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Fig. 3 Comparison of the result of arc-length method
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Local pseudo arc-length method for hyperbolic partial differential equation

WANG Xing, MA Tian-bao”, NING Jian-guo
(State Key Laboratory of Explosion Science and Technology,Beijing Institute of Technology, Beijing 100081, China)

Abstract:In this paper.a local pseudo arc-length method is proposed for hyperbolic partial differential e-
quation with singular problem of shock waves,and the forms of space transformation and adaptive mesh
refinement are analyzed for the global pseudo arc-length method. In order to improve the computational
efficiency, the local pseudo arc-length method which gives the ways to determine the position of singular
points and select the computational stencil is presented according to the properties of shock wave. The
modifications of the new method involve how to introduce the arc-length parameters and how to dispose
the shock wave oscillation. The feasibility of the local pseudo arc-length method in capturing and track-
ing shock is proved through numerical examples,and the superiority of local pseudo arc-length method in
dealing with hyperbolic partial differential equation is shown by comparing our method with Godunov
method for disposing different initial conditions of the hyperbolic problems. The numerical results

demonstrate that our new method can be applied to engineering problems.

Key words: numerical method;local pseudo arc length;hyperbolic problem
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Analysis of nonlinear large deformation of functionally graded material elastic

combination curved beam subjected to non-conservative forces

LI Qing-lu*', LI Shi-rong®
(1. School of Sciences,lanzhou University of Technology.l.anzhou 730050, China;
2. School of Civil Science and Technology, Yangzhou University, Yangzhou 225127, China)

Abstract; Based on the assumption of straight normal line of beams and by employing geometrically non-
linear theory for the extensible elastic beams, governing equations of large static deformation of function-
ally graded material (FGM) combination elastic curved beam subjected to a distributed tangential
follower force along the central axis were established. In the mathematical model,not only the effects of
the axial elongation and the initial curvature of the FGM curved beam on the deformation were accurately
taken into account but the coupling between elongation and bending was considered. By using shooting
method, the nonlinear plane bending of a combination curved beam from a straight beam and a quarter
semicircle FGM made of metal and ceramic subjected to tangentially distributed follower force along the
axial line was analyzed. The equilibrium paths of the deformed FGM curved beams under the different
graded index, varying with the load parameter in a large range, are presented, and compared with the

properties of metal and ceramic material curved beams.

Key words: functionally graded material; combination curved elastic beam; geometrical nonlinearity;

non-conservative; stretching-bending coupling; shooting method



