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Design and experiment of a new type explosive null gate with

detonating cord

DING Liangliang' , LI Zhenduo'* , LI Xiangyu', LU Fangyun'
(1. College of Liberal Arts and Sciences, National University of Defense Technology, Changsha 410073, China;
2. The PLA Unit 63611, Korla 841000, China)

Abstract: In order to enhance the stability of the explosive null gate and reduce the requirements of the groove filling process in the

applications, the method which used the detonating cord to replace the partial groove charge structure was proposed by taking the gap null gate as

the research object. The combination experiments of detonating cord with different size parameters, groove charge and null gate gap were carried

out, and the optimal filling material combination which has simple filling process and more stable control ability of the signal channel was expected

to be obtained. Results indicate that the stability and reliability of the explosive null gate device can be guaranteed, and the parameters of the

explosive null gate consisting of detonating cord be properly configured.

Key words: explosion mechanics; explosive logic network; gap null gate; detonating cord

18 e 2 18 W 4% ( Explosive Logic Network,
ELN) f 802 i 28 [ 25 X 25 7720 ( Naval Weapons
Center, NWC ) F1 7 Z & 1 o #% & 0> ( Naval
Surface Weapons Center, NSWC) R T AT 57 , [
J5 1 Hr BT 2 B 5] 52 3236 % ( Los Alamos National
Laboratory, LANL) | Mg ¥ 8 52 f8 52 36 = ( Harry
Diamond Laboratory, HDL) ZEH At fligem A T
ERATHN . ENEZ M 2 A R S E 5
AEFRTIRE , RERSHEATIZ AR HI KT AL B 5, B
e R EEE UL AR A By Rk . TR
A HIEFEE BT DL S D A A 2
Fial ETET UE LM RS 8 W 8RR R
GeAR AR R Tz B o Silvial? T Ui
TR R R W 2% ML S F B HAT B AR T RE
(R TCA: DA S B DR P AT 4230 i AN RAG B ) S D) g

«  Yrfs HH8:2017 -09 -28

E&H : EHR A RF T BIUH (11202237,11132012)

HIBEKE A4 . Silvia il Ramay'* F 1970 4F %
T, K T TS A E ],
20 {H#0 80 4F4RA, Meyers'™ JE T 5/ [Tk
PO P A S R A2 i W
2 IR T AR e AR A TS 1991
4, Silvia il B T —Fp 525 B KE B IR 45 B AE
5] 580 TR R 2408 58T T4

B PN 56 T M A2 48 W 2% 1 B 98 T AE T 86 T
20 {40 70 AEARA, Hh B TR EAT 5 B 1 S A
Xof A% i (R A5 R I R A T 1 /N RO A A 24 1y 3
EHERIHE L . 20 {42 80 4R 1 T 4,
PN 22 GR BN T Uiy Yo 44 K0 22 256 ) 4% 114 it B % HL
HATHESE, RS T — R VIR . 1990 4, X%
M40 S % D 4 1 8 St R G b 4T T WLk B
FEIFHEH TR IEZ BRI B RN, 1994

TEHEB N T2 (1993—) , B W EEF A, 1198 4 , E-mail : dingliangliang1 4@ nudt. edu. cn;
FAFGEGES) B, m#EE, 4 44 501, E-mail : xiangyulee@ nudt. edu. cn



- 190 - e AN o 4

55 40 &

A ERIES BRI TR KB AR ] I B IR
BT 58 H AT A g 2 4 57
[To 1997 4 ARG A @ TR )1
FHATHEVE (9 B0 AR, 2000 4F, ZB MR SE 45
BT Pl R 2470 J K 1) P TR BV L 9
T — RN R

e 3 0f [ A A0 22 SCHR ) 3 T DAk B - 56
TR A I 45 A D B T BB ST A L
(EUR LR AR 12 5 I 265 (14 07 R ] S T ) AT
AHXRL D o O T 75 (R A T2 R I 245 £ 1 FH P )
BC, PR T Eas g LA S A AT AR P A ST
] BLZT T A SEAR S5 4, f ORI T SRR 5
AETTRBT 7 58, K2 4 W 4 st e i —
EB% .

1 BRIEEEFTTTIERE

FRNE IR I 2 MU M2 A M 45 R AR 2
BRI e YD T e A AR S 3 T K BH 1 5
TEIEIE Tl B R BT . 2R IEET]
AL A A R i A BE T B R A2
WRLs . HRTRENE R RAE R oy, BBA
R BT B E T AT, WA ]
7R o

(a) [AIBIET]

(a) Schematic of

(b) #ZMZET]
(b) Schematic of

gap null gate touching null gate

B — (& B @
(@) o
A4 A4
B——C B 4 A= B
. C >4 40

(c) TifI%ET]

(¢) Schematic of corner effect null gate
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Fig.1 Schematic of explosive logic null gate
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Fig.2 Schematic diagram of modified gap null gate
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Fig.3 Experimental setup of gap null gate
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Tab.1 Experimental arrangement
N Ak
- S T L) o S B/
Pt 3 (58 x %) (EReZLRE

1 1.3 mm x 1.3 mm JEFE3EZY ¢1.5 mm FIRER 0.75
2 1.3 mm x 1.3 mm Jafl%zh é1.5 mm PR 0.5
3 1.8 mm x 1.7 mm JEFE3EZY ¢1.5 mm PR 0.3
4 1.3 mm x 1.3 mm {524 ¢1.0 mm FIER
5 ¢1.0 mm SR 1.3 mm x 1.3 mm Jafli%Ezh
6 él.5 mm FIRR 1.3 mm x 1.3 mm JFl5E 25
7 o1.5 mm FBER ¢1.5 mm PR 0.3
8 $1.5 mm SRR $1.5 mm SRR
9 él.5 mm FIRR ¢1.0 mm FIRER
10 1.75 mm x 1.7 mm JEFE5E2Y ¢l.5 mm FBER
11 1.65 mm x 1.7 mm 74 Fli%t 2% ¢l.5 mm FIRER
12 1.6 mm x 1.7 mm Jafli%kzh o1.5 mm PR
13 1.5 mm x 1.7 mm JGFE3EZY ¢1.5 mm FBER
14 1.4 mm x 1.7 mm {524 él.5 mm PR
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(a) 1A% (0 NF]SEH) (b) 2#5 (0 MEITM)
(a) 14# test (0 null-gate succeed) (b) 2# test (0 null-gate succeed)

(c) 3#A0 (4 NEITLH) (d) 485 (2 MEIEW)
(c) 3# test (4 null-gates succeed ) (d) 44 test (2 null-gates succeed)

(c) SHAK(4 AET 155 () 6082 (0 5T 15:50)
(e) 5# test (4 null-gates succeed) (f) 6# test (0 null-gate succeed)

(g) 755 (0 ANETTIZHL) (h) 8#iaH (0 & [T5H)
(g) 7# test (0 null-gate succeed) (h) 8# test (0 null-gate succeed)

(i) 9mH (4 DEITL) (3) 10#86 (2 DZT5EB)
(1) 9# test (4 null-gates succeed) (j) 10# test (2 null-gates succeed)

(k) 1155 (3 ANET]9E8) (1) 128856 (2 % ]528)
(k) 114# test (3 null-gates succeed) (1) 12# test (2 null-gates succeed)

(m) 1384565 (4 NFLB) (n) 14#R75 (3 ANE1T52H)
(m) 13# test (4 null-gates succeed) (n) 144 test (3 null-gates succeed)
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Fig.4 Comparison of results before and after experiments
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(b) Post-explosion state
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Fig.7 Channel action effect test
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