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The Study on Thermal distribution & Mechanical Behavior of Friction Stir Welded
_ Lightweight Alloy according to the Tool pin shape
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( w1 Friction Coefficient, P: Pressure
distribution (MPa), N: The rotation speed
(rpm), R: The surface radius (mm))
w7t T (Isotropic)d wl |9 n AR
A EA 9 A A4 (Governing equation)<
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Table 1 Chemical composition and Mechanical
properties of specimen

Materials Chemical composition (wt%)
' Al |Fe| 'Si Cr Mg Cu
98 |0.7] 0.8 [0.04-035(08-12| 0.15-04
Al Mechanical property
6061~T6 | vield |Elong |Tensile| Heat
Alloy . . |Density] E
stress | ation | stress |conduction
i (g/cc) |(kg/cu)
(MPa)| (%) | (MPa)| coeff. .
55 25 240 0.40 2.1 7070

Table 2 Welding Conditions
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‘thermal elasto-plastic analysis '
Table 3 Dimensions of tool pin '

Parameter Conditions
Rotation Speed 1000~1500 (rpm) Pin Shoulder dia. | Pin dia. | Pitch length
: - shape ] .
Welding speed 200 (mm/min) : .~ (mm) (mm) - {(mm)
Shoulder (D) 18mm Cylindrical pin 18 6 -0
Pin (D) 6mm Threaded pin | =~ 18, 6 1
B c‘x}_?.g] %%5:*3 ggja‘goﬂfq A ‘;l ;Y Frustum pin 18 6 0
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Fig. 4 Two-dimensional model for finite element

analysis
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Fig. 5 Calculated temperatures distribution according
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Fig. 6 Comparison the residual stress distributions

from simulationand experimental results in Al 6061

T6 alloy FSW joint
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