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Pratt-type space truss structure (1-60 is joint number)
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Fig.2 Combined model of a truss member with two end joints (only the springs in the axial direction and around the y-axis direc-

tion are depicted)
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Fig. 3 Nonlinear model of the joint
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Fig.4 Flowchart for solving the nonlinear frequency re-

sponse of the truss structure
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Dynamic modeling and resonance analysis of space truss structures with

frictional joints

LIU Fushou', XU Wen-ting', JIN Dong-ping’, LIU Xiang-dong’, LU Ping-li’
(1.College of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China;
2.State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016, China;
3.School of Automation, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The joint nonlinearity has an important influence on the overall dynamic characteristics of large deployable space truss
structures. By modeling the joint as a combination of six spring elements which can have nonlinearity in any direction, the nonlinear
dynamic modeling and resonance analysis of truss structures are studied. The bilinear hysteresis model is used to simulate the fric-
tion in the joint, and the analytical expressions of its equivalent stiffness and equivalent damping coefficients are derived based on
the describing function method. The dynamic condensation of the truss member with nonlinear joints at both ends is carried out to
establish the overall condensed dynamic model of the truss structure in the frequency domain, and the dynamic response is solved
by the Newton-Raphson iteration method. A numerical example is given to compare the results of the presented method and the fi-

nite element method, which verifies the accuracy and efficiency of the presented method.
Key words: structural vibration;space truss structures ;nonlinear joint; friction and slip ; bilinear hysteresis model
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