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Rotor structure optimization of peeling machine based on mirror
symmetry compensation technology

ZHAO Zhi-xin' , XUE Xu-dong', XUE Lin-jing’, PAN Xiao-yang',
HUANG Ming-yuan', LI Tuo-lei'

(1. Department of Mechanical Engineering, Shaanxi University of Technology, Hanzhong 723000, China;
2. School of High-Speed Railway Engineering,Shaanxi Railway Institute , Weinan 714000, China)

Abstract: In order to solve the bottleneck problem of radial expansion deformation of the rotor of grain peeling machine, the finite element
model of the rotor was established according to the actual size of the rotor, the load characteristics of the rotor were studied, and the deforma-
tion distribution data of the longitudinal beam were fitted. First, two-step strategy optimization method and mirror symmetry method were used
to compensate the structure of the model: the centrifugal load of the rotor was calculated, the range of p,, the safety factor and allowable
stress range was determined. Then, the description function of longitudinal beam sweeping path was determine. Finally, the sensitivity analy-
sis method was used to screen the parameters, and the central composite design method (CCD) was used to generate samples. The results
shows that when p; =1.099 0 mm, p, =3.301 1 mm, p; =4.500 4 mm, p, =3.603 8 mm, p, =2.747 7 mm, pg =2.197 8§ mm, the longi-
tudinal beam has the best flatness and the highest safety factor. After compensation, the maximum stress of the rotor structure is reduced by
12.89% , the maximum deformation is reduced by 11.31% , the Str value has reduced by 64.30% , and the safety factor is increased by
14.78% . The mirror symmetry compensation technology is effective and feasible for solving the radial expansion deformation of the rotor of
the peeling machine.
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