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Design and Experiment of Inclined Parabolic Cell Wheel
in Seed Feeding Device for Wheat

LI Zhaodong'® WANG Qingging' ZHANG Yalan' WANG Weiwei' YANG Yang'®> CHEN Liqing'*
(1. School of Engineering , Anhui Agricultural University, Hefei 230036, China
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Abstract; In order to solve the difficulty of high speed and precision control of wheat in corn straw
covered ground of Huaibei Plain and simplify the existing wheat seed supplying pneumatic type
mechanism, a inclined parabolic cell wheel seed feeding device for wheat was designed. The structure
and working principle of wheat precision seed device was described, the relevant parameters were
analyzed and determined, the curve limit equation of cell and the mechanical model of wheat seed
supplying process was established, and then taking the cone angle, speed of cell and wheel number as
test factors, seed feeding rate, stability coefficient of variation of seed feeding and damage rate were taken
as test indexes and a performance experiment was carried out. Experimental results showed that parabolic
cell with a dip angle of 40° had better stability, whose stability coefficient of variation of seed supplying
was less than 1. 8% and damage rate was below 0. 2% ; under the condition that the amount of cell wheel
was 1 ~5 and working speed was 10 ~ 100 r/min, wheat seed feeding rate, which was ranged from
35 g/min to 1 500 g/min, was rising as the number and speed of cell wheel was increased; stability
coefficient of variation of seed feeding, which was less than 2. 0% , was decreased as cell wheel number

was increased, and it was decreased first and then raised as cell wheel speed was increased; according to
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the variable feeding matching experiment with the mathematical model of sowing amount per hectare,

which was established by seed feeding device for wheat with the installment of 5 cell wheel, a large range

of variable supplying, whose stability coefficient of variation of seed supplying was less than 2% , was

achieved when simulation advancing velocity of the equipment was less than 9.8 km/h. The field

experiment showed that the planting density of direct seeding wheat was 230 ~270 strain per square, and

homogeneity coefficient of variation of seed supplying was 21.97% . Inclined parabola cell wheel

proposed can realize a wide range of wheat seed supplying and simplify the structure of seed supplying

device, in order to design a high performance wheat variable seed sowing machine for corn straw mulch in

Huaibei Plain and provide the basis.

Key words: wheat; air-assisted centralized metering device; seed feeding device; inclined parabolic cell

wheel
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Fig.2  Structure diagrams of seed feeding device for wheat
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Tab.1 Main parameters of seed feeding device for wheat
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R HLH 8/ (romin 1) 10 ~ 100
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Tab.2 Triaxial size and postural probability of

t

wheat seeds
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Fig.3  Structure diagrams of cell wheel for wheat
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Tab.3 Seed feed performance for wheat at

different cone angle

Hefh/ et/ HERES R
() (remin~") m,/(g-min~") Cy/% P./%
20 42.94 4.58 0.18
10 40 55.79 3.09 0.14
60 57.85 3.44 0.16
20 52.23 4.13 0.12
20 40 67.91 3.48 0.05
60 68. 56 4.49 0.09
20 55. 87 2.28 0.11
30 40 81.88 1.76 0.13
60 105. 08 2.43 0.17
20 77.03 1.79 0.10
40 40 116.39 1.59 0.10
60 149. 81 0.95 0.10
20 70. 45 3.33 0.08
50 40 113.90 1.88 0.09
60 142.25 2.41 0.09

30 ~ 1500 g/ min ; fit Fifr 5 28 5500 M A8 S5 3R H0BE 7Y AL
BRCRE RN R TR TAEF# 7 10 ~ 100 r/min
W R E AR R RN T 2. 0% Bl TG R Y
AKTF0.2%
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Tab.4 Seed feeding performance for wheat at different

