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Simulation and experimental research of auxiliary
gas blowing in ultrafast laser hole drilling

LI Peng, HE Bin, TIAN Dongpo, KANG Wei, JIAO Yue
(Xi’ an Institute of Optics and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710119, China)

Abstract: Coaxial auxiliary gas blowing structure has important effect on the efficiency of deep hole machining by
femtosecond laser, but there is poor effect of slag removal in the process. In order to improve the capacity of slag removal,
ANSYS CFD software was used to simulate the distribution of flow field with coaxial gas blowing, paraxial gas blowing and double-
channel gas blowing. Experimental platform of double-channel auxiliary gas blowing was designed. After theoretical analysis and
experimental verification, the distribution of dynamic flow field and velocity vector of micropore inner and around the micropores
were obtained. The hole morphologies were obtained after micropore treatment assisted by coaxial, paraxial and double-channel
gas blowing structures. The results show that double-channel auxiliary gas blowing can not only improve processing efficiency but

also help to clean the workpiece surface. It is of great significance to the realization of high efficiency deep hole processing by
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femtosecond laser.
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Fig. 1 Schematic of double-channel auxiliary gas blowing

Fig.2 Diagram of simulation model
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Fig.3 Mesh result
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Fig.4 Contour map of flow field dynamic pressure of coaxial and paraxial
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Fig.5 Vector graph of pressure velocity in micro-hole of coaxial and paraxi-
al gas blowing
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Fig. 6 Vector diagram of dynamic pressure and velocity of flow field when
py =0.4MPa and p, =1MPa
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Fig.7 Diagram of experimental setup
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Table 1  Processing time under different blowing modes

p,/MPa p»/MPa /s
0.4 0 105

0 0.4 78
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Fig.8 Hole morphology at different air blowing modes

a—coaxial blowing b—paraxial blowing c—double air blowing
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