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Ultrasonic microscopic measurement for ultra-thin coating thickness of precious metals
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(School of Mechanical Engineering?, Collaborative Innovation Center of Steel Technology®,

University of Science and Technology Beijing, Beijing 100083, China)

Abstract: As a nondestructive testing technology, ultrasound is gradually applied to the thickness detection
of metal coating. However, the echo generated by coating always overlaps with the interface echo in the
ultrasonic blind zone, leading to the difficulty in extracting the information of ultra-thin coating thickness.
Therefore, based on the ultrasonic microscopic measurement, an ultrasonic characteristic parameter, spectral
sample entropy, was introduced in our measurement. According to the idea of soft-sensing, a mapping
relationship was established between the spectral sample entropy and the ultra-thin coating thickness to
achieve precise prediction for the coatings thickness of precious metals. Pure silver samples with hundred
micron-sized gold coating were used to perform verification experiments. The results showed that the
accuracy of the prediction model based on spectral sample entropy could reach 94.7%, better than the
predicting outcomes of analysis using traditional ultrasonic feature, indicating this new quantitative
characterization method is effective.
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Fig.1 SAM-300 Water immersion ultrasonic microscopy system

30 T 40
@ / Interfacial wave (®)
20 F 30 X=2584
Y=24dB
First back-wall echo 20
10} /
2] -]
10 X=2920
E 0 l W’WW 1 §
£ /4 20 Ml
B q0f =
E Second E_m
back-wall echo
=20 F
=20
30 30 o
200 1 m =
-40 L . -40
0 5000 10000 15000 2200 2400 2600 2800 3000 3200
Timex0.2/ns Timex0.2/ns

(a). WIk4=315 5 (Time domain full wave signal); (b). 9% )2 )% 55 5 1Ml 31 #5 & (Coupling of coating-related waveforms and interface waves)

B 2 BtEREIFMR B

Fig.2 Signals related to precious metal plating materials
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Fig.3 A comparison between the time domain and frequency domain
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Tab.2 Spectral sample entropy of the different samples
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