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Topology optimization design of pre-cutting device of
high-density large square baler for herbage

CAI Jin-yi', DING Yuan', ZHAO Na’, ZHAO Jian', ZHAO Dong'
(1.School of Technology, Beijing Forestry University, Beijing 100083, China; 2.Northwest Institute of Plateau Biology,

Chinese Academy of Sciences,Xining 810001,China)

Abstract: In order to avoid the herbage entangling machinery during the operation process of the high-density baling
machine, at the same time reducing the compressor power of the pre-compression chamber and the compression chamber
and increasing the compression density of the herbage at the same time, based on the research at home and abroad,
this paper designs a high-density and generous pre-cutting device for the herbage baler according to the characteristics
and cutting mechanism of the herbage. On the basis of the establishment of the three-dimensional model of the pre-
cutting device, through the topology optimization and size optimization of the rotary cutter head, the lightweight plan
of the rotary cutting feeding device with perforation and hollow structure is determined, while reducing the quality of
the mechanical structure, the stiffness, strength and safety performance of the mechanical structure are not reduced. The
optimized pre-cutting device rotary cutter set and main shaft reduce the overall weight by 49.66kg. After optimization,
the overall weight of the overall rotor is about 8§9.93% of the weight before optimization, the stiffness, strength and
stability of the optimized pre-cutting device meet the design requirements, and the optimization effect is relatively good,
the purpose of energy saving and consumption reduction is good.

Key word: pre-cutting device; simulation analysis; topology optimization; lightweight
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