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Design and Experimental Study of Vibration Reduction Strategy for

Rotor System Based on Variable Stiffness Support
MA Yuxiang, ZANG Chaoping, JIN Fuyi
(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : To solve the design problem of support stiffness variation strategy in semi—active vibration control of rotor systems, this
paper studies an optimization design method for support stiffness variation strategy based on pseudo steady—state response. A
lumped parameter model of the structure with time — varying stiffness support was established, the equivalent stiffness and
damping of the time—varying stiffness support were derived with the equivalent linearization theory, and the pseudo steady—state
response expression was obtained by combining the dynamic equation of the rotor system. On this basis, a support stiffness
change strategy optimization method with pseudo steady—state response as the optimization objective was established, and with
the rationality of this method through simulation analysis, a rotor system test —bed with controllable stiffness support was
established based on shape memory alloy, and vibration control experiments were conducted. The results showed that the
maximum response peak vibration reduction rate of the rotor system at critical speed reached 49.7% , verifying the effectiveness of
the optimization design method for vibration reduction strategy of the rotor system based on variable stiffness support.
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