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Preparation and Properties Study of Inorganic Antistatic Thermal Control Coatings

LIN Pengting JIN Yu MENG Teng CUI Linru

(Beijing Spacecrafts, Beijing  100190)

ZHANG Ligong

Abstract The Al-doped ZnO(AZO) antistatic thermal control filler was prepared by co—precipitation method with
potassium silicate used as the binder. The influence of doping ratio, pigment—to—fill ratio and other factors on the resistivity
and thermal control performance of the coating was studied, and the inorganic antistatic thermal control coating was
prepared. The microstructure and phase composition of fillers and coatings were characterized by SEM, XRD, and 3D
measurement laser microscope, and the resistivity and thermal control properties of coatings were evaluated by contact
resistance tester and spectrophotometer. The results show that the coating has a dense surface, uniform thickness, good
film—forming properties, good adhesion to the substrate (level 1) ,and excellent thermal control performance (a,=0. 19+
0.02;,=0. 92+0. 02) ,low resistivity [ (3.0-18.0)%x10° Q*m ], and excellent space environment adaptability , which has
great application prospects in the field of spacecraft anti—static thermal control.
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Fig. 1  Variation of pH value of solution with time during co—

precipitation reaction
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Fig. 2 The XRD diffraction pattern, SEM image and EDX energy spectrum analysis analysis of 1% Al-doped ZnO powder prepared by co—

precipitation method before and after calcination
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Tab.1 Influence of pigment—to—fill ratio on coating properties
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Fig.3 The images of coating adhesion force test by the cross—

cut method(a) and 3D measurement laser microscope (b—d)
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Tab. 2 Effect of doping ratio on coating properties
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Fig. 4 The effect of doping concentration on the spectral

reflectance of modified pigment
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Tab.3 Effects of vacuum—ultraviolet irradiation on inorganic antistatic thermal control coatings
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Fig.5 The change of solar absorption ratio of the coating with

the ultraviolet irradiation dose
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ultraviolet irradiation
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Fig. 7 Spectral reflectance curves before and after vacuum—
electron and proton comprehensive irradiation test
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