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Design and experiment of a drag-type carrot harvesting device driven by non-circular gears
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Zhejiang Sci-Tech University, Hangzhou, 310018, China; 3. Zhejiang Province Key Laboratory of
Transplanting Equipment and Technology s Hangzhou, 310018, China)

Abstract: To solve the problem of poor carrot root-stem separation in traditional constant-speed drag-type carrot
harvesting devices, this paper proposes a drag-type carrot harvesting device driven by non-circular gears based on the
improved motion characteristics of the drag rod. Taking the motion characteristics of the drag rod as the design goal. the
mathematical relationship between the drag rod speed curve and the non-circular gear pitch curve is established by using
the reverse analysis method. Based on this, a new drag-type carrot root-stem separation mechanism driven by non-circular
gears is designed. UG 3D design software is used for 3D modeling and motion simulation, and the results show that the
simulated speed curve of drag rod is consistent with the theoretically designed speed curve. A test bench for the non-
circular gear-driven drag-type carrot root-stem separation device is developed, and the tests of carrot root-stem separation
are conducted. The results show that the success rate of carrot root-stem separation is 97. 1%, and the damage rate is 4. 9%.
Compared with the traditional drag-type carrot root-stem separation device, the non-circular gear-driven device improves the effect
of carrot root-stem separation, providing a reference for optimizing the drag-type carrot harvesters.
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Fig. 1 Sketch of a pull-type carrot harvester
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Fig. 2 Movement analysis of carrot root-stem

separation mechanism
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Fig. 3 Motion characteristics of traditional drag-rod
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Fig. 4 Improved drag-rod speed curve
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Fig. 5 Drag-type carrot harvesting device based on

improved motion characteristics
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Fig. 6 Non-circular gear box
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Fig. 7 Non-circular gear pitch curve diagram
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Fig. 9 3D model of carrot root-stem separation mechanism
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Fig. 11 Carrot root-stem separation test
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