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Fig 1 Rubber tree after cutting
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Fig 3 Three-dimensional diagram of the transmission structure of the electric
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Fig4 Schematic flow of rubber tapping with electric rubber tapping knife
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Fig 6 The restraint model of the transmission structure

of the electric rubber tapping knife
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Fig 7 Plane motion trajectory of the cutting blade
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Fig 8 The displacement movement amplitude of the center of mass of the transmission fork and the blade
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Fig9 Torque values of eccentric bearings at different speeds
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Fig 10 The contact force change between the transmission fork and the contact surface of the rolling bearing
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Fig 11 Meshing of transmission fork
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Fig 12 The strength analysis result of the transmission fork
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Fig 13 The surface effect of the drive fork after working
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Fig 14 Comparison of the cutting skin consumption between the electric

rubber tapping knife and the traditional rubber tapping knife
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Transmission Structure Design and Motion Simulation Analysis of
4GXJ-2 Electric Rubber Tapping Knife

CHEN Warong'?, XIAO Suwei'?, JIA Qian"*, DENG Xiangfeng'*>, HUANG Chang'?, ZHENG Yong'*

1. Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou Hainan 571101, China ;
2. Machinery Branch Center of National Important Tropical Crops Engineering Technology Research Center,
Haikou Hainan 571101, China

Abstract: The transmission mechanism model of the 4GXJ-2 electric rubber tapping knife was established by using SolidWorks
software, and the model was simulated and verified by ADAMS software. The simulation plug-in in SolidWorks software was used
to perform finite element analysis on the strength of the key components of the transmission mechanism. The results show that :
Under the conditions of torques of 0.2 Nem, 0.22 N*m, 0.25 Nem, the movement curve of the transmission mechanism changes
smoothly and periodically, and the maximum stress generated by the key components is 5.147x10° MPa, which is much smaller
than the yield strength of the material 2.206x10° MPa, and there is no obvious change in deformation. In the field cutting compari-
son test between the prototype and the traditional rubber knife, the prototype not only realized the tapping without tearing the old
rubber line, and improved the tapping efficiency, but also was close to the traditional rubber knife in terms of surface cutting,
bark consumption, and rubber discharge of the rubber tree. The tapping effect.

Keywords :4GX]J-2 type; electric rubber tapping knife ; transmission structure ; motion simulation

(WHERE . %)



