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Meng Lingxiao' ,Shi Wenze',Lu Chao' ,Huang Liang”, Ling Jian®
(1. Key Laboratory of Nondestructive Testing, Ministry of Education, Nanchang Hangkong University, Nanchang 330063, China;
2. Key Laboratory of Safety of Hydrogen Energy Storage and Transportation Equipment for State Market Regulation, China Special

Equipment Inspection & Research Institute, Beijing 100029, China; 3. Sinoma Science & Technology
(Chengdu) Co. , Lid. , Chengdu 611435, China)

Abstract: To address the problems of low echo signal-to-noise ratio (SNR) and Lorentz force failure in the online monitoring of fiber-
wrapped gas cylinder by electromagnetic acoustic transducer (EMAT) , an attached EMAT shear horizontal (SH) guided wave detection
method based on coding compression is proposed. Through finite element modeling, the effects of Barker code sequence bits and
subpulse carrier period, chirp signal pulse width and band width, combined Barker code combination on pulse compression signal SNR
and resolution are analyzed and evaluated experimentally. Finally, the 20 mmX0.5 mmx2 mm crack defect of the fiber-wrapped gas
cylinder is detected. The results show that the metal attached method can effectively solve the problem of EMAT failure in non-metallic
materials. Increasing the sequence bit and carrier period of Barker code, increasing the chirp pulse width, decreasing the chirp band
width, and increasing the sequence length of combined Barker code can improve the SNR of pulse compression signals. After
optimization design, compared with the traditional Tone-burst excitation method, the SNR of defect echo can be improved by at least
20.4 dB by pulse compression technology. Among different coding algorithms, chirp signal excitation has the highest SNR, reaching
23.9 dB. When 3 X 13-bit combination Barker code is adopted, the main lobe width of pulse compression signal is 28.8 ws. The
resolution is highest, but the SNR is low.
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Table 2 SNR and main lobe width of defect echo under
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e SNR/dB T TERE/ s
13 i Barker % 13.2 50. 6
Chirp 5% 14.6 54.9
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3 SRIGTENIE

3.1 FHESESHEVMXBEEERNRS
AOMEURE B A BB (R ) AR A Rl B A B
A 410 mm, KK 1 800 mm, £] 4 45 28 < N B =X A
T 8 P K 2R BE AN IK] 14 FR 7, Tektronix AFG3022B I
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Table S SNR and main lobe width of pulse compression

signals at different pulse widths
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{5WE b/ dB 24.8 27.4 34.0
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Table 6 SNR and main lobe width of pulse compression

signals at different band widths
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Bl =X
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Table 7 SNR and main lobe width of pulse compression

signals at different combinations

H4 Barker 5%

s = 3%5 3x7 3x11 3x13
(75 ps) (105 ps) (165 ps) (195 ps)

{5t/ dB 23.6 25. 4 26.9 28. 1

T/ ps 28.6 27.9 27.9 27.0
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Table 8 Defect echo pulse compression signal SNR and

main lobe width of different excitation signals
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