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Design and performance analysis of the cutting

mechanism of celery harvesters
DU Chengcheng® » LIN Zhiwen® » WANG Xiwei' » WANG Weiwei® . YE Bingliang™"
(a.School of Mechanical Engineering; b.Key laboratory of Transplanting Equipment and
Technology of Zhejiang Province, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In response to the lack of celery harvesting machinery, as well as low labor efficiency and
high cost in the artificial harvesting in southern China, a cam-style double-knife reciprocating cutting
mechanism with a straight moving flat bottom push rod for walking celery harvesters was proposed based
on the study of the physical and mechanical characteristics of celery roots and combined with the agronomic
requirements of celery planting. The kinematics and dynamics of the cutting mechanism were analyzed by
using the geometric method and the dynamic static analysis method. The optimization design models of the
cutting mechanism were established with the force variance of cam rotation center as the evaluation index.
The parameters of the cutting mechanism were optimized by genetic algorithm. The simulation verification
was conducted by virtual prototype of the cutting mechanism, and a celery harvester prototype was
developed for working performance tests. The test results show that the success rate of celery cutting is
82% , verifying the feasibility of the cutting mechanism design and showing high application value in the

harvesting operation of celery in southern China. The research can provide theoretical and experimental
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basis for the cutting mechanism development of celery harvesters.

Key words: celery harvester; cutting mechanism; cam; kinematics analysis; dynamics analysis
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