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Simulation of Soil Cutting by Vertical Rotary
Blade Based on SPH Method

HAN Yu-jie, LI Yun-wu, ZHAO Hua-hui,
CHEN Hao, LIU De-xiong

School of Engineering and Technology , Southwest University » Chongging 400715 . China

Abstract. Vertical rotary tillage in hilly area is one of tillage methods to improve soil structure and increase
tillage depth. It is necessary to research the action mechanism of vertical rotary blade with soil, so the re-
sistance and power can be reduced by optimizing the structure of blade. The SPH method and ANSYS/LS-
DYNA software are used to analyze three helix type blades, then relevant results are compared. The laws
of cutting resistance and cutting power variation are concluded by simulations based on the vertical rotary
blade. The simulation results show that cutting resistance of the B blade is smaller 9.42% than the A
blade. Correspondingly, the cutting power of the B blade is decreased 14. 02%. The B blade was conducted
experiments in the field, and the power values and the torque values of the B blade are consistent with the
simulation results.

Key words: rotary blade; SPH; soil cutting; reducing resistance and power
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