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Study on High—Speed Dynamic Balance Test of Core Engine Rotor Considering Multi-Speed State
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Abstract: In order to meet the demand for precise suppression of rotor unbalance—induced vibration of the whole engine dynamic bal-
ance, an optimized balancing method for high—speed dynamic balance considering the multi-speed state was adopted to carry out the dy-
namic balance test of the core engine rotor. Taking the core engine rotor system as the object of study, the feasibility of suppressing high
pressure turbine vibration by adding counterweights on the 4th—stage disc and 9th—stage disc of high—pressure compressor rotor was stud-
ied. Considering the vibration state of the core engine rotor at multiple speeds, taking the sum of squares of residual vibration and the maxi-
mum residual vibration as the objective function, an optimization algorithm was used to optimize the balancing scheme, and the scheme of
high—speed dynamic balance of the core engine rotor was formulated. Dynamic balance tests of single—plane single-speed, single—plane
multi-speed, double—plane single—speed, and double—plane multi—speed were carried out respectively on the core engine rotor system test
bed. The results show the optimized balancing method for high—speed dynamic balance considering multi—speed state can reduce the rotor
vibration of the core engine caused by unbalance in the working speed range.
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