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Effect of Mechanical Vibration on Microstructure and Properties
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Abstract: The effect of mechanical vibration on the microslruéture and mechanical properties of AZ31 alloy welded joint
was investigéted by means of mechanical vibration during the welding pfocess of AZ31 alloy, and the microstructure and
mechanical properties of the welded joint in non-consumable tungsten inert gas (TIG), vertical vibration and horizontal
‘vibration were investigated. The results show that, both vertical vibration and horizontal vibration, the grains of weld zone
and heat affected zone of welding joints at different groove angle obviously refine, the mechanical properties increase;

under the mode of vertical vibration, the grain size coarsens gradually with groove angle increasing, while under the mode

of horizontal vibration, the groove angle has little effect on grain size in weld zone and heat affected zone.
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Tab.1 Welding parameters of AZ31 alloy
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Fig.1 Microstructure of AZ31 alloy in weld zone and heat affected zone under conventional TIG welding
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Fig.2 Microstructure of weld zone under vertical vibration
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Fig.3 HAZ microstructure under vertical vibration with different groove angle
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Fig.4 Microstructure of weld jionts in weld zone under horizontal vibration with different groove angle
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Tab.2 Mechanical properties of AZ31 alloy welded joint in vertical vibration mode
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Tab.3 Mechanical Properties of AZ31 alloy welded joint in horizontal vibration mode
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Fig.5 HAZ microstructure under horizontal vibration with different groove angle
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Fig.6 Statistics grain size in the weld zone under different
welding conditions
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