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Fig. 3 Analysis process for plasma pressure
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A coupling model for computing plasma pressure
induced by laser shock peening”

WU Xian-gian, DUAN Zhu-ping, HUANG Chen-guang, SONG Hong-wei
(Key Laboratory for Hydrodynamics and Ocean Engineering » Institute of Mechanics ,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Pressure profile of plasma is one of the most important factors for the effects of laser shock
peening. In the present research, a one-dimensional coupling model for computing plasma pressure is
established based on energy conservation condition in the system, in which the interface vaporization
velocity and the nonlinear relationship between the shock pressure and the surface particle velocity are
considered. Then, the explicit difference program and the LS-DYNA package are used to calculate the
plasma pressure for different laser power density with given time-history profile. The simulation re-
sults show a good agreement with the experimental results, which indicates the consistency of the an-
alytical model. Therefore, an effective method is provided to predict the plasma pressure induced by
laser shock peening.

Key words: fluid mechanics; pressure profile of plasma; coupling analytical model; laser shock pee-

ning; particle velocity; interface vaporization velocity
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