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Table 1

proportions

foot shell
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Fig. 1 The electropyrotechnic specimen coated by conductive

adhesive with different proportions
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Testing results of resistance for the electric-explosive device specimen coated by SiC conductive adhesive with different

ratio of SiC and gum 0.25:1 0.5:1 0.75:1 1:

1.25:1 1.5:1 1.75 1 21 2.25:1 2.5:1

resistance /) 7.24 7.75 7.12 7.28

7.00 7.24 7.37 7.46 7.16 7.39

R 2 WRBOAR IR FERR AL RE 5 B B KT A B 26 % L B 25 2R (50 V)

Table 2 Testing results of insulation resistance for the electric-explosive device specimen coated by SiC conductive adhesive with

different proportions (50 V)

ratio of SiC and gum 0.25:1 0.5:1 0.75:1 1:

1.25:1 1.5:1 1.75 1 2:1 2.251:1 2.5:1

insulation resistance
at 50 V voltage/MQ

>20 >20 >20 >20

>20 >20 >20 >20 >20 >20

R 3 OWRMOR R B H Bk Ak A T R K T s 1 B9 248 2% i BRI 45 2R (100 V)

Table 3 Testing results of insulation resistance for the electric-explosive device specimen coated by SiC conductive adhesive with

different proportions adhesive (100 V)

ratio of SiC and gum 0.25:1 0.5:1 0.75:1 1:

1.25:1 1.5:1 1.75 1 21 2.25:1 2.5:1

insulation resistance

at 100 V voltage/MQ >20 >20 >20 >20 >20 >20 >20 >20 >20 >20
CHINESE JOURNAL OF ENERGETIC MATERIALS S Xk 2018 % %2645 H 5 (426-431)
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Table 4 Testing results of insulation resistance for the electric-
explosive device specimen coated by SiC conductive adhesive

with different proportions (250 V)

ratio of SiC and gum  insulation resistance at 250 V voltage/MQ

0.25:1 >20, lrecovery after the breakdown
0.5:1 2 breakdown<1, rest>20
0.75:1 4 breakdown<1, 1 recovery,rest>20
1:1 3 breakdown<1, 1 recovery,rest>20
1.25:1 4 breakdown<1, 2 recovery,rest>20
1.5:1 all<20, all>1
1.75:1 all<20, all>1
2:1 all<20, 5 sample >1
2.25:1 1 sample>20, 4 sample>1
2.5:1 1 sample>20, 4 sample>1

RS OIRMONEITC HE e A il B SR K T o a1 A 248 25 R B
MK &5 R (500 V)

Table 5 Testing results of insulation resistance for the electric-
explosive device specimen coated by SiC conductive adhesive

with different proportions (500 V)

ratio of SiC and gum insulation resistance at 500V voltage/MQ

0.25:1 1 breakdown<1,rest>20

0.5:1 5 breakdown<1 ,rest >20

0.75:1 9 breakdown<1,1 sample>20
1:1 9 breakdown<1,1 sample>20

1.25:1 7 breakdown<1,3 sample>20

1.5:1 8 breakdown<1,2 sample>20

1.75:1 9 breakdown<1,1 sample>20
2:1 all breakdown<1

2.25:1 all breakdown<1

2.5:1 all breakdown<1
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Fig. 2 Schematic diagram of electrostatic test principle of
human body

1—power source, 2—safety protection device, 3—sample
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Table 6  Testing results of electrostatic discharge of human

body for the electric-explosive device specimen coated by SIC

conductive adhesive with different proportions

ratio of SiC  resistance electrostatic test ignition
and gum /Q results/kV sensitivity/mA
0.25 :1 7.24 10 kV all ignition 213
0.5:1 7.75 30 kV 2 ignition 220
0.75:1 7.12 30 kV 2 ignition 218
1:1 7.28 30 kV all not ignition 197
1.25:1 7.00 30 kV all not ignition 228
1.5:1 7.24 30 kV all not ignition 246
1.75 1 7.37 30 kV all not ignition 243
2:1 7.46 30 kV all not ignition 253
2.25:1 7.16 30 kV all not ignition 225
2.5:1 7.39 30 kV all not ignition 220
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Table 7 Testing results of ignition sensitivity for the electric-
explosive device specimen coated by SiC conductive adhesive

with different proportions

ratio of SiC and gum  resistance/() ignition sensitivity/mA

0.25:1 7.24 213
0.5:1 7.75 220
0.75:1 7.12 218

1:1 7.28 197
1.25:1 7.00 228
1.5:1 7.24 246
1.75 1 7.37 243

2:1 7.46 253
2.25:1 7.16 225
2.5:1 7.39 220
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Table 8 Testing results of insulation resistance for the electric-
explosive device specimen coated by SiC conductive adhesive

