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Bulk resistivity measurement and internal charging effect of epoxy glass
fiber cloth substrate under different temperatures
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(1. College of Chemical and Materials Engineering, Xuchang University, Xuchang 461000, China;
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Abstract: Temperature is an important factor that affects the insulating property and the charging state of internal charging
effect of insulating materials forspacecraft. In this paper, the change rule of bulk resistivity of substrate materials for satallite
circuit board at different temperatures was measured by three-electrode method, on this basis, the effect of temperature on
the surface charging potential and internal maximum electric field of insulating materials was simulated and analyzed by
using DICTAT program. The results show that in the temperature range from -50°Cto 60°C, the bulk resistivity of substrate
material decreases with the increase of temperature, and its variation amplitude is more than two orders of magnitude. At the
same time, the surface charging potential amplitude and internal electric field intensity of the substrate material increase with
the decrease of temperature, and there is a great risk of electrostatic discharge when the temperature is lower than 0°C.
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Fig.1 Schematic diagram of test platform
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Fig.2 Temperature test results of resistivity test samples and
temperature test samples at different temperatures of the
test-bed
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Fig.3 Test results of bulk resistivity of epoxy glass fiber cloth
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substrate under different temperature
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Fig.4 Simulation model of the influence of temperature on

the internal charging effect of insulating materials
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Tab.1 The parameters of epoxy glass fiber cloth substrate
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Tab.2 Test data of bulk resistivity and corresponding

conductivity of epoxy glass fiber cloth substrate under

different temperatures
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Fig.6  Variation of surface charging potential of epoxy glass

fiber cloth substrate with time under different temperature

MIE 638 T LG Y 5 5 AR A2 A0 4 B R R i 2
2 W )0 2 T - F S A S e P I TR 3
%ISR SR A AR TR i LI AR R, AR
R~ i AL Bk TR ORE A B AR 2R Y R AT R T AR R
F e A7 B D 2 TR BT N BB AP D R e S
BLE By it s B A . 2 AR R T A
— B, AR TE N HLA R A AN AL, LI S
FLPY B AR 2R A A R R A AR O T U
Y AT R L AGBOK, R T B, AR
A P A 2R R A B /L DRI 38 i e £ 1 o UL E
OPANETTRN T

28 PR TE LT A AR I T R T HL AT A TE N
T AR 3R P . W AR 78 R, BTN



98 PR AR IS« AN R BZ R P0 S35 AT A FE AR P AL PR BEL R IR 5 P s R AR

AR R R 2 A R R AR AR P L B
LA R 2R {HK] D FLUMIC B2 R e L (M 20
KT RE TR T Do g B R R ARSI
TEENGG , AT AE R RE A FR A A e 22 o i 1) HL T
TEN i R L 37 CUR P 7 s ) 78 1% B AR LT A4 8
AR LT R e i A% B, WL TR R K. B
78 FELINF 8] (0 3900, A1 RE R 2R H A B S T O, Y
FiS FLL 37 o A o 2 8 K R A T R 3 T
K B 25t I T8 5 5 3 N AR AR, BRI A RLER 2R
1 R A AR DR R AR IR A, 2R 78 H LA B A B P
7o H TR AR 28 SR L3 R BV, ERIDT
065 78 FL IR (1 R £ i R ), TR I G A 1Y
78 HLIS [R)CE AT PN BB 2R B 22 ) L i, AT ) 2
B 5 FEL 7 DA K H A PR R S S, (A RHIA B 78
SR A 5 T B2 e I 28 R A R R E T
HL T 0 I 2 LA T K R A i s T %, A Tk B 7
HL Y- 48 T 5 FAV ] B 2

3%

L Lo
7 EMRATEBEEREE
Fig.7 Schematic diagram of internal charging process in

insulating materials
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Fig.8 Maximum internal electric field strength of epoxy glass

fiber cloth substrate material at different temperature
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