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Power and Fuel Consumption of 2BMFJ-3 No-tillage Soybean Precision Seeder

in Stubble Field

WU Guang-wei' ,CHEN Hai-tao',JI Wen-yi' ,DUN Guo-qiang' , WANG Han-yang’
(1. Engineering College , Northeast Agricultural University, Harbin 150030, China; 2. Engineering College, Heilongjiang Bayi Agricultural University,

Daging 163319, China)

Abstract: The orthogonal experiment of two factors with three levels was employed to analyze power and fuel consumption
characteristics of 2BMF-3 no-tillage soybean precision seeder in a stubble field. Operating speed of unit (3. 6,4.5,5. 4
km+h~")and cutting depth of the rigid-tooth(20,30,40 mm) were selected as input variables ,and power consumption , slip rate
and fuel consumption rate were selected as response functions. The results indicated that, with increase of operating speed of u-
nit or cutting depth of the rigid-tooth, both power consumption and slip rate of tractor would increase while fuel consumption
rate decrease;when the operating speed of unit was 4.5 km+h ™" and the cutting depth of the rigid-tooth was 20 mm , the tractor
power consumption,slip rate and fuel consumption rate was 15.80 kW,13.95% and 341.6 g-kW ™' -h ™' respectively. Opti-
mal mating power of 2BMF]J-3 no-tillage soybean precision seeder in stubble field was 17.56 kW tractor of four-wheel drive.
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Table 1 Orthogonal test results
e [H# Factors FI % BE%L Objective functions
Serial A/ B/ v,/ v,/ v/ T
number km-h! mm kW % g-kW-!.h~! Passing ability
1 3.6 20 13.89 11.47 353.2 0
2 3.6 30 14.88 13.52 349.6 0
3 3.6 40 16.21 14.73 348.8 0
4 4.5 20 15.80 13.95 348.0 1
5 4.5 30 16.76 14.90 344.0 0
6 4.5 40 18.32 16.45 341.6 0
7 5.4 20 16.20 14.87 349.0 2
8 5.4 30 18.02 16.61 332.2 2
9 5.4 40 19.50 18.26 330.4 1
0:FKIR T 38 5 | ORI IR I8 2 FORHILIRIE
0:Means no blockage ;1 :Means slight blockage ;2 : Means serious blockage.
R2 AESW
Table 2 Variance analysis results
P31 -7 A H & byl F1E BEM
Source Square sum df Mean square sum F value Significance
Y1 %% Model 25.31 4 6.33 48.25
A 14.15 2 7.08 53.98
B 11.15 2 5.58 42.53
%22 Error 0.52 4 0.13
JEUFIT Total 25.83 8
Y2 57 Model 30.77 4 7.69 76.15
A 16.81 2 8.40 83.20
B 13.96 2 6.98 69.11
12 Error 0.40 4 0.10
S Total 31.17 8
V3 A Model 432.52 4 108.13 5.59
A 267.56 2 133.78 6.91
B 164.97 2 82.48 4.26
%22 Error 77.40 4 19.35
S Total 509.93 8
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