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Fig.1 Morphologies and particle size distribution of BZT powder: (a) synthesis powder, (b) spraying powder, and (c) particle size distribution
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Table 1 Parameters used in the air plasma spraying

Parameter CoNiCrAlY YSZ BZT
Current/A 550 850 800
Primary gaas (Arl) flow/ 120 75 100
cm’min
Second ggs (Hﬁ) flow/ 10 45 20
cm® min
Carrier ggs (Arz flow/ 8 8 8
cm’min
Powder feed/r min™ 2.0 4.0 4.0
Spray distance/mm 75 75 75
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Fig.2 XRD patterns of powders: (a) BZT, (b) BMT, (c) BNT, and (d) BST
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Basic Performance Evaluation of Composite Perovskite Ba(Zny;3Tay3)Os; Ceramic as
Ceramic Coating Material for Thermal Barrier Coatings

Cao Yupeng ', Liu Yi?, Li Wenhui?, Zhang He *, Ning Xianjin *, Wang Quansheng *, Li Wenbin®
(1. College of Aeronautics and Astronautics, Taiyuan University of Technology, Taiyuan 030024, China)
(2. HBIS Group Co., Ltd, Shijiazhuang 050023, China)
(3. CASIC Space Engineer Development Co., Ltd, Beijing 100854, China)
(4. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)
(5. State Key Laboratory of New Textile Materials and Advanced Processing Technologies, Wuhan Textile University, Wuhan 430200,
China)

Abstract: Ba(ZnisTaz3)Os (BZT) ceramic was synthesized by a solid-state reaction method using BaCOs, ZnO, and Ta,Os powders as the
raw materials. The phase structure, high-temperature phase stability, thermal conductivity, coefficient of thermal expansion, and
adaptability of spraying process of BZT were investigated and characterized, and compared with Ba(Mg1/3Taz3)O3 (BMT), Ba(Niy3Tazs)Os
(BNT), and Ba(SrysTazs)Os (BST) to evaluate the potential application of BZT as a top coating material for thermal barrier coatings. The
results indicate that no phase transition occurs during the heating from room temperature to 1500 €, and BZT is quite stable up to 1600 <C
for 48 h, without the occurrence of decomposition, showing excellent high-temperature phase stability. The thermal conductivity of BZT is
only 1.65 W m™ K™ at 1200 €, which is significantly lower than those of BMT (2.57 W m™ K™), BNT (2.56 W m™ K™) and BST (2.11
W m™ K™, showing better high-temperature heat insulation ability. The average coefficient of thermal expansion of 11.3x10°® K™ for BZT
from 200 € to 1400 € is higher than these of BNT (10.7x10° K™*) and BST (8.1x10° K ™). The plasma-sprayed BZT coating has single
perovskite structure, and the adhesion between the layers is compact for YSZ/BZT double-ceramic-layer coatings. Therefore, BZT ceramic
might be a promising candidate material for novel thermal barrier coatings.

Key words: thermal barrier coatings; phase stability; thermal conductivity; coefficient of thermal expansion
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