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Dry-coupled ultrasonic detection of solid rocket motor by time reversal method

Al Chun’ an, CAI Xiaofeng, LI Jian, HAN Zhaolin

(Department of Power Engineering, Rocket Force University of Engineering, Xi’ an 710025, China)

Abstract: To solve the problem that the couplant can’t be used on the surface of SRM shell bonding structure in
ultrasonic detection, a dry-coupled ultrasonic detection system is built, and then special-structure piezoelectric vibrator
and transmission rod are designed for dry-coupled probes. Based on the time reversal, a dry-coupled ultrasonic imaging
method is proposed and the time reversal principle is analyzed. The transient fluctuation chart on the focus moment is
established by extracting damage scatter signals, time reversal and secondary loading. Finally, the defect images are
obtained by two methods, including the sum and the product of the amplitudes of signal elements. The experiment shows
that the proposed method is valid to detect the shape and the position of the defect in bonding structure.
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Fig.1 Time reversal process of dry-coupled ultrasonic
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Fig.2  Defect localization principle by time reversal method
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Fig.3  The working principle of dry-coupled ultrasonic testing system
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Fig.4 Dry-coupled ultrasonic testing system
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Fig.5 Dry-coupled ultrasonic probe
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Fig.6  Transmission rod
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Fig.7 Hardware system
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Fig.10 Damage scattering signals
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Fig.11  Time reversal signals
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Fig.12  Signal envelopes
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Fig.13  Focus amplified signals
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Fig.16  Ultrasonic C-scan image by immersion method
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