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1.F@A L Seed separation board; 2.2E#RA] Half-cup; 3. Recycle board; 4. FE 3% Driving wheel; 5. HEff4% Chain; 6.4 i Slide
rail; 7. %M R Limiting board; 8. %14 Seed case; 9.5 — M 3h% Second driven wheel; 10.5— M Z%E First driven wheel; 11.5F

Seed delivery board; 12.4L%2 Frame.
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1.2E#A) Half-cups 2.%54) 3 Cup bucket; 3.U BT U type
side plate.
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Fig.2  Structure diagram of half-cup
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Structural diagram and operating principle of seed-metering device
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Fig.3 Schematic diagram of seed-picking
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Fig.4 Schematic diagram of seed-clearing
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1.2EMA] Half-cup; 2.3HEFP 4% Chain; 3. 8242 Bolt; 4. IR Re-
cycle board.
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Fig.5 Distribution pattern of half-cup and recycle board
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Fig.6  Structure of recycle board

3) EBFE VI, AT A Bl B T ICR XN
HETE Tl DX 4 I 2 b 5 52 B A w0 ) AN 2 DLZE
T o S5 A0 3] J1 328 Bl A 2 A o 2 OGS P B 4% 3
T fif o oS BT 32 09 1] 0 ) 5 2 B R B0 A AR TR
A5 PR o e Ak 1 i 58 IE AT A2 7 o0 B R E E
ZhEE AR R A 7 s .

B7 MEZANSWE
Fig.7 Force analysis of the potato seed
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Table 1 Factors and levels of overall experiment
A F G/ (r/min) B U X
EES S e \ .
Levels Rotation speed of HEFpBEM AR/ ()
wevels driving wheel Angle of chain
1 40 80
2 35 75
3 30 70
x2 REREAXLHE
Table 2 The date of missing rate
H K IKF Factor and levels TR/ %
A B Missing rate
1(80) 2.33
1(40) 2(75) 2.67
3(70) 2.33
1 2.00
2(35) 2 1.67
3 1.33
1 1.00
3(30) 2 0.67
3 0.67

TEA SR, B N HURR IXHEFP BE I/ . Note: A is the ro-

tation speed of driving wheel, B is the angle of chain.

x3 REREFESW
Table 3 Variance analysis of missing rate
T5 22K R F {4 P1H W
Source F-value P-value Significance
A 10.562 5 0.000 9 P<0.01
B 0.437 5 0.652 3 P>0.05
AXB 0.250 0 0.905 9 P>0.05

22 EXRE
P NI A2 (B 8) . HEFD 25 [ 2 7E HL AR
75 BER E R O 5 A x i ORI T R

1.HERh #% Seed-metering device; 2. =142 i ¥ HL WL Three-
phase AC motor; 3.5 3KAEJi#% Frequency converter; 4.K: 0 &
48 Detecting system; 5.5 5 R OGHHE B #S Grating sensor.
B8 HMHFAZRIKE
Fig.8 Metering device test bench
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Table 4 Scheme and results of orthogonal test

WS A Lok CHARS DEMMAEL/C) RE GHAEEY % EMEEY Y WAEEY Y LRa IAGT I E
Test (r/min) Size of cup Clearing Error Qualified Multiples Misses Comprehensive
number Speed of angle index index index weighted score
driving wheel

1 1(42.9) 1 (R 1(—5% 1 84.62 8.35 7.03 38.8

2 10(42.9) 2(H) 2(0%) 2 61.28 15.94 22.78 109.2

3 1(42.9) 30/ 3(+5°) 3 72.97 13.01 14.02 73.2

4 2(37.5) 1 2(0%) 3 88.37 10.33 1.30 24.7

5 2(37.5) 2 3(+5%) 1 86.95 7.43 5.62 31.9

6 2(37.5) 3 1(—5% 2 84.91 5.70 9.39 40.2

7 3(32.1D) 1 3(+5°) 2 80.56 17.62 1.82 44.1

8 3(32.1) 2 1(—5% 3 81.73 4.34 13.93 51.9

9 3(32.1D) 3 207 1 83.08 12.12 4.80 40.6

HI 5 AL X a2 A IR B8 A>
C>D. Ehig 5 a B AR my . M e Fh A 19 5 3h A
FEOr ATAELE BEBL R, B i I b AR AR AN 5 B
E P A B2 AR, ARATRLS D RS i R B
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53R B TR, AR S AR P D BT KSR i Al
RERSUE BT RSB AT AN 2 I O 3 Rl ik B2 5 R i

XFFEMIEEL A HNEER N D>A>C, )
e e A AR N HE R 5 IR S B W R RCR AN
B PR BB R R T v I S e i R X ]
Wb S B A RO L A I 2 R I
B ik, MAJEVS N RS I R EARA) 1 IR L
FMERA S BCE MR . AR RS D/
N RPN RERRE BTN AR R 2k

T8 U PP A AR PR AL B0 T ALCo DB A Ak, I B ik A R T P, S S0 AR B
&8 B K . s 2 CHL2 7K F B 8 Fh 48 B0 B/ OV Rl R R
x5 EXREERST
Table 5 Analysis of orthogonal test results
B8 bR G R & F1{H K K P K- A&
Performance indicators Experimental F-value ! " Optimal level Optimal combination

A 2.19 218.87 260.23 245.37 As
CRGER C 0.72 253.55 229.96 240.96 C .

e 1 Ay C1Dy
Qualified index D 0.46 251.26 232.73 240.48 D
A 1.20 37.3 23.46 34.08 As
S . .

iﬁh?ﬁz C 0.43 36.3 27.71 30.83 Cy A,CoD,
Multiples index D 2.99 18.39 38.39 38.06 Dy
A 3.03 43.83 16.31 20.55 As

i o 4 C 3.59 10.15 42.33 28.21 Ci A,C,Ds

Misses index D 0.31 30.35 28.88 21.46 Ds i
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Table 6 Analysis of comprehensive weighted score
M Analysis item A C D
K\ 73.7 35.8 43.6
K, 32.3 64.3 58.2
K; 45.5 51.3 49.7

404 Optimal combination Ay CiDy
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Design and trial of half-cup type potato seed-metering device

YANG Kai' DUAN Hongbing'*?
YU Cancan'

SONG Botao®
HUANG Xiang'

CHEN Zhipeng'
MEI Hongcheng'

1.College of Engineering s Huazhong Agricultural University sWuhan 430070,China ;
2.Key Laboratory of Potato Biology and Biotechnology ,Ministry of Agriculture,
Wuhan 430070,China

Abstract Metering device as key components of potato mechanization planting has problems inclu-
ding the high multiple index and missing index,heavy manual labor intensity,poor universality and other
problems.A new type potato seed-metering device with triangular chain and half-cup was designed. The
main structure, working principle and related parameters of the device was introduced in detail. An or-
thogonal experiment was carried out to understand factors including the driving wheel speed, the inclina-
tion of the seed-clearing device and the size of cup affect the performance of the seed-metering device.The
parameters were optimized and verified. The results showed that the best performance was obtained when
the revolving speed of the driving pulley was 37.5 r/min, the inclination of the seed-clearing device
was — 5° with the biggest size of cup.The qualified index, the multiple index and the missing index is
93.74%,3.99% , and 2.27% ., respectively. The performance of metering device under the condition can
meet working performance requirements of the potato seeder.It will provide a theoretical and technical
reference for studying and designing seed-metering device of potato seeder.
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potato; potato seed-metering device; half-cup; seeding performanc
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