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Vibration Test and Analysis of Blisk Based on Tip—timing Theory
LIU Hai, LOU Jin—wei, HU Wei, WANG Hong—bin
(AECC Shenyang Engine Research Institute , Shenyang 110015, China)

Abstract: Aiming at the vibration fault of the first stage rotor blade of an engine blisk fan components, a multi-channel non—contact
blade vibration test system based on the tip—timing theory was used to test the blade vibration parameters under different aerodynamic
states and different operating speeds. Using the all-blade travelling wave analysis method, the vibration form of blisk rotor blade and the
variation law of blade vibration with the fan aerodynamic state and operating speed were obtained. The test and analysis results show that
the rotor blades of the blisk have asynchronous vibration at multiple rotating speeds. At the same time, the forward traveling wave can be ob-
served in the stationary reference frame, and the blade vibration frequency, excitation factor and vibration nodal diameter change with the
rotating speed. There are two obvious excitation lines in the Campbell diagram of blade vibration, which are consistent with the frequency
lines of the second bend mode and the first torsion mode of blades. Through the test and analysis, it can be seen that the vibration excitation
source is broadband excitation, and independent of the excitation factors of the test piece stator structure. The blade vibration characteris-
tics can be improved by improving the blade stiffness , strengthening the damping effect and reducing the bending torsion coupling.
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