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The Bionic Optimization and Research on the Sand
Pushing Resistance of Railway Desanding Vehicle

Zheng Mingjun, Miao Jiafeng. Shi Runze

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: In order to reduce the working resistance of the railway sand removal vehicle during the
process of pushing sand and improve the efficiency of sand pushing, based on the principle of bionics,
three animals (brown bear, field mouse, and house mouse) were selected as bionic objects. Taking the
inner contour line of the claw toe of the bionic object as the prototype of the sand-touching surface of the
sand pushing board, and further analyzing the second derivative and curvature of the fitted bionic guide-
line, based on these data, six bionic sand pushing board were established. Through discrete element
simulation, the resistance of six sand-pushing boards were compared during the process of working. The
research shows that under the same conditions: The horizontal resistance of the sand pushing board is
very close to the total resistance, and resistance is the main factor that affects the efficiency of the sand
pushing board. The resistance of the bionic sand pushing board is lower than that of the flat board and
the arc board, and the resistance of the vole type bionic sand pushing board is the lowest. The research
on the bionic sand pushing board with different alignment forms has important guiding significance for
reducing sand pushing resistance.

Key words:sand pushing board; bionic principle; resistance reduction; discrete element simulation



