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Effects of Temperature on Surface Charge of
Polyimide with Different Thickness

MENG Zhi—cheng, SUN Yong-wei, YUAN Qing-yun, WANG Song, ZHOU Li-dong

(Institute of Electrostatic & Electromagnetic Protection, Mechanical Engineering College, Shijiazhuang 050003, China)

Abstract: In order to study the charge degree of polyimide with different thickness under the circumstance
of temperature change, the surface charge synthetic experimental system developed for the dielectric material of
spacecraft, and temperature controllable, was used to experiment the surface charge of different thickness of poly-
imide material at different temperature. The electron energy was set to 25keV, and the electron beam density was
set to 0.5, 1, 2nA/ecm’, respectively. Experimental results show that, when the temperature is constant, with the
increase of thickness of polyimide, the balance potential of surface charge of the sample would increase gradual-
ly. When the thickness of polyimide is constant, with the increase of temperature, the balance potential of sur-
face charge of the sample would decrease gradually. When the temperature is in the range of 273 ~ 363K, the
greater the thickness of the polyimide sample is, the greater the effect of the temperature change on the surface
charge balance potential of the polyimide. When the temperature is in the range of 243 ~ 273K, the greater the
thickness of the polyimide sample is, the smaller the effect of the temperature change on the surface charge bal-
ance potential of the polyimide.
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Fig. 1 Schematic diagram of integrated experiment system
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Fig. 2 Change of the surface potential of polyimide with
the charge time at different temperatures (beam density is
0.5nA/cm?)
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Fig. 4 Change of the surface potential of polyimide with

the charge time at different temperatures (beam density is
2nA/cm’?)
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