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Formability of laser shock-induced high speed flyers
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Abstract: The effect of relevant process parameters on forming properties of laser shock flyers was
investigated. By using the Johnson-Cook model suitable for a high pressure and a high strain rate and
ANSYS/LS-DYNA software, the laser shock induced bulge forming of flyers was simulated to obtain
the relation between the laser energies, forming die diameters and forming die fillet rates and the
heights of forming parts. The analysis results show that as the laser power density, forming die
diameter and the die fillet rate increase, the heights of bulging parts are increased, and the maximum
height of bulging parts is 310. 6 um. Finally, an experiment of laser shock induced {orming of {lyers
was carried out on a copper foil with a thickness of 50 pm. The two-dimensional appearance and three-
dimensional microtopography of bulging parts were obtained with a stereomicroscope and a
morphology measuring instrument. The results verifly the reasonability of the numerical model. It
concludes that the numerical simulation analysis method established in this paper can provide a means
for the prediction and control of laser shock induced bulge forming processes of flyers.
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Tab. 1 Parameters of constitutive model of copper

Material A/MPa B/MPa C n &/s |

Copper 150 170 0.015 0. 34 1.0
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Fig. 6 Displacement-time curves of different nodes
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