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Working performance of the air-suction peanut mulch
film precise dibbler in field
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(1 Nanjing Research Institute for Agricultural Mechanization Ministry of Agriculture ,Nanjing,Jiangsu 210014, China;

2 College of Machinery and Electronic Engineering , Chuzhou University s Chuzhou,Anhui 239000, China)

Abstract: [Objective] Punching and seeding test for designed dibbler was carried out in field to inves-
tigate the working performance of the air-suction peanut precise dibbler,and its influence factors were ana-
lyzed. [Method) The film hole size,cavities dislocation rate,planting depth and row spacing at different op-
erating speeds (0. 32,0. 76 and 1. 02 m/s) were tested with single factor experiment-planning, and the
planting quality at different suction seeds hole velocities (0. 11,0. 24,and 0. 33 m/s) and suction seed nega-
tive pressures (3.66,3.98,and 4. 65 kPa) was tested and compared using the multi-factor orthogonal ex-
perimental method. [Result] Operating speed had significant effects on punching and seeding performance.
Low speed had better cavitation performance with good film hole length, sowing depth and row spacing.
High speed had large cavities dislocation rate,row spacing variation rate,and missing seeding rate. Suction

seed hole velocity and suction seed negative pressure had significant effects on seeding quality. Performance
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of suction seed decreased and seed leakage rate increased with the increase of suction seed hole velocity,

while performance of suction seed increased and seed leakage rate decreased as the increase of negative

pressure. [Conclusion] When operating speed was 0. 76 m/s (suction seed hole velocity was 0. 24 m/s) ,and

suction seed negative pressure was 4. 65 kPa, the best cavitation quality was obtained with qualified index

of 95.0% ,missing index of 1. 0% ,repeat index of 4. 0% , cavities dislocation rate of 4. 0% ,qualified seeding

depth rate of 95.0% ,and qualified cavities spacing rate of 95.0%.

Key words: seeding peanut;dibbler;punching performance;seeding performance
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Fig. 1 Structural sketch of air-suction peanut
mulch film precise dibbler
1. Bracket; 2. Roller; 3. Cavitation components;
4. Seed catching box;5. Seed box;6. Seed guiding part;
7. Gas pipe;8. Bearing chamber; 9. Transmission shaft;
10. Sprocket; 11, Internal roller sprocket;12. Gas chamber;

13. Metering disc; 14. Seed stirring part; 15, Seeds chamber
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Table 1 Orthogonal factor levels for analyzing the influencing

factors of the air-suction peanut mulch film dibbler

T ol FL £ 3ok B/
IK (me+s 1)

W R 61 1%/ kPa

Suction seed

Level Suction seed .
hole Vclocity negative pressure
1 0.11 3.66
2 0.24 3.98
3 0. 33 4. 65




216 Pl e R K 0 AR

542 &

3.3 KA E
DUk i v Sy i e N T DU AE A R e ] 3K
G R IR 2 M ML BN R
By 1k b PSR 0y 3 g2 2k A R e A Y A - B 4 o
BB 7 A g rh, 2 O XK BE R 50 m P i
R 10 m I ER X, S U 20 S TSR A L 7R
DX PN B AL B 5 A4 28 D3 326 2 B AL A 0 A 7R /N
DX A5 AL o A o B LA BE L RS o 8 R K A
REE R ORL B S F b 4 NY /T 987 — 2006,
FHAKX IR AR5 5 2 s 5 AL
AC I DA SR AN Y LR NI ERE 1
0;=N,/NX100% . 1)
A0, S ORI B R B AL RS O A R R B FE R
TREE B A% U UE G4 5, 0 N, /NI A5 & 8

K2 PEBEHE PR B A5 N /N XN 25 P RE 48 Br il
FE BB A .
LS bR B B BT & 1A CHE RN 25 5 VF M 45 4L
7]”;!%:
7=0,+Ko.. (5)
0, HEIEE 2050 WERBFIEL 70K IR
B UE 1/3~1/2,

