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Study on Dual-plane Active Hydraulic Balancing Technology for
Single-disk Rigid Rotor System
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ABSTRACT: A dual-plane active hydraulic balancing method
was proposed to eliminate the unbalance vibration of a rigid
rotor with single disk online. Based on the analysis of the
principle of dual-plane active hydraulic balancing, a test rig
with a single-disk rotor was set up, and two active balancing
schemes were made. Then, by means of the finite element
method (FEM), a model of the test rotor was built to analyze
the balancing effects of the two active balancing schemes and
determine the best control method under each balancing
scheme. Finally, the two active balancing schemes were
experimentally investigated on the test rig. Results of FEM
analysis and experiments indicate that the best control method
that should be adopted is different under different balancing
scheme. The dual-plane active hydraulic balancing method
using an optimal control method can greatly depress the level
of unbalance vibration.
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Fig. 1 Scheme of hydraulic active balancing system
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Fig. 2 Principle sketch of single-plane active balancing
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Fig. 3 Principle sketch of dual-plane active balancing
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Fig. 4 Test rig with dual-plane active balancing system
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Fig. 5 Finite element model of rotor system
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Fig. 7 Balancing effect analysis of different control
methods under scheme 11
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ratios under scheme 11
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