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Combined Row Cleaners Research with Side Cutter and
Stubble Clean Disk of Corn No-till Seeder

CAO Xinpeng'?>  WANG Qingjie'> LI Hongwen'> HE Jin'? LU Caiyun'?
(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. Cultivated Land Conservation Agricultural Science Observation and Experiment Station

Northern Hebei Province, Ministry of Agriculture and Rural Affairs, Beijing 100083, China)

Abstract: According to the existing problems of no-till corn seeding in full straw returning in the
northeastern part of China, such as the low stubble removal rate in seeding row, the secondary cover of
seeding row after sowing caused by the return of straw under the action of wind, a row cleaner with side
cutter and stubble clean disk was developed. The stubble-breaking performance was analyzed to
determine the type, size and installation parameters of cutter. Through the analysis of the trajectory of
straw and topsoil under the action of stubble clean disk, the main parameters of the stubble clean disk
affecting the stubble removal rate and the straw returning were clarified as follows: radius of gyration,
radius of curvature and length of teeth. The simulation experiment of quadric rotation orthogonal
combination was carried out in discrete element software EDEM, taking the stubble removal rate and the
amount of straw covering soil as evaluation indexes, the optimal parameter combination of the stubble
clean disk was determined as follows: the radius of gyration was 163 mm, the radius of curvature was
350 mm, and the length of teeth was 52 mm. The best parameter combination was used for field
verification test, which showed that the stubble removal rate and the amount of straw covering soil were
91.4% and 5833 cm’/m’ under the 20 cm clear width, which was similar to the simulation results.
After the operation of the combine of side cutter and stubble clean disk, the straw between the rows was
covered by the topsoil of the row and there was no straw return phenomenon, which satisfied the
agronomic and technical requirements of no-till seeding.

Key words: no-till seeder; corn; stubble removal device; discrete element method

e F 9T : 2020 -06 —09 A& [EI H 7 : 2020 — 10 — 15

EE&WEB: FEELIZITRIE (2016 YFD0200600 )

1EE® A &M (1996—) 3 4k EENFAPHBER AR 52 &5, E-mail: caoxinpeng@ cau. edu. cn

BIEEE: FRA979—) B 882 W4 30, 38 AR HEHAE R R 52 & 0158, E-mail ;. wangqingjie@ cau. edu. cn



%3 1

HEMS 55 ERGEHER AL E U1 7] 53k 0 M S R BT 37

0 3]

PR B AR R XA IR AT A S B AR A
P78 2 M, AT 90 /0 XUt A 7K Akt 2 g ST g
PR HE I IS A B R R T AR X R 3,
Pl oK 27 X, i IX UL AU, 70 5 OK A AT 4 by
PRI B A PR, A AT B 5 O 25 FPHDHE H B By
B A B R R, S BT U 5 A R
PRI 9 S8 S S 3 2 WA b A ol BOR K
U AN R R AR R R S B e T
R 18, HEZE TR B R e AR, T RE ) T
TR TR, R T AR PR I R
P H DHE T PR PR A BR 1 e A

FIIT, A b i DX T AR Fof i 30 7 258 4% IR 3l )
K] oy S st A, b, ggh 8 40
TE T3 B HA 3 R ORI RBCR 4 AR S T
BBz . SR A a0 FLA T 0 O
T X SR W AEACR (9 9 7 8 TAE S B AT 704, i
ETIEERRETAESHGERS T RS, £
A4 S o S T O L o R 0 1 T A
TE B 3R B S5 K 2 RO AT o0 b, B E T R A M TR
IS 2 A A A 3 B I 7R AR [F]
WA T oMl B o W 2 0 R i 28 T AT ig
B2 oM B E T YD B R 0 s AR AR S B
T AT ARFE D)WY LB AR . BUA 5T 2 LAUSR i Rl
AP AE R AR AL B ) o FAR , IR % S8 B 1l
JE R FFAE KT F R [0 28 R — Y o el 5 e e
A o VR b S ) AT

W, AR SCEE G AR AL DX S B4R M RS A BT 1
O L A Bt 3K, it — Bl RE % 52 BURS AT 00 1w 1) 23 B¢
YOO8 bty 2 LA S A AT RO O B U T A5 P AE O A
AAE R E A e S 2 R B oLy 2
IH AR AR W i A S S B, JF il
IF1) 3 6 ) 1225 B 1) A Al A BB R AT SR

1 BEEHETERE

1.1 Bk

&0 055 P A B SO0 R T A X
AR Ml X i 55 AT B ks BT o 26 R 1 TR S b A
M BRI HA A 1 poR , 2250 24
0 HLAE o A 10 U0 2 [ A L DR O kA
W ST R, $ A A 22 A i 11 D)7 B A
VS VA Vi B
1.2 T1ERIE

UNEL 1 I 7, 306 A 2 B 0 ed 22 2 B2 e A A
AL V82 AT 5, P A8 14 3 5 Bl 0

i

‘»))——2 Qa

0,0

B
BT DD TS et U S S U R A
=N
Fig. 1  Schematics of row cleaner with side cutter
and stubble clean disk
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Fig.2 Cleaning process of stubble clean disk
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Fig.3 Trajectory of straw and topsoil
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Fig.5 Angle analysis of teeth on stubble clean disk
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Fig. 6 Shape analysis of teeth on stubble clean disk
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Tab.1 Material contact parameters of simulation
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Tab.2 Experimental factors codes
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Fig.8 Calculation area of stubble removal rate
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Tab.3 Schemes and results of tests
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2 178.2 698.7 48.1 90.0 4404
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5 178.2 401.3 71.9 88.3 10 106
6 178.2 698.7 71.9 90.8 5260
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8 231.8 698.7 71.9 83.0 13 367
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11 160. 0 550.0 60.0 91.7 6115
12 250.0 550.0 60.0 87.7 10 888
13 205.0 550.0 40.0 88.3 4729
14 205.0 550.0 80.0 86.6 13085
15 205.0 550.0 60.0 89.1 8000
16 205.0 550.0 60.0 87.4 8998
17 205.0 550.0 60.0 87.4 7679
18 205.0 550.0 60.0 87.4 7 663
19 205.0 550.0 60.0 88.2 8988
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Tab.4 Variance analysis of stubble removal rate
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Tab.5 Variance analysis of straw covering soil amount
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Tab.6 Main parameters of field tests
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