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Improvement of finite difference time domain method and its application to
calculation of ultrasonic sound fields
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Abstract: Finite difference time domain (FDTD) method is an effective way to establish ultrasonic tes-
ting model. However, a big difference between acoustic impedances of two adjacent materials may cause insta-
bility of the difference computation in the interface of two materials. To solve this problem, based on the con-
ventional FDTD algorithm, an improved FDTD method was introduced by taking the average of the ultrasonic
parameters of two materials on both sides of the interface. The model was built for the sound field calculation
of the media consisted by two adjacent materials, one of which the acoustical impedance is five orders larger
than the other, and the conventional and improved FDTD method were used respectively. Numerical calcula-
tion and practical experiments for an ultrasonic probe were accomplished. The results show that the improved
FDTD method is a feasible and effective method for ultrasonic sound filed calculation.
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