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ABSTRACT: The work aims to enrich and develop space-stable thermal control coatings of low solar absorptance (as) and high
infrared emittance (ey), and to study inorganic thermal control coatings filled with zinc orthotitanate (Zn,TiO,). With oxalic
acid, titanium tetrachloride and zinc chloride as raw materials, Zn,TiO4 powder was synthesized in the combined method of
coprecipitation, calcination and acid washing. Crystal structure and microstructure of the Zn,TiO, powder were characterized by
XRD and SEM, respectively. Then inorganic thermal control coatings were obtained with Zn,TiO, as filler and potassium silicate
(K,Si0s) as adhesive. Cross cut test and thermal cycle test were adopted to study adhesion and thermo-environment adaptability
of the coatings. High purity Zn,TiO, filler was prepared through acid washing, its particle size ranged from 0.5 pm to 3 um. The
og and &y of the Zn,Ti04/K,S105 inorganic thermal control coatings was 0.13+0.02 and 0.90+0.02, respectively. Adhesion of the

coatings as tested in the cross cut test was grade 1. The coatings was free from spalling after 100 thermal cycles at —196~200 C.
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Zn,Ti04/K;Si0; inorganic thermal control coatings made from high purity Zn,TiO, filler exhibits excellent thermal control per-

formance, which is of good application prospects in external surface of spacecrafts as it can meet thermal control design re-

quirements of spacecrafts which feature in high efficiency and long service life.
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Fig.1 TGA analytic curve of precursor
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Fig.2 DSC curveofprecalcinated Zn,TiO,4 precursor
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Fig.5 SEM micromorphologyof powder after
calcination at different temperature
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Fig.7 Bonding test of Zn,TiO4inorganic thermal
control coating: (a) cross cut test,
(b) before thermal cycle, (c) after thermal cycle
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