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Abstract: In element and model tests, high-accuracy measurement for the internal displacement
field of a sample is crucial in investigating the mechanical property of the material under loading.
In this study, a frequency-domain finite element method based on the energy minimization princi-
ple is developed for elastic wave CT. Through solving the wave equation numerically, the dis-
placement fields are estimated and then compared with their actual values. Thus, the renewal
gradients of the parameters of every element are obtained, including the density (p) and the
Lame constant (A). Furthermore, the distribution of density (p) and the Lame constant (1) can
be acquired upon several iterations. The new method can avoid solving the Jacobi matrix, leading
to a great improvement in calculation efficiency. In addition, the numerical inversion iteration of
the Lame constant (1) shows high efficiency and accuracy when the whole displacement field is

known, and the efficiency and accuracy gradually decrease with an increased number of unknown
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displacement nodes.
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