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Damage effect of micrometeoroid on ZrO; coating
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ABSTRACT Abrasion was formed on surface under impact of space micrometeoroid against ZrO
coatings used in outer surface of spacecraft, resulting in the change of optical property. The damage
form of ZrO, coatings under the varied impact speeds was investigated using an electrostatic dust
accelerator to simulate space micrometeoroid particles with size in micron level. The results showed
that the damage extent and form of thermal control coatings depended on impact speed. It was found
that the abrasion was the main reason for the change of optical property of ZrO; coatings. The ratio of
absorption and emission was changed from 0.23 before impact to 0.75 after impact for ZrO2 coatings.
The optical property of coatings was transformed from solar absorber to absolute reflector under the
impact of dust particles.

KEY WORDS materials failure and protection, ZrO, coating, micrometeoroid, ratio of absoptance
and emittace, electrostatic accelerator, high speed impact
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Fig.1 Micrograph showing damage morphol- Fig.2 Micrograph showing damage morphol-
ogy on ZrOz coatings due to collision ogy on ZrOz coatings due to collision

by Al dust particles with <1 km/s by Al dust particles with 1~2 km/s
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Table 1 Relationship of optical property of ZrO, thermal control coating with its damaged area

Sample ZrO; thermal control coating

aso/€o0 0.23 0.226 0.223 0.223

as1/€1 0.75 0.733 0.704 0.764
Sk % 0.09 0.2 0.1 0.17
S:% 7.3 9.2 7.12 7.2

Note: eg—original emissivity; £1—emissivity after impact; ego—original sun absorptance; £s1-sun absorptance
after impact; Sy (%)-area proportion of pits; S¢(%)-area proportion of Al particles
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