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Lightweighting Fabrication of Ceramic Insulating Tiles

SUN Jingjing WANG Xiaoting SONG Zhaoxu WANG Xiaoyan SUN Chencheng

(Science and Technology on Advance Functional Composites Laboratory , Aerospace Research Institute of Materials &

Processing Technology , Beijing  100076)

Abstract To meet the lightweighting tendency of novel aerocrafts, ceramic insulating tiles with lower—density
(0.25 to 0.30 g/cm®) were fabricated by adjusting densification degree , without changing the composition and primary
processing parameters. The tiles’ microstructure, thermal conductivity, mechanical properties and high—temperature
insulation performance were analyzed.In addition, the effects of sintering temperature and the ratio of long fibers to
short fibers on the tiles’ thermal and mechanical properties were studied. The results show that the thermal
conductivity decreases with decreasing density, while the mechanical properties and high—temperature insulation

performance also decrease ; increasing sintering temperature is an effective approach to improve the tiles’ mechanical

properties for lower—density tiles, while the different ratios of long fibers to short fibers do not affect the tiles’

properties obviously.
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Fig.1 SEM images of three lower—density samples
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Fig.2 Thermal conductivities and mechanical properties of

three lower—density samples at room temperature
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Tab.l1 High—temperature thermal conductivities of
two lower—density samples (measured)
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Tab.2 High-T thermal conductivities of three
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Fig.3 Back-temperature tests for three lower—density samples
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Fig.4 SEM images of samples at different sintered temperatures
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Tab.3 The effects of sintering temperature on tiles’
thermal conductivities and mechanical properties
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Fig.5 SEM images of samples with different ratios of
long fibers to short fibers
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Tab.4 Thermal conductivities and mechanical properties
of samples with different ratios of long fibers to short fibers
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