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Layout optimization of aero-engine pipe clamps based on
Kriging model and NSGA-II

LIU Qiang, JIAO Guoshuai

(School of Information and Control Engineering, Liaoning Shihua University, Fushun 113001, China)

Abstract: Considering the low efficiency and difficulty in solving multi-objective optimization problems of the tradi-
tional clamp layout planning methods, a multi-objective layout optimization method of aero-engine pipe clamps based
on Kriging model and NSGA-II is presented. Firstly, the Kriging surrogate model is constructed to reflect the relation-
ship between the clamp position and the vibration performance of the pipe, and the modeling accuracy is improved by
using the Latin hypercube design method and particle swarm optimization (PSO). Secondly, the first natural frequency
and second order natural frequency of pipe are selected as the optimization objectives, and then the NSGA-II algorithm
is applied to solve the layout planning of the pipe clamp for avoiding resonance In the process of optimization, the Kri-
ging models are used instead of the CAE analysis program to evaluate the fitness function, which significantly reduces
the computational complexity. Numerical computations of engine pipe clamp layout show that the proposed method can
obtain a set of non-dominated solutions meeting engineering requirements while improving the reliability of piping system
and computational efficiency of algorithm, which demonstrates the effectiveness and efficiency of proposed method.
Keywords: engine pipe; Kriging model; multi-objective optimization; clamp location; pipe vibration
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