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Double-row metering device
1. % 0 Hole of seed dropping; 2. Ff' T4 Seed box;
3. ZE FEFh ST Left filling can; 4. K% Air chamber; 5. 5 3¢
FiEL7E Right filling can; 6. HEFI Sowing axles 7. 4
Sowing chain-wheel; 8. ZZ HEFl #% Left seeding plate; 9. 4 FE
Fh#k Right seeding plate.
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Structure diagram of the device
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Section view of A-A

Fig. 1
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Table 1 Physical and mechanical characteristics of seed

i o RF/mm TR /g TKE/ % F AR IR Ff /()
Varieties Size Thousand seed weight Moisture content  Natural angle of repose
ST e 4% —
4#87% 4 %% Huazha 4 FHEE 1 5~2.2 4.21 7.23 27.6
Average grain diameter
K Length 6.2~6.7
4% 13 5 Huamai 13 P Width 3.0~3.5 39.76 5.21 25.0

J& Thick 2.7~3.5

FIH JPS-12 ALHEFP 853 56 6 X5 — 8% XU T HEFh
A IEAT R AR DN G . G & RERS B G I B AT Ao
TORLI I % 45 K AR R R EE R R ORI S R
SRR RE SR AR IS 1 58 b v R Y 16 B4
PR R g 5 2R R IR 2 TR

1. ik X U Y4 K 11 U barometer of the negative
pressure zone; 2. KL HG-1100 Blower HG-1100; 3. XU #L
HG-2605 Blower HG-2605; 4. W4T HEF #F Double-row mete-
ring device; 5. JPS-12 #I HE Fh % X % /5 Experiment work-
bench of the JPS-12 metering device; 6. 1F J& X U B4 i1
U barometer of the positive pressure zone.
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Fig.2 Experimental device
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Relationship between index and rotational speed

B 3
Fig. 3

of seeding plate and negative pressure
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Single-row seeding uniformity of wheat
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Fig.4 Relationship between index and rotational speed of

seeding plate and negative pressure
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Table 2  Factor and level in orthogonal experiment
of rapeseed metering

KF ¥ A/(r/min) U FE B/Pa
Level Rotate speed Negative pressure

1 12 —1 000

2 15 —1 200

3 18 —1 400
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Table 3 Program and result in experiment of rapeseed metering

