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Optimization Design of Flail Knife of Crushing Device for Forest Slash

LIU Jiu-qing, ZHANG Shi-yu, SONG Guo-hao, JIANG Hai-long

( School of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040, China )

Abstract: Present situations were made on structure of flail knives in crushing device for forest slash and analysis were carried out on principle of
impact crashing of knife. Based on Solidworks, 3D model of flail knife was established to study static analysis in ANSYS environment. And flail
knives were designed with structural parameters as variables, the minimum safety coefficient and quality as multi-goals for optimization. A new 3D
model was built with the knife bole diameter of 10.862 mm and knife thickness of 11.032mm, without changing the other parameters. Model for
bonded-crushing of forest residue was established by EDEM. Orthogonal simulation tests were implemented by importing the model of flail knife
before and after optimization into EDEM. The result demonstrated that it had more number of bond breakages, indicating better crushing effect.
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Figure 6 Total deformation, equivalent stress and safety factor
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