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Experimental Research on Hypervelocity Flyer Driven by Mini Size Laser

GU Zhuo-wei, SUN Cheng-wei
(Southwest Institute of Fluid Physics, CAEP, Mianyang 621900)

Abstract The aluminum flyers with 5.5 pm thickness and 0. 5~0. 8 mm diameter have been driven successfully by
mini size YAG laser in the energy range of 100~300 m]J. The average velocities of {lyer were up to 6. 6 km/s, and
the relationship between flyer velocities and energy density has been obtained in experiments. The analysis to the
recovery samples showed that the flyers have good figure during the process of flying. The whole process can be
simutate by using Gurney theory and Lawrence model and the academic results are in good accord with the experi-
mental results.
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Fig. 1 Setup of laser driven flyer experiments
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Table 1 Flyer parameters and experimental data

Experiment Energy FWHM Diameter Thickness Velocity Av /v
No. /m] /ns /mm /pm /km/s /%
1 149.5 11.5 0.5~0.8 5.5 2.0 10.9
2 177.2 9.5 0.5~0.8 5.5 3.4 11.7
3 222.2 9.0 0.5~0.8 5.5 4.4 13.8
4 291 9.0 0.5~0.8 5.5 6.6 7.8
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Table 2 Correlative parameters of aluminum
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Thermal
diffusivity /em?/s

Density Decomposition

/g/cm? energy/kJ]/g

coefficient/cm?/g
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Adjust Effective

coefficient energy loss

2.7 12.0 0.8
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Fig. 6 Theoretical results of ablation depth
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