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Design and Testing of Cutting and Conveying Device for
Self-propelled Hybrid Pennisetum Harvester

Wang Decheng Hu Yunsheng Ma Pengbo Hu Pengzhan Hui Yunting Wang Tianyi  You Yong
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Aiming to address the technical challenges of easy clogging and high loss rate in existing self-
propelled hybrid Pennisetum harvesters, the growth characteristics of hybrid Pennisetum were investigated
and the fundamental physical properties of its stalks were experimentally analyzed. A technical solution
for the whole-machine cutting and conveying system was proposed, integrating “tapered-roller guided
harvesting + rotating rake conveying”. Based on disc cutting, a tapered roller and a guide plate were
designed to achieve the gathering and feeding of long cut stalks. Furthermore, a combined mechanism
comprising auger with tooth plates and chain rake dragging was developed to enable anti-clogging and
anti-tangling sequential conveying of clustered hard long stalks. Field validation of the cutting and
conveying device was conducted through whole-machine implementation. The results demonstrated that
the proposed device could complete cutting, feeding, and conveying in a single pass. Key components
operated stably without missing any cutting. The stubble height qualification rate reached 97.52% , the
header residue rate was 3.27% , the harvest loss rate was 10. 37% , and the operational productivity was
0. 12 hm’/h. All technical indicators met the requirements of relevant national and industry standards.
The research result can provide technical and equipment support for the mechanized harvesting of
clustered hard stalks such as hybrid Pennisetum.
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Tab.1 Physical parameters of hybrid Pennisetum stem
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Fig. 1 Schematic of self-propelled hybrid Pennisetum

harvester
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Tab.2 Main technical parameters of self-propelled

hybrid Pennisetum harvester

AMERSF (K x 96 x 8)/(mm xmm xmm) 5300 x2 000 x2 600
LR kg 6150

fie &y L/ kW 88.2
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Fig.2  Structural schematic of cutting and conveying

device
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Fig.3 Force diagram of cutter cutting stalks
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Fig.4 Force analysis diagrams of cutter cutting
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Fig.5 Schematic showing cutting disc colliding with stalk
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Fig. 17 Field tests and operational results
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different areas
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