with different proportions under 30 kV electrostatic discharge

insulation resistance at 50V voltage/MQ

ratio of SiC  resistance before

and gum /Q after electrostatic

test

electrostatic
test

0.25:1 7.24 >20 -
0.5:1 7.75 >20 5 breakdown<1,5 sample>20
0.75:1 7.12 >20 6 breakdown<1,4 sample>20
1:1 7.28 >20 6 breakdown<1,4 sample>20
1.25:1 7.00 >20 6 breakdown<1,4 sample>20
1.5:1 7.24 >20 7 breakdown<1,3 sample>20
1.75 : 1 7.37 >20 all breakdown<1
2:1 7.46 >20 all breakdown<1
2.25:1 7.16 >20 all breakdown<1
2.5:1 7.39 >20 all breakdown<1

e R B 97 1R RE O T, X LR 2 ~ 3R 6 B I 2
KRB, HECIE N 0.25 2 1 i, WA KR REIL F 25 kV
P14 e L PR ORI 0.5 1 T 0. 75 0 1 L 8y
AR PR KRS L. 3R 6 R, 7RG I
T i, SR AT S o R i R R OR T
30 kV 1§ B0 R B0 L R A KR DL
iR T MAE R, YR AE 175+ 1 R P ER,
Tl ) 24 2 L BELAS BE T A2 i FEL R (500 V) TR 48 55 e
FHAE >20 MQ 2R A ) B3, [ i 5 v e 9 o 5 48 %
FLBELAS BE K A2 BB R AL

A Re At A 2018 F % 26% H 54 (426-431)



430

HBif, 23, R, LF, #EX

7 BIAEE R R e K KPR RETT 1, th T Al
ik 3 LIS AR L T o BELAEL L oo v P ARG BEL{EL AR 4, Ak T
S KR AR, AR FRL T 2% 1R B A ik 5 IR 89 L X
FL KT it 2 KR RE AT R

4 #

(1) D9 AN Wk 7 KTl 1Y) 246 5 v BEL R B, X 24 e
A 5 P O R KT AT 46 5 v BEL O 3, o 30 3K
L R4 ) 2 A% T 100V, BE BE 9% 0l L 4 2 b BH
>20 MQ R, R 2520 7™ il A K PR RE

(2) ik #) 25 KV Y L 3l I 1R 2R, Bk A ik
HRE LRI T 01 ~1.75 1, Hd L 1.25 0 1 £
P VERERAL, RIE i i JEOR T 30 KV, ELARSE R 7™ il 1)
HLBEL 5 2 K PERE , RIS RE A2 2 100 V RLTR Il TR
4 S AL BEHLAE > 20 MQ B ZER e HL R 30 7 ok 4
G L B RE B2 B B IC HE 2D

IR FE R B R Bk Al - ER SEUR A A I LG X F
KR PERE A B2 R, T 5C T Bk Ak Rk 5 R B o 5 I A9 9K
S W B e X AR 2 R M 1) 52 W) 1) o e Tk — 2B W5

B AW RO MR v R I B 2 T N ) B AL
) 5% 2% o S 0 5 P R R BT S 0 s R A R T R e R Al
1] R A N SR T S A, T 0 1] b AT 26 7 R S |

S E 3k
(1] 585, Bhass. EAMEE IO K H R & J SR B 3 R I AT
MRS LRT. VY2 B Py B2 B0 Ak 2 W 5 e, 1995.
XU Bi-ying, XIE Gao-di. How to deal with the development
trend of Initiator and pyrotechnics[ R]. Xi’an. Shaanxi Applied
Physics-Chemistry Research Institute, 1995.
[2] TR, Tosk. S B S BEL7E s J I B i rs v A9 1
[J]. E=T24%, 1980, 2(1): 32-36.
MA Hong-xuan,WANG Zong-shun. The application of zinc ox-
ide pressure-sensitive resistance to antistatic electricity of electric
pyrotechnics[ J]. Acta Armamentarii, 2(1) . 32=36.
[3]AEMEE, 2R EAME B K TR ROTS[)]. R
¥, 2012, 41(2) ., 20-23.
REN Xiao-xue,PENG Cui-zhi. Research on the development of
new pharmaceutical technology in foreign countries[ J].
sive Material, 2012, 41(2) . 20-23.
GJB5309. 14-2004, K L. 5l i 45 77 12 45 14 ¥ 43 « i i i A il 00
[S]. 2004.
GJB5309. 14-2004 Test methods of initiating explosive devices-
Part 14 Electrostatic discharge test[ S]. 2004.
MIL-DTL-23659F-2010, Detail Specification Initiator, Electric,
General Design Specification [ S ].
2010.

Explo-

[4

[

[5

[

Department of Defense,

Chinese Journal of Energetic Materials, Vol. 26, No.5, 2018 (426—431)

[6] GBT8031-2005, Tk AL B [S]. JbuT: H EIbRiE H AL 2005.
GBT8031-2005 Electric detonators[ S]. Beijing: Standards Press
of China 2005.

