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The Asymptotic Method for One Dimensional Non-uniform Distributed
Parameter Systems by Distributed Transfer Function Mcthod

Feng Zhigang Zhou Jianping Li Haiyang
(Department of Aerospace Technology, NUDT, Changsha, 410073)

Abstract  Non-uniform beam-ike structures have been widely used in engineering structures to achieve an optimal
distribution of strength, stiffness and modes of vibration to satisfy design requirements. In this paper, a new asy mptotic method
for the analysis of these systems is presented. The linear partial differential equation which governs the response of the beam and
the inhomogeneous boundary conditions have been put into a state space form. Choosing the small parameter €as a perturbation
parameter, the asymptotic solutions are determined by the state space technique. Numerical examples are provided to illustrate
the efficiency of the method.
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Fig.2 A cantilever with varing sector
1 ( )
Tab. 1 T he free end deflection of the cantilever (this paper)
e
N
/ 0. 827858 1.03022 0.994566 1.00001 ’Q
R
h] ho hz h
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Tab.2 T he free end deflection of the cantilever (FEM)
1 2 10 14
3
! 116287 1.0377 1.00083 1.00008 Fig.3 A structural with two non-uniform beams
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hi= h2,ho/ hi= 0.9,L1= Lo, (100 ) , (2
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Tab.3 Solution of the non—uniform structural
/ 0. 99998 0. 99995 0. 99992
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