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Abstract

To ensure safety and reduce the weight of vehicles, studies are being actively conducted on different aluminum al-
loys that have strength higher than conventional aluminum alloys. The development of high-performance aluminum
alloys through magnesium content control is underway. Research on manufacturing techniques, such as, welding for
application to the car body parts of these materials is required. In this study, the resistance spot weldability of an alu-
minum alloy with 6 wt.% magnesium (Al-6Mg) was evaluated and compared with the commercial aluminum alloy
5052, 6061 (A15052, Al6061). The suitable welding range of the Al-6Mg was found to have a welding current of 24
kA to 28 kA, and a similar level of Al6061. The welding heat input was almost the same for the three materials,
which resulted in no difference in the diameter of the nuggets. There was no significant difference of the porosity ra-
tio between Al-6Mg and Al5052; however, the porosity ratio of Al6061 was higher. The alloy with the highest tensile
shear strength, hardness and energy absorption of a welded joint was Al-6Mg. The low porosity ratio and high hard-

ness of the Al-6Mg alloy caused the relatively high tensile shear strength and energy absorption of the welded joint.

Key Words: Resistance spot welding, Aluminum alloy, Magnesium, Weld lobe, Nugget size, Porosity ratio,
Hardness, Tensile shear strength, Energy absorption
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Table 1 Chemical composition of materials

Chemical compositions (wt.%)
Material
Si Fe Cu Mn Mg Cr Zn Ti Al
Al-6Mg 0.084 0.17 0.002 0.009 6.76 <0.001 0.013 0.004 Bal.
Al15052 0.139 0.253 0.028 0.003 2.357 0.171 0.012 - Bal.
Al6061 0.614 0.475 0.244 0.107 0.099 0.099 0.151 0.028 Bal.
Table 2 Mechanical properties of materials
Mechanical properties
Material
Yeild strength (MPa) Tensile strength (MPa) Elongation (%)
Al-6Mg 389 452 9
Al5052 180 222 11
Al6061 275 330 10
oiskeA - A3kl A] A139¢ A5, 20219 10€ 481
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Fig. 1 Schematic of test piece
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Fig. 2 (a) Morphology, and (b) design of electrode
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Table 3 Welding conditions

Item Condition

Electrode force (kN) 4.9

Welding current (kA) 16, 20, 24, 28, 32, 36

Welding time (ms) 50, 83, 117
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Fig. 3 Weld lobe of (a) Al-6Mg, (b) Al5052, and (c)
Al6061 with increasing welding time and current
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