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Abstract: To achieve rapid and accurate assembly of aero-engine high-pressure rotor parts, we
attempt to predict the assembly eccentricity of the rotor parts via intelligent algorithms and then
optimize the phase. The first 30 orders of Fourier series are adopted to simulate the shape error
and generate error data. Adding the error data to the finite element model to calculate the
assembly eccentricity, BP artificial neural network model is established. The amplitude and phase
of the Fourier series are extracted as the input of the neural network and the assembly eccentricity
as the network output. The attenuation learning rate, regularization, and moving average
algorithm participate in the neural network to calculate the assembly eccentricity more accurately

and stably. 200 sets of data are used to complete the neural network training and the trained
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network verifies three sets of test data. The eccentricity of each phase of different assembly parts

is calculated with this neural network. Taking the phase as the objective of particle swarm

optimization, the optimized assembly phase of the parts is obtained by error transfer calculation.

This approach shows that this neural network model fully considers the morphology of the flange

and assembly deformation, and significantly improves the calculation efficiency. Then particle

swarm optimization algorithm is used to optimally select different phases to meet the

requirements of aero-engine rotor assembly and promote service performance.

Keywords: aero-engine high-pressure rotor; artificial neural network; eccentric prediction;

particle swarm optimization algorithm; phase optimization
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