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Abstract: Based on the DEM, a simulation model through EDEM software by using Hertz-Mindlin
contact model gives the physical properties of sand and the geometric characteristics of sand collection
shovel. The sand quantity, speed, and energy, etc. of sand pile are analyzed for the sand shovel revolv-
ing speed is of 90 r/min, 100 r/min and 120 r/min, and the calculated power respectively required under
the three kinds of speed are 4. 24 kW ,5.29 kW and 7. 46 kW. Optimization is made of sand shovel blade
shape at a fixed speed of 120r/min. Simulation experiments are made to compare the stress of flat sand
shovel when the sand shovel end arc radius is 700 mm,500 mm and 300 mm,which shows a better work-
ing condition can be obtained at 500 mm.

Key words: sand-cleaning car;sand collection shovel;simple sand collection shovel model; the numer-

fcal simulation
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Optimal Design for Brake Lever of Wagon

Wang Gang, Zheng Mingjun, Zhao Luhang, Gao Conghang

(College of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
Abstract; To solve the light weight of a brake lever, this paper makes the force analysis of this mod-
el and topology optimization design based on variable density method. In order to validate the optimiza-
tion effect, the results are compared from the aspects of stress, deformation and volume, and the fatigue
lifetime is analyzes according to the forces under the condition of working. The results show that, the
mass of optimized brake lever reduces 6. 166 % while the material density is the same, and an improve-
ment on stress is effected .

Key words: brake lever;leight weight;topology optimization;fatigue lifetime



