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Simulation analysis and test of the small maize straw harvester
Zhang Tao™, Zhang Fengwei'®", Wang Lijuan?, Shi Linrong™, Dai Fei'®, Zhao Wuyun®®

(1.a.College of Agronomy, b.College of Engineering, Gansu Agricultural University, Lanzhou, Gansu 730070, China;
2.Bowen College, Lanzhou Jiaotong University, Lanzhou, Gansu 730101, China)

Abstract: Aimed at the problems in small and scattered corn field, i.e. mainly manual harvest, labor intensity, low
productivity in gansu area, the small grain corn stalk harvester is designed and developed, which mainly composed of the
transmission system, the cutting device and the grain lifer. Using SolidWorks and ADMAS virtual simulation the whole
machine to get harvester performance indicators, and the corn straw harvest experiments are conducted on double ridge
sowing fully-mulching dry land. The result show that the total kinetic energy of harvester cutting device axis is 1.547x10°
J, and the total impulse is 3 858 N-s. Under the condition without to clear mulch and weeds, the average stubble height is
1.76 c¢cm, and the corn straw qualified rate is reached 95.59%, as well as the device operating coordinatedly, stablly and
reliablly. The average work efficiency can reach to 5.10 hm?h. The kinetic energy and impulse of the rotating shaft can
be used as the performance indicators of harvester cutting property.
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Fig.1 The structure diagram of small cornstalks harvester

12 EERASH
8.83~13.24 kW

168.59 kg 2
350~800 mm
23~28 m/s

2 XigEMIt 5o
21 fEEHARS
2

6 7 8 Il
B2 EREFWENENRS

Fig.2 Schematic diagram of transmission system
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Fig.3 Cutter structure
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Table 1 Main performance indexes of the small scale cornstalks harvester under different test conditions

/(hm*h™) fem 1) fem 1%
1 4.76 1.78 5.2 4.14 92.32
2 4.32 1.01 10.6 3.45 97.37
3 5.78 2.56 49 6.28 97.89
4 5.14 1.62 8.7 4.36 95.43
5 5.54 181 12.6 5.39 94.17

5.10 1.76 8.4 4.72 95.59
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