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Abstract In the rolling process of thick plates, it is easy to have problems of uneven distribution of material
structure and coarse grains due to improper process control. In this paper, ultrasonic testing signal on the internal
structure of TC4 rolled plate is studied. The results show that the sound attenuation distribution is uniform when the
sound wave is incident perpendicular to the plate streamline direction. However, the distribution of sound attenuation
is very uneven and stripped in stripe shapes when the incident wave is parallel. For this reason, the section structure
with different acoustic attenuation is analyze. It is found that the ultrasonic attenuation is related to the distribution
and morphology of a phase in the material: in the area where the sound attenuation is reduced, there are more
equiaxed o phases in the material, and the grains are fine and evenly distributed; in the area with large acoustic
attenuation, o phase is obviously elongated, the tissue distribution is not uniform, and there is stripe structure.
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Fig. 1  Size of test sample and its position relationship with plate
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Fig. 2 Schematic diagram of test method
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Fig. 4 Schematic diagram of internal section for metallographic
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Fig. 5 C-scan diagram of bottom wave attenuation detection of sound wave incident from different directions
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Fig. 6 A-scan waveform corresponding to different color parts in C—scan diagram
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Fig. 7 Macro metallographic photographs of four sections
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Fig. 8 High power metallographic photos of samples
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Fig. 9 relationships between the material microstructures and their ultrasonic signals
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