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Loading Mechanism of Metal Foil Forming under Laser Driven Flyer
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Abstract The method of metal foil forming under laser-driven flyer loading was introduced and the speed of flyer
was calculated through Gurney model. The 10 pm thickness aluminum flyer reached a speed of 250 m/s when laser
power density was 0.64 GW/cm®. The impact pressure went up to 1.9 GPa which was about 3 times of laser induced
at constraint model. It was shown that laser driven flyer loading had higher forming ability than laser shock. The
micro-forming process of metal foil under laser-driven flyer loading was simulated by LS-DYNA. The flyer stress and
speed was studied, the simulation results agreed well with theoretical calculations. And the mechanism of laser driven

flyer loading was verified.
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Fig. 1 Schematic diagram of metal foil micro-forming
under laser-driven flyer loading
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Fig. 2 Metal foil forming sample after

laser-driven flyer loading
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Table 1 Calculation parameters of aluminum
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Fig. 4 Schematic diagram of flyer impacting workpiece
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Table 2 State equation parameters of aluminum
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Fig. 6 Laser induced pressure at constraint model
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Fig. 7 Curve of loading versus time
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Table 3 Johnson-Cook material model
parameters of aluminum
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Fig. 8 Numerical simulations of flyer impacting workpiece process
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