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Ultrasonic thickness measurement of NiCoCrAlYTa coating on turbine blade
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Abstract: NiCoCrAlYTa coating has been widely used as an antioxidant coating for high-temperature components of aeroengine, and the

thickness of coating affects its oxidation resistance. In this paper, the signal mutation between the coating and the matrix was used to

isolate the time interval between the signal mutation point and the mutation point by wavelet transform. The thickness of the coating was

calculated and applied to the thickness of the turbine blade with NiCoCrAlYTa coating Measurement, ultrasonic coating thickness

measurement results and metallographic dissection thickness measurement data were compared. The results show that the coating

thickness obtained by the ultrasonic coating thickness measurement method is close to that of the metallographic method, and the relative

error is about 5% under the average thickness of 150 pm.
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Fig. 1 Propagation model of water immersion
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ultrasonic wave in coating
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Fig.2 The blade of NiCoCrAlYTa coating
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Fig.3 The ultrasonic time domain signal
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Fig.4 The mean value of wavelet modulus maxima
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Table 1 Thickness measurement results from wavelet transform

Rt 1 XAk LBl 2 IKBGURE 2 KB 3 XA 3 XKBRE 4 BSR4 KBRE
(As AN d/pm AN d/pm AN d/pm AN d/pm

1 60 156 62 161.2 66 178.2 71 184.6

2 62 161.2 60 156 67 180.9 70 182

3 61 158.6 61 158.6 65 175.5 71 184.6

4 62 161.2 62 161.2 66 178.2 70 182

5 56 145.6 60 156 68 183.6 69 179.4

6 60 156 63 163.8 67 180.9 70 182
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Fig.5 The map of mosaic specimen
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Fig. 6 The Metallograph of the coating on the blade
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Table 2 The results from metallographic analysis

for thickness measurement

- IXEGAE 2 AR 3 KA 4 XuRe
A JERE/ pm JEEE/ um JEE/ pm JEEE/ um
1 156.67 160.8 170.2 178.6
2 159.42 160. 05 175.04 176.05
3 157.2 160.28 172.6 177.5
4 159.8 163.38 176 172.6
5 144.71 160.2 177.6 167.42
6 156. 67 164.7 176 175.6
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d,/pm 8, dy/pm 2 S, 2%/ %
1 X4 155.75 3.00 156.43 5.79 0.44
" 2 X4, 161.57 3.62 159.47 3.15 1.30
3 X 174.57 2.24 179.55 2.83 2.85
4 X 174.63 3.12 182.43 1.97 4.47
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Fig.7 The relativity of the metallographic measured
coating thickness and the ultrasonic wavelet

transform measured coating thickness
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