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Ultrasonic Phased Array Phase Shift Migration Imaging
Method for Titanium Alloy Diffusion Welding *
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Abstract ; Titanium alloy is widely used in aerospace and other industrial manufacturing fields. Diffusion welding is
a main way of component connection,and the quality of connection is very important for the safe use of components.
Aiming at the detection of typical internal defects in diffusion welding of titanium alloy ,the research of water immer-
sion ultrasonic phased array detection was carried out. Firstly,the influence of different water depth on phased array
acoustic field is studied according to Gauss superposition theorem to determine the suitable water layer thickness;
Secondly , the finite element model of diffusion welding of titanium alloy with typical defects was established to simu-
late the process of immersion ultrasonic phased array testing and collect the testing data ; Finally, the frequency-do-
main synthetic aperture imaging is performed based on the phase shift principle. The research results show that the
use of ultrasonic phased-array focused scan data for dual-media frequency-domain synthetic aperture imaging, com-
pared with phased-array conventional B-scan imaging,in addition to detecting micro-aperture defects of 0.2 mm in
diameter that cannot be imaged by conventional imaging methods, the contrast ratio is improved by an average of
6.39 dB, and the defect localization accuracy is within 1.3%, and the method can provide water immersion
ultrasonic phased-array detection of diffusion welding defects in titanium alloys theoretical guidance.
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