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Optimum design of the structure of flange supported hydraulic cylinder by genetic algorithms

ZHAO Sheng-dun, WANG Jun, BAI Zhernyue, ZHU Gue-ji
(School of Mechanical Engineering, Xian Jiaotong University, Xian 710049, China)

Abstract: Aiming at the shortage of the conventional way determining the principal parameters in structural design of

hydraulic cylinder, a finite element model of the hydraulic cylinder supported by aflange was built on a new-style servo

open-type hydraulic press YS4F60 with nominal pressure 600kN. Then using the light est weight of hydraulic cylinder

as the optimal objective and using outside diameter of the cylinder (2r,), bottom thickness (¢), bottom transition rad+

us (Ry), flange thinness (&), flange transition radius ( R) and outside diameter of the flange ( 2r4) as the design varia-

bles, the reasonable constraints of the design parameters and stress were proposed and the improved genetic algorithm

was adopted to optimize the structural parameters of the cylinder. The results indicate that the weight of hydraulic cy+

inder is relatively reduced by 419% , and optimization effect is obvious. Finally, the finite element method was employed

to analyze the optimal structure by ANSYS software, and the numerical simulations verified the validity of genetic algo-

rithms.
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Table 1 Original design dimensions of hydraulic cylinder

t/ mm h/ mm D/mm  rg/mm Ry/mm R/mm M/kg

60 60 180 160 36 75 162 39

p=25MPa, P= 600kN, /=515mm
M , MALAB
(Population size) 40;
( generations) 100; (Popula
(Double Vector) ;
( Initial range) [40 80; 30 60; 110 150;
4 10; 10 20] 73 ,
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Table 2 Parameters of hydraulic cylinder af ter optimization

t/ mm h/mm D/mm s/mm rg/mm Riy/mm R/mm M/kg

41 74 180 22 150 26 6 95 80
1 2 )
162 39kg, 95 80 kg,
162. 39— 95. 80

162 39 x 100% = 41. 0%
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Fig 6 Finite element meshing of hydraulic cylinder
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Fig. 8 Stress distribution of hydraulic cylinder after optimization
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Study on design method of section size of open-side press frame

CHEN Jiaming', WANG Wei xin®
(1 Department of Mechanical ang Electrical Engineering, H angzhou V ocational Technical Callege, Hangzhou 310018, China;
2. R& D Department , CITIC Dicastal Wheel Manufacturing Co., Ltd., Qinhuangdao 066003, China)

Abstract: Because of the special structure of the open side press, the deformation resistance produced in the working
process will cause the die installation surface to produce an inclination to the press bed. Consequently the deformation
of the open side press frame is too drastic to reduce the life of the working dies. The system stress of press frame was
analysed and the mechanical relationship betw een the force and deformation w as sim plified. Thus the simplified cacula-
tion method for designing the frame cross-sectional shape was obtained.
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