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A Test Research of Structural Damage Detection by
Using Model Strain Energy

Shi Zhiyu' Lu Lingyi?

(' Department of Aircraft Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing 210016)
(2 College of Civil Engineering, Southeast University, Nanjing 210096)

Abstract: A method based on elemental modal strain energy change is presented for detecting damage
in a structure. This method only makes use of mode shapes before and after the occurrence of damage and
elemental stiffness matrix as damage detection information. Experimental results illustrate that this method
is robust to detect damage from the noisy and incomplete measured modes.

Key words: structural vibration; model analysis; damage detection; modal strain energy
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Fig.2 Simulation of forming process for a typical part
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Fig.3 The effect of rubber with different stiffness on the part quality
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Fig.4 Comparison of the computational and experimental results of thickness of the typical part along the radius
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Numerical Simulation of Sheet Forming Using a Flexible Die
Jia Decai Wang Xinwei
( Dept . of Aircraft Engineering , Nanjing University of Aero & Astro. Nanjing 210016)

Abstract Flexible forming is also named as rubber-pad forming , which is widely used to produce aerospace and
automotive parts and sheet metal components in other industries due to its advantages of short production period and good
quality . The research of the process is concentrated more on experimenntal work and less on numerical simulation. In the
preseut study the forming process is simulated with the three dimensional, dynamic finite element method. By comparison
of the simulation results of the forming process, the process parameter, the dimension of the die and the flexibility can be
reasonably selected. Firstly the paper presents the theoretical principles of the three dimensional, dynamic finite element
method for completeness. Then the simulation of a typical part is given and the effect of rubber siffness on the process is
analyzed. Finally the experimental and computational results of thickness are compared.

Key words rubber pad forming; FEM; sheet forming; flexible forming process
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Abstract

The plane problem in a transversely isotropic piezoelectric medium with coilinear cracks is studied.
based on the exact electric boundary conditions on the crack faces. The complex potental method is
used to reduce the problem to @ Remmain-Hilbert problem. Explicit. closed-form soiutions are obtained
both in the piezoclectric medium and inside the cracks. when the medium is subjected to concentrated
loads at an arbitrary point and uniform loads at infinity. It is shown in the case of uniform lcads. that
the stress intensity factors are the same as those in isotropic media. while the eiectric displacement
intensity factor depends on material constants and the applied mechanicai load. but not on the appiied
electric load. In other words. the uniform electric load has no influence on the fieid singuiarities. ¢ 1998
Elsevier Science Ltd. All rights reserved.

1. Introduction

With an increasingly wide application of piezoelectric media in engineering. the stucv on the
crack probiem in piezoelectric media has received much interest. Based on an impermeable
crack assumption that the normal component of electric displacement is assumed to be zero on
crack faces. a number of theoretical results have been presented by Pak [1], Sosa and Pak [2].
Pak [3]. Suo et al. [4]. Wang [5], Sosa [6.7]. Pak and Tobin [8], Park and Sun [9]. Beom and
Atluri [10]. Gao and Barnett [11], Yu and Qin [12], Qin and Yu F3], Zhong and Meguid [i4],
and Zhao et al. [15, 16]. However, further investigation given by Pak and Tobin (8], Dunn {[7],
Hao and Shen [18], Zhang and Tong [19], Kogan et al. [20], and Sosa and Khutorvansky [21]
show that the impermeable crack assumption may result in erroneous results. For example. the
solutions obtained based on ‘this assumption show that the electric displacement intensity

* Corresponding author.

0020-7225/98/S19.00 ¢ 1998 Elsevier Science Ltd. All rights reserved.
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