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Fig. 1 Analytical model for one-story plane frame
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Fig. 2 Wavelet coefficients line of strain mode of the frame

beam with a crack for scale a=1 using gauss2 wavelet
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frame column with a crack for scale a=1 using db3 wavelet
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Joint simulation method in conception design of car body structure

PAN Xing-chen', HOU Wen-bin', ZHANG Yu’, LIU Bing®, HU Ping"'
(1. School of Automotive Engineering ,Dalian University of Technology, Dalian 116024, China;
2. R&.D Center, FAW Changchun 130023, China)

Abstract: The way of non-coupling was introduced to use as a method to simulate the detailed joint mod-
el in the conception design. Based on interactional effect among each branch of the detailed joint model,
the non-coupling way is described as a principle to make a conceptual joint model. Considered the physi-
cal property of the detailed joint model, the non-coupling way could make each branch of the joint model
be independent in the angle displacement and be consistent with other in the linear displacement. So the
conceptual joint is made of the torsion springs and ball link in this paper. The torsion springs control the
angle displacement of the branch of the joint model and the ball link makes each branch be relative in lin-
ear displacement. The stiffness of torsion spring could be obtained by solution of stiffness equations
which could be got through analyzing the detailed joint model by the FEM software. This method to

simulate detailed model has been validated by experiments, and the results have been proved feasible.

Key words: concept design; joint; non-coupling; simulation
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Damage identification of frame structure by means of

wavelet analysis of strain mode

GUAN Deging"'. HUANG Yan®
(1. School of Civil Engineering and Architecture, Changsha University of Science and Technology,Changsha 410076, China;
2. Hunan Communication Polytechnic College, Changsha 410004, China)

Abstract ;: Based on wavelet transform of strain mode, the damage identification of plane frame was stud-
ied in this paper. Solving strain modal parameters of plane frames with cracks by means of the finite ele-
ment theory, applying the gauss2 wavelet transform to analyse the stain mode of plane frame, and de-
noising the wavelet coefficients of the strain mode by db3 wavelet, then the location of crack of the plane
frame could be identified by the maximum of wavelet coefficients after denoising. Therefore, this meth-
od was proposed for damage identification of plane frames based on strain mode. Taking one-story plane
frame for example, three finite element models, including a frame beam with a crack, each frame column
with a crack, and each frame beam and column with a crack, were set up seperately, then the above-
mentioned method was applied to identify the location of the crack. The results show that the method is

effective, and it may be useful in damage identification and diagnosis in structures.

Key words: structural damage identification; strain mode; wavelet transform; wavelet denoising



