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Abstract (300 word limit)
Pulsed laser drilling and trepanning assisted by ultrasonic vibrations and/or external magnetic assistance is a recently emerging/growing technology, and it has gained more and more attentions/interests from the researchers in the area. However, the plasma cloud induced during laser drilling/trepanning can move down laser defocus distance and reduce laser energy absorption for workpiece. For transducer-based ultrasonic assistance, normally, there are some issues encountered, such as serious energy loss during ultrasonic wave propagation in the air, piercing noise caused by direct ultrasonic impact onto some locations of the workpiece, and limited operation life span of the ultrasonic system. Besides, there are also two critical technical problems encountered during underwater laser drilling or machining, one is the underwater-induced interaction between water and laser beam owing to water-induced refraction and absorption, the other is the serious water surface instability when using assist gas flow, leading to random alteration of the angle of incidence for the laser beam. In this talk, as shown in Figure 1, a promising cutting-edge laser drilling/trepanning technology assisted by water-based ultrasonic vibrations coupled with an external magnetic field, which is not underwater laser drilling/trepanning (only the bottom half of the workpiece is immersed in the water), is proposed and reported with examples and demonstrations.  It is shown that the laser drilling/trepanning quality, efficiency and performance can be effectively improved with high precision, greatly relieving residual stress for laser drilled/trepanned workpieces. Except for laser drilling and trepanning, this water-based ultrasonic-assisted technology with magnetic assistance also has foreseeable promising and wide prospects for future research works and manufacturing applications in some other related fields due to its unique merits of science and technology, especially in the areas of laser machining, processing and manufacturing such as laser welding/brazing, laser additive manufacturing, laser cladding/coating, and laser cutting, etc. 
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Figure 1. Schematic of water-based ultrasonic-assisted laser drilling and trepanning system using magnetic assistance.
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Notes/Comments:
Prof./Dr. Houxiao Wang is a leading scientist in the field of advanced laser drilling/trepanning, machining, processing and manufacturing assisted by water-based ultrasonic vibrations and/or external magnetic field. He has firstly proposed and successfully developed a unique promising water-based ultrasonic-assisted laser drilling and trepanning technique with/without using magnetic assistance. Dr. Wang’s recent publications and cutting-edge research works with novel/promising science and technology in this area have gained more and more attentions/interests from the researchers/readers, impressing them with a great impact. 
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