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Abstract It’s exceedingly important for the wetting and spreading of liquids on solid surfaces in
many scientific and engineering fields.However, the mechanism of induced wetting by external energy
is not clear.In this paper,The wetting of atomic/molecular liquid under the ultrasonic vibration were
studied for the probing of the spreading driving force.Studies have shown that ultrasonic vibration
can significantly improve the wettability of liquid on solid surfaces.Ultrasonic waves increase the
wettability of liquids mainly by two factors. On the one hand, the ultrasonic waves create a momentum
transfer layer at the solid/liquid interface, for the wetting system, the layer can drive liquid wetting
spreading, but for non wetting system, when the contact Angle near the 90°, the momentum transfer
interface and not its driving force.On the other hand,The ultrasonic vibration induced the liquid-vapor
interface roughening (i.e., the capillary wave at liquid-vapor interface) also can be a factor of driving
force.Therefore, in the application of ultrasonic-assisted brazing, the improved wettability by the
ultrasonic vibration may be mainly caused by the mentioned physical factors rather than the chemical
reaction at the solid-liquid interface.
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Table 1 Initial and final CAs for tested systems

Non-wetting systems

EGaln/Graphite Water/PTFE
amplitude/ Initial Final Initial Final
pm CA/() _CAs/(®) CA/(®) CAs/()
13 130 56 112 74
15 130 46 112 69
17 130 33 112 64
Wetting systems
EGaln/Cu Water/Cu
amplitude/ Initial Final Initial Final
pm CA/(°) CAs/(°) CA/(®) CAs/(®)
13 85 55 70 33
15 85 48 70 30
17 85 40 70 27
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