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Abstract; Aiming at the design problem of underplatform damper structure for high-pressure turbine
blades of a marine gas turbine, the sensitivity analysis of damping structure parameters was carried out. A
blade-damper single contact friction model was established based on the global-local unified sliding theo-
ry, the nonlinear friction was linearized by the harmonic balance method and the energy method; the os-
cillatory differential equation was iteratively solved to obtain the amplitude response of the blade tip con-
sidering the phase difference of the excitation force, the key parameters affecting the damping effect were
found out and the independent variables with high sensitivity were identified, and the preliminary design
scheme of damper structure was obtained. The results show that the mass and stiffness of the underplat-
form damper, the selection of damping material and the width of the contact surface are all highly sensi-
tive parameters; the ratio of the centrifugal force to the excitation force amplitude for the damper can be
used as an independent variable in the process of structural design; the design mass of the damper is cal-
culated to be in the range of 1.18 g to 3.95 g, and the axial length of the damper is 31.2 mm.
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Fig. 1 Structure diagram of high-pressure

turbine blade
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Fig.2 Schematic diagram of blade-damper structure
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Fig. 3 Relation curve of friction force and displacement
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Fig. 5 Finite element model for groups of blades
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Tab. 1 Table of vibration feature parameters
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Tab. 2 Changing relationship about dimensionless vibration

amplitude and contact surface length
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Tab. 3 Changing relationship about dimensionless vibration
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