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Fig.1 Simplified model of the flyer device driven by HNS-1V

explosive
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Table 1 Parameters of detonation performance of explosive and parameters of JWL equation of state for detonation products
explosive po/g-cm™ D/ km-s""  p/GPa A/ GPa B/ GPa R R> ® E,/ k)-g™!
HNS-IVI13! 1.550 6.88 18.9 469 13.00 4.58 1.79 0.30 8.45
HNSL14) 1.200 5.74 11.5 137 9.27 4.30 2.50 0.59 4.60
HNSL4) 1.402 6.34 16.0 226 2.11 3.94 0.72 0.30 5.8
HNSH] 1.504 6.70 18.5 310 3.43 4.24 1.10 0.42 6.8
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Table 2 Parameters for Johnson-Cook model

material A/ GPa B/ GPa n c m T./K c,/)-kg' K" D
Al 0.265 0.426 0.34 0.015 1.00 775 875 0.8
Ti 1.098 1.092 0.93 0.014 1.10 1941 528 0.8
steel 0.792 0.510 0.26 0.014 1.03 1793 477 0.8
Note: T, is the melting temperature. c, is the specific heat.
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Table 3 Parameters for Griineisen EOS

material C/m-s™! S Yo a

Al 5355 1.345 2.13 0.10
Ti 4695 1.147 2.04 0.40
steel 4569 1.490 2.17 0.46
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Fig.2 Effects of different materials on the flyer velocity
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Numerical Simulation of Velocity and Shape of the Flyer Driven by HNS- IV Explosive

CHEN Qing-chou, MA Tao, LI Yong
(Institute of Chemical Material, CAEP, Mianyang 621999, China)

Abstract: To guide the detonating sequence design of the flyer driven by the impingement detonator, the numerical simulation
method was used to calculate and obtain the velocity and shape of the flyer wih different materials (Stainless steel, titanium al-
loy, aluminum), different thickness (0.1-0.5 mm) and different diameter (3,4 mm and 5 mm) driven by hexanitrostilbene-1V
(HNS-1V) explosive. The calculation results show that at the same thickness, the velocity of the aluminum flyer is the highest,
the velocity of the titanium alloy flyer is second, the velocity of the stainless steel flyer is the lowest, which is relative to their
densities. For the same material, with increasing the thickness of flyer, the flyer velocity decreases gradually and tends to an ex-
treme value. After detonation shearing of flyer with different diameter, the effective diameters of the fliers are reduced, in which,
the effective diameters of @4 mm and @5 mm flyers are the same as those of 3.6 mm and 3.4 mm, respectively, and the ®3 mm
flyer is the smallest, only 2.8 mm. Under the action of detonation wave, HNS-IV explosive drives titanium alloy flyer with differ-
ent diameter and 0.10 mm thickness, and the 4 mm and @5 mm flyers are slightly spherical, and the shape of @3 mm flyer is
more flat. It is considered that the shock wave reflection drive is the main reason of its flat shape.

Key words: explosive driving;flyer velocity;flyer shape;hexanitrostilbene-1V (HNS-1V)
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