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Nonlinear Finite Element Contacting Model Updating in High Pressure
Spool Based on Adaptive Cloud PSO Model

YU Jian' ,XIE Shou-sheng' .ZHANG Zi-yang" , WANG Lei' , WANG Li-guo' , HU Jin-hai'
(1. Aeronautics and Astronautics Engineering College , Air Force Engineering University , Xi'an 710038,

China;2 . Unit 95997, Beijing 100071, China)

Abstract:A method is propounded in this paper to update finite element model of high pressure spool in
aero engine to describe the non-linear contacting surfaces exactly . Firstly , the non-linear model is founded
based on the linear model in rod fasten rotor . Secondly , it is posed as the minimization of an error function
defined in the time domain. The minimization is carried out by a novel particle swarm optimization method
based on adaptive cloud distributing model, which treats its different particles distinctly . Finally , the
method has been tested through a simulated function model and finite element model of high pressure
spool . The performances of the proposed adaptive algorithm are effective in comparison with other related
algorithms .
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Fig.- 1 Mechanical modol of wheel disks contact
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Fig. 2 Elasto-slip model and schematic

of rodfasten structure
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Tab.l Modification result of model inherence frequency
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4 915 963. 4 5.3 2.6 1.7
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