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Test apparatus of electrostatic accumulation
caused by from explosive friction
l—sample, 2—funnel, 3—{flume,

4—Faraday canister, 5—digital charge meter
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Table 1 Electrostatic accumulation of RDX with different mass
RDX fl 1 /nC —
ume Oang e Q 0/nC q §
/g /(°) 1 2 3 /nG - kg
40 45 -123.3 -119.4 -121.5 -121.4 -3.04
30 45 -87.3 -91.8 -93.5 -90.9 -3.04
20 45 -66.4 -71.3 -72.0 -69.9 -3.50
40 55 -181.2 -167.5 -178.1 -175.6 -4.39
30 55 -137.0 -133.9 -142.5 -137.8 -4.59
20 55 -96.0 -101.6 -95.7 -97.8 -4.89
Note: RDX feed rate =1 g - s~', Q, measure value of electrostatic
accumulation.
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Fig.2 = Electrostatic accumulation of RDX

with different mass at angles 45° and 55°
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Table 2 Effect of feed rate on electrostatic accumulation of RDX

Q/nC

RDX feed rate _ q
/g /ges! 1 2 3 O/mC e kg
40 1 -123.3 -119.4 -121.5 -121.4 -3.04
30 1 -87.3 -91.8 -93.5 -90.9 -3.03
20 1 -66.4 -71.3 -72.0 -69.9 -3.50
40 2 -80.6 -76.0 -77.8 -78.1 -1.95
30 2 -62.1 -58.3 -58.7 -59.7 -1.99
20 2 -38.4 -48.3 -42.8 -43.2  -2.16
10 2 -21.3 -21.9 -20.1 -21.1 -2.11

Note; flume angle =45°.
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Table 3 Electrostatic accumulation of RDX/ Al with different mass

RDX RDX/Al flume angle Q/nC — q
/s 88 /(%) 1 2 3 O/mC e kg !
40 75720 45 19.0 20.3 20.1 19.8 0.50
30 75720 45 14.7 14.5 15.5  14.9 0.50
20 75720 45 10.3 9.7 9.3 9.8 0.49
40 75/20 55 13.5 14.3 13.8 13.9 0.35
30 75720 55 10.9 11.3 9.9  10.7 0.36
20 75/20 55 7.9 83 8.5 8.2 0.41
40 65/30 45 47.2  46.3 49.1  47.5 1.19
30 65/30 45 35.9 34.5 35.5 353 1.18
20 65/30 45 22.4 25.1 23.3  23.6 1.18
50  65/30 55 31.0 33.4 32.5 32.3 0.65
40 65/30 55 28.1 27.4 27.0 27.5 0.69
30 65/30 55 22.1 22.8 21.9 22.3 0.74
20 65/30 55 14.8 13.9 14.3  14.3 0.72

Note: RDX feed rate=1 g * s ! , RDX/Al =65/30.
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Table 4 Effect of explosive particle size on

electrostatic accumulation of RDX

explosive mass L a/nC 1
/g 1 2 3 /uC -+ kg™!
industrial RDX 20 -66.4-71.3-72.0 -69.9 -3.50
industrial RDX : extra
20 -59.7-62.1-64.9 -62.3 -3.11

fine RDX =3 : 1

Note: RDX feed rate =1 g+ s ', flume angle =45°.
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Table S Effect of organic solvent on

electrostatic accumulation of RDX/Al

. . amount of Q q
organic solvent explosive solvent/% /G /G- kg

petroleum ether industrial RDX 3 -85.8 -4.29
no solvent 0 9.8 0.49

petroleum ether 3 28.6 1.43
petroleum ether RDX/Al 6 25.4 1.27
petroleum ether =75/20 8 24.4 1.22
ethyl acetate 4 28.2 1.41
ethyl acetate 8 30.0 1.50

Note: Explosive 20 g, RDX feed rate =1 g - s =", flume angle =45°.
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Measurement and Analysis of the Frictional Static

Electricity Characteristics of Composite RDX

LU Ming', ZHAO Sheng-xiang’, CHEN Jing'

(1. Nanjing University of Science and Technology, Nanjing 210094 , China;

2. Xi'an Modern Chemisiry Research Institute, Xi'an 710065, China)

Abstract ; Electrostatic accumulation caused from RDX explosive and RDX/Al composite explosive friction was tested with a
one-meter long flume. The results show that RDX obtain electrons while sliding on flume, and electrostatic accumulation ( which is
from —3.0 nC - kg ' to —=5.0 pC - kg™') has a linear relationship with the mass of RDX. The characteristic of static electricity
and electrostatic accumulation change after the addition of aluminum powder. The maximum electrostatic accumulation of RDX/Al is
1.19 wC - kg ' while that of RDX is —4.89 pC - kg~ '. Electrostatic accumulation changes from 0.35 —0.50 pC - kg ™' to 0.70
-1.20 wC « kg~" with the proportion of Al powder increasing from 20% to 30% . The electrostatic accumulation of RDX/Al

composite explosive increases from 0.50 pC + kg™' to 1.20 = 1.50 wC - kg ™' after addition 3% —8% organic solvents, such as
petroleum ether and ethyl acetate.

Key words:applied chemistry; explosive; RDX; Al powder; electrostatic sensitivity



