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NUMERICAL SIMULATION OF RESIDUAL STRESS OF 42CrMo STEEL
INDUCED BY LASER SHOCK PEENING

CHEN Bin
(Anhui University of Technology, Ma’anshan,Anhui 243032, China)

Abstract: 42CrMo steel is widely used in equipment manufacturing industry because of its high strength and
toughness. In this paper, 42CrMo steel is researched. Based on the theoretical analysis, the effects of different
spot diameters (Imm, 2mm, 3mm, 4mm) on the residual stress distribution after laser shock peening at the same
laser energy (4J) and pulse width (8ns) are investigated by ABAQUS numerical simulation method. The results
show that: the smaller the spot diameter is, the greater the peak pressure of laser induced shock wave is, the
deeper the plastic strengthening layer is, and the larger the maximum Von Mises stress on the surface is. Residual
stress distribution can be affected by the excessive spot diameter or the large peak pressure of laser induced shock
wave. Under the numerical simulation condition of this paper, the laser shock effect of 2 mm diameter spot is the
best, which is consistent with the theoretical analysis results.
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Fig.5 Residual stress distribution along surface direction
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