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Table 1 Simulation parameters of launchers with different projectile materials and filling pressure

. L L Diameter of launch Diameter of pump Muzzle
No. Material of projectile  Filling pressure/MPa . O
tube/mm tube/mm velocity/(km's™)
1 Aluminum alloy 4 8 16 8.62
2 Aluminum alloy 5 8 16 9.17
3 Aluminum alloy 6 8 16 9.25
4 Magnesium alloy 5 8 16 10.66
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Table 2 Parameters of the implosion-driven launchers in tests

No. Material of Mass of Filling Diameter of  Diameter of pump Maximum
projectile projectile/g pressure/MPa  launch tube/mm tube/mm velocity/(km-s™)
ILTO04 7.26
ILTO7 Aluminum alloy 0.55 5 8 16 6.96
ILT14 7.95
ILTO8 9.73
ILT09 10.28
_— Magnesium alloy 0.37 5 8 16 936
ILTI2 9.77
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Preliminary Simulation and Experimental Study on Implosion-Driven
Hypervelocity Launching Technology

WANG Mafa', HIGGINS Andrew J?, JIAO Dezhi!, HUANG Jie', LIU Sen'

(1. China Aerodynamics Research and Development Center, Mianyang 621000, Sichuan, China;
2. Department of Mechanical Engineering, McGill University, Montreal H3A2K6, Quebec, Canada)

Abstract: For achieving the hypervelocity launching of about 10 km/s, an implosion-driven launcher with
the caliber of 8 mm diameter was analyzed using the AUTODYN 2D software. The projectile launching
velocities under typical operation condition were obtained. Based on numerical simulation results, several
tests of the implosion-driven launcher with the caliber of 8 mm diameter were carried out. The driven gas of
helium with the pressure of 5 MPa was filled in the compressed pipe. The experimental results show that the
0.55 g aluminum and 0.37 g magnesium projectiles could be launched to the velocity of 7.95 km/s and
10.28 km/s, respectively, and the relative deviations between the numerical and experimental results are
15.3% and 3.7%, respectively. Consequently, the designed implosion-driven launcher can realize the
launching of the projectiles to 10 km/s or even higher which could provide a new ground-test method for
investigating the impact features of orbital debris and corresponding shield technologies.

Keywords: launching technique; hypervelocity; implosion-driven
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