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Fig.1 The sketch map of channel conversion element
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Table 1 The inputs and outputs relationship

of channel conversion element

inputs inputs outputs outputs
L L, 0, 0,
1 0 0 0
0 1 1 0
1(ahead of 1,) 1 0 1
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Fig.2 The sketch map of “two-input-four-output”
ELC and its symbol
(a) The sketch map, (b) The symbol
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Table 2 The inputs and outputs relationship
of two-input-four-output ELC

inputs inputs outputs outputs outputs outputs
I L 0, 0, Op, 0y
1 0 1 0 0 0
0 1 0 1 0 0
1 1 0 0 1 0
1 12 0 0 0 1

Notes: 1) Reaction lagged I, in a time window.

2) Reaction ahead of I, in a time window.
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Table 3 The total time from inputs to outputs and the

time from inputs to nodes of two-input-four-output ELC

time from total time
outputs middle circuits inputs to  from inputs
nodes to_outputs
0, I;-C;-Cy-C6-N,y-Cy-N;-C5-0, 13.657"
0, I,-C,-C,-N,-C5-N, -0, 12.157
0y, I -Cio-Ny (1, -Ny) 6.27
L-C;-Cy-N, (1,-Ny) 8.27
L-N; (I,-N;) 57
I, -C, -C,-Cg-N,-Co-N; (1, -N3 ) 12.2r
I,-C,-C,-C4-N,4-Co-Cg-N5-0,, 14.757
0y 1,-C;-Cy-Ny (1,-N;) 8.27
I -Cio-Ny (1 -Ny) 6.27
I;-Cyo-Ny (1;-Ny) 4.57
1,-C;-C5-N;-C5-N, (1,-N; ) 10.77
1,-C,-C,-N,-C5-C;-Ng-0,, 14.757

Note: 7 is the detonation time of explosive wave propagation thorugh 10 mm.
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Fig.4 The sketch map of two-input-four-output ELC
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Fig.4 The test results of two-input-four-output

explosive logic circuit

input mode amount success
I, input alone 10 10
I, input alone 10 10
I, input ahead of I, in a time window 5 5
I, input ahead of I, in a time window 5 5
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Fig.5 The charge map of two-input-four-output ELC
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Fig.6 The test result map of two-input-four-output explosive logic circuit

(a) I, input alone, (b) I, input alone, (c) I, input ahead of I, in a time window, (d) I, input ahead of I, in a time window
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Fig.7 The schematic representation of

three-input-thirteen-output ELC
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Study on an Explosive Logic Circuit with Two-input-four-output

WEN Yu-quan, JIAO Qing-jie, CAl Rui-jiao, HUANG Hai-long
( State Key Laboratory of Prevention and Control of Explosion Disasters, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The structure of channel conversion unit is designed with the basal element of null gate,and its input-output relationship is giv-

en. By utilizing channel conversion units,the two-input-four-output explosive logic circuit is constructed ,in which the structure and input-

output relationship are given,and its logic function is tested too. The results show that the designed two-input-four-output ELC is reasona-

ble in structure and it is easy to achieve its function compared to two-input-three-output ELC constructed by destruction crossovers. With

this result,more complicated multi-input-multi-output ELC can be constructed and used in aiming warhead to increase the brisance.

Key words: explosion mechanics; explosive logic circuit (ELC) ; channel conversion unit; explosive null gate



