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Study on Two—step Damage Detection Methods of Large and Complex Structures
Li Shilong Wang Tianhui Ma Liyuan Li Yongjun
Ordnance Engineering College, Shijiazhuang, 050003
Abstract: A new method for complex structures damage detection was proposed based on model
updating and modal flexibility curvature difference techniques herein. The method have two steps.
First, the method based on model updating was used for preparatory detection. The detection problem
was transformed into an optimization problem in this method. An objective function was defined as an
nonlinear least—squares problem with bound— constrains and for detection of the location of structur-
al damage by minimizing the sum of differences between the experimental and analytical modal data.
The trust—region approach was then used to solve the minimization problem. The method based on
modal flexibility curvature difference was then used for detect the location of structural damage accu-
rately. Finally, the proposed method was applied for damage detection on the frame of a launch plat-
form. The simulation and experimentatal results show that the proposed method is suitable well for
damage detection on such complex structures.
Key words: frame of launch platform; model updating; trust region; modal flexibility curvature
difference; damage detection
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Thermo—mechanical Coupling Analysis for a Large Calibre
Gun Multiround Continuous Firing Process

Wu Feng Zheng Zuhua

Wu Shengchuan

Zu Fangqiu

Hefei University of Technology, Hefei, 230009
Abstract ;: The heat conduction process of a large— caliber artillery firing was simulated by using an
one— dimensional two— phase flow interior ballistic model and an one — dimensional tube transient
heat transfer model, by which the transient temperature field and thermal stress distribution of the
barrel champer of a 155mm gun were calculated by ABAQUS after twenty shots. The results can pro-
vide the important basis to evaluate the fatigue crack propagation and to predict the life of gun barrel.
Key words: gun barrel; thermo — mechanical coupling; finite element analysis; heat transfer;ther-

mal stress
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