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Design and Experiment of Strip Cleaning Device of No and
Minimum-tillage Corn Planter
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Abstract. Under the conditions of straw mulching in the northeast of China, straw plugging problem often
occurs when sowing corn. After the strip-rotating anti-blocking operation, soil and stalks mixing generate
some seeds landed on the straw, which reduced seeding quality. Combined with the agronomic and
operational requirements for corn planting in the one-year-old ripe area in Northeast China, a device for
eliminating stubbles and cleaning seed bed was designed, which was suitable for seeding corn under no-
tillage condition. The device was mainly composed of a cutter head, a stubble cutter, a planting-strip
cleaning knife and a spring assembly. Force and side-cutting edge curve analysis were performed and the
main technical parameters of the two cutting tools were designed. The force model was established for
cleaning straws or weeds with planting-strip cleaning knife, and different bending angles were simulated
by EDEM discrete element simulation. Using cutting resistance as the optimization indicator, it was
confirmed that the optimum bending angle of the planting-strip cleaning knife was determined to be 150°.
The cleanliness and soil disturbance after the operation of the two devices were analyzed and compared.
The results showed that the average cleanliness of the strips after operation was 86.59% , which was
26. 89% higher than that of the traditional strip annihilation device and the soil disturbance quantity was
reduced by 2/3, and average torque was reduced by 33.19% . The test and simulation results were
basically the same, verifying the reliability of the simulation. In order to study the influence of various
factors on the operation performance of the stripping and cleaning device, a three-factor and three-level

orthogonal test was designed to determine the factors that had significant impact on the cleanliness of the
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strip were the working speed and amount of straw mulching, and those on the soil disturbance were the

working speed and depth of soil. Field experiments showed that the equipment had good passability and

significant anti-blocking effect when straw cover rate was in range of 0.4 ~ 1.4 kg/m’.

The seed bed

cleanliness was all above 80% . The research provided the theoretical and technological support for the

development of seed bed cleaning devices under the condition of no and minimum-tillage planting.

Key words: no and minimum-tillage sowing; maize; seed bed cleaning; soil and stalks separation;
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Tab.1 Planting-strip sickle parameters

S TAEER XKENARKE Hlo/ IS
=~ R, /mm L,/mm (remin~") r,/(°)
BE 420 0.401 313 100

1.4 #EBET &I
1.4.1  J) 0 gh&ixit
Ty i B ) AR S” AL e el A il 1T (i
11 AT 2) [ R AR YD AR, AR A b A
2 AL RIS T BUHFI) i 4 i . B
8, .8, 8 WA YTy, HAHSE
TAERE, 22 o v 280 70 2 4b, S8 — ik bl
IFB 1k 2% g S e ] 4 b A B ) A 3% 0 Bl g

ZHAL

o

P4 R R )
Fig.4 Schematic of planting-strip cleaning knife
5 () 31 FEDH R R 5% 20 005 ) oK AT ). )
70 12 K it TG B 10 % -, L 5 R 1) T 2
T F9 2850 SR LA B 5 35 B A8 25 0 9 70 11 1R
EBRFE Bl 4 S A bR L S BF R, 1
7)1 i BT 5 B AR OB H p .0 Jtlfi . 2
B M AR p SINBOT dp I, FCHR A 3 T de
i, A5 C R R S AR BRI (p + dp, 0 +dB) , C

S I o
0

=y

Ik

Bl5 Myl 7) 718 ihsn 2 '
Fig.5 Schematic of planting-strip cleaning knife
A& S LT 5C & I 15

tan 2 DCB =lL“ =ﬂ
ley p+dp —pcosdb

W2k de BUE e T 0,0 2 DCB RIJCER 4538 T

o 18,55t 2 DCB 47 Btk B iz 2k
lim tan/ DCB =

(1)

LDCB g
psind@
. de _pP
W dgsm(do) dp )
do P2 de2 de
B dp =pcotpdd (3)
wUIf e S 0 TN
¢ =¢, + Ko (4)
BTG
sin( @, + K6) x
pepy [ (5)
sing,

A K——W UM S50 i L 24



) XRZ A TR G FOHLRR A AT B Bt 5 il 135

eo—— VI TIWI MG VI fA L (°)
po—— W EWH AR , mm

A (5) BP By 8 24 7)1 5% 45 Zoth 26 AL )
NI 8. EECARFR @, F1 K AT LR 13
[] 1) TE X AR Bt R A, AR [ ) 1 B A i )
BOR I HIFRR/ NG AR5 SCk [23 ], 4577 71 1 i
LR ST VI @ 42° LBl S5 K B 0.2,
I B ) Y GE 5% 4R B U0 71 71 1 i e dn 1S Y
AE iR
1.4.2 Fan i ) S50

I ) 4k 55 A ST ) I AR BOR A BRR
SR, Al i A ) O S, A A AN, D
B S TIMLER 5y 9 7, AR T VR B8R 5 A g A A2
K, U W 2 % B D0 3 o B L BE ) 25 A B 1
Ko WA T) A&y #, A3 M O EL Y 120° ~
180° . Ay #ffi s S L 1 47 #f L 5 45 & B O B 45
I LLH E o

G55 KA T TAES L RS RS 280 A BR oo i
JEARHE AN BE T WS 0F 585, Fhofi i
NHRZHANFER 2 PR,

x2 MEFESTISH
Tab.2 Planting-strip cleaning knife parameters
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Fig.6 Left and right cutter shaft arrangement diagram
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Fig.7 Diagram of soil and straw model
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Tab.4 Measurement results of straw and root index
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effect in field test
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