4 gER 550

4.1 ARl ik BE Xt FL 7T BB AR T I AR E YR 0

SR FHBA PR 28 0 B 12 0 XA [R] 1 ol 3t 32 M AL
JE AL AL A IR AR R T LR 2 2R LR
2o LRy Ml A5 R T AR L B D 0. 32
m/s I FLI5 i BN 56 Al R JE B

F2 SRALEREBENEREVEENBEAKE ANEMCR BETEHEMREMNENZ N

Table 2 Effect of operating speed of air-suction peanut mulch film dibbler on film hole length.cavities dislocation rate,

planting depth and row spacing

EMEBERE/(m s s™ 1)

fEFL K JE Film hole length

Speed M/ em ¥ 75 2% /cm 5 5 FRAL G/ %
Mean Standard deviation Variable coefficient Qualified rate
0.32 3.59 0.25 0. 069 /
0.76 3.73 0.31 0.083 /
1.02 3.84 0.41 0.106 /
L7CsE v % Cavities dislocati at
PR/ (m e s ) : : Ei /\%IJK wvities dislocation rate S
Soced SEH Y %% R R S
Mean Standard deviation Variable coefficient Qualified rate
0.32 11.19 9.04 0. 807 97.0
0.76 12.76 19.18 1. 499 96.0
1.02 22.12 22.43 1.014 94.0
. R G FRE Seeding depth
A /(m e s ) AR Sccding depth —
Speed P {E/ em #1795 % /em AL 5 R R e B
Mean Standard deviation Variable coefficient Qualified rate
0.32 4.96 0.42 0. 084 95.0
0.76 4.91 0.42 0. 085 95.0
1.02 4. 64 0.112 90.0
= ST
el BB/ (m - s 1) _ 7R Cavities spacing _ :
Speed T om ¥ % om S RH e
Mean Standard deviation Variable coefficient Qualified rate
0.32 16.03 0.027 95.0
0.76 16.17 0.030 95.0
1.02 16. 23 0.014 90. 0
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Table 3 Effect of suction seed hole velocity and suction seed negative pressure of the

air-suction peanut mulch film dibbler on planting quality

. 1 28 JE W b 671 . e . e s ,,
g CHLRER o WA AR % 4 45 41 BRHEH/Y AR Y
No. hole velc;city neéative pllessure Qualified index Multiples index Miss index Evaluation index
1 1 1 96. 0 2.0 2.0 97.0
2 1 2 93.0 5.0 2.0 95.5
3 1 3 94.0 5.0 1.0 96.5
4 2 1 96. 0 1.0 3.0 96.5
5 2 2 95.0 3.0 2.0 96. 5
6 2 3 95.0 4.0 1.0 97.0
7 3 1 95.0 1.0 4.0 95.5
8 3 2 95.0 2.0 3.0 96. 0
9 3 3 94.0 3.0 3.0 95.5

—— I Fif £ 28 3 F0.11 m/s Suction seed hole velocity at 0.11 m/s; —— I Ff #1, £ 3 F0.24 m/s Suction seed hole velocity at 0.24 m/s;

—A— I Ff £ £8 3 £0.33 m/s Suction seed hole velocity at 0.33 m/s
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Fig. 2 Effect of suction seed hole velocity of the air-suction peanut mulch film dibbler on seed-metering performance

under different suction seed negative pressures

A. Suction seed negative pressure 3. 66 kPa;B. Suction seed negative pressure 3. 98 kPa;

C. Suction seed negative pressure 4. 65 kPa
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—— % F 471 Ik /7 43.66 kPa Suction seed negative pressure at 3.66 kPa; —a— W% ff 41 [ /7 4.65 kPa Suction seed negative pressure at4.65 kPa;

—— IR Fh 47 & 77 h3.98 kPa
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Effect of suction seed negative pressure of the air-suction peanut mulch film dibbler on
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seed-metering performance under different suction seed hole velocities

A. Suction seed hole velocity 0. 11 m/s;B. Suction seed hole velocity 0. 24 m/s;C. Suction seed hole velocity 0. 33 m/s
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