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Abstract: Aiming at the requirements of acceleration peak value and pulse width for high overload simulation test of
semiconductor bridge initiating explosive devices, the existing high overload simulation test device of air gun was improved. By
changing the placement position of the test sample and placing it in the tooling target, and impacting the tooling target with the
shaper by the bullet, the simulation of high overload environment of penetration is realized. The effects of tooling target mass,
bullet mass and its initial velocity, as well as shaper size on acceleration peak and pulse width were studied by simulation and test.
The results show that when the mass of the tooling target is 1 000g, the mass of the bullet is 1 500g, the initial velocity of the bullet
is 250m/s, and the size of the shaper is ®40mmx=20mm, the simulated peak acceleration is 16.05x10%¢ and the pulse width is
203ps, the peak acceleration obtained from the test is 16.3x10%g, and the pulse width is 204us.
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Fig.1 Improved high overload simulation test device of air cannon
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Fig.2 Schematic diagram of calculation model
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Tab.1 JC constitutive parameters of material

kil 4 B n ¢
T10 4% 850 450.0 0.9 0.1
Q235AF 1) 720 461.5 1.393 0.077
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Fig.3 Definition of acceleration peak and pulse width
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Tab.2 Acceleration peak and pulse width under different

working conditions
g g (ms)  jmm  EEx10% K5
1* 1500 110 D30x16 5.07 197
2f 500 1500 160 D30x16 10.45 196
3 1500 210 ®35x14 14.72 212
4% 1500 140 D35%20 5.61 223
5* 1 000 1500 200 D35%20 11.18 199
6 1500 250 D40x20 16.05 203
7 1500 140 ®30x22 5.30 212
8 1500 1500 210 O35%22 9.83 198
9* 2000 250 D40x24 16.20 202
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Fig4 Velocity and acceleration pulse curves under 500g mass
of tooling target
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Fig.5 Velocity and acceleration pulse curves under 1 000g
mass of tooling target
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Fig.6 Velocity and acceleration pulse curves under 1 500g
mass of tooling target
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Tab3 Detailed parameters of the SCB initiating explosive device

i K /mm EA%/mm FLH/Q
1* 6.75 3.83 6.249
2# 6.84 3.81 6.249
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Fig.7 The velocity graph of tooling target
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Fig.8 The acceleration curve of tooling target
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