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ABSTRACT
This paper is to investigate a defect for thermal barrier coating layers by acoustic emission method in 4-point
bending test. The two-layer thermal barrier coating is composed of 150ym CoNiCrAlY bond coating by vacuum
plasma spray(VPS) process and 250um ZrO,-8wt%Y,O; ceramic coating layer by air plasma spray(APS) process on

Inconel-718. The specimen prepared by cyclic thermal test(500,

1000, 2000cycle) at 1050°C The AE monitoring

system is composed of PICO type sensor, a wide band pre-amplifier(40dB), PC and AE DSP(16/32 PAC) board. The
AE event, amplitude, Cumulative energy and count of coating specimens is evaluated according to cyclic thermal test.
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Table 1 Conditions of grit blasting process

Parameters Condition
Distance 150mm
Grit White Alumina
Blasting pressure 7kg/cm2
Grit size 46 mesh
Roughness(Ra) 3.62um

Table 2 Conditions of vacuum plasma spraying process

Method of plasma spray VPS APS
Working Pressure[mbar] 200 1013
Plasma Arc current[A] 800 600
Primary Gas{SLPM] 55 45
Secondary Gas[SLPM] 6 11
Stand-off distandce[mm] 300 63.5
Powder feeding rate{g/min} 48 45
Carrier Gas[SLLPM] 3 6
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Table 3 Chemical composition and particle size of
coating materials

Commercial o Average Particle
Composition .
Name Size
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Fig. 3 The schematic diagram of thermal fatigue test
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Fig. 3 Microhardness variations before and after
cychic thermal test
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Fig. 4 The XRD analysis of ZrO, powder and TBC
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Fig. 5 AE event and amplitude depending on time
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(b) Count

Fig. 6 Cumulative energy and count depending on time
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