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Analysis of critical load of variable cross-section compression
bars based on differential transformation method

YANG Wenxiu, TENG Zhaochun

(School of Science, Lanzhou University of Technology, Lanzhou Gansu 730050)

Abstract: Through the theory of approximate differential equation of deflection curve for slender compression
bar, the governing differential equation is established for unstability cross-section compression bars. The equation is a
fourth-order ordinary differential equation with variable coefficients. Its analytical solution is not easy to obtain and the
numerical solution is gotten by utilizing a semi -analytical method called differential transformation method (DTM).
The dimensionless form is obtained for the governing differential equation and boundary conditions of variable cross-
section compression bars. DTM is used to convert dimensionless governing differential equation and boundary
conditions of variable cross-section compression bar into algebraic characteristic equations of critical loads. The relative
curves between the critical load values and the variation coefficients of variable cross-section compression bar are
obtained numerically for four different boundary conditions by using programming and computing. The results show
that the critical load values of the variable cross-section compression bar increase with the growth of the variation
coefficients of section under different boundary conditions, the stability of the variable cross-section compression bar
is preferably, it also show that DTM has simple process and very higher accuracy in solving this problem.

Keywords: variable cross-section; compression bar;critical load ; numerical solution;differential transformation

method
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