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Abstract: 6061Al possesses excellent ductility and thermal conductivity, making it widely used
in electronic heat dissipation components. Ultrasonic soldering enables joining of 6061Al at low

temperatures; however, the corrosion resistance of the resulting joints remains poor. To improve
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the corrosion resistance of ultrasonically brazed 6061Al joints, a Sn/Cu/Sn layered filler metal was
developed in this study. The focus was on investigating how ultrasonic soldering time affects the
types and dispersed distribution characteristics of Al-Cu intermetallic compounds within the filler
metal. Joint performance was evaluated through salt spray tests and mechanical testing, and the
corrosion resistance mechanism was analyzed. Results show that with shorter ultrasonic exposure
times, the dispersion uniformity of Al-Cu compounds is poor, leading to weak corrosion
resistance—joints failed after just three days in the salt spray test. Extending the ultrasonic duration
optimizes compound distribution and significantly enhances joint corrosion resistance, maintaining
shear strength above 50 MPa even after four days in the salt spray test. Mechanistic analysis reveals
that the dispersed Al-Cu compounds can weaken macroscopic interface corrosion through selective
dissolution of Al, while simultaneously promoting the formation of a dense corrosion product film on

the filler surface. This film effectively blocks ion transport and slows down anodic and cathodic

reactions, thereby substantially reducing the corrosion rate of the joint.
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