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Tab.1 Parameters used in APS processing
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AU i (SCFHD 2000 —
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i (SCFHD - 2.5 (Hz)
T2/ kW — 30
&M/ (g/min) 45 50
1 R R I TBC i W ¥R B 7/ (mm) 380 60
Fig.1 TBC specimens after APS deposition WA B 2 W%/ (mm/s) 500 500
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Fig. 2 Schematic of 3D-DIC setup Fig. 3 Schematic of three-point bending setup
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Fig. 4 Schematic of TBC curvature change
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Fig. 6 Cross-sectional profiles of loaded TBC

specimen when it is convex or concave

Bending deformation using DIC measurement: (a) P=3N,(b) P=5N, (¢) P=3N and (d) P=5N.

Specimens are convex upward in (a) and (b), concave downward in (¢) and (d)
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Fig. 7 Cross-sectional profiles of loaded TBC specimen when it is convex
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Experimental measurement of elastic modulus and

residual stress of thermal barrier coatings

ZENG Yu-chun, ZHU Qi, YANG Dong, YANG Zi-yao, ZHU Jian-guo

(Department of Mechanics and Engineering Science, Jiangsu University, Zhenjiang 212013, Jiangsu, China)

Abstract: The elastic modulus and residual stress of thermal-sprayed coating are experimentally
measured by the digital image correlation method. Firstly, three-point bending testing method is used
to measure the elastic mudulus of thermal barrier coating specimens. Meanwhile, the 2D digital image
correlation method is employed to measure the bending deformation of the specimens. The elastic
moduli of the coating in tension and compression stresses states are obtained. The results indicate that
the elastic mudulus is 31 GPa when the ceramic layer is tensiled and 34 GPa when the ceramic layer is
compressed, respectively. Secondly, a formula for calculating the residual stress of thermal barrier
coating based on the internal force equilibrium and curvature change is deduced and the 3D digital
image correlation method is used to obtain the curvature change of the substrate before and after
thermal spraying. Then, the residual stress of the coating specimens is calculated. The results
demonstrate that the residual stress of thermal-sprayed coating is compressive with magnitude of —86
~ —T70MPa.
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