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Optimization of working parameters of potato planter with fertilizer and mulching
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Abstract: In order to obtain the optimal working parameters of the potato seeder with fertilization and mulching, a
study of performance was carried out through changing the 4 major operational parameters as machine speed, line speed of
rotary blade, speed of auger shaft and angle of disk coverer. The seeding rate and the thickness of the covering soil with
plastic film were evaluated. Combined the orthogonal experiment, the optimal combination of each working parameter was
obtained by applying the comprehensive evaluation method. The machine advancing speed of 0.65 m*s™", line speed of
rotary blade of 0.90 m*s™", speed of auger shaft of 950 r*min~", angle of disk coverer of 35° were the optimal combi-
nation of operating parameters. According the optimal combination of operating parameters, the experiment results showed
that under the optimized test conditions the average seeding was 92.6% and the average thickness of the covering soil by
plastic film was 40.1 mm, which meets the technical specifications of quality evaluation of potato seeder with fertilization
and mulching.
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1. Suspension bracket; 2.Frame; 3. Applicator boot; 4.Land wheel; 5. Rotary blade; 6. Clay digger; 7. Soil elevator; 8. Film hanging device; 9. Film
pressing wheel; 10. Disk coverer; 11.Soil trough; 12.Seed box; 13. Fertilizer box; 14.Seed spoon; 15. Auger shaft
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Fig.1 Structure diagram and physical model of potato seeder with fertilization and mulching on single ridges
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Table 1~ Structure parameters of potato seeder with
fertilization and mulching
SRR A HufH
Parameter name Unit Value

HMERST (K x 98 x )

Outline size(length x width x height) mm 2740 1340 x 1420

LER TR Architecture quality kg 560
B3 )1 Auxiliary power kW  22.10~29.41
A3 Productivity hm?+h~! 0.13~0.20
FEMV# E Operational speed mes™! 0.55~0.95
FEFITTEL The number of rows 17 2
TAEWE % Working width mm 1000
1THE Row spacing cm 20
HREE Plant spacing cm 18~25
FIFETRE Planting depth cm 8§~15
2B Ridging height cm 30
B (_(ETH) Ridging width (top) em 40+5
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Fig.2 Influence of different speed of auger shaft on the seeding

rate and the thickness of the covering soil with plastic film
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Fig.3 Influence of different machine advancing speed on the seeding

rate and the thickness of the covering soil with plastic film
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Fig.4 Influence of different line speed of rotary blade on the

seeding rate and the thickness of the soil covered with plastic film
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Fig.5 Influence of different angle of disk coverer on the seeding

rate and the thickness of the soil covered with plastic film
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Table 2  Test factors and levels

2 Factors

KF A BUHFTIE R RE B #1471 K2k C. 30 T e ik D. 7 [ A5
Levels /(mes™1) WE/(mes™") /(r*min~") /(°)
Machine advancing speed Line speed of rotary blade Speed of auger shaft Angle of disk coverer
1 0.55 0.8 850 35
2 0.65 0.9 950 45
3 0.75 1.0 1050 55

KPR = IE R g i, B 255 0F
OREREAT IS T, A 2 BB LAY T A i N 2
RSB R4 A I ER 3K,
IEERNER 3 PR o

H 2% 3 M0 25 R T LA Y, 8 5 5028 5 ) 4
FRHLAE ML P REFE B 1 4 A = BES80, ARV HL I 15 Fof
BHEERTE 81.4% ~92.4% Z 18], 5 | 4 45 ikl
1£ 30.5~50.1 mm Z[f],
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Table 3 Performance testing scheme and testing results of the seeding machine
e AR LAY
Factors Evaluating indicator
o PURRGHEREE  BeBEIALIRA  BERMNESE BERGEOR BRI .
-1 3 -1 i1 ° AR
number /(ms™") HEE/(mes™") /(r*min~") / /mm %
Machine advancing Line speed of Speed of Angle of Thickness of Seeding rate
speed rotary blade auger shaft disk coverer covering soil °©
1 0.55 0.8 850 35 46.4 83.2
2 0.55 0.9 950 45 47.2 89.5
3 0.55 1.0 1050 55 50.1 87.7
4 0.65 0.8 950 55 44.6 90.3
5 0.65 0.9 1050 35 45.8 92.4
6 0.65 1.0 850 45 41.3 89.3
7 0.75 0.8 1050 45 30.5 81.4
8 0.75 0.9 850 55 34.2 82.1
9 0.75 1.0 950 35 35.3 85.4
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Table 4 Test results of comprehensive evaluation method
5% WA b
VL] Factors The test results of evaluation index AT P)
Test o R (X Comprehensive
number 1 2 3 4 hifcﬁiif( ) R G (Y) score
A B C D o eﬁng oil Qualified rate
oV S
1 1 1 1 1 46.4 83.2 379.2
2 1 2 2 2 47.2 89.5 405.2
3 1 3 3 3 50.1 87.7 400.9
4 2 1 2 3 44.6 90.3 405.8
5 2 2 3 1 45.8 92.4 415.4
6 2 3 1 2 41.3 89.3 398.5
7 3 1 3 2 30.5 81.4 356.1
8 3 2 1 3 34.2 82.1 362.6
9 3 3 2 1 35.3 85.4 376.9
k1 395.1 380.4 380.1 390.5
k2 406.6 394.4 395.9 386.6
k3 365.2 392.1 390.8 389.8
%2 Range 41.1 14.0 15.8 3.9
Tt Js %
Ay B, G Dy

Optimal scheme
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