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Fig.1 Principle diagram for full-focus imaging of curved sur-

face PBX components (water immersion method)
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Table 1 Comparison of parameters under different algo-
rithms
imaging algorithm A/dB W/mm SNR/dB API

traditional TFM -22.16 1990 1.37 22.32
TFM after surface correction -8.38 1.80 2.13 9.46

surface correction with DMAS 0.00 1.20 5.32 5.07

Note: A is amplitude. W is horizontal width. SNR is signal-to-noise ratio. API

is array performance index.
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Fig.7 Crack measurement results of different algorithms
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Water Immersion Ultrasonic Total Focusing Method for Internal Cracks in PBX

Gan Ren-jie'?, YU Li-da'’, LI Hai-ning', ZHANG Wei-bin', LI Wei-bin’, YANG Zhan-feng'

(1. Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China; 2. School of Aeronautics and Astronautics, Xiamen
University s Xiamen 361102, China; 3. School of Traffic and Transportation Engineering , Central South University , Changsha 410075, China)

Abstract: The internal crack detection of polymer bonded explosive (PBX) is of great significance and engineering application
value for its safety and structural integrity evaluation. In order to improve the imaging detection accuracy and image quality of
PBX internal crack defects, the curved surface modified water immersion ultrasonic total focusing imaging method was pro-
posed. On this basis, the delay multiply and sum (DMAS) technology was further combined. The ultrasonic imaging detection of
the bottom crack defects of the @100.0 mm semi-cylindrical PBX was studied by water immersion method, and high-precision
imaging characterization and high signal-to-noise ratio imaging of this bottom crack defect of the curved PBX was realized. The
experimental results show that the crack defect height measurement error of the traditional TFM imaging algorithm is 12.0%, and
the image signal-to-noise ratio is 1.37 dB. The height measurement error of this crack defect after surface correction is 3.6%, and
the image signal-to-noise ratio is 2.13 dB. The crack defect height measurement error of the surface correction algorithm com-
bined with DMAS is only 0.4% , and the image signal-to-noise ratio is 5.32 dB.
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