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Abstract; In order to solve problems of poor ridging effect and high traction resistance of existing sweet
potato ridging shaping machine, a ploughshare furrowing ridging device of sweet potato ridging shaping
machine was designed and its main structure and working principle were explained. According to the
sweet potato planting pattern and ridging structure agronomic requirements, the structure parameters and
value range of the plow body surface of the furrowing ridging device were determined by the horizontal
straight element line method. The EDEM discrete element simulation software was used to establish
interaction model of the ploughshare furrowing ridging device and soil. The installation angle, bulldozing
angle and element line angle difference of the furrowing plow body surface were selected as the experiment
factors, and the evaluation indexes were the soil throwing distance and traction resistance of the plow
body, the Box —Behnken central composite design experiment was carried out. The simulation experiment
results showed that the optimal combinations of the installation angle, bulldozing angle and element line
angle difference were 27.19°, 38.05° and 10. 69° when the operating speed of the sweet potato ridging
shaping machine was 3. 33 km/h. Field experiment were carried out based on the optimal combination
parameters. The ploughshare furrowing ridging device experiment results showed that the ridge height
stability coefficient was 98.53% , the ridge soil firmness was 236 kPa, the fuel consumption of tractor
operating was 11. 94 L/h, which can meet the sweet potato furrowing ridging agronomic requirements.
The operating effect of the ploughshare furrowing ridging device was better than that of the now existing
plate type ridging device.
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Tab.3 Experimental results
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R X, X, X, 1B /mm Ji/N
1 0 0 0 214.90  1371.18
2 0 -1 -1 229.19  1353.22
3 1 1 0 220.57  1397.33
4 0 0 0 218.37  1369.82
5 -1 1 0 199.45  1386.26
6 0 0 0 219.09  1375.82
7 1 0 1 225.10  1380.65
8 0 0 0 216.66  1373.55
9 1 -1 0 211.25  1366.12
10 0 0 0 216.88  1368.39
11 1 0 -1 241.54  1366.52
12 -1 0 -1 246.22  1363.86
13 -1 0 1 233.87  1398.64
14 -1 -1 0 230.66  1374.63
15 0 1 1 220.44  1389.53
16 0 1 -1 242,78  1392.81
17 0 -1 1 229.49  1397.70
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Tab.4 Variance analysis of soil throwing distance

(15)

FEKE EHFM O AmE  ¥HUr F P
LAY 2250. 44 9 250.05 13.22  0.0001**
X, 17.23 1 17.23 0.9111  0.3716
X, 37.63 1 37.63  1.99 0.2012
X, 322.96 1 322.96 17.08  0.0001*
X, X, 410. 67 1 410.67 21.72  0.0023*
X, X, 4.18 1 4.18 0.2212  0.6525
X, X, 128. 14 1 128.14  6.78  0.0353*
X2 21.41 1 21.41  1.13 0.3226
X2 65.78 1 65.78  3.48 0.104 4
X2 1252.53 1 1252.53 66.24  <0.0001*
2 132.36 7 18.91
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Tab.5 Variance analysis of traction resistance

FEKWE  SFHFmM AmE B F P
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X, 1014.98 1 1014.98 71.85  <0.0001*
X, X, 95. 84 1 95.84  6.78  0.0352°
X, X, 106. 61 1 106.61  7.55  0.0286"
X, X, 570. 25 1 570.25 40.37  0.0004 ™
X2 12. 42 1 12.42 0.8795  0.3796
X2 244.18 1 244.18 17.29  0.0043*
X2 65. 62 1 65.62  4.65 0.068 1
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Fig. 12 Influence of element line angle difference

and installation angle on traction resistance
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Fig. 13 Influence of bulldozing angle and

installation angle on traction resistance
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Tab.6 Field experiment results
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