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Abstract: In order to study the effect of flyer parameters and impact angle on the action performance of slapper detonator,

Solidworks and LS-DYNA were used to simulate the shear process of the flyer and the initiation effect of the explosive under

different impact angles. And the influence of thickness and diameter of the flyer on its impact velocity was studied through

simulation and test. The results show that the higher the hardness of the accelerator chamber, the better forming of the flyer ; The

maximum velocity of the flyer is negatively related to its diameter and thickness, but the flyer is easy to break when the thickness

is too small; The HNS grain can achieve stable detonation when it is impacted by flyer with impact angle of 0°, 30°, 60° and 90°,

and the detonation effect is the best when the impact angle is 0°.
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Fig.1 Schematic diagram of slapper detonator structure
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Fig.2 Schematic diagram of model grid
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Tab.1 J-C model parameters of 304 stainless steel

i AgIER S5 AgIER
plkgm?) 7800 C 0.034
E/GPa 193 m 1.05

v 03 é g 0.001
A/MPa 310 /K 1800
B/MPa 1000 T/K 293

n 0.65 C/(kg" K 450

®2 REREIEGERRSHESHKN
Tab.2 Equation of state parameters of polyimide films

e pl(g-cm3) Crl(m-s™) S y

R 1.42 2737 1.41 0.76
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Tab.3 Parameters of HNS-IV charging JWL equation

Jus’! a X G/ (Mba® - pis') c
MUK _14x10° 02152 0. 667 4.0 3700 0.667
il d y z e G/ (Mba-ps') g
0.667 2.0 3.0 0.667 14 800 0.667
wL R e A/Mbar __ B/Mbar R R C/ (MbarK!)
e I 05675 3318 002515 115 1.15 2.704x10%
i g ) A/Mbar___ B/Mbar R Ry C/ (MbarKT)
P 045 53625 02702 54 1.8 1.0x10°

£4 TEREORSHEAXSH

Tab.4 Parameters of air model and equation of state
ZH Plg-em?®  E/GPa Co G G G G G G
BUH  1.29x10%  2.5x10°  -1x10° 0O 0 0 04 04 0
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Fig.3 State diagram of flyer acceleration process
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Fig.4 Shear effect of accelerating chamber with different
materials on flyer
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Fig.5 Shear effect of flyer with different diameters
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Fig.6 Velocity curve of flyer with different diameters
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Fig.7 Formation of flyer with different thicknesses
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Fig.8 The velocity curve of flyer with different thicknesses
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Tab.5 The measured velocity of flyer with different diameters
PR R BRI PRLIAE(EL

5 FE/um A&/mm HE/(m-sh B/ (m-s")
1 0.15 1282+120 2 605
2 35 0.35 2289+100 2338
3 0.55 2 053£80 2149

F6 NEIEE CHMERE
Tab.6 The measured velocity of flyer with different thicknesses

B ORHE CHE S AR
5 f&/mm S /um JE/(m-s™!) B /(m-sT)
1 15 - 2576

2 25 1976100 2445

3 0.35 35 2 289+100 2338

4 45 2 088+90 2181
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Fig.9 Fly film high-speed photography test
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Fig.11 Pressure curves of all observation points
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