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Design and Experiment of Crawler-type Cabbage Harvester Based on
Cooperative Operation of Plum-blossom Disc Uprooting and
Double-layer Clamping Conveying
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Abstract. Traditional cabbage harvesting relies heavily on manual labor, resulting in high intensity, low
efficiency, rising costs, and a lack of mechanized equipment for hilly and mountainous regions. To
address these issues, a mechanized harvesting process was developed, integrating pulling, posture
adjustment, double-layer clamping and conveying, root cutting, and manual-assisted boxing. A crawler
self-propelled cabbage harvester was designed. The machine featured a plum-blossom-shaped disc pulling
mechanism that operated in coordination with a double-layer clamping and conveying system. This
configuration accommodated planting deviations, inclined growth, size variability, and the tendency of
cabbages to roll during transport. The structure and operational principles of the harvester was described.
Dynamic analyses of the pulling and posture adjustment process, clamping and conveying process, and
root cutting process were conducted to determine the key structural and operational parameters. The
moving stability and obstacle-crossing capability of the machine were evaluated to define safe operating

thresholds under complex field conditions. Field tests were performed at a forward speed of 0.5 m/s, a
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header-ground angle of 28°, a conveyor belt speed of 95 r/min, an auxiliary leaf-stripping platform speed

of 73 r/min, and a stabilizing wheel speed of 47 r/min. The harvester achieved a harvesting rate of

98.97% , a damage rate of 1.59% , and a bruising rate of 1. 50% . The performance indicators met the

requirements for mechanized cabbage harvesting.

Key words: cabbage harvester; plum-blossom disc uprooting mechanism; double-layer clamping and

conveying mechanism
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Fig.3 Schematic of pulling mechanism’s working principle
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Fig.4 Kinetic analysis of process of pulling cabbage
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Dynamic analysis of posture adjustment process
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Fig.6  Analysis of cabbage clamping and conveying process
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Fig.7 Analysis of cabbage root cutting process
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Fig.9 Schematics of longitudinal stability analysis
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Fig. 12 Scenarios and effects of field validation trials
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Tab.3 Field verification test results %
i SR 5 EnE i %
1 98.93 1.50 1. 00
2 99. 31 1.61 2.00
3 98.90 1.62 2.00
4 98.87 1.48 1. 00
5 99. 11 1.53 2.00
6 98. 84 1. 86 1.00
7 99.23 1.50 1. 00
8 98.97 1.53 2.00
9 98. 61 1.75 1. 00
10 98.93 1.50 2. 00
S ¥ {E 98.97 1.59 1.50

3 1A 00 I it 56 5 SR 0 S A, R LI R
HeAR o 98.97% , W Rl 1.59% , 45 15 Hh
1.50% . Sibid 5 ok R hr 220 0.2% , BT
¢, HOE A 95% Y B 15 IX ] 2 (98. 83%
99.11% ) s WA RbRE2E N 0. 12% , He F ¢ 434, M
FBMEA 95% By EAF X (1.50% ,1.68% ) , i1
GihR 2N 0.53% , I+ ZWisr 4, oV EA
95% 1) & A7 X 0] R (0.91% ,2.46% ) , 5 45 J% 2 &b
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Tab.4 Performance parameters of mainstream

cabbage harvesters at home and abroad
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