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Multi-objective parameter optimization and experiment of

tree transplanting machine’s arm
CHEN Jianneng' » GAO Qiaoling' » TAO Honglian' » CHEN Chengjin’ » XIA Xudong' » ZHAO Xiong'
(1a. Faculty of Mechanical Engineering & Automation;
1b. Zhejiang Province Key Laboratory of Transplanting Equipment and
Technology , Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Zhejiang San Feng Industrial Co. , Ltd. ,Jinhua 321300, China)

Abstract: Arm is a core working unit of a tree transplanting machine. Kinematics analysis and dynamics
analysis were made on tree transplanting machine’s arm for the purpose of decreasing energy consumption of tree
transplanting machine’s and enhancing its usability and flexibility. In this study, a parameter optimization model of
tree planting machine’s arm was built, with minimum work of hydraulic cylinder in tree planting process and
minimum oscillating quantity of the end of arm along the direction of forward motion as the objectives, and the
structure space and work space of the arm, motion without interference and component driving angle requirements
as the constraint conditions, and the optimal parameters were obtained through optimization. After optimization,
the power consumption reduces to 74. 87 % of the original one, and the oscillating quantity of the end of arm along
the direction of forward motion reduces to 67. 95% of the original one. An arm was constructed according to the
optimal parameters, and the arm was installed on loader so as to make high-speed camera analysis of the track of
the end of the arm, which shows that the track coincides with the theoretical calculations. It is thus clear that the
kinematic and dynamic model with optimized parameters is reliable and effective.
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