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Abstract: Curved workpieces are widely used in the key parts of various fields, once quality problems arise, it will
cause incalculable consequences. In order to ensure the safety and reliability of the curved workpieces during
service, it is particularly important to carry out non-destructive testing regularly. The ultrasonic phased array
technology is suitable for the rapid detection of curved workpieces due to its high sensitivity and high speed. Es-
pecially, the flexible phased array transducer has been successful developed to meet the needs of complex curved
workpiece detection, but there is still a lack of corresponding theoretical support. Therefore, a dynamic focusing
theory of flexible phased array with complex curved surface is presented in this paper, and a finite element sound
field model in time domain is established for simulation. The results show that based on the proposed theory, the
flexible phased array transducer can solve the problem of small defect detection in complex curved workpieces,
which provides a theoretical basis for the parameter design of flexible phased array transducers and promotes its
application and development.
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Fig.1 Scanning principle diagram of curved surface detection
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