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Experimental Study of Neutral Salt Solution Assisted Laser Machining

Zhang Hua'
(1]iangsu Key Laboratory of Precision and Micro-Manu facturing Technology s * Department of Applied Physics, )

Xu Jiawen' Wang Jiming®

College of Science, Nanjing University of Aeronautics and Astronautics, Nanjing, Jiangsu 210016, China

Abstract In order to solve the Achilles” heel of recast layer and heat affected zone produced during laser machining,
a new processing of neutral salt solution assisted laser machining (SALM) is put forward, which can remove recast
layer and heat affected zone (HAZ) on-line by using the effect of salt solution on the thermal chemical reaction and
continuing cooling effect of materials. Based on the properties of laser attenuation in neutral salt solution, the
experimental system was designed, and a drilling experiment on a 0. 5mm thickness stainless steel sheet was done. It
is confirmed that the principle of SALM is right and the processing is feasible by comparing the results of the SALM
with laser beam machining (LBM) in air. The drilling experiment results show that the quality of removing recast
layer and HAZ are better with the increase of solution concentration and flow velocity, and the thickness of recast
layer is reduced by 80% , the dimension of HAZ is reduced by more than 90% during SALM in NaCl solution with
concentration of 20% and flow velocity of 5 m/s.
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A /nm NaCl solution C/% Yy /(m '/ C)
2 —0.005%+0. 0006
AR
20 —0.0122+0.003
532
2 —0.007=+0.001
IR
20 —0.034£0.005
2 —0.017=£0.001
AR
20 —0.022£0.003
1064
2 —0.020£0. 005
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20 —0.027=£0.005
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