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Design and Experiment of Special Header of Oil Sunflower Combine Harvester
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Abstract: In view of the problems of material blockage, accumulation and the sunflower plate can not
enter the header due to the reel rewind in the domestic oil sunflower combine harvesters, according to
planting model and agronomic requirements of oil sunflower in China, a special header for oil sunflower
combined harvesters with low loss was designed. The analysis was carried out on the posture of the
sunflower stalks during the dividing process to determine the width and length of the inner divider and the
inner divider gap. Selecting different values of reel speed ratio A to carry out simulation analysis to the
reel’s motion trajectory in order to determine the range of reel speed ratio and get the optimal diameter and
speed of reel. In order to reduce the impact of the dial finger on the sunflower disk during the conveying
of the auger, and prevent the sunflower stalk getting entangled on the auger, a scraper conveyor auger
was designed. The cutting speed of the reciprocating cutter was determined by the knife-to-machine speed
ratio y to ensure a good cutting effect. For evaluating the actual harvest effect of oil sunflower harvester,
a field experiment was carried out in Henan Zhuangzi Village, Fukang City, Xinjiang Uygur Autonomous
Region. The forward speed of the whole machine was 0.8 m/s, the feed rate was 3.3 kg/s, and the
average loss rate of the header was 1.42% . The operation of the whole machine was stable during the
harvesting operation, and there was no accumulation and blockage of the inner and outer dividers,
conveying auger feeding smoothly and without entanglement, and there was no return of the oil sunflower
plant at the reel, which met the design requirements of the oil sunflower combine harvester header.
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Fig. 1 Schematic of oil sunflower special header
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Tab.1 Oil sunflower plants parameters

S5 rh il {E Fienil
FERE =5/ mm 1186.8 938.0 ~1389.6
ZEFLIE Y =/ mm 1048.5 815.1~1236.3
ZEFF HAR/mm 18.2 9.9~26.5
A /mm 19.5 17.2~22.6
ERERZ/mm 156.5 100.3 ~197.5
KR IR/ % 25 21 ~30
ZEFFEKE % 76 72 ~79
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Fig.3 Schematics of inner divider structure and lateral

tilt of plant
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Fig.6  Schematic of reel work process
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Fig.7 Schematic of auger structure
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Tab.2 Structural parameters of spiral auger mm
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Fig.8 Field test of combine harvester
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Fig. 9  Oil sunflower grain collection area
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Tab.3 Prototype performance indicators and test results

e RES AL PEREE AR R IG4h
WA/ (kges™") =2.5 3.3
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LA 2K 2 % <5 3.3
FFRLERE S/ % <3 0. 68
TR % <5 4.35
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