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Study on calculation of minimum laser energy of
sheet metal deformation by laser shock forming
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Abstract: The mechanism of laser shock deformation and the reasons of producing the shock wave
were introduced, and the estimated formula of shockwave pressure was put forward, which shows
clearly the relation between the peak value of shockwave and the overlay. energy absorbed layer,
sheet metal properties and laser parameters. Based on both the formula and the tensile yield strength
of sheet metal, minimum laser energy needed by deformation was estimated, the results show that the
lowest pulse energy needed by the target deformation of stainless steel is about 11 J under the condi-
tions of sheet thickness of 0.5 mm, the bore diameter of cavity die of 20 mm, the beam diameter of 6
mm and the pulse width of 25 ns. The experimental results also show that minimum energy calcula-
tion accords with critical value of deformation, and the deformation increases with the increase of laser

energy in a nonlinear way. By studying on the calculation of minimum laser energy and the deforma-
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tion experiment, the paper provides exactly a theoretical foundation for controlling and predicting de-

formation of sheet metal.
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Fig. 1 Schematic diagram of laser shock forming
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Fig. 3 Interaction relationship of laser-energy trans-
fer medium-target system
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Fig. 4  Schematic set-up of laser shock forming of

sheet metal
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