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Fig. 1 Overall design of combine harvester on tracks
with combinational threshing and separating unit of
transverse tangential cylinder and axial rotor
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Fig.2 Combinational threshing and separating unit

of transverse tangential cylinder and axial rotor
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Fig.3 Tangential cylinder with spike teeth
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Fig.4  Axial rotor with spike teeth
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Fig.5 Transition section of transverse tangential

concave and axial concave
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Tab.1 Performance index of combine with combinational
threshing and separating unit of transverse tangential

cylinder and axial rotor while harvesting rice
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Surface Analysis and Resistance Characteristics Experiment on
Ditch Plow Ahead of Direct Rapeseed Seeder

Zhang Qingsong Ji Wenfeng Liao Yitao Liao Qingxi
(College of Engineering, Huazhong Agricultural University, Wuhan 430070, China)

Abstract. Since ditch plow of direct rapeseed seeder would directly affect ditch quality and power
consumption, a ditch plow and an optimized plow were designed and studied comparatively. The basic
structure of the ditch plow was investigated and the characteristic of the digging-type surface of ditch plow
and the smashing-type surface of the optimized plow were comparatively analyzed. Furthermore, taking
traction resistance, plowing specific resistance, and power consumption as the evaluation indices, the
experimental research on the impact factors of forward speed, ditch depth, ditch width, soil firmness were
conducted by the high speed digitized soil bin platform. The experimental results showed that the greatest
impact factor on traction resistance and plowing specific resistance was ditch depth, and the greatest
impact factor on power consumption were forward speed and ditch depth. The traction resistance, plowing
specific resistance, power consumption of the optimized plow were all only 35% ~ 50% of the ditch
plow’s respectively. The research conclusion had great theoretical value and practical significance to the
optimization of ditch plow and the power consumption reduction of precision rapeseed planter.

Key words: Direct rape seeder Ditch plow Surface analysis Traction resistance Plowing specific

resistance Power consumption
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A Combinational Threshing and Separating Unit of Combine Harvester
with a Transverse Tangential Cylinder and an Axial Rotor

Xu Lizhang' Li Yaoming' Wang Chenghong' Xue Zhen®
(1. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education, Jiangsu University,
Zhenjiang 212013, China 2. Jiangsu Changfa-fengling Agricultural Equipment Co. Lid. , Taizhou 225300, China)

Abstract; With the development of rice harvesting with large scale in China, high-efficiency of combine
is more and more important. In order to satisfy the urgent demand of high-efficiency combine, the overall
structure of a new crawler-type combine with a feed rate of 4 ~5 kg/s was proposed and the combinational
threshing and separating unit with a transverse tangential cylinder and axial rotor was designed. The
design focused on the designing process of structural and operational parameters of tansverse tangential
cylinder tangential concave, transition section between tansverse tangential concave and rotor concave,
axial rotor and concave. Field test showed that the total loss was 1. 47% and the damage rate was 0. 2% ,
when the feed rate was 4. 86 kg/s, which met the demands of the design.

Key words: Combine harvester Tangential-longitudinal axial Design Experiment



