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Improved Finite Element Mesh Update Method for
Fluid-Structure Interaction Analysis

SU Bo!', QIAN Ruojun’, HAN Xiangke®

(1. Faculty of Science, Jiangsu University, Zhenjiang, Jiangsu 212013, China;
2. College of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: Based on the pseudo-solid two-step (PSTS) model, a new mesh update method—PSS-
PSTS method is proposed to solve moving boundary problems for fluid-structure interaction anal-
ysis. In the first step (predictor), a linear pseudo-solid model is first conducted to the fluid mesh
subjected to prescribed displacement boundary. In the second step (corrector), based on the
strain field computed in the first step, PSS (principal shear strain) method endows the element
with greater Young modulus due to its larger principal shear strain, then the motion of the estab-
lished non-homogeneous solid model is computed and taken as the desired fluid update mesh.
Some examples of 2D/3D FEM mesh update under different motion types (translation, rotation
and deformation) and different motion scale computed by PSS-PSTS method are studied. The re-
sults show that the PSS-PSTS method is highly effective in preventing extremely distorted ele-
ments and makes the mesh maintain high computation quality compared with the one-step method
and the two-step methods proposed by Chiandussi. It can be used for mesh update computation
for fluid-structure interaction problems with large deformation.

Keywords: fluid-structure interaction; finite element; mesh update; pseudo-solid
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