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Fig. 1 The surface discharge effect simulator
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Fig. 2 The block diagram of surface discharge effect
simulator
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Fig. 3 Control panel of the power and the control equipment
for surface discharge effect simulator
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Fig. 4 Discharge gun for the surface discharge effect
simulator

AR (LB 5D H T AR R R
5, OB AR R AN, BT HIEE A,
SR FH A AR 14 5 2o A PRRRE T o L P R )
B R, RN A BE s T U, IF v I
FEL PR g ] BT BR A7 2 75 B LE A 1 TR A A=
FR % T BB AL o TR 2 M [ 2 o P ] 5 T L3
MW, DR e rt.

[ﬂ'ﬂu&lﬁ'ﬂ | gL T L)
. b3 -
= e o

T (i g

N Lutudddmindn

5 AR RO B
Fig. 5 Schematic diagram of air discharge pole
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Fig. 6 Sensor of pulse current
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Table 1 The results of discharge voltage for simulator test

e e b R R AE0) A 22/
BORHE/AV | SRRV %
2 2.05 25
3 3.14 47
4 4.08 2.0
5 5.05 1.0
6 6.08 13
7 7.02 0.3
8 8.04 0.5
9 9.00 0
10 9.96 0.4
11 10.87 1.2
12 11.88 1.2
13 12.85 1.1
14 13.85 1.0
15 14.85 1.0
16 15.85 1.0
17 16.88 0.7
18 18.29 3.9
19 19.42 3.1
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Fig. 7 Test system of discharge current
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Fig. 8 The relation between the discharge voltage and the
peak current of discharge
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Fig. 9 The relation between the discharge voltage and the
rise time of discharge current
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Fig. 10 The relation between discharge voltage and pulse
width of discharge current
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The surface discharge effect simulator for spacecraft

Gao Shifeng, Xiang Hongwen, Zhang Jiye, Cai Zhenbo
(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: This paper develops a surface discharge effect simulator for spacecraft, complete with its parameters, principles and
design. The accuracy of the discharge voltage is determined by a calibration system. The discharge current pulse characteristics are
measured, such as the peak current of the discharge, the rise time of the discharge current, and the pulse width of the discharge
current. The relations between the discharge current pulse characteristics and the discharge voltage are analyzed. It is shown that
the discharge characteristics of the simulator can meet the requirements of the surface discharge effect simulating test for
spacecraft.

Key words: spacecraft; surface charging and discharging; discharge gun; measurement of discharge properties
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