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Multi-objective Optimization of Clamps Layout for Engine External Pipeline System
XU Pei—yuan', LIU Wei?
(1.AVIC Aerospace Life—Support Industries Co.,Ltd, Xiangyang Hubei 441003, China;2.School of Mechanics and Civil and Architecture,,
Northwestern Polytechnical University , Xi’an 710129, China)

Abstract: In order to solve the problem of excessive resonance or vibration of the engine caused by unreasonable layout of clamps in the
external pipeline system of aeroengine ,the optimal design of clamp layout was carried out for complex pipeline of aeroengine. The clamp was
simplified to a linear constrained spring element with fixed end ,and the whole finite element model of pipeline system was established. The
positions of the clamps on the complex 3D pipeline were parameterized. Through the relative sensitivity analysis ,five key clamp position
parameters which had great influence on the natural frequency and random vibration response were obtained. Two optimization objectives were
determined as follows:first four natural frequencies were far away from the engine operating frequency and the root mean square response of
random vibration stress was minimized. Five key clamps parameters were optimized by multi—objective genetic algorithm. The results show that
the multiple natural frequencies adjustment and the mean square value of random vibration stress are reduced simultaneously by optimization
design. The results of different optimization schemes are compared ,and it is found that different optimization methods have their own
advantages and disadvantages ,which can not make the two optimization objectives achieve the optimal results at the same time.
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