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Table 1 Calcining technique of BMT powder

Temperature/ C 1200 1300 1400 1450

Time/h 2 2 2 4
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Table 2 Parameters used in the APS

Ceramic coating YSZ BMT
Current/A 850 950
Primary gas (Ar) flow/cm® min* 75 90
Second gas (He) flow/cm® min™ 45 50
Carrier gas (Ar) flow/cm® min™ 8 10
Powder feed/r min™ 4.0 3.0

Spray distance/mm 75 75
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Table 3 Parameters used in the HVOF

Bonded coating CoNiCrAlY
Primary gas (O,) flow/cm® min™ 1900
Fuel flow/L h™ 21
Carrier gas (Ar) flow/cm® min™ 1
Powder feed/r min™ 5.0
Spray distance/mm 380
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Fig.1 XRD patterns of the BMT powder under different

calcination techniques



166 *

Mol )R AR TR

AT 3%

E 2 BMT # R SEM W B

Fig.2 SEM images of the BMT powders: (a) agglomerated powders, (b) cross-sectional of agglomerated powders, (c) powders after heat

treatment, and (d) cross-sectional of powders after heat treatment
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Fig.3 XRD pattern of the BMT powder after thermal treatment
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Fig.5 XRD patterns of the surface of BMT/YSZ coatings
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Fig.6 Cross-sectional micrograph of the BMT/YSZ coatings
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Fig.7  Morphologies of the BMT/YSZ coatings after thermal shocking: (a) surface morphology, (b) surface microstructure,

(c) back scattered electrons picture of surface, and (d) cross-sectional metallograph
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Preparation and Thermal Shock Resistance of Ba(Mgy;3Tay3)O3 Thermal
Barrier Coatings

Cao Yupeng, Wang Quansheng, Liu Yanbo, Shao Yating
(Beijing Institute of Technology, Beijing 100081, China)

Abstract: Ceramic powder Ba(Mg1/3Taz3)Os (BMT) was synthesized by the solid-phase synthesis method with the raw materials powder of
BaCO3;, MgO, and Ta,0Os. Then BMT/YSZ coatings were prepared by atmospheric plasma spraying (APS). The phase composition and
microstructure of the BMT powder and coatings were analyzed by XRD, SEM and optical microscope. The thermal shock resistance was
evaluated by water quenching. The results show that the BMT powder with perovskite structure can be synthesized at 1450 °C for 4 h. The
BMT powder reveals desirable phase stability. The BMT/YSZ coatings have a compact microstructure and higher binding strength between
each coating. Spallation is observed within the BMT coatings after 9 cycle thermal shock testing from 1150 °‘C to room temperature. Low
fracture toughness of BMT and the precipitation of Bas;TasO15 phase are the main reasons for failure of BMT/Y SZ coatings.
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