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Fig.1 Physical models of traditional and weak gap null gate
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Table 1
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Ignition and Growth model parameter of network

unreacted JWL EOS product JWL EOS reaction rate parameters

A=952200 GPa A=722.4 GPa 1=7.43x10" ps™
B=-5.944 GPa B=9.02 GPa a=0.667
R, =14.1 R, =4.6 b=0
R, =1.41 R,=1.3 x=20
w=0.8867 w=0.38 Figmax =0.3
C,=2.7813x107GPa/K C,=1x10"GPa/K G, =120 GPa™ - ps™
T, =298 K E,=10.2 GPa c=0.667
shear modulus=5.0 GPa d=0.333
yield strength=0.2 GPa y=2
Formax =0.5
G, =400 GPa™ - ps™
e=0.333
z=2
g=1
FGamin =0-5
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Fig.3 Pressure curves of several elements in detonation wave

propagation path of traditional gap explosive null gate
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Fig.4 Action process of traditional gap explosive null gate
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Fig.7 Pressure curves of several elements in detonation wave

propagation path of weak gap explosive null gate
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Table 2 Simulation results of the traditional gap null gate

detonation of

H/mm p/GPa cut off signal charge
0.4 8.06 Yes Yes
0.5 7.03 Yes ves
0.6 6.04 Yes No
0.7 5.32 Yes No
0.8 4.70 No No
0.9 4.11 No No
1.0 3.65 No No

Note: H is gap thickness; p is shock wave pressure through gap.

R3O IBEE AR BLA5 R

Table 3 Simulation results of the weak gap null gate

detonation of

H/mm p/GPa cut off signal charge
0.7 4.58 Yes No
0.8 3.45 Yes No
0.9 2.46 Yes No
1.0 1.98 Yes No
1.1 1.41 No No

Note: H is gap thickness; p is shock wave pressure through gap.
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Table 4 Experimental results of the traditional gap null gate
gap thickness total number  succeeded failed success
H/mm rate/%
0.4 30 0 30 0
0.5 30 6 24 20
0.6 30 30 0 100
0.7 30 30 0 100
0.8 30 8 22 26.7
0.9 30 2 28 6.7

E e E R SRR AR S

Table 5 Experimental results of the weak gap null gate
gap thickness total number  succeeded failed success
H/mm rate/ %
0.7 30 30 0 100
0.8 30 30 0 100
0.9 30 30 0 100
1.0 30 30 0 100
1.1 30 24 6 80
1.2 30 18 12 60
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Numerical Simulation and Experimental Study of Weak Gap Explosive Null Gate

LI Yan-hua, LI Yuan, LI Xiao-gang, XIONG Shi-hui, WEN Yu-quan
( State Key Laboratory of Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to improve the function reliability of explosive null gate, the traditional and weak gap explosive null gate whose
charge size are 0.8 mmx0.8 mm with different gap thicknesses are simulated by ANSYS/LS-DYNA software, and the simulation
results are verified through experiments. The simulation results and experimental results show that an additional round air groove
on the basis of traditional gap explosive null gate could contribute to shock attenuation and gap breakage. Gap window of the null
gate for reliable action is increased from 0.6-0.7 mm to 0.7-1.0 mm, which improve the function reliability of gap null gate.
Key words: explosive logic circuit; explosive null gate; reliability; numerical simulation
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