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Optimization of milling parameters for thin-walled parts based on improved
chaotic particle swarm optimization algorithm
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(Key Laboratory of Road Construction Technology and Equipment of MOE, Chang’an University, Xi’an Shaanxi 710064, China)

Abstract: In order to improve milling precision and processing efficiency of thin-walled frame structural parts, a
method for optimizing the milling processing parameters of thin-walled frame structural parts was proposed. Aiming
at the problems of standard particle swarm algorithm that are easy to fall into local optimal solutions and cannot adjust
weight coefficients adaptively, this method combined chaos optimization algorithm and multi-objective particle swarm
optimization algorithm to establish the optimization target based on milling force and material removal rate per unit
time. The four factors of milling were taken as optimization variables, and the spindle speed, feed rate, milling depth,
and surface roughness were taken as constraints. The machining error of each optimization solution was calculated
accurately by finite element simulation, and the results were fed back to the optimization algorithm in time, so as to
find the optimal machining parameter combination. Taking typical thin-walled structure sidewall milling as an
example, experimental parameters, standard particle swarm optimization parameters, and optimization results of the
algorithm proposed in this paper were used for simulation respectively, and the simulation results were analyzed and

compared, which proves the effectiveness of the proposed method.
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Fig. 1 Basic idea for simulation of milling errors of thin-walled frame structural parts
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Fig. 2 Finite element model of workpiece/tool
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Fig.3 Y-direction deformation cloud map of workpiece at different processing times ((a) The tool is just cutting into the
workpiece; (b) The tool feeds to the middle of the workpiece; (c) The tool is about to cut out the workpiece)
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Fig. 4 Time-varying curve of Y-direction deformation at
different positions of workpiece ((a) Sampling point
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displacement in Y direction)
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multi-objective chaotic particle swarm algorithm
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