sawtooth-hole units and rotational speeds

e/ TERESHL

(r'min’l) AL mv/(g-min’l) Cy/% P./%
1 39.01 1.73 0.03

2 96. 98 1.59 0. 06

10 3 137. 89 1.65 0.08
4 181. 54 1.48 0.13

5 215.71 0.76 0.14

1 65. 44 1.04 0.07

2 162. 42 1.71 0. 06

20 3 239. 38 1.92 0.11
4 326. 19 1.09 0.13

5 404. 10 0.51 0.07

1 93.22 0.94 0. 06

2 208. 55 1.61 0. 04

30 3 334.02 1.38 0.08
4 440. 04 0.93 0.12

5 550. 17 0. 69 0.09

1 102. 99 0.96 0.05

2 250. 65 1.27 0.04

40 3 418. 05 1. 16 0.09
4 537.38 0.88 0.12

5 670. 69 0.39 0.08

1 119.59 0.97 0.07

2 298. 44 0.78 0.03

50 3 501. 37 0. 89 0.08
4 639. 63 0.53 0.11

5 860. 15 0.28 0.09

1 127. 13 1.22 0.08

2 333. 88 0.58 0.05

60 3 531.07 0.83 0.10
4 719. 06 0.55 0.09

5 977.42 0. 44 0.14

1 141. 49 1.78 0.07

2 379.71 0.93 0.05

70 3 619. 42 0. 66 0.09
4 773. 10 0.75 0.08

5 1139. 65 0.45 0.17

1 153. 45 1.79 0.14

2 418. 11 1. 14 0.05

80 3 692. 57 1.82 0.08
4 859. 60 0.59 0.10

5 1 283. 64 0.31 0.17

1 153.94 1.59 0. 05

2 443. 66 1.50 0. 06

90 3 751. 86 1.74 0.08
4 939. 54 0. 65 0.13

5 1349.33 0.09 0.19

1 174.72 1.79 0.07

2 492.83 1. 60 0.05

100 3 794. 61 1. 64 0.12
4 1 002.95 0.50 0.16

5 1475.39 0.27 0.20

VC PE 3 56 (9 Bl 77 2 T 24 ik K - 854 HU A fir
Bl BEE A [R] B BIL 4 AT 2E 38 12 R Bl 4, R 4R I
6] (&) ff 1 min, A 6 WO ME, 25 R 3k S P
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Fig.7 Test process of active sowing
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Tab.5 Matching test result of variable seed feeding

IR [B737 Y- AN v TERESH

(km-h~1) (kghm™2) m,/(g-min~") Cy/%
150 249.33 1.62

225 360. 85 1.01

3.8 300 477.55 1.50
375 582.59 1.42

450 673. 50 0.76

150 308. 42 0. 89

225 456. 36 1.31

5.1 300 586.95 1.23
375 701. 13 1.25

450 823.75 0.85

150 355. 45 1.33

225 507. 54 1.43

6.3 300 629. 59 1.28
375 737.47 0. 62

450 849. 80 0. 80

150 429.39 1. 00

225 590. 33 1.01

7.8 300 724.76 1.02
375 853. 49 1.50

450 1001.08 1.00

150 453. 63 1.03

225 617.12 1.42

8.6 300 770. 82 0.92
375 919. 85 0. 86

450 1068. 87 1. 64

150 500. 86 1.12

225 672.49 1.62

9.8 300 851. 42 0. 66
375 1016. 64 0.42

450 1166. 37 1.12

4 HEKE
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BL, HLLH ATt % O 6. 1 km/h, AR 4l A 7 75 22050
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LS B BEAT DN A, B I S AN BT 8D F s, 34T B L
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Fig.8 Field test and growing tendency of wheat
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e A T /A FER I AR ) S R B T Y Lo A
BARIE I 8. 02° ~50. 42°, AU FLAEFE & TAF AR BRI
Fh L 3 W A KT 125. 6 r/min,

(2) B4R R Y] 7 TAEH 3 20 ~ 60 r/min
FAFTE AU S 40° 4 2 Y L B B R RS E PEALR
FOHE P R R E M 7 REUNT 8%, Bl 1 i 45
BT 0.2% s R ALAE KR 1 ~5  TARF 4 10 ~
100 v/min Z5 05, /N2 Bt 5 o R AL 48 0 F A
A B b TR R e I RO RS H O 30 ~
1500 g/min ; fHF o 5 55 5 1248 S 2% KB 1L L 48 2K
IR B TAER 10 ~ 100 v/ min Z& 1
T R E AR R AU /N T 2. 0% , B 7 B R 4
ART0.2%

(3) LA 5 Aty 2 20 AL 56 it P LA 2 <7 5
37 THT AR 37 o B A R R AT 9 3 g I Ao DT R A
AL L A E B R R T 9. 8 km/h I, AT S B
BRI B T3 (R, RS 1 RN T
2.0% o %< B T SL B ELAR /N A2 Fiie 4% O 230 ~
270 Fi/m® 5 PEAE SR BN 21, 97% i JE AL T
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