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Abstract
processing (LSP) and study the effects of laser shock parameters on the residual stress field . The finite element
sorftware ANSYS/LS-DYNA was applied to simulate the three-dimensional (3D) residual stress field of 40Cr steel
surface layer induced by LSP. The 3D finite element model of laser shock processing 40Cr steel was built. The

Numerical simulation is an effective way to predict the residual stress field induced by laser shock

numerical simulation of residual stress field of 40Cr steel surface layer induced by LLSP was realized. The effects of
laser shock parameters, intensity, pulse width and beam spot, on the residual stress field of 40Cr steel surface layer
were studied by simulation. The result of numerical simulation indicates that the value of residual stress from
simulation has a good consistent with that from measurment. There is an optimum laser power density for inducing
a maximum surface residual compressive stress when the duration of laser pulse was fixed. The surface residual
compressive stress decreases as the duration of laser pulse prolongs while the laser power density is fixed and the
pulse duration is over 45 ns; The surface residual compressive stress also increases as the size of laser beam spot
increases when laser power density and duration of laser pulse are fixed.
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Table 1 Chemical compositions of 40Cr steel

(mass fraction, %)

C Si Mn Cr
0.37~0.44 0.17~0.37 0.50~0.80 0.80~1.10
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Table 2 Parameters of mechanical properties of 40Cr steel

Material characteristics Size
Density p /(kg * m™*) 7820
Poisson ratio v 0.277
Elastic modulus E /GPa 211
Hugoniot elastic limit (HEL) /GPa 2.37
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Fig. 1 Finite element model
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Fig. 2 Pressure-time curve of shock-wave
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