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Abstract The electrostatic performance of an explosive is an important aspect to estimate its safety under the electrostatic discharge
environment. Studies of electrostatic sensitivity and electrostatic accumulation play an important role to reduce accidents caused by
electrostatic discharge. The progress on the field of electrostatic performances of explosive is reviewed in this paper. Some factors
influencing the results of measurement of the electrostatic spark sensitivity of explosive are analyzed, and the relationship between the
electrostatic spark sensitivity and the molecular structure is discussed in detail. Also, the mechanism of igniting explosive by electrostatic
discharge is discussed. Moreover, the studies related with electrostatic accumulation are reviewed briefly, and a further discussion on the
electrostatic protection is made. The measurements of electrostatic sensitivity and electrostatic accumulation are influenced by various
factors, such as the condition of instruments, ambient temperature, relative humidity, the shapes and sizes of the explosive particles. So, a
large deviation would be expected when the electrostatic performance is evaluated under different conditions and environments, and the
results we obtained are not absolute, only a relative comparison. When investigating the relationship between the electrostatic
performance and molecular structure, these data should be obtained under a same condition.

Keyworks explosive; electrostatic sensitivity; electrostatic accumulation; electronic static discharge

0 5lI&

KNE 2GR AR T 2 A KR R A B R R
PPl K IEZGTE R IR v VR SR, KT
7 Ak IE AT GERR R R  BE SN AR Tk s
B TR 2 A R SF A TR [R) BB WA A Ak 2y e AR
FH 2244 i 25 88 35 3] 2510 em 55 /N 1 Rl RL 22 18] 3 23

AS B 4. 2011-05-31; 45 = B 4 .2011-08-31

KA T R R Y PRI T I i 1A BE D S AT
SR BRI JOHE 24 B0 R AR R B — R B L 2 5
P IE W — 5 B 3758, 24 bR 37 5 0K B PR S A A o 2 300
Ja Bt e S BRSO 2 s 5 — Dy W R BLR —
SE LA A A AR T KR 2, e 5 KRS Z DR R A
26 BRI S A RO TG LR KRG [ A AR R A

KeRm A, BRELELMARAFITR (973 %) B ; (FHHF )W & A4 327 2 K3 %1R 8 (kjdb201001-2)
HRN: FER WHEHRAE AT @A SRMAHB R BTFEH :lzmbit@yahoo.com.cn ; 7K ) K GREEH), AL, TR F & A A fe A

& MR R E B % 12 48 . ztlbit@bit.edu.cn

74



] jcmik

#F S 2011,29(26)

42148 3L ZE (Reviews)

Hh T F R R B R AR R il R T T E ST
A =42 EGETE, KA 10%—20%1 K KE 24 38 ANk IE
e 2 o R R B LAY, 1969 4F | R [ R AR T B O M 2Y
R TP IR 2 B 2808 & AR 1R 0 G Al 27 3BT 4R &
VeI A Ao, S m A0, B R AN E A Sk
22 [ (R AL B 7 1 e K AR T R i, 1985 4R, 56 [
FAEHTVE AR W 04 1 S R Ak R S WL ME s, 1 3 BT
2,16 A2 400, BB i, WA M EA 58N 3SR R R
BB E R S G T SRR R R A AT R 2 4 SR
TV 1R L b, o 28 2 RE 9T 08 B FRECAR, |, 24 A Bl S T R
AR . SRR A A R R SRl R B A2 Wy T R 5
Wi . — 2 75 BB A4 ek PR B 45 o Al 0 R D 9T B R e R AT 1 &2
A R R UR 5 e A R AR S B RE AR G DL K i LR
A 1 K/ 5 03— J7 T & BB MR A B IR T R AR IR
ME 5y T B B i A K AR R BT, PR T ok KE 24 ] LA B 0 A o e
R for ELA AN B A T, S B A i R AT S, DR B T ok K 2
1) e EL M BT T D LB SRR R AR A T ORI
TS AR SO I P AN DG KK 24 R BB A E 5 R AT B 4y
BT, IR JCHE 24 e TR R B I v L KBRS 5 T
S48 B HoA PR BB 22 18] Y OC R LA | JCHE 25 0 i R BRI R
B 3 45 D7 TEEAT T VEAN 0 PEA , LA R LUS (9 0F 58 TR 48 41t
Z%

