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Investigation of water flow characteristics based on
water assisted laser processing

LIU Xin, LONG Yuhong, BAO Jiading, LIU Qingvian. MAO Jiandong
(School of Mechanical & Electrical Engineering, Guilin University of Ele~ v..ic Technology, Guilin 541004, China)

Abstract: In order to study the water flow characteristics of target loyer auring the water assisted laser processing, fluid
dynamics analysis software FLUENT was used to do the model and simr.atica of three different flow devices for water assisted
laser processing. The velocity field of fluid above target materic! was anilyzed and the results were analyzed in contrast. The
results show that, flow field has difference with the differerce ' dev ce structure based on the analysis of speed-position curves
perpendicular to target material. The fluid speed is smocth wit'vo he position of less than 1em above target. The position is good
for laser transmission, slag discharge and processing ma.erial placement. The study provides a theory basis for building water flow
control device of water assisted laser processing.
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Fig. 1 Geometric model and meshing of the first device

a—geometric model b—meshing

Fig.2 Geometric model and meshing of the second device

a—geometric model ~b—meshing
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Fig.3 Geometric model and meshing ~” th.e third device

a—geometric model b-—md<kiry
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Fig.4 Speed cloud picture of cross sect’v1 (inlet velocity of 20m/s)
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Fig.5 Water flow velocity and water level (inlet velocity of 20m/s)

a—the second device b—the third device
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Fig.6 a—speed cloud picture b—water flow velocity and water level (in-
let velocity of 20m/s)
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Fig.7 R lationship between flow velocity and water level
a—the maximr= speed of 7m/s, inlet velocity of 20m/s b—the maximum
speed of 18m/ . =l . velocity of 25m/s
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Fig. 8 Relationship between flow velocity and location

a—inlet velocity 20m/s  b—inlet velocity 25m/s
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