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[ABSTRACT] Based on the analysis of the loads, constraints and its mechanisms applying to the duct system, a finite
element model of the trim system is established by the finite element software Patran & Nastran, the Lanczos algorithm is
adopted to the modal analysis, the first five natural frequencies and vibration mode are obtained. Performance parameters of
the gas and ball joint influencing on the modal analysis are considered. The results show that the resonance modes are in-
tensively distributed bellow 45Hz from the point of frequency and the vibration modes present with large variation range in
the ball joints and slip joints. From the viewpoint of influencing factors on the dynamic characteristic, natural frequencies of
the trim system decrease with temperature of the gas and increase with pressure of the gas. Meanwhile, natural frequencies
increase with the stiffness and starting torque of the ball joint. This work could be helpful for reliability design of China’s
large civil-aircraft ducting system.
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Fig.1 Schematic diagram of the trim system
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Fig.3 Finite element model of the rod
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Fig.4 Rotational performance of the ball joint
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Fig.12 Natural frequencies varied with the stiffness of the ball joint
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