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Evaluation of Friction Spot Joining Weldability of Al Alloys for Automotive
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Abstract

In an attempt to optimize friction spot joining process of Al alloys for automobiles, effects of joining
parameters such as tool rotating speed, plunging depth, and joining time on the joints properties were
investigated. A wide range of joining conditions could be applied to join Al alloys for automobile without
defects in the weld zone except for certain welding conditions with a lower heat input. For sound joints
without defects, tensile shear strength of joints was higher than acceptable criteria of tensile shear strength
of resistance spot welded joints for aluminum.
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Table. 1 Chemical compositions and mechanical
properties of Al6061-T6 and A15052

Chemical composition (wt)(%)

Mg | Si Cr |Mn|Culj]Z2n | Fe | Al

Al 6061| 1.0 | 0.7 | 0.2 {0.15] 0.2 {0.25] 0.7 | bal.

Al 5052| 2.6 {0.2510.25( 0.1 | 0.1 | 0.1 [ 0.4 | bal.

Mechanical properties

Tensile — Yield
Strength(MPa) Elongation(%) Strength(MPa)
Al 6061 289 10 241
Al 5052 234 4 179
20 Wy
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Fig. 1 Schematic diagram of friction spot joining
process
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Fig. 2 Macro and microstructures of friction spot
joined Al 5052 joint (1500rpm, 2440N, 6.5
sec, 1.4mm, 6.5sec)
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Fig. 3 Macro and microstructures of friction spot
joined Al 6061 joint (2500rpm, 1.4mm, 6.5
sec, 2565N)
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Fig. 5 Tensile shear strength of Al 5052 and 6061
alloys as a function of rotating speed
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Fig. 6 Mechanical properties of various wrought
Al alloys at elevated temperatures
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Fig. 7 Tensile shear strength in Al 6061 as a
function of plunging depth (Rotating speed :
2500rpm, Joining time : 6.5sec)
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Fig. 8 Tensile shear strength in Al 6061 as a
function of joining time (Rotating speed :
2500rpm, plunging depth : 1.4mm)
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Fig. 9 Comparison of tensile shear strength of
RSW joint and FSJ joint
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Fig. 11 SEM micrograph of friction spot joined
Al 5052 and Al 6061 joints
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