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Parameters Optimization on Flattening Component of
Combined Cultivating Implement
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Abstract; In order to determine the key parameters of the flattening component on combined cultivating
implement , the field experiment was conducted by using the flattening device. The three factors and three
levels orthogonal regressive tests were designed in the experiment with working velocity, diameter of the
field-ditch filling disc, angle of the field-ditch filling disc as influence factors and the soil-breaking rate
as response index. The regression mathematics models between response index and influence factors were
established and the parameters were optimized through Design-Expert. The optimal combination was that
working velocity of 10. 63 km/h, diameter of the field-ditch filling disc of 450 mm, angle of the field-
ditch filling disc of 17. 71°. At that time the soil-breaking rate was 91. 92% , which could meet the needs
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of agricultural demands.
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Fig.1 Structure diagram of flattening and

compacting component
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Tab.1 Coding list of factors and levels

K- PRl 2 g AW ER A W 40 £
x,/km-h ! X,/ mm x3/(°)
-1 6 450 16
9 550 17
12 650 18
4 HR5H5H
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Tab.2 Experiment design and result of

response surface analysis

s e X, X, X3 12 Y/ %
1 -1 -1 0 87. 14
2 1 -1 0 90. 18
3 -1 1 0 80. 66
4 1 1 0 84.54
5 -1 0 -1 82. 46
6 1 0 -1 87.23
7 -1 0 1 84.21
8 1 0 1 89.13
9 0 -1 -1 90. 62
10 0 -1 83.67
11 0 -1 1 91.78
12 0 1 1 85.37
13 0 0 0 87. 82
14 0 0 0 87.47
15 0 0 0 87.53
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Tab.3 Variance analysis of each factor influence

to soil-breaking rate

FERER P HBE  HHEM F P
el 137. 14 9 15.24 58.64  0.0002
X, 34.49 1 34.49 132.70 < 0.000 1
X, 81.15 1 81.15 312.28 < 0.000 1
X, 5.30 1 5.30 20.38  0.0063
X3 15.36 1 15.36 59.10  0.0006
X3 0.015 1 0.015 0.056  0.8219
X3 0.13 1 0.13 0.52  0.5050
X, X, 0.18 1 0.18 0.68  0.4475
X, X; 5.625x107° 1 5.625x10°% 0.022 0.8888
X, X5 0.073 1 0.073 0.28  0.6190
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Fig.2 Response surface map of working speed and moisture

combined plate diameter to soil-breaking rate
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moisture combined plate angle to soil-breaking rate
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Tab.4 Best parameters combination scheme

(V791 S S A 1

o o i
w5 /km+h™'  EHAZ/mm Wﬂﬁ—l/(o) /% MBE
1 10. 62 450 16. 12 90. 63 0.957
2 10. 63 450 16.52 90. 95 0.957
3 10. 63 450 16.01 90. 54 0.957
4 10. 63 450 17.24 91.54 0.957
5 10. 63 450 16. 66 91.07 0.957
6 10. 63 450 17.71 91.92 0.957
7 10. 62 450 16.43 90. 88 0.957
8 10. 63 450 16. 54 90.97 0.957
9 10. 62 450 17.08 91.41 0.957
10 11.71 450 18. 00 91.76 0.943
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