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Fig. 13 Microstructures of welds under different welding pressures: (a) 0.2 MPa; (b) 0.3 MPa; (c) 0.4 MPa; (d) 0.5 MPa
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Ultrasonic welding process simulation of Cu-Al dissimilar

Ultrasonic welding technology of aluminum-magnesium alloy plates

CAO Miao-yanl’ 2 TIAN Shao-jiel’ 2 HU Han"?, FANG Kai-xuan"?

(1.College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China;
2. Hebei Light Structural Equipment Design and Manufacturing Technology Innovation Center,

Yanshan University, Qinhuangdao 066004, China)

Abstract: The ultrasonic with the vibration frequency of 20 kHz welding test of 6061 and AZ31B was conducted through
single variable method. The samples with an independent variable welding parameters (welding pressure, amplitude, time,
welding thickness) were tested for mechanical properties and interface micro-morphology. The results show that, when
the welding pressure is less than 0.3 MPa, the heat of friction cannot be generated quickly between metal contact surfaces.
Therefore, it is difficult to form the effective solder joints. In the welding test using welding amplitude and welding time
as independent variables, the welding amplitude of 8 pm and welding time of 0.75 s will result in the best mechanical
performance. However, with the further increase of the above parameters, the excessive welding energy will lead to
mechanical degradation. The effect of welding thickness on mechanical properties of welding parts is consistent with
welding pressure, amplitude and time, the welding effect is best when the welding part thickness is 0.3 mm, in
appropriated parameter is not conducive to effective welding formation. In Vickers hardness test, the distribution of
welding hardness appeared from the center to outward. With the increase of welding pressure, the interface
micro-morphology of welded parts presents different stage characteristics. The welding effect is the best when the
interface micro-morphology of the welded part presents the wave shape.

Key words: light alloy; ultrasonic metal welding; mechanical properties; micro-morphology
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