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Kinematic Analysis on Double-crank Five-bar Planting Mechanism
HE Xiaojing"*, SUN Xincheng'?, CHEN Jianneng"*, TONG Zhipeng"?, ZENG Gongjun"*, WANG Chuan'"*
(1. Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China; 2. Zhejiang Province Key Laboratory
of Transplanting Equipment and Technology, Hangzhou 310018, China)

Abstract: To analyze the operation capability such as the trajectory, posture and the hole size of the
double-crank five-bar planting mechanism, the displacement, velocity and acceleration equations were
deduced. The kinematic simulation analysis software was compiled by Matlab. The influence of key
parameters of the mechanism on its working performance was analyzed and key parameters include the
length of two cranks as well as the initial phase differencec. As indicated in the analysis result, the length
of one crank had an important influence on the trajectory height and the hole size of the transplanting tip.
The length of the other crank had some effects on the trajectory height, and it had a far greater impact on
the hole size. The initial phase differencce of two cranks had an significant influence on the trajectory shape
and the verticality of the trajectory after planting, while it had few influences on the trajectory height and
the hole size. Based on the analysis results of the parameters, a group of optimum parameters were
obtained by this software, whose corresponding trajectory and posture were better than IsekiCompany’s
transplanting machine, and it could satisfy the needs of planting.

Key words: double-crank five-bar planting mechanism; vegetable transplanter; kinematic analysis;

working performance
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