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Virtual Simulation and Power Test of Straw Counters-field
Based on Multi-body Dynamics

Chen Liging Liang Xiutian Cao Chengmao
(School of Engineering , Anhut Agricultural University, Hefei 230036, China)

Abstract; Aiming at the problem that the power consumption of straw counters-field is difficult to test,
this paper proposes a virtual test platform evaluation counters-field set power consumption method.
Firstly, the dynamic model of straw counters-field was established. The boundary conditions and loads
were set up. The virtual simulation of power consumption in straw counters-field was carried out with the
buried depth of 120 mm and 90 mm, forward speed of 3 km/h and 5 km/h, rotation speed of 260 r/min
and 230 r/min, respectively. Then the field power test system was built and the relative errors were
9.06% and 8.02% respectively by comparing the simulation data. The accuracy and feasibility of the
proposed method were verified. Finally, 18 conditions ( three buried depths, two forward speeds, and
three rotating speeds) were selected to carry out the simulation. The results show that, with a certain
buried depth, the straw counters-field set power consumption has an increasing linear relationship with
forward speed and rotation speed. With a certain buried depth and forward speed, the lowest power
consumption appeared at the rotation speed of 230 r/min. Moreover, with a larger buried depth and
forward speed, the effect of rotation speed on the power consumption is obvious.

Key words: smashed straw machine; virtual test; multi-body dynamics; simulation
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Fig.4 Tool farmland rendering at different time
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Tab.4 Power values at different time

e RPN A/ (N m) T FE L /KW
1 549.91 29. 084
2 615. 93 27.364
3 672.29 27.135
4 701. 65 27.941
5 433.65 30. 197
6 459.57 29. 097
7 509. 84 30. 009
8 638. 88 29.593
9 563.43 29.631
10 570. 93 29.305
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Tab.5 Relation between factors and consumed power

NSRS R/ e e B/ e/
mm (km-h™") (remin~") kW
200 17. 684
3 230 17. 505
260 19. 421
90
200 19.379
5 230 19. 021
260 21.340
200 23.117
3 230 23.715
260 26.775
120
200 26.432
5 230 26.123
260 28.237
200 27.219
3 230 34.416
260 33.907
150
200 34. 456
5 230 30. 123
260 35.711
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