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Analysis and Research on Ultrasonic Detec-
tion Abnormal Reflection Echo of EMU
Wheels
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DU Yuxin, MENG Qingshun, LIU Chuang

Abstract In this paper, the abnormal reflection echo is ana-
lyzed and studied, which is generated at the positioning pin
hole during the ultrasonic detection of 350 km/h EMU wheels.
The results show that the abnormal reflection echo appears after
the inherent echo of the positioning pin hole, and the sound
distance is fixed. The larger contact stress between two positio-
ning pin holes is the main reason for the abnormal reflection
echo. Then, the abnormal reflection on both sides of the posi-
tioning pin hole and the source of the positioning pin hole stress
are tested and verified. The verification results show that this
type of abnormal reflection echo is non-defect wave, and the
positioning pin hole stress is generated during the operation of
EMU wheels.
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Fig. 1  Abnormal reflection echo screenshot of B-scanning

waveform at the positioning pin hole
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Fig.2 Abnormal reflection echo screenshot of A-scanning

waveform at the positioning pin hole
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Fig.3 Location of positioning pin hole and diagram

of the reflected echo
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Fig.4 Abnormal reflected echoes after applying

stress to the positioning pin hole
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