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Free Axial Vibrations of a Non-uniform Rod
Guo Shuqi', Yang Shaopu®

(1. Department of Engineering Mechanics, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract:In this paper, the free axial vibrations of a rod with variable cross section are investigated. The
area of the cross section of the rod varies exponentially along the axes of the rod. In terms of the proposed trans-
formation, the governing equations of the free vibration are transformed as degenerated hyper-geometry equa-
tions, the solutions of which can be expressed by Kummer functions. The frequency equations and mode func-
tions are obtained under three kinds of boundary conditions. Since the frequency equations are transcendental e-
quations, the natural frequencies are solved with a numeric method. For some special cases, the explicit expres-
sions of natural frequencies can be obtained.

Key words:rod with variable cross section;axial vibration ;free vibrations ; Kummer functions ; hyper-geome-

try equation
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Current Research on Fracture Mechanics of

Magneto-electro-elastic Materials
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2. Institute of Engineering Mechanics, Northeastern University, Shenyang 110004, China)

Abstract : Many mechanical researchers have fixed their attentions at the fracture of magneto-electro-elastic
material recently. In this paper, the current research on the fracture mechanics of magneto-electro-elastic materi-
als is reviewed. The main topics are composed of anti-plane, plane and penny-shaped crack problems as well as
the application of finite element method, boundary element method and meshless method to the fracture of mag-
neto-electro-elastic materials.
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