WRIEU , BOGHE. K TR i B S it )] K T,
1998(3) . 40-44

CHEN Ya-zhou, WEI Guang-hui. Electrostatic sensitivity of EED

[7

[

and anti-electrostatic measures [ ] ].
1998(3) : 40-44
(8] EEGHE, JUH. W F R X i K A 22 R SERmroe ()] K
Idh, 2012(3): 9-12.
BAI Rui-xiang, YAN Nan. Experimental study on the Effect of
ESD on EED bridgewire[ )]. Initiators & Pyrotechnics, 2012(3) :
9-12.
JEER. w AR B P 2 T B AT ST (R 0422 B oy R T 4 2 Ak
5T T, 1987.
ZHOU Sheng-li. Study on Anti-electrostatic electrode plug made
of Silicon Carbide[ R]. Xi’an: Shaanxi Applied Physics-Chemis-
try Research Institute. 1987.
[10] ZEb i, sk, HA. KAy vhaemt et )], BHew
#z, 2011, 29(26): 74-78.
LI Zhi-min, ZHANG Tong-lai, YANG Li. Progress on electrostat-
ic performances of explosive[ J]. Science & Technology Review,
2011, 29(26) ; 74-78.
(1] BT, BEUEAE, 2om . T s B s BT K R[] S
ik #s41, 2016, 45(4) . 61-64.
ZHAO Tuan, YAO Hong-zhi, JI Xiang-fei. Test technique of RF
impedance of EED in high frequency[]].
2016, 45(4): 61-64.
[12] Z=aklg, JREEZ. HRIEHF 22 A TN Ay e IR i e R )] 5%
AEAT L, 2015, 23(6): 578-582.
LI Zhi-peng, ZHANG Pan-jun. Response to high voltage electro-

Initiator & Pyrotechnics,

—
Nel
[

Explosive Materials,

static discharge for exploding bridgewire detonators[J]. Chinese
Journal of Energetic Materials( Hanneng Cailiao) , 2015, 23(6) :
578-582.

M, XMz, XaF. d kTR 5HE 300 kV # i ik
WARGEMII]. kLA, 2007(1): 51-53.

FENG Qing-mei, GUAN Xiang-yun, LIU Hong-li. Research on
300 kV electrostatic sensitivity test system for EED and fuze[)].
Initiator & Pyrotechnics, 2007 (1) : 51-53.

[14] EEA, RAE, BARM. JE TR A AT 5 K T 5 v 50 4
P ir[)]. T2k, 2010, 31(11) . 1498-1501.

WEN Yu-quan, ZHANG Li-min, HONG Dong-pao. Analysis on
reliability for explosive initiator based on sensitivity[ J]. Acta Ar-
mamentarii, 2010, 31(11) . 1498-1501.

FAEAE, SRR, Mg, & HRRERR R K LT Z%
BEL)T. BEARFT L, 2013(7) : 85-88.

LI Bian-hua, JIN Li-min, HE Hai-liang. Firing analysis and

[13

[

[15

[

process improvement of electrostic sensitivity test[ J]. New Tech-
nol and Echnology and Process, 2013(7) . 85-88.

[16] FIifh, WIEm, 4R S TS Mt 3h 25 R 3 1k 5 7 e 1k
HEeHFsE[)]. S REM KL, 2006, 14(3): 200-204.
BAI Ying-wei, JIANG Zhuang-de, CHU En-yi. Study on ramp
current method and up-down method for sensitivity testing meth-
ods of initiating device[ J]. Chinese Journal of Energetic Materials
(Hanneng Cailiao) , 2006, 14(3): 200-204.

»
=
(S

Mo www. energetic-materials. org. cn



e A T S H, BT #L K T P B 1Y 5 el 431

Effect of Silicon Carbide Conductive Adhesive on the Performance of Electric-explosive Device

BAI Ying-wei, LI Hui , CHEN Zhen, REN Wei, CHU En-yi
( State Key Laboratory of Applied Physics and Chemistry, Shaanxi Applied Physics-Chemistry Research Institute, Xi'an 710061, China)

Abstract. To study the effect of ratio of silicon carbide to epoxy resin in SiC conductive adhesive on the performances of electro-
static protection, insulation resistance and ignition sensitivity for electric-explosive device, the ratio of silicon carbide to epoxy res-
in was adjusted, ten kinds of silicon carbide conductive adhesive materials with different proportions were prepared. According to
an electrostatic discharge test and a method for measuring insulation resistance prescribed in GJB5309.6-2004 " Test methods for
initiating explosive devices" , the highest electrostatic protection voltage, the insulation resistance of the foot and shell and the igni-
tion performance parameters for a standard initiating explosive device under the condition that the SiC conductive adhesive is not
coated and the SiC conductive adhesive is coated with different proportions were measured. The influence law of SiC conductive
adhesive on the performance of electric was obtained. Results shows that when the ratio of silicon carbide to epoxy resin is
1.25 : 1. the highest electrostatic voltage protection capability of the initiating explosive device reaches 30 kV, and when the test
voltage is less than 100 V, it can meet the requirement of insulation resistance value >20 M, at the same time it does not affect
the ignition performance of the product.

Key words: electric-explosive device; human body static electricity; SiC conductive adhesive; ignition sensitivity; insulation resist-
ance
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