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Hagic Properties of the Kelvin Foams with Open-Cells

XieLansheng Tong Guoquan Gaolin
(College of Mechanical & Electrical Engineering, Nanjing Universty of Aeronautics and Astronautics, 210016, Nanjing, China)

Abstract : The elastic propertiesof the Kelvinfoamswith open-cells were theoretically examined with anim-
proved model taking bending moment , shear force, axial force and equilibrium of axial forcesinto account.
The predicted elastic properties were compared with those obtained by the other theoretical models and the
experimental results. It isfound that the predicted modulusof ideal Kelvinfoamswith a Plateau Border co-
incides reasonably well with the experimental results, and dightly larger than the existing model. The
Younds modulus of the foam with the strut of larger second moment of the cross sectional area gets higher
than that of the foam with the same relative densty and the Poissoris ratio in reverse. The predicted Pois
on’ s ratio for open-cell foams of very low relative density tends to near 1/ 2.

Keywords: opencell foam, elastic properties, kelvin f oam.

Computational Smulation to Dynamic Response of Vehicle and
Track Coupling Syssem Under Vertical Impact L oading

Li Zhigiang Zhao Longmao

(Institute of Applied Mechanics, Taiyuan Universty of Technology , 030024, Taiyuan, China)

Abstract : The dynamic interaction between vehicle and track , which directly constrains the improvement of
vehicle speed and load-carrying and al o affects railway safety running, is the attractive topic in rail trans
port system. thefull-szefinite element model of wheel/ track system for Ceiwagon is established according
to the real geometry shape, material property and boundary condition. The dynamic response of wheel/
track system at arail joint isanalyzed with the nonlinear dynamic analysiscode L SDYNA3D. It isdemon-
strated the vertical impact force between wheel and rail getstwice asthe static wheel load and approxi mate-
ly coincides with experimental one.

Keywords: vehicle track coupling system, impact loading, finiteelement method, computer simulation,

dynamic response.

Identification of Crack Parameters in Cantilever Beam
Under Uncertain end Conditions

Wang Zhihua' Cheng Zaibin® Ma Hongwei®
(Institute of Applied Mechanics, Taiyuan University of Technology , 030024, Taiyuan, China) !
(Institute of Mechanics, Chinese Academy of Sciences 100080, Beijing, China) 2
(College of Sdience & Engineering, Jinan University , 510632, Guangzhou, China) 2

Abstract : The local softening effect at the crack location can be smulated by an equivalent spring connect-
ing the two segments of the beam. Smilar to the modeling of crack , the norrperfectly rigid clamp is also
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smulated by atorsonal spring of unknown stiff ness. Combined with the Bernoulli- Euler theories of beam,
the present model is applied to derive the characteristic equation of the cantilever beam under uncertain end
conditions. Based on this characteristic equation, the accurate crack identification method is developed to i-
dentify the location and the depth of the crack by minimizing the diff erence between the analytical and ex-
perimental frequencies only with the first three natural frequencies of the test. The proposed approach is
verified by two cantilever beam experiments under ideal boundary conditions and uncertain end conditions,
and the approach presented here is suitable for crack identification in engineering even if small frequency
measuring errors exist.

Keywords: crack, parameter identification, cantilever beam.

Multiscale Inversion of Wave Equation in Huid-Saturated Porous Media

Zhang Xinming Liu Kéan Liu Jiaqi

(Harbin Institute of Technology , 150001, Harbin, China)

Abgtract : The wavelet multiscale method is applied to the inverson of porosity in the fluid-saturated por-
ous media. The inverse problem is decomposed into multiple scales with wavelet trandorm and hence the
original inverse problem is reformulated as a set of sub-inverse problem corresponding to different scales
and solved succesd vely according to the size of scalefrom the smallest to the largest. On each scale, Regu-
larization Gauss-Newton method is carried out until the optimum solution of origina inverse problem is
found. The numerical s mulations demonstrate the convergency within a wide region of this method to out-
perform the conventional Regularization Gauss Newton method.

Keywords: fluid-saturated porous media, wavelet multiscale method, porosity, inversion, regularization

gaussnewton method, wavelet finite element method.

Symmetry- Breaking Bif urcation of Double-Wel Duffing- Van der pol
System with Bounded Random Parameter

. . 1,2 .1 . 1 . . 1
Sun Xiaoj uan Xu Wel Ma Shaoj uan Xie Wenxian
(Department of Applied Mathematics, Northwestern Polytechnical Universty , 710072, Xfan, China) !
(Beijing Universty of Aeronautics and Astronautics, 100083, Beijing, China) ?

Abstract :Symmetry-breaking bifurcation in a doublewell Duffing-Van der pol system with bounded ran-
dom parameter under harmonic excitations, isinvestigated. The random systemis reduced to its equivalent
deterministic one by Chebyshev polynomial approximation, and the regponse of the stochastic system can
be obtained by the deterministic methods. Numerical s mulations show that smilar to their counterpart in
deterministic nonlinear system some symmetry-breaking bif urcation may occur in the stochastic Duffing-
Van der pol system, and Chebyshev polynomial approximation is an eff ective approach in solving dynamical
problems of nonlinear system with random parameter.

Keywords: chebyshev polynomial , Duffing-Van der pol system, symmetry-breaking bif urcation.



