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Fast response prediction method for bladed disks with
contact interfaces

YANG Gang'?, ZHOU Biao' ., ZANG Chaoping'

(1. Aero-engine Thermal Environment and Structure Key Laboratory of Ministry of
Industry and Information Technology, College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, Chinaj
2. State Key Laboratory of Laser Propulsion and Application,

Beijing Power Machinery Institute, Beijing 100074, China)

Abstract: A fast prediction method for forced vibration response of bladed disks with
contact interfaces was established. This method was exemplified by applying it into a finite
element (FE) model of a bladed disk with dovetail joints. The linear part of the finite ele-
ment model was reduced by means of the modal synthesis method. A reduced model with the
total amount of the generalized degree-of-freedoms less than 1/25 that of the full model was
set up. Forced response was predicted by employing the harmonic balance method. In this
process, the Jacobian acceleration technique proposed in previous research effort was refor-

mulated and improved. It evolved into a improved and fast Jacobian-evaluation method suit-
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able for large-scale non-linear bladed disk models with contact interfaces. Result showed that

the response prediction based on the harmonic balance method was more than 400 times fas-

ter. Prevailing advantages in computational efficiency and accuracy were fully demonstrated

by the simulation results. This can raise the potentiality of acting as a powerful tool for the

design and optimization for various dry friction dampers.

Key words:

bladed disks; response prediction; dry friction damping;

model reduction; harmonic balance method (HBM)
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Table 1 Parameters of the bladed disk sector with

contact interface
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