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Design and Experiment of Non-circular Gear-driven Maize
Hole Seeder with Vertical Insertion

SHI Linrong ZHAO Wuyun SUN Bugong DAI Fei XIN Shanglong SUN Wei FENG Bin
(College of Mechanical and Electrical Engineering, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: Aiming at the problems of unstable operation of the forward speed compensation mechanism of
existing direct insertion planter in the northwest dry zone and large size of the running space, a non-
circular gear-driven forward speed compensation mechanism was proposed, based on which a type of
maize hole seeder with vertical insertion was developed. The structural composition, working principle
and technical parameters of the whole machine were described; the forward speed compensation
mechanism and the hole seeder were analyzed in depth theoretically. When the hole spacing was
330 mm, the forward speed was 0.5 m/s and the sowing depth was 45 mm, the transmission ratio and the
center distance of the forward speed compensation mechanism were optimized, based on which the non-
circular gear-driven forward speed compensation mechanism was generated. Combined with the size of
maize seeds to determine the size range of the shaped eye structure on the seed picker wheel, and the
optimized result showed that when the width of the shaped eye was 11. 79 mm, the height of the shaped
eye was 7.23 mm, and the opening angle of the shaped eye was 15°, the effect of seed discharge was
better. From the field validation experiment, it can be seen that the hole seeder empty hole rate, hole
number qualified rate, sowing depth qualified rate average value were 2.0% , 90.1% and 92.3%
respectively; the membrane holes the device broke were smaller, the membrane holes misalignment rate
was 4. 3% ; the device disturbed average amount of soil disturbance in the horizontal direction and the
vertical direction was 15 g and 25 g, respectively. The results can meet the actual requirements of maize
direct sowing in dry region of Northwest China.
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Fig. 1  Structure diagrams of maize hole seeder
with vertical insertion
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with vertical insertion
Lo2ZEEig 20 BREEAE 3. ksl 4 SMREREHERREY 5. AR
Bvise 6. Ashidn 7. HERR AN 8. TiAR 9. [ E XA
1035 STy 11 s IR 12 BAdAT 13, Ehihin 14, &
A% R 15 maaH 16, #5R

T AL B, A Sh ML A b 0 e 38 3 ) 22 0
AR W 2l g 2 i 2 Bl ) A e B AT OB T
R BE AN AL, RISl g 28 0 A 1 0 5 A% 1 2 2%
o, 25 AR Bl A2 5 R 1 AR 3, 5 —F8 3 3 i g
HEfE B BB G AS . SRRz fad R b, B A AR DT
WAt Iy, A5 Rl dh, B & av 1k 8 ) )t ik
20 I T T EE A MILAL) TSI R 5 HE R AR L O DR AIE 7R
o SR A HE ofr 28 HE b (] 25, i 2 TS A B2 LA A
MR HE B 2 B S 1A A R HE A AR e IR A B2



510

Ak & AR RIS 53R 3h X £ Ok EAR R AL S i 159

LA Bk B A MR T2 2 i 32 Sl AR 13 14 48 R
AR B A 8 2, 3 B Al Bk B R 2 38 B Bl o i AR
TR IR, e o ISR B 14 48 A2 R 5 3, OF i o B
KX 3l A% 2= NSl il A A 3 3 S lh A A Sl it
S B 2 i I QT e W I L & N ol N ) I = R G B
BB AR AR I AT AT 1) R Az 3, U 7 T
SR T M) AR X B2k 0z 2 £ B HE Rl A
gl es IR FE 42 S HEAT HER , I 3 X AR 7 b i A v R
MBSO IR A S B T 5G] . 55— &858 1
A Bl AN HERD &5 S B0 SRR g EAT ANRR . A0tk
(- SER S WAC PN e SR € N (E
bR, S Bl AL 2R AL A A ) 28 2 R g , 22 AR Al 8l 7
Gl B AL L — 5 1R AT S R, A sl oy —
T3 Bl Iy 2278 AR A B 22 A R AN R P, T
R JEE M B K 20 T 5 Bl A 0 O A ) e Bty Bl
AT DUAFTAUAL) A AR 20 33 0] 5% 32 By, RV RE BIL A 2 i X
(LT BB AN T b B BN as sl diad X
PRI BT 32 8l 3l HE B 5 5% s 21T HER O B
JREARALIT IR 15 38 KA, i T HE Bl 44 i
T P R RH JE A% 5 7R AT I 4, Y 18 ) Al o TR
A Bt i BELJE A% W 48, AR 2 B ORI 5 SR S
HEFb 0 o P A 5 O CRE AR T RS N R AR A

L T A A R AL 2 B T R A A XL
2830 1 BRI X, E B N B R A .
B2 T AN 2 A HE R AR R HE AT BB T R A R
PLH /NI LB B8 )y . EEFRS R 1,

F1 EXREHEABNEERRSY

Tab.1 Main technical parameters of maize hole seeder

with vertical insertion
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Fig.3 Simulation model of parallel four-bar

mechanism driven by rotating guide bar
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Fig.5 Displacement, velocity and acceleration

of hole seeding rod
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Fig. 14  Analysis of seeding process of seed picking wheel with special cells
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Fig. 15  Structure schematic of seed picking wheel

with irregular groove
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Fig. 16 Seeding performance of hole seeder with

vertical insertion
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Fig. 17 Field experiment of maize hole seeder

with vertical insertion
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Tab.3 Seeding results of hole seeder %
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Tab.4 Experimental comparison results %
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