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Rigid-flexible Coupling Simulation and Experiment of Plant Stem
Clamping Device Based on ADAMS

HAN Mingxing LI Miao DUAN Hongbing XU Kun YU Kai
( College of Engineering, Huazhong Agricultural University, Wuhan 430070, China)

Abstract; Aiming at the problems of the existing plant stalk clamping device, such as clamping injury,
clamping stroke and unadjustable clamping force, a plant stalk flexible clamping device was designed.
The built-in spring of the clamping hand can realize the flexible clamping of plant stalk, and double
adjust the clamping force and clamping stroke, so as to better meet the demands of plant stalk clamping
in the fields of mechanics experiment, grafting and cutting test. Based on the rigid-flexible coupling
simulation model of the clamping device, the multi-factor dynamic comparison simulation and test analysis
were carried out, including clamping force, clamping stroke and spring stiffness. The sensitivity and
stability analysis were carried out with the spring stiffness as the design variable to study the influence of
different spring stiffnesses on the clamping performance of the flexible clamping device. The simulation
and experiment results showed that the maximum clamping diameter of the device was 68. 8 mm, and the
clamping stroke, speed and clamping force can be controlled smoothly based on the accurate clamping
force model of the clamping device. With the increase of spring stiffness, the clamping force was
gradually increased, and the clamping stability would be increased. Comprehensive comparison showed
that when the spring stiffness was 10 N/mm, it can meet the stable clamping demand of plant stems when
the device applied 400 N cutting force, and the flexible clamping force had little fluctuation, which can
effectively avoid damage to plant stems.

Key words: plant stem; flexible clamping device; stability analysis; adjustable clamping force; rigid-

flexible coupling simulation; ADAMS
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Tab.1 Main technical parameters
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Tab.2 Material attribute parameters
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Tab.3 Constraint relation among components
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Fig. 6  Schematic of clamping process
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Fig.7 Simulation curves of device clamping
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Fig. 14 Tensile test of rapeseed stem clamping performance
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Fig. 16  Characteristic curves of clamping force at different spring
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