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Kinematic Analysis and Test of Tobacco Root Removal Equipment

DUAN Ting-yi,» XIE Shou-yong, ZHANG Chang-chun, ZUO Ding-dong

School of Engineering & Technology, Southwest University /Chongqing Key Laboratory of
Agricultural Equipment for Hilly and Mountainous Regions , Chongging 400715, China

Abstract: Aiming at the problems of high labor intensity and low mechanization efficiency of root removal
after tobacco harvest in hilly and mountainous areas, a tobacco root removal equipment was designed,
combined with hydraulic circuit, in a study report in this paper. With tobacco root removal mechanism as
the research object, the kinematic state space was established based on its structural characteristics. The
movement state of the hoe-knife was analyzed theoretically, and it was concluded that the depth of entering
into soil and the reciprocating linear velocity of the hydraulic cylinder had significant effects. The move-
ment of the mechanism was analyzed with 3D modeling technology and virtual prototype simulation tech-
nology. It was verified that the depth of entering into soil increased with the increase in reciprocating linear
velocity, and that there was no obvious relationship between reciprocating linear velocity and horizontal
displacement. In order to verify the performance of the equipment, field experiments were carried out on
the tobacco planting plot of Southwest University. The experiment data were compared with the simula-
tion data, and the relative error was between 7% and 12% ., which indicated that the equipment can basi-
cally meet the requirements of excavating performance.

Key words: tobacco root; hydraulic cylinder; kinematics; simulation; experiment
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