm"' and 6mm° Al 6061 T6 plates
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ABSTRACT In order to demonstrate the friction stir weldability of the Al 6061 T-6 unequal
thickness joint and determine optimum welding parameters, the relations between welding
parameters and properties of the joints have been studied in this paper. The experimental results
showed that the tensile properties of the joints are affected by the welding heat inputs and tool
shape. In this study, the maximum ultimate strength of the as-welded joint is equivalent to 78%
and 18hour aged joint is equivalent to 93% that of the base metal. Though the voids-free joints
are fractured at the thermally affected zone on the advancing side, the fracture occurs at the
weld center when the void defects exist in the joints.

1. M =

v} & w873 (Friction Stir welding)2] &=
|30l FA ¥ 4FvF ¥F L ¢FuFEH
olFA g Ao Ue &4 A AL, 2
Aol = HAAAZA 2 Lol o= ot
FUdAME A=, Au, A5 2 7| g 9%
g Fofol wlEuRt8He FHLo] mBHI 9]
o utF wdk 8§37 A5 IAHd}e pF ES
o|-83le] ABEE LAANA HIAATI= &FHY 7]
gz T4 &3 olF e £HNTAHES
AA3e T8 dAgo|a, Hx o] AEE £
43 E9HY #A AFEL 1Yty £FHFE
A 7| &t of Jirt
3] olF/ &35 ¢ "3 83 B¢ &£3F
BFgel wel Fael B Ago] Aot
E dAFdAE Al 6061 T6 BAES o]&3ty
4mme}t 6mmZ FA7F 2 L£FHFAA EA
383 AbH 7HERle] vhEagie] shed &3
UHS AFstaz o

2. AUy
21 AL EM =

2 Ago= Al 6061 T6 4mm, 6mm A S
A3 ga, O 38HE AL Table 10 YERY

R 3§ AEe =7+ o] 200mm, HH]
80mm= 7}&3te] APl AHE3S

Table 1 Chemical composition of Al 6061 alloy

composition | Si Fe | Cu |Mn | Mg | Cr | Al
wt. % 0.62 | 0.45]0.24 | 0.10 | 0.84 | 0.17 | Bal.
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Fig 1. Schematic illustration of unequal
thickness joining process with FSW
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Fig 2. Shape of Friction stir welding tool
(a) non thread pin (b) right hand thread pin
(c) left hand thread pin

Table 2. Friction stir welding condition applied
in this study

Parameter Condition
Tool material SKD 11
Tool diameter 16mm R
Pin length, diameter 4.1mm, 5.0mm m
Tilting angle 3°
Side angle 10°
Tool rotation speed(rpm) 1275
Welding Speed(mm/min) 150, 300, 450
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Fig 5. Effect of post weld aging on horizontal
hardness distribution in the weld.
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Table 3. Tension test results

Condition As-welded PWHT(18h aging)
(mm/min){  UTS elongation| UTS |elongation
150 215 MPa 5% 250 MPa 3.1%
300 245 MPa 5.7% 295 MPa 3.9%
450 250 MPa 5.6% 300 MPa 3.8%

different welding speed.
(a) 150, (b)300 (c) 450 mm/min
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