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Abstract

There are so many difficulties of melt bonding mainly applied for hull construction of a aluminum alloy
small boat. For resolving this problem, Friction stir welding(FSW) in non-melting solid state welding Process
generally is applied in the transport industry. This paper is studied the joining strength characteristics and
macrostructure according to dissimilar aluminium 5000/6000 alloy joining for a small boat applied for this
FSW technology. It is reported that difference of joining strength in accordance with the direction of
rotation in case of friction stir welding between dissimilar metals(Al/Cu, Al/Fe) is also highly large. In this
study, Test is carried out by making the specimen according to the direction of rotation of dissimilar

aluminium alloy joining.

Key Words : Friction Stir Welding, Dissimilar aluminium alloy, Joining-characteristics, Macrostructure,
Small Boat, Aluminum 5000 alloy, Aluminum 6000 alloy,
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Fig. 1 Friction stir welding system

Fig. 2 Shape of friction stir welding tool

300mm

A15083 Al16082

100mm

Fig. 4 Scene of friction stir welding for aluminium

alloy
Table 1 Chemical composition of aluminium alloy for
boat
Weldiélg
lement | o 1 e | cu | Mn | Mg | Cr | 70 | T | Al Rotatinec? 3mm/sec 5mm/sec Tmm/sec
Al alloy
Speed
5083-H321 | 0.25]0.11 ]0.075| 0.65 | 4.07 |0.047]0.014{0.011| Bal. —
1600rpm "
6061-T6 | 0.5 ] 0.6 | 0.3 |0.15| 1.0 | 0.2 |0.15]0.15| Bal. e i
== —
Table 2 Mechanical properties of aluminium alloy 1900rpm
for boat
L Yield strength Tensile strength 2200rpm E
Division (MPa) (MPa)
5083-H321 260 340
Fig. 5 Clockwise direction(A) of friction stir welding
6061-T6 245 295 specimen by conditions
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Fig. 6 Counterclockwise direction(A) of friction
stir welding specimen by conditions
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Fig. 8 Shape of tensile test specimen

(a) A TYPE

Fig. 9 Tensile test specimen of dissimilar aluminium
alloy FSW

Fig. 10 Tensile test specimen of dissimilar aluminium
alloy MIG
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Table 3 Tensile test results of A type (6061/5083)

Welding

Speed 3mm/sec 5mm/sec Tmm/sec
Rotatin (MPa) (MPa) (MPa)
Speed

1600 rpm 153.3 227.2 216.2
1900 rpm 217.0 218.9 228.6
2200 rpm 217.0 215.1 206.7

Table 4 Tensile test results of B type (5083/6061)
Welding

Speed 3mm/sec 5mm/sec Tmm/sec
Rotatin (MPa) (MPa) (MPa)
Speed

1600 rpm 220.8 223.2 232.9
1900 rpm 213.2 223.3 230.5
2200 rpm 217.2 221.4 218.2
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Fig. 11 Macrostructure of A Type joint (7mm/sec,
1900rpm)

Fig. 12 Macrostructure of B Type joint (7mm/sec,
1900rpm)
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5083-H321

Fig. 13 Mg distribution by EPMA analysis of A
Type joint Al, A2 (7mm/sec, 1900rpm)
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Fig. 14 Mg distribution by EPMA analysis of B
Type joint B1, B2 (7Tmm/sec, 1900rpm)
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Fig. 15 Fracture appearance of B TYPE tensile
specimen (1,900rpm, 7mm/sec)

Fig. 16 SEM macrostructure of B TYPE tensile Fracture
specimen (1,900rpm, 7mm/sec)
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