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Aluminum Joining Technology for Automotive Applications
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Abstract: With the growing requirement for suppressing the carbon dioxide emission throughout
the world, regulations for fuel efficiency improvement are strengthening in the automotive indus-
try. Car weight reduction through aluminum use makes a significant contribution to fuel efficiency
improvement. Aluminum use in castings for engines and wheels is commonly found by now,
recently spreading to the hood materials such as doors and trunk lids. In parallel with this, it has
been found that the manufacturing technologies such as forming and joining pose a technologi-
cal problem that is specific to aluminum. This paper presents an explanatory overview of alumi-
num joining technologies for automobiles including those in current use together with the recently
developed ones such as friction stir welding (FSW) and hybrid laser welding, followed by their
possible aluminum applications.
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Table 1 Comparison of physical properties of aluminum and steel, and their efect for weldability.
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Table 2 Typical aluminum joining methods categorized by
their energy source.
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Fig.1 Comparison of melting depth and energy density for various welding heat sources (in case of steel) .
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Fig.2 Principle of MIG welding and TIG welding.
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Fig.9 An example of aluminum tailored blank joining.
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