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Table 1 Density and porosity of the samples

Sample L M H
Density/g cm™ 5.27 5.26 5.15
Porosity/% 13.18 13.34 15.16

~ pores

~ Horizontal &
/ cracks

Vertical :
cracks
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Fig.1 Typical microstructures of TBC samples
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Fig.2 Image analysis of TBC samples: (a) SEM image, (b) porosity network, (c) globular pores (gp), (d) horizontal cracks (hc), and

(e) vertical cracks (vc)
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Fig.3 Percent of each kind of pores
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Table 2 Thermal conductivity k of the samples

Sample L M H

kiw Kt mt 1.05 0.91 0.71
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Fig.4 Thermal conductivity models and the experimental data
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Influence of Air Plasma Spay Distance on the Properties of TBC

Zheng Yixin*?, Liang Jia*, Gong Jianghong®, Pan Wei*
(1. State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China)
(2. Shanghai High School, Shanghai 200030, China)

Abstract: 7YSZ powder was used as feedstocks during air plasma spray (APS). Through controlling the spraying distance during the
process, we got three different TBC samples. The porosity and microstructure were characterized by image analysis (1A), and the thermal
conductivity was tested by laser flash analysis (LFA). Through comparison, we found that with the increase of the distance, the total
porosity increases, and thus the thermal conductivity decreases. The spraying distance also largely influences the shape and distribution of
the pores. With the increase of the spraying distance, the amount of global pores increases but the ratios of horizontal and vertiacal cracks
decrease. As a result, the thermal conductivity can not be described precisely by single porosity models but some complex models are
needed to predict the thermal conductivity.
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