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Multi-material structure is one of the key enablers for modern
lightweight vehicles. Accordingly, development of reliable,
economical and efficient dissimilar material joining technologies is of
great practical value. Resistance spot welding (RSW) is an extensively
used joining processes in automotive industry based on its high
degree of automation and production rate. However, successful
dissimilar material joints can hardly be achieved with RSW due to
their distinctly different physical properties, process and
metallurgical incompatibilities. This talk focuses on an innovative
ultrasonic resistance spot welding (URW) process, which integrates
high-power ultrasonic vibrations into conventional RSW and shows
several superiorities. Comprehensive experimental studies on URW
of advanced high strength steel (AHSS), aluminum alloy and
dissimilar AHSS to aluminum alloy are performed. Mechanical
properties and microstructure of the URW welds are compared with
those of RSW welds at different electrical current conditions.
Fundamental principles of ultrasonic benefits in enhancing RSW will
be illustrated based on the several nonlinear physical phenomena
induced by ultrasonic energy, including acoustic streaming,
cavitation and acoustic softening effects.
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