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Ultrasonic Testing on Grain Size of 304 Stainless Steel
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Abstract: Taking 304 austenitic stainless steel samples with different grain size as research object, water-
immersed shear wave testing was carried out with a ultrasonic transducer with frequency of 5 MHz. The energy
characteristics of crack defect and grain reflection signals were analyzed by fast Fourier transform (FFT) to
eliminate the interference of defect signals. Relative second-order nonlinear coefficients of samples without crack
defects were obtained by ultrasonic testing, and the relationship between the coefficient and the average grain size
was analyzed. The results show that when the energy proportion in 1.6 —4.4 MHz band was less than 1%, we
considered that no crack defects existed in the austenitic stainless steel. The relative second-order nonlinear
coefficient decreased with the increase of average grain size of the austenitic stainless steel, so the parameter could

be used to charaterize the grain size of austenitic stainless steel.
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Fig.1 Schematic of steel tube ultrasonic testing
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Fig.2 Microstructures of samples before (a) and after (b—f) heat treatment under different conditions
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Fig.3 Ultrasonic pulse signals of different samples: (a) sample 1; (b) sample 2; (c) sample 3; (d) sample 4; (e) sample 5 and (f) sample 6
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Fig.4 Energy distribution of different samples by fast Fourier transform: (a) sample 1; (b) sample 2; (c¢) sample 3 and (d) sample 4
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Table 1 Fundamental wave and second harmonic amplitudes

of samples without crack defects
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Fig.5 Curve of ultrasonic relative second-order nonlinear

coefficient vs average grain size
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