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Development of a Numerical Model for Laser-Induced Liquid Jet under the Influence of Wall Elasticity
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Laser-Induced Liquid Jet (LILJ) is expected to be widely used as a surgical knife because a liquid jet
reserves blood vessel and emits less heat. LILJ is ejected at high speed by shock wave and expansion
wave caused by the pulsed laser. Strong shock and expansion wave bring elastic deformation of the thin
tube wall. In this study, we try to develop a numerical model considering the effect of wall elasticity. In
this paper, we first propose a simple elastic model. The effect of the wall elasticity is investigated and

compared in the simulation of an oscillating high pressure channel.
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Fig. 1 Laser-Induced Liquid Jet
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Fig. 2 Elastic wall model
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Fig. 3 Calculation of pressure and velocity at interfaces of
control volumes
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Fig. 4 Mapping from Lagrangian coordinate to Eulerian
coordinate
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Fig. 5 Volume change due to elastic wall displacement
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Fig. 7 Time convergence of wall displacement
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Fig. 8 Grid convergence of wall displacement
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