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Parameters optimization and test analysis of delivery
separate parts in potato digger
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Abstract: Aim at the problem of high injury potato and lower soil potato separation rate by the delivery separate
components in potato digger, has discussed and researched the dithering wheel’ s amplitude, lifting chain’s linear veloci-
ty and lifting chain’s dip angle by adopting the orthogonal experiment. On the basis of the test results, the variance anal-
ysis was processed, has obtained the main and second factors effected the working performances of delivery separate com-
ponents, further optimized and associated the component’s parameters, and designed out the high adaptable and reliable
potato digger. The experimental result shown that: The soil and potato separation effect was well and injury potato rate

was less than 4% , when the dithering wheel’ s amplitude was 10 mm, the lifting chain’s linear velocity was 1.3 m*s~!

and the lifting chain’s dip angle was 21°.
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Fig.1 Structure of potato digger
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Fig.2  The structure of delivery separation component
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Table 1  Factors and testing levels

V=

& Factors

B C
Tz B THz fE A
Lifting chain’s Lifting chain’s

A
K Plait g
Levels Dithering wheel s

amplitude linear velocity dip angle
/mm /(ms") /(°)
1 8 1.1 21
2 9 1.3 23
3 10 1.5 25

TE AR R A R TAE BBy 2.17 kmeh ™o
Note: In the test process the tractor walking speed was 2.17 km+h~!.
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Table 2 Testing results

100% 5 3
iﬁi A B (AxB), (AxB), € (AxC) (AxC) (BxC) (BxC) lffﬁus Soij‘)‘ﬁm
injury rate rate
1 1 1 1 1 1 1 1 1 1 98.3 79.1
2 1 1 1 1 2 2 2 2 2 96.8 77.17
3 1 1 1 1 3 3 3 3 3 97.1 77.3
4 1 2 2 2 1 1 1 2 3 98.5 78.8
5 1 2 2 2 2 2 2 3 1 97.4 76.7
6 1 2 2 2 3 3 3 1 2 97.0 76.1
7 1 3 3 3 1 1 1 3 2 97.2 80.4
8 1 3 3 3 2 2 2 1 3 96.6 77.8
9 1 3 3 3 3 3 3 2 1 96.9 78.5
10 2 1 2 3 1 2 3 1 1 97.3 76.9
11 2 1 2 3 2 3 1 2 2 96.8 74.6
12 2 1 2 3 3 1 2 3 3 96.5 76.1
13 2 2 3 1 1 2 3 2 3 98.8 76.8
14 2 2 3 1 2 3 1 3 1 97.7 75.2
15 2 2 3 1 3 1 2 1 2 97.6 74.7
16 2 3 1 2 1 2 3 3 2 97.3 78.3
17 2 3 1 2 2 3 1 1 3 96.3 77.5
18 2 3 1 2 3 1 2 2 1 96.6 77.1
19 3 1 3 2 1 3 2 1 1 98.4 76.6
20 3 1 3 2 2 1 3 2 2 98.0 73.9
21 3 1 3 2 3 2 1 3 3 97.9 75.4
22 3 2 1 3 1 3 2 2 3 98.9 76.4
23 3 2 1 3 2 1 3 3 1 98.0 73.6
24 3 2 1 3 3 2 1 1 2 98.4 75.0
25 3 3 2 1 1 3 2 3 2 98.1 77.9
26 3 3 2 1 2 1 3 1 3 97.7 77.1
27 3 3 2 1 3 2 1 2 1 97.1 76.3
100% i 113 3% T
sk m IR/ % FHEF %
Test results B (AxB); (AxB), C (AxC); (AxC), (BxC); (BxC), The sumhof The sum ?f
1009% minus soil separation
injury rate rate
Ky 875.8 877.1 877.7 879.2 882.8 878.4 878.2 877.6 877.7 2633.2 2071.8
K, 874.9 882.3 876.4 877.4 875.3 877.6 876.9 878.4 877.2
K; 882.5 873.8 879.1 876.6 875.1 877.2 878.1 877.2 878.3
k 97.31 97.46 97.52 97.69 98.09 97.60 97.58 97.51 97.52
ky 97.21 98.03 97.38 97.49 97.26 97.51 97.43 97.60 97.47
ks 98.06 97.09 97.68 97.40 97.23 97.47 97.57 97.47 97.59
R 0.85 0.94 0.30 0.29 0.86 0.13 0.15 0.13 0.12
S 3.8 4.05 0.37 0.36 4.25 0.05 0.08 0.05 0.04
K 702.4 687.6 692.0 692.1 701.2 690.8 692.3 690.8 690.0
Ky 687.2 683.3 690.5 690.4 684.1 690.9 691.0 690. 1 688.6
K; 6382.2 700.9 689.3 689.3 686.5 690.1 688.5 690.9 693.2
k 78.04 76.40 76.89 71.57 77.91 76.76 76.92 76.76 76.67
ky 76.36 75.92 76.72 76.71 76.01 76.77 76.78 76.68 76.51
ks 75.80 77.88 76.59 76.59 76.28 76.68 76.50 76.77 77.02
R 2.24 1.96 0.30 0.98 1.90 0.09 0.42 0.09 0.51

S 24.6 18.7 0.41 0.44 19.1 0.04 0.83 0.04 1.24
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Table 3 Mutual effect table

FHZ B K2 A Factor A

Factor B K1 Level 1 K2 Level 2 /K 3 Level 3
JKE 1 Level 1 3.7 2.3 3.5
IKE 2 Level 2 3.3 3.0 1.1
JKE 3 Level 3 2.6 1.7 2.7
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Table 4  Variance analysis on the test data

e fi b TR BRI gy THEETIR gy i 5t
Test index Source of i}'ﬁ;’i DOF ““qum F value Thresholds Significance
A 3.80 2 1.900 24.52 ® ¥
B 4.05 2 2.025 26.13 Fo.05(2,8) =4.46 .
100% W5 C 4.20 2 2.100 27.10 Fo.05(4,8) =3.84 .
R % AxB 0.73 4 0.1825 2.35 Fo.01(2,8) =8.65
100% minus AxC 0.13 4 0.325 4.19 Fo.01(4,8)=7.01 M
iy rate BxC 0.09 4 0.0225 0.29
%2 Error 0.62 8 0.0775
B Sum 13.62 26
A 24.60 2 12.30 33.24 * x
B 18.71 2 9.355 25.28 Fo.05(2,8) =4.46 % %
N o 19.05 2 9.525 25.74 Fo.05(4,8)=3.84 % %
B/ % AxB 0.850 4 0.213 0.580 Fo0(2,8)=8.65
Soil separation AxC 0.870 4 0.218 0.590 Fy.0(4,8)=7.01
e BxC 1.280 4 0.320 0.860
R2E Frror 2.96 8 0.37
S Sum 68.32 26
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