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Multi-objective coordinated attitude control method for

dual layer air spring vibration isolation mounting
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(1. Institute of Vibration & Noise, Naval University of Engineering, Wuhan 430033, China;

2. National Key Laboratory on Ship Vibration & Noise, Naval University of Engineering, Wuhan 430033, China)

Abstract; A multi-objective coordinated attitude control method was studied, which is aimed at the high precision attitude control of the dual

layer air spring vibration isolation mounting. After establishing the dynamics model of dual layer air spring vibration isolation mounting and the

equivalent model of charge and discharge control, the control response characteristic model was established. Then the multi-objective coordinated

attitude control model was brought out based on the multi-objective satisfactory optimization method. This control method can adapt to the attitude

control coupling of the superstratum and the substratum air spring vibration isolation mounting. And it can also restrain the elasticity distortion

influence on the attitude equilibrium control. This control method was verified on a dual layer air spring vibration isolation mounting experimental

system. It can be used in a dual air spring vibration isolation mounting for some large ship generator set and can realize the high vibration isolation

efficiency.

Keywords: dual air spring vibration isolation mounting; multi-objective coordinated; attitude control
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Fig.1  Configuration of double layer air spring

vibration isolation mounting
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Fig.2  Work principle of double layer air spring

vibration isolation mounting
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Fig.3 Attitude control process of the under layer
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Fig.4 Attitude control process of the upper layer

air spring vibration isolation mounting
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