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Abstract: To address the issue of uneven soil covering by the peanut film seeder’s soil covering device during
operation, which lead to exposed seeds and seed drying, a double—disc combined soil covering device is designed.
The device combines soil covering disc with soil covering roller to enhance the uniformity of soil covering. The mo-
tion state of the double—disc combined soil covering device during soil covering operation was analyzed, and the key
structural parameters affecting soil covering performance were obtained by combining the kinematic analysis of the
soil during operation. With the help of a EDEM simulation software, a simulation model of soil covering device was
established to explore the influence of different parameters on operation performance of the soil covering device.
The number of soil guiding plates of the soil covering roller was determined, and the key structural parameter range
of the device was optimized. Taking the operation speed, soil covering port width, and soil guiding plate deflection

angle as the test factors and the coefficient of variation of soil covering uniformity as the evaluation index, a Box—
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Behnken test was conducted, and the optimal working parameters of the double—disc combined soil covering device

were determined as an operation speed of 3.9 km/h, a soil covering port width of 75 mm, and a soil guiding plate de-

flection angle of 45. Field tests were conducted with the average operation speed set at 3.9 km/h. The field test re-

sults showed that under the optimal working parameters, the coefficient of variation of soil covering uniformity was

less than 8%, meeting the requirements of soil covering operation on peanut film seeding, and could improve soil

covering performance of the seeding machine, contributing to the increase of large—scale peanut yield per unit area.

Key words: peanut; seeder; soil covering device; make holes in the film for sowing
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Fig.1 Schematic diagram of the soil covering device structure
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Fig.2 Working principle diagram of the soil covering device
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Fig. 3 Force analysis under the rear view (A) and left view (B) of soil particles at soil-covering disc
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Fig.4 Force analysis under the rear view (A) and left
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view (B) of soil particles in the soil-covering drum
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Fig.5 Schematic diagram of soil-covering disc

operation

HR A AE A 3G Fh B AR ZER AR AR R AR — e AE

30 mm~50 mm Z [8] , {35 28 560 XS R A
(EIRL P

D = Kh

{D >2h +d (6)

A KB+ AR R LG, A SRS 5 d Nk == i
KHME ,mm,

i T A A JEFI R FEAE 30 mm~50 mm LR Y, (A
IRt R B R B A B AR VR FE B 7E 40 mm~
70 mm B N, BLd 2 100 mm, 255 28(5) F1(6) , B
7+ B EA R M350 mm.

B DR AT A 1 S T RE T BT A I
HiH B EGE ML ME I 58 HIRE R EIE N
LA, s 6 IR o

FH &1 6 JLAR[ G ZR AT A, 22 e i f ek KR, 7+ (B
EARURTL w Sy (K T S o RIS Y VA %5

L
Ee BIXRAZRKTEE

Fig. 6 Schematic diagram of the installation of the soil

covering disc
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Fig.7 Schematic diagram of the operation of soil covering

roller
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Fig. 8 Schematic diagram of the deflection of soil guide sheet
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Fig. 9 Simplified model of soil covering device
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Table 2 Single—factor trials
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Fs B SR S D A
No. Width of the soil cover Deflection angle of soil
opening /mm guide sheet /°
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Fig. 11 Single—factor test results on soil cover opening width (A) and deflection angle of soil guide sheet (B)
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Table 4 Results of soil covering device Box—Behnken

response surface test
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Table 5 Results of analysis of variance

HobR Index J5 25 R KI5 A FH . b
Source of variation Sum of squares Degree of freedom
1 Model 50.06 9 170.89 <0.0001
X, 0.3612 1 11.10 0.0126
X, 4.61 1 141.50 <0.0001
X, 0.2485 1 7.63 0.0280
XX, 0.8375 1 25.72 0.0014
XX, 2.74 1 84.15 <0.0001
Y XX 0.0064 1 0.1966 0.6708
X} 9.14 1 280.67 <0.0001
X} 26.12 1 802.36 <0.0001
X7 2.60 1 79.82 <0.0001
5%7% Residual 0.2278 7
AU Lack of fit 0.1721 3 4.12 0.1025
JEF Total 50.29 16
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Note: A: response surface of the interaction between soil cover opening width and operation speed; B: response surface of the interaction between deflec-

tion angle of the soil guide sheet and operation speed
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Table 6 Field experiment results
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ing soil /mm uniformity /%

1 28 725
2 30 742
3 29 7.14
4 28 7.15
5 31 7.23
6 29 7.44
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