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Non-contact transferred potential measurement technology in ground testing for
spacecraft dielectric charging effect simulation
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The dielectric charging potential is one of the important parameters to be measured in the charging and

discharging effect simulation test. A non-contact transferred measurement method is presented, the influencing factors

on the measurement errors are analyzed, the methods for improving the transferred measurement resolution are

proposed, and a non-contact measurement system with a transfer mechanism is designed. The validation test results

show that the resolution of the dielectric charging voltage is less than 10V, and the error caused by the charge leakage

is less than 1%. The system can meet the requirements of the spacecraft dielectric charging potential measurement.
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Fig. 1 Schematic diagram of spacecraft charging and
discharging simulator(SCADS)
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Fig. 2 Schematic diagram of transfer measurement system
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Fig. 3 Structure of a traditional capacitance probe
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Fig. 4 Equivalent circuit diagram of the measurement system
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Fig. 5 New type of the capacitance probe and its picture
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Fig. 6 Charge leakage characteristics of different
capacitance probes
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Fig. 7 Calibration curves and systematic resolutions for
sensing probes of different sizes
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Fig. 8 Calibration curves and systematic resolutions for
different sensing distances

22.2 NN (0] A5 LA C

W 2, R B R J A5 200 P 2 3 8 R
PRI SRR AR Crs R TN HL SRR 2
Cooo PO, H 2 ROB A Coz 3X 3 HB T2 B

1) I3/ R RSk ML 2 L 2E C

SR TG IR Sk 1R ) R L BEL T %o FEL %
PR AT O (1) TR AR sl T3 RSk P 0o b 55
RO W22 BEHTH 2 PRk e 46 R e 43 Sl dkAT
PRERE, RGP N TV 8V, A4l
BRSO A

2) PN S S LAY Ca

WAHRKATF LT v KEN L, St
PRESA hy W24 (4h)? << 21, SERHISE 2 C
5 In(h/r) e 5 LLB 6 22 o DRI MY RS 8 4 o e 5 4
MACRE, R R S H R ARIR] )RR, (RIS
T PR AR RS /N 1) 2, DAk INFE B2 5 4R 1 0] Hh 55
LA

S A G S B R e e R EB R S RS
PO 16V R3] 8 V. by TIRUEA kL 41 54k
X ZR GG R (R0, K22 2B A [R]85 4 1 A
FER G WIEAT b W5 15 1 R G HE s il 9
PR, W WS LA, R E . Hil
B0 RE 2 ST IR I, B ARk A,
I3 HEAR P PR S S BB o O T ORIE S AT —
SE MRV, B2 EH TN 0.05 mm® [



FRHEUTH - IR TS HUBOS A 6 T Aty e i s A B R e R 215

B T 2

1000

—e— [mm®
——0.5mn?
8001 | 02mme o
= —— 0.05mm? ‘
5 g [0 =g
& 400 27
200 6
0l 5
01000 2000 3000 4000 5000 6000 00 02 04 06 08 10
Sahet Ry AR Ymn?

(a) HrxE Lk (b) REHHEE
K9 ANIRI AR e 4 3 2k (b e A R 50 1%
Fig. 9 Calibration curves and systematic resolutions for
different cross section transfer wires
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