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Abstract: Dielectric-conductor adjacent structure commonly exists in spacecraft. To investigate the
charging characteristics of the structure, different samples are designed and irradiated by Sr-90  source to
simulate the energetic-electron environment in space and sample charging potentials are measured during
experiment. By using 3-D simulation tool of deep dielectric charging, different structures are modeled and
charging potential and electric field are calculated numerically. Experimental results and simulation
analysis show that the maximum dielectric surface potential and built-in electric field of the structure are
positively associated with the width and height(relative to conductor surface) of dielectric. Wider or higher
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dielectric will be subjected to greater discharging risk. Especially when there is a narrow gap between
dielectric and conductor, the electric field inside dielectric will enhance dramatically and may result in
internal break-down. The electric field of the gap region can easily exceed the vacuum break-down
threshold value. To mitigate the internal charging hazards of such structures in space engineering
applications, the width and height of dielectric should be minimized as far as possible and the gap between
dielectric and conductor must be avoided.
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Fig.1 Spacecraft Charging and Discharging Simulator
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Fig.2 Schematic diagram of sample #1 and #2
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Fig.3 Schematic diagram of sample #3
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Table 1 Parameters of PI for simulation

gk pl(g em?) € oo/(@t m?) ko/(Q" m™ rad™ s%) A

PI 1.42 3.45 1.0x10 2.0x10° 0.6
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Fig. 5 Four different structures modeled in SIC3D

2 ZWMHESRRESH
2.1 AREEMSENREFEFFERNRD

FE Sro0 JRUMEERE IR T, #1. #2 FE5 & H AL EALE B A AR A 6 Frar. £ 2000 73
BiE, FESORE A TP . #1 BERALE 1 1P ETEALZ) N-14000V, f7E 2 FISFHTHALZ
N-16500V; #2 FEMALE 1 P AL 20 79-13000V, 2B 2 BT F 244 79-15000V .«

#L T TIPS 80 v T2 R X I B P AR T LA, X A S A e R
AR, a7 A St 7e L B v TP AR U A2 B 2 RO BL S T B 1 AL,
BT A S S R ZE e, FE B LA T



chinaXiv:201703.00263v1

-18000 ~

-16000 S

4 = s N v
-14000 - ‘// vV

-12000 p o
< -10000 -
el 1 —s— #FES BN
*:gj -8000 —o— #IFES_(1H2
] R oy
B 60004 —A— #2FE (B

] —v— #2FE i _frE2
-4000

0 ' 500 " 1000 1500 2000
FR R (min)
B 6 Ff R T e A B T U] 1324,

Fig.6 Evolution of surface potential of two samples
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Fig. 7 Distribution of potential in model a, b and ¢
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Fig. 8 Distribution of electric field in model a, b and ¢
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Fig. 9 Variation of maximum surface voltage and electric field of dielectric with its width and height
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Fig. 11 Evolution of surface potential of sample #3
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