S BATEMEAERCEF M/ 0 BUTIRIEIRECE M/ 70 SUTE RIS — B4 28/ %

No. test B AXB C Double-row average Double-row average Consistency variable coefficient of
0. tes qualified index miss index double-row qualified index
1 1 1 1 1 86. 06 4.19 1.05
2 1 2 2 2 83.93 3.02 0.58
3 1 3 3 3 81. 81 3.31 2.12
4 2 1 2 3 86. 04 7.04 1. 25
5 2 2 3 1 86. 20 4. 84 0. 82
6 2 3 1 2 89.99 4. 44 0. 30
7 3 1 3 2 83.21 10. 53 1. 05
8 3 2 1 3 85.50 6.68 0. 89
9 3 3 2 1 85.33 4. 77 0.63
x4 MEHMRBBRESWER
Table 4 Result of range analysis in experiment of rapeseed metering
PEFEFR Evaluation index A B AXB C
k1 83.93 85. 10 87.18 85. 86
AT & AR AR BCE I/ 7 ko 87.41 85. 21 85.10 85.71
Double-row average qualified index k2 84.68 85.71 83.74 84.45
3.48 0.61 3.44 1.41
k1 1.25 1.12 0.75 0.83
WUAT G A% 46 B — B AL 5 R 8/ 6 ks 0.79 0.76 0.82 0. 64
Consistency variable coefficient of double-row qualified index k3 0. 86 1.02 1.33 1.42
R 0. 46 0. 35 0.58 0.78
2 NHER E SR, AR IS T AT TS R T I B (1 6)
EAAA , B EIE R 0 Pa, FURA #E K 1.9 km/h, x5 MNEHHEXRKBHWEEREKTE
ﬁEXXTJL /J\iﬁ‘;ﬁ%(%ﬁi@ E/‘J 3 /I\ZF?E %‘ﬂ ﬁzl Fﬁjﬂ:ﬁﬁ Table 5 Factor and level in orthogonal experiment
NN N - e of wheat metering
1B E (R 5) . B IEPI N R 32 HAEHT, R HTIE &2
IK - B A/ (r/min) i JE B/Pa
N A gy N N A N T
%% L, (39, gﬂﬁjﬁ%\i 25 {j_'\ ° ﬁ%\ﬁ% &ﬁ:tg/“iélj": Level Rotate speed Negative pressure
SAEE 6 T O B /AN R 7 4 ; I —3200
i CRRLAT HE ol 35 5 P AU T HF i — oM 8 S R EO 3 18 —3 600
F6 MEHMABEAFREMAKBER
Table 6 Program and result in experiment and range analysis of wheat metering
XA A A% 8 B XUAT U 4% 15 £ PAATHERR XY 5 0 WUAT HE 2 — Bk
e FEIH/ % FHME/ % SR % A5 RA %
> B  AXB C Double-row Double-row Variable coefficient Consistency variable
No. test . . -
average average miss of single-row coefficient of double-row
qualified index index seeding uniformity feeding quantity
1 1 1 1 1 68. 96 18. 05 3.85 0. 55
2 1 2 2 2 74.58 7.39 3.61 0. 45
3 1 3 3 3 67.53 7.06 5. 88 1.22
4 2 1 2 3 69. 20 20. 88 5.88 1. 07
5 2 2 3 1 70. 26 13.77 5.56 0.90
6 2 3 1 2 70. 70 7.23 5.26 0.68
7 3 1 3 2 66. 85 22.22 5.77 1. 04
8 3 2 1 3 68. 49 17.33 4.76 0. 96
9 3 3 2 1 67.04 11.55 4.35 0. 89
K7 NMNEHMXBBEITER
Table 7 Result of range analysis in experiment of wheat metering
P45 Evaluation index A B AXB C
ki 4,45 5.17 4.62 4.59
AT HERN 3 ST R S R A k2 5.57 4. 64 4.61 4.88
Variable coefficient of single-row seeding uniformity ko 4. 96 5.16 5.74 5.51
R 1.12 0.53 1.13 0.92
k1 0.74 0. 89 0.73 0.78
XA i — B AL 5 R B/ A ke 0.88 0.77 0. 80 0.72
Consistency variable coefficient of double-row feeding quantity k3 0.96 0.93 1.05 1.08
R 0.22 0.16 0.32 0. 36
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Design and function analysis of dual-purpose rape-wheat pneumatic
double-row metering device

YAN Qiu-yan LIAO Yi-tao LIAO Qing-xi

College of Engineering s Huazhong Agricultural University sWuhan 430070,China

Abstract  In the series of 2BFQ precision planter for rape and wheat, the pneumatic metering de-
vice can only be used for rapeseed, while the traditional mechanical roller feed is still used in wheat see-
ding. As a result, this metering device monomer has a shortcoming of low efficiency and high space us-
age. In order to solve this problem, a double-row pneumatic metering device for rapeseed and wheat was
designed. The working principle and main structure of the pneumatic metering seeder have been intro-
duced in this paper. Experimental study on the relationships between the performance indices and the
factors such as the rotating speed of the seeding plate, the negative and positive pressure and the speed
of seed belt has been carried out. Single factor experiment showed that this meter device can realize
double-row seeding for both rapeseed and wheat seed, and the rotating speed of seeding plate and nega-
tive pressure in sucking chamber are the main factors which will influence the metering performance.
Orthogonal experiment indicated that when the rotating speed of seeding plate is 15 r/min, the negative
pressure is —1 400 Pa and the positive pressure is 400 Pa, the average double-row qualified index of
rapeseed reached 89.99%, the average miss index is 4. 44% and the consistency variable coefficient of
double row qualified index is 0. 30 %, all of which can match the requirements for rapeseed’s single grain
precision seeding technology; as for the sowing of wheat seed, when the rotating speed of seeding plate
is 12 r/min and the negative pressure is —3 400 Pa, the average double-row qualified index is 74.58%,
variable coefficient of single-row seeding uniformity is 3. 61%, the consistency variable coefficient of
double-row feeding quantity is 0.45% , which can all match the requirements for wheat's precision see-
ding technology.

Key words rapeseed; wheat; pneumatic metering device; double-row metering device; metering

function
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