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Fast Calculation for Stiffness Chain of Vehicle-body

Structure Based on Parameters of Main Section
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(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract: The fast calculation of stiffness chain model by directly using the parameters of real main
section is the key problem which should be solved in the design of vehicle-body stiffness chain. Taking the
control and engineering on the parameters of stiffness chain nodes as the target, this paper evaluated the
relationship between the parameters of stiffness chain nodes and the parameters of main section property.
Furthermore, the parameterized method of controlling the real shape of the main section was studied by
using the polar coordinate method and computing method of complex section properties that considers sin-
gle variable control theory based on an established and improved computing model for static stiffness chain
of vehicle body. It achieves the targets of parameterized calculation for the stiffness chain nodes and the en-
gineering for the parameters in stiffness chain model, which provides a foundation for the investigation on
the optimal distribution of static stiffness based on real main section structure and shape. Finally, the pro-
posed method was verified by a numerical example of a light-weight of vehicle body.
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Fig. 1 Structure of vehicle body stiffness chain
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Fig. 2 Geometry model of vehicle body stiffness chain
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Fig. 3 Constraint condition of bending stiffness
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Fig. 6 Diagram of space continuous beam structure
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Fig. 7 Example of main section
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Tab.2 Properties value of new threshold beam section
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Tab.3 Error analysis of the threshold beam properties
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Tab. 4 Optimization results of side body
shape control parameter dv
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Tab.5 Optimization results of side body
beam section properties
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Fig. 10  Original and optimized shape of main section
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Tab. 6 Results comparison of stiffness chain model and FEM
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