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Fig. 1  Schematic diagram of testing device for electrostatic
field strength

1—container of powder, 2—chute, 3—storage bin, 4—elec-
trostatic field strength probe
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Fig.2 Schematic diagram of electrostatic charge quantity mo-
nitoring test device

1—capacitance table, 2—ultraviolet imager, 3—contact elec-
trostatic voltmeter, 4—Faraday cylinder storage bin, 5—charge
scale, 6—chute double branch [, 7—chute double branch I,
8—voltmeter, 9—powder quality measurement system,
10—low resistance grounding storage bin, 11—electrostatic

charge induced current integral tester, 12—computer
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Fig.3 Electrostatic field strength obtained by difference moni-

toring mode
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Table 1

at different position

Electrostatic field strength of moved mode monitoring

position field strength/kV « m™
surface 2160
side 12614
bottom 14709

I 1 ] DL TR HoR I 5 B D 200 mm I
FEL 37 5 AT S SR Ak 00 B LG S # BEAS [ 14 o A
AU AR, foc K rit 37 508 A H AR R R0, A M 3R
T ) 7 P 37 58 AR BB TR R S 5 1 1 /7 ¢

X S P g AR AR i R 3 9 A S HL AT R L
Hh R A T A A L A BRI A 7 IR R A A Y
Gyt R Ao KR P A B R BURL B AR 2 LA
A A B A PR P A A S (E B M 3 T R
BE R IR 08 1) B A T, LR 00 B R JER 358 O 4 b 2 T
Yy, A 51 kS S 8 W A, 3 BORHG R 3 9 A K L R i
Gyt /o DR G 2R A AE o 3R T 2 R ) 4 IR
v o 5 AN BE SIS M 2R v B AR R RE HE B Y B Ok
St , T2 A T R T SE i FL R P RIS A7 7 O
3.2 FHEMEMBNERMRISEZHERTELN

LWERSITIE
3.2.1 AMBRETENEFEZHE-SENIN

SR P 00 585 FA7 32 REONE R 3T AR 0 00 A e it

A g M A 2017 % #25% %64 (515-519)



518

TkZE, AR

Py, 2 O I RCE , A 10 WP HE Y L 5
BERNEK 2,

F 2 IRy M A

3 AERE N ER R R
Table 3

storage bin

Electrostatic voltage of inner cylinder for difference

Measurement of
low resistent current

measurement of
Faraday cylinder

Table 2  Electrostatic charge quantity of difference mode mo-
o mass of voltage of mass of voltage of
nitoring powder/kg inner cylinder/V —~ powder/kg inner cylinder/V
L B L
/M /M 3.80 15790 4.00 0.05
Mike  QUnc 5ii 'ig’1 Mike Qe 552 '|)<g’1 6.00 25580 5.70 0.07
1.00 0.81 0.81 0.90 0.72 0.81 8.10 34160 8.60 0.08
2.10 1.65 0.81 2.40 1.94 0.81 10.20 43000 9.80 0.1
3.80 3.00 0.79 4.00 3.15 0.79 12.10 51500 11.90 0.1
6.00 4.86 0.81 5.70 4.62 0.81
8.10 6.49 0.80 8.60 6.86 0.80
10.20 8.17 0.80 9.80 7.84 0.80
12.10 9.80 0.81 11.90 9.65 0.81

Note: M is the mass of powder; Q is the charge of powder; Q/M is the

charge-mass ratio.
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Fig.4 Faraday inner cylinder spark discharge ultraviolet imaging
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Contrast Testing Study of Electrostatic Monitoring Method for Energetic Powders

WEI Shui-ai, BAI Chun-hua
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: To safely and accurately monitor the risk of combustion and explosion of explosive and propelant powder caused by
electrostatic discharge, aiming at three kinds of monitoring methods, including field strength monitoring and Faraday cylinder
charge quantity monitoring and induced current integral charge quantity monitoring, corresponding testing devices were estab-
lished. The contrast testing study on the accuracy of the electrostatic field monitoring data obtained by different methods and the
reliability of the electrostatic monitoring was performed by the way of substitute material and the safety of the monitoring system
was evaluated. Results show that when powder pile height in storage bin is 200 mm, the field strength monitored by powder pile
surface is 2160 kV, which is only 1/7 of the field strength of 14709 kV in base of powder pile, when powder pile height is
100 mm, the field strength data of powder pile surface is 20 times of the calibration data, it can not achieve accurate and reliable
monitoring of electrostatic discharge risk. The monitoring data of Faraday cylinder charge quantity monitoring method and induced
current integral charge quantity monitoring method are accurate, they can realie the reliable monitoring of electrostatic field, but
Faraday cylinder charge quantity monitoring system itself exists the risk of electrostatic discharge, whereas induced current integral
charge quantity monitoring system has good safety.

Key words: propellants and explosives; electrostatic; field strength monitoring; Faraday cylinder; induced current; charge quantity

monitoring
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