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Fig. 1 Procedure of rapid computational method
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Fig. 2 Basic procedure of automatic computational method
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Fig. 4 Procedure of real-time updating the subspace
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Fig.5 The frame structure of a cab in commercial vehicles
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Fig. 6 The boundary constrain and load condition of bending load case
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An automatic and rapid computational method and

its application in vehicle body design

LEI Fei*, HAN Xu
(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University, Changsha 410082, China)

Abstract; An automatic and rapid computational method was suggested to predict the structural behavior
of multi-parameterized and large-scale problems in structural design. Some isolate techniques, such as
parameter domain discretization, explicit parametrized finite element method and subspace construction
method, were connected by the automatic computational procedure to improve the feasibility of the
method. The procedure of general rapid computational method was changed. Furthermore, the subspace
constructed in the procedure was real-time updated according to the computational error. Meanwhile,
the accuracy of the automatic computational method was improved and the cost of constructing the sub-
space is reduced. The method was applied to the stiffness evaluation of a vehicle body. It is found that
the subspace derived from the automatic method is of higher accuracy with less computational efforts.
The method is applicable to the multi-parameterized large-scale structural design and real-time design

contexts.

Key words: reduced-basis method; hybrid numerical method; subspace; shell structure;

vehicle body design
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Remeshing algorithm of hexahedral mesh based on double adaptivity

WANG Zhong-lei"?, ZHAO Guo-qun™', MA Xin-wu', HUANG Li-li', SUN Lu!
(1. Key Laboratory for Liquitd-Solid Structural Evolution and Processing of Materials (Ministry of Education) ,
Shandong University, Jinan 250061, China;

2. Institute of Electrical and Mechanical . Shandong Architectural University, Jinan 250101, China)

Abstract: An adaptive remeshing method with grid-based approach for hexahedral element mesh is pres-
ented, which is based on the geometric features of old mesh model and the physical field variables distri-
bution of new mesh model. First, using adaptive remeshing method of hexahedral element mesh with
grid-based approach, the base mesh is generated, whose density is controlled by boundary curvature and
geometry feature of the old mesh model. Second, physical field variables are transformed from the old
mesh into the new mesh. Finally, to reduce the analytical error of finite element, with the error estima-
ting method for FEM, the error of new mesh elements are estimated and the elements with large error

are refined. The effectiveness and robustness of the algorithm are tested through the applications.

Key words: hexahedral element mesh; geometrical characteristic; physical field variables; grid-based

approach; remeshing



