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Table 1 Mass fraction of 40Cr steel %o

w(C) w(Cr) w(Si) w(Mn) w(Ni) w(Fe)
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Figure 1 Tempering technology of 40Cr steel
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Figure 2 Hardness gradient diagram and surface

hardness of samples with different nitriding time
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Figure 3 Different nitriding time sample metallography
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Figure 5 Distribution of receiving point and
excitation point
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Figure 6 The time-domain signal diagram and fourier
transform result of laser ultrasound on the samples

with nitriding time of 6 h

78.40

68.60

. 58.80
49.00

39.20

29.40

19.60

9.80

i /MHz

0 10 000 20 000 30 600
BH/m™!
E7 saiEehiiE_S#EEHTHEINET
B IR B - 97 2 -0
Figure 7 Surface wave number-frequency-amplitude
spectrum obtained by two-dimensional Fourier transform
of the sample with nitriding time of 6 h
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Experimental Investigation on Non-destructive Measuring of the Nitriding
Thickness of 40Cr Steel by Laser Ultrasonic

LI Yang'?, PENG Xiaoyong"*, LI Dalei"*, LU Jinsheng’, ZOU Yun'’

(1. School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Anti-fatigue

Manufacturing Technology Henan Engineering Laboratory, Zhengzhou 450001, China; 3.Zhengzhou Machinery Research Institute
Co., Ltd., Zhengzhou 450001, China)

Abstract; The metalloscopy and microhardness method could not meet the needs of whole testing of nitriding
thickness of 40Cr steels products. A laser ultrasonic measurement was proposed to measure the nitriding thick-
ness non-destructively through the dispersion of surface waves. Firstly, the surface waves were excited on the
40Cr steels with different nitriding thickness, and then the surface waves were received by laser interferometer.
So the signals of surface waves were excited and received contactless. Finally, the disperse curves of surface
waves were extracted by 2D-FFT. It was found that the phase velocity of surface waves increased as the nitri-
ding thickness increased. The dispersion of surface waves with low frequencies was higher than that with high
frequencies. The velocity of surface waves would not change when the nitriding thickness was higher than 394
pm. The relationship between the disperse curves of surface waves and the nitriding thickness, could be used
to measure the nitriding thickness. Therefore, the laser ultrasonic was a feasible method to measure the nitri-
ding thickness of 40Cr steel non-destructively, and it had value in engineering applications.

Key words: laser ultrasonic; nitriding thickness; surface waves; disperse curves



