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Image method of shaft ultrasonic detection based on beam diffusion
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Abstract: After the installation of large shaft workpieces, it is usually only possible to detect from the end
faces, and the dangerous crack defects are not easy to detect. In view of the above problems, this paper
proposes a beam-based end-grid ultrasonic detection tomography method based on beam diffusion. A shaft
ultrasonic testing platform was built, and the flat bottom hole defects were detected at the end face. The data
were processed based on the beam diffusion design superposition algorithm, and then the pseudo color cross
section representing the internal information of each depth was reconstructed according to the result. In order
to identification of internal defect locations and ranges, compared with the conventional method, the beam
diffusion based superposition algorithm processes the data imaging quality better, and improves the defect
detection sensitivity to more than 12 dB.
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Fig. 7 Superposition processing flow chart
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391 0.87 1.01 1.46 1.35 10.27 9.93 9.18 9.68 21 19 15 17

392 0.47 052 0.97 0.77 6.41 6.27 6.03 6.05 22 21 15 17

#*3 5 MHzIREESXt
Table 3 5 MHz amplitude signal comparison

‘ JEIRIRE/V BINEE/V H2i/dB
R FE /mm

33 34 43 44 33+ 34+ 43+ 44+ 33 34 43 44

388 0.04 0.03 0.03 0.05 0.53 0.52 0.53 0.52 22 24 24 20
389 0.05 0.05 0.05 0.08 0.72 0.71 0.72 0.70 23 23 23 18
390 0.08 0.06 0.08 0.12 1.26 1.25 1.26 1.25 23 26 23 20
391 0.07 0.05 0.07 0.08 1.01 0.88 1.00 0.88 23 24 23 20

392 0.05 0.02 0.03 0.03 0.45 0.44 0.50 0.50 19 26 24 24

#4 10 MHzIREESXIEE
Table 4 10 MHz amplitude signal comparison

FA /v B/ V Hi% /dB

RIE /mm
33 34 43 44 33+ 344 43+ 44+ 33 34 43 44

388 0.038 0.017 0.026 0.03 0.44 043 042 0.44 21 28 24 23
389 0.028 0.017 0.018 0.02 0.46 0.45 0.44 0.45 24 29 25 26
390 0.025 0.018 0.029 0.027 0.48 0.47 0.48 0.49 25 28 28 25
391 0.035 0.022 0.026 0.025 0.44 0.45 0.46 0.46 22 27 24 25

392 0.027 0.02 0.029 0.016 0.43 0.44 045 0.46 25 27 24 29
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