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All hexahedron mesh generation for multi-featured geometry

DAI Xing', CUI Han-guo', LUO Xin"?
(1. School of Naval Architecture and Power,Naval University of Engineering, Wuhan 430033, China;
2. The State Key Laboratory of Digital Manufacturing Equipment and Technology,
Huazhong University of Science and Technology, Wuhan 430074 , China)

Abstract: The accuracy and efficiency of finite element analysis is closely related to mesh quality. Existing
hexahedral meshing algorithms suffer from poor meshing compatibility between different geometric con-
straints and poor meshing quality around hole-shaped features, especially for complex model with varie-
ties of geometric features. In this paper,a novel approach to hexahedral meshing for multi-featured geom-
etry is proposed based on the mapping algorithm. A complex geometry in physical space is mapped into
regular geometry in computational space, which complicated geometry boundary is then simplified by
introducing boundary vertex classification rules; sub-domain constraints are connected, and through
boundary is searched so that the mapping grids are compatible between a pair of constraint features; the
arc features are equivalently transformed to reduce the influence of curvature on grid transitions. Three
examples about hexahedral mesh generation are provided to illustrate the efficiency and robustness of the

proposed method.

Key words: finite element analysis;automatical meshing;hexahedral mesh;geometric segmentation
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Dynamic response analysis of the linear system with repeated frequencies

YU Rui-fang™', ZHOU Xi-yuan*, YUAN Mei-qiao’

(1. Institute of Geophysics.China Earthquake Administration.Beijing 100081, China;
2. Beijing Key Laboratory of Earthquake Engineering and Structural Retrofit,
Beijing University of Technology,Beijing 100213 ,Chinaj;

3. Institute of Earthquake Engineering,Chongqing 401147, China)

Abstract: For the generally damped linear systems with repeated eigenvalues,a hybrid approach based on
the complex modal superposition method and residue matrix decomposition method is presented. The
hybrid approach incorporates the merits of the modal superposition method and residue matrix decompo-
sition method,and has clear physical concept and is easily to be understood and mastered by engineering
designers to analyze the large structures. Besides, the conditions producing repeated eigenvalues for the
double degrees of freedom system are deduced,and the implementation procedure of the proposed hybrid
approach in the paper is illustrated by analyzing simple numerical examples. Finally, correctness and
effectiveness of the formula are judged by comparing the results obtained from Newmark-f8 methods. It
pointed out that the method derived in this paper is also suitable for linear system,electro-mechanical and

control system.

Key words: damped system; repeated eigenvalues; transfer function; residue matrix; modal superposition

method