1 KR EG e L I it

KN 2 1 P R SR A i R K AR TR A AR A K
AEAVE IR KR 2 e A e B M 2y R e v SR RE 0 3K — S
T — WK S8  FE— E R LB AR T, L HBE A Kk
AN S K PR 25 2 | A BEME Tl R I B — A i 1 I 5 K KCRE
i, FURE TE A R S 9 52 56 T vk R Ak B D v A A
HHLR K RESF A S B e it o A AR, F A, % B0
S LA T7 3 B B AR JRCEE (A B 1 R ) 2 — A e R #l—
JE LS ) PR A A 28 0k — i EL (L A PR BEL X 3 00 A i 2 A R
AR il A K575 8 B R ) A P A A T R TR R
B R sl /) i R R RE R, BRORE A e R SRR Rl T
TR E B R A BT, T 50% % K B BE B Eso 2R FE A (19
FHLUEUE

)

Ji
== w
JJ
Lol |

[}

(=)
|||-—|
:I N

1—SEERER,2—SEREEHX,3— B BMAE, 44—k, 5—& 4,
6—R N, T—BEMERE , 8—FBBER
B 1 #R R R E N R
Fig. 1 Schematic diagram of the electrostatic sensitivity tester
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electrostatic sensitivity tester
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Table 1 Electrostatic sensitivity values of lead styphnate obtained under various condition

HL 2% /f Hi, BL/Q FL, A% A1 B /mm ISR/ PRI /% Es/] R4
0.001 0 K2 30 54 0.007 Talawar®!
2x10™ 50 <0.1 20 40 5.24x107 Z [ g

001 1x105 0.12 24 32 0.0106 Ze i
0.01 0 0.12 24 32 0.0078 B
5%10™ 1x10° 0.12 24 32 8.65%x10™ Ze g

PR AR 0 R AL R AT TR, Auzanneau 5F HATR T
SCEAEE IR TR AR IR CREERE HEIE CEAUE ) |
JUST F ARG () IR DR /N 30 v i, 250 R TG v BEL 0 R KA R 2 B
(1] 487 2 5 S BOM R S5 SR 52 e, 25 AL R IH  RifCE FL A RRH
RIS FEL BT TR Y 3G K, Esp SE I/ N E 38 K B — A e by mURRMA,
528 ARG 00 R SR S e — 380, R /N 24 ) 1 e
RREERE, IR R e S, R A, 1991

A Larson ZEM4f 38 T Los Alamos 52 5 % SR FH ik =X i v JeR
JE STt 1) — 22 410 A 24 17 e vl Jo 3 000 | R W A A L | FLBEL
T A 22 T T B DR 2RO IR SR s R AT TS

2011 4F, 1k [ ofe 45 Xof ey SR itk 19k o 0 U 4 8 = 91 & fig
BB R K AE SR HEAT TN, T 3 S R I AR
(GTM) 4 #r it AL MR 2 B2 (FB 2 0.32f, 55 FL FL BH 100k€),
LM ] B 0.18mm , H BT B 1 Ry 17 .

2 KREHHBREENNERSMAWAR

ANTR I 38 2 1 T 0 A5 14 K 24 el R (i 2 SR AR K LB
KK 20 R 1 BB BEAE S B — B M, AR BT o
T H AL A FARES o Ak 2= 21 ian 43+ % U 3R AL i
PRV B RO T AE Y a3 A R R A2 A
X BELERY SR P KR 2 — S PR BT, AN A AR | R
H 3 S M o 5 b R A L G R LIRS I R &
TLALARY) FRARGS G RE I RORL B SR R T IR e AR
TE i PR b 0y Ve Be B T E AT R 1 S a4 i
AHC BB AT ST 40 T 4540 SR L R BE I OC & A AL Ok —
A0 L PR RE AT TR Al 2 H AT I 2T 1)

XTRHNE 22540 5 i P RE Y 06 RAESY, AT LA 4 A
R RE S E AT R UGHEAT BB B B LA
B e 2 BOu FL U M BB 10 52 ), O 3l A R M LA AN T
25 W 28 S5 )T VEAS T OGRS, W T RS b v B
5 H AW IR EPERE () OC R | 1 Ik 26 PR R 5 4 T S5 M kAT
I AR A C R R AR LA, BT, B 2R K KEZY
PR K s S PR Al L A RS OC R A B

[ Skinner X F WL 15 FpAE KR 24 (0 i 2% 5 1G5
PRV TR A0 A 05 1k BB B ik B[R] 43 A R B 0% 3l 32 S A )
PR BE YOG AT IE S B, i el JER R L I AR A UL R R AR S

Il 76

-

3 GTMHERB AL SR E
Fig. 3 Ignition process of GTM by electrostatic spark
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Fig. 4 Schematic of the electrostatic accumulation
test apparatus
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