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Research and Application of AO-LSSVM in Milling
Aluminum Alloy Surface Roughness Prediction

LV Liangliang YIN Ningxia WU Jingyue MAI Qinqun LIU Can
(College of Mechanical and Power Engineering Guangdong Ocean University , Zhanjiang  524088)

Abstract  To further improve the accuracy and convenience of prediction on the surface roughness (R,) of
milled 7475 aluminum alloy, the least squares vector machine (LSSVM) was optimized based on the Aquila
Optimizer algorithm (AO). The R, prediction model of milled aluminum alloy was constructed with four milling
parameters as the input values and R, as the output value. This model was compared with two other algorithms, PSO-
LSSVM and LSSVM. The correlation between the milling parameters and surface roughness was analyzed using gray
correlation . The R, prediction system was built through the GUI interface. The results show that the prediction error of
the R, prediction model based on AO-LSSVM is 4.2876%, and the goodness—of-fit reaches 0.93864, which is better
than other algorithms. The correlation between feed per tooth and R, is the largest, with a gray correlation value of
0.764. The GUI prediction application system can realize efficient, convenient, and accurate prediction of R, values.

Key words Surface roughness, Aquila optimized least squares support vector machine, Grey correlation

analysis, Application system
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Tab.1 Experimental factors and levels of surface roughness
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Fig. 2 Aluminum alloy milling schematic
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Tab.2 Experimental data of surface roughness

F5 a/10%rmin” fmmez" a mm a,/mm R,/pum
1 5 0.04 0.1 2 0.180
2 9 0.15 0.1 4 0.205
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4 7 0.10 0.1 3 0.168
41 8 0.12 0.3 5 0.190
42 11 0.12 0.2 2 0.192
43 8 0.04 0.2 5 0.140
44 5 0.12 0.2 2 0.210
45 8 0.04 0.2 2 0.152
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Fig. 3 Surface topography after partial machining with spindle speed of 8 000 r/min
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