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The optimization for ultrasonic total focusing method of solid directivity

compensation of array element

WANG Chong MAO Jie LIAN Guoxuan

(State Key Laboratory of Acoustics, Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract The propagation of sound waves is affected by the directivity of the array element, and the total
focusing imaging amplitude of defects is different from different angles. The larger the relative angle with the
array center, the lower the amplitude of the echo is, which is easy to cause the defects to be missed. To improve
the inspection effect of total focusing method (TFM) to defects with large angles relative to array center, the
far field directivity function in solid medium of a single element is applied to the TFM algorithm in this paper,
to compensate the amplitude of defects in large angle area. Experimental results show that compared with
the basic TFM algorithm and the traditional directional compensation TFM algorithm, the optimized TFM
algorithm in this paper based on solid directivity has higher detection sensitivity for defects in large angles,
and the effective detection range of TFM is expanded.
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Fig. 1 A schematic diagram of two dimensional

total focusing method geometric model
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angular array element
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Fig. 3 Comparison of conventional and solid directivity curves in different element width
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tions of the holes to the array center

S5 RE/mm  fWf/(°) g5 R /mm /(%)
1 15.0 72.0 6 24.5 17.7
2 15.4 69.7 7 28.5 0
3 16.5 63.4 8 33.3 —12.6
4 18.4 52.9 9 38.6 —20.5
5 21.1 37.1 10 44.6 —25.1
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Fig. 5 Experimental images for holes in different

directivity compensated TFM
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