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A Study on the Effect of Metal Plate Position Design on Mechanical Strength during
Lap Joint Dissimilar Friction Stir Welding Process of Aluminum Alloys
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Recently, the use of means of transportation of the lightweight aluminum to temper the trend is
increasing. More efficient use of lightweight aluminum material to Friction stir welding has been
widely attempted. Types of welding tools at the right screw to rotate anti-clockwise direction,
when the tensile stress exerted on the location of the top plate to the left in the direction of the
welding process to the instalfation was able to obtain high tensile strength. A5052 to the top of the
left in the direction of the welding process to install and, when you installed the right under the
A60671 was not easily come up to the top of the A5052. Conversely, at the bottom left to install on
top of the A6061 and A5052 have been installed at the bottom of the upper area of the A6061 and
AS8052 intrude easily form the shape of the hill you can see that it was formed.
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Table 1 Chemical composition of materials (Wt. %)

Materials Si Mn Mg Cu Cr Fe Al

A6061-T6 0.60 0.15 1.0 022 020 0.35 Bal

A5052-H32 0.25 0.10 24 0.10 0.28 040 Bal

Table 2 Mechanical properties of material
Tensile Yield

Mechanical Elongation Hardness
. strength  strengt
properties (%) (Hv)
(MPa) (MPa)
A6061-T6 359 330 16 125
A5052-H32 240 210 23 77
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Fig. 1 Typical weld tool and process parameters used in
the FSW process
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Table 3 FSW lap joint condition of A6061 and A5052
Pressing Tilting Welding

Spindl
Aluminum depth  Angle speed (p H:n)e
(mm) )  (mm/min) P
1340
A6061/A5052 1600
. . 5
A6061/A5052 0.6 23 00 1800
2380
€15y cas 1
MSG w0, %
4.5 18, 47 6
1345
Fig. 2 The dimensions of tools
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Fig. 3 The Dimensions of specimen and tensile specimen
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Fig. 4 Tensile strength of FSW lap joint : A6061 & AS052
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Fig. 6 Macro structural variation with various welding
conditions : (2)1340rpm (b)1600rpm
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Fig. 5 Welding speed according to changes in tensile
strength compared : A6061 & A5052

(a) 1800rpm, S00mm/min

AS652/A6061 A6061/45052

(b) 2380rpm, S00mm/min

Fig. 7 Macro structural variation with various welding
conditions : {a)1800rpm (b)2380rpm



o

= Zels|Al M 27 d 35 pp. 66-72

March 2010 / 70

Ao dggol ApeAA HY &3 JAWFY
+5o wEo] AE 7HHE P AALE wel
stte] Iy ol &3 J@Ye A5YF 9
ANA A94E 7t | 2o ATl oA
A He A4S vehdA 8o oud ddez
*e v LAY ¥ 2 88 HAY)
st kg Aol WA o Fol HAE
g W &AW LFY $F0 FHLE 4%
AAwe] LA Hi, ole 4Ud AW
Hlaf g%l Aol e ) o] Hopd
F AS5S 2I_AE T84 VLY U

AS052/A6061

A6061/A5052

{a)1340rpm, 500mm/min

AZDE2/A60631 AG061/AS052

(b)2380rpm, 560mm/min

Fig. 8 Macro structural variation with various welding
conditions : (a)1800rpm (b)2380rpm
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Fig. 10 Hardness comparison of FSW lab joint
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