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Parameters Solution of Instantaneous Milling Force Model of Variable Cross-

Section Scroll Plate Based on Improved PSO Algorithm

LIU Tao ZHANG Lifang
School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050

Abstract: In order to solve the multivariate nonlinear problem in the prediction of instantaneous milling
force in variable cross-section scroll plate processing, a mathematical model for instantaneous milling force
considering the tool runout was established based on the actual milling process, and a modified Particle Swarm
Optimization(PSO) method was proposed to solve the mathematical model to improve the accuracy of the
instantaneous milling force prediction model. The method was verified by the instantaneous milling force
experiment results under four groups of milling parameters. Results show that the instantaneous milling force
curves obtained by this method have a high degree of agreement with the experimentally measured ones in
terms of the shape and peak value, and the peak error of the four groups of tests is within 15%. The proposed
PSO method could effectively improve the convergence rate of instantaneous milling force identification of
variable cross-section scroll plate processing. It can identify model parameters with higher precision and fewer
trials, which reduces the test cost compared with the average milling force solving method.
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Fig.2 Radial runout of side milling cutter
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Tab.1 Parameters of variable cross-section scroll plate

milling experiment

B A7 mm
Fes  EteEf. nz J1 & a, W IR a,
1 0.05 1.00 3.00
2 0.15 0.40 1.50
3 0.20 0.60 2.00
4 0.25 0.80 2.50
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Tab.3 Parameters identification results of milling force

model
F5  L/Nmm®) 7, Ry/(N/mm?*) R plum  Jrad
B 1 81.62 1.26 198.34 043 140 0.76
Say) 85.71 0.92 22844 030  1.74 1.04
S 3 93.12 1.44 211.66 039 150 0.88
S 4 72.73 1.26 209.30 048  1.62 0.77
B 83.30 1.22 211.94 040 157 0.86
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