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Abstract ; In order to solve the problem of clogging of straw when no-tillage sowing in Northeast China, a
spiral-split sowing strip cleaning device was designed. The arrangement of the stubble blade and the
parameters of the blade curve were determined through theoretical analysis, and the main factors that
affected the cleaning effect of the sowing strip were obtained; forward speed of tractor, rotating speed of
spiral-split sowing strip cleaning device and pitch. The simulation model of spiral-split sowing strip
cleaning device was established in EDEM, which was a discrete element software. Quadratic regression
general combination experiments were conducted in EDEM by taking the sowing strip straw removing rate
as the evaluation index, forward speed, rotating speed and pitch as the test factors. The simulation
experiment results were assessed by analysis of variance (ANOVA) and quadratic regression model was
set up by response surface methodology with Design-Expert. Analyses showed that forward speed, rotating
speed and pitch had extremely significant effect (P <0.01), and rotating speed had a greater influence
than other factors. The optimizing function of Design-Expert was used for optimization. The result showed
that when forward speed was 2 m/s, rotating speed was 400 r/min and pitch was 570 mm, the sowing
strip straw removing rate had optimal result, which was 92.55% . Verification field experiment was
carried out to testify the regression models by using the optimal combination of parameters. The
experiment value of sowing strip straw removing rate was decreased by 2. 89 percentage points compared

with predicted value, meeting the requirements of no-till seeding. The research result provided a

W fe H 3. 2020 -08 =10 &[] H . 2020 - 09 - 16

EE&WE: FEELUIRZITRIE (2016 YFD0200600 )

EEB N THiI%(1994—) 5 44k EENFRPENHE S GELO 3 & P57, E-mail: yuchang@ cau. edu. cn

BREIEE: EUAR979—) 5, 0, 11/ S0, 50 S 3 P B A1 5% A L% 4 BF50, E-mail s wangaingjie@ cau. edu. en



¥ 2

Tial 4 BHED) 2 RN i ERE BT 5 A 213

reference for the research on straw cleaning and anti-blocking device of no-tillage seeder in Northeast

China.

Key words: no-tillage sowing; sowing strip cleaning; spiral-split; discrete element simulation; anti-

clogging

0 3]

il

PR 2 — MhoRE A AR P RG AT 8 S A M 2
XA FTHEAT S bk D BRI Se RO BRVE B, BAT I
A Ak K, R R IR ) AT R RE ) A A
AT R G R S AR A A R 1Y
REEFRAT o AL H X TR A R RS AT R R
17 Y /DB HE A IS Byt BURS AT 5k A1 3 28 56 Bh ALY 1)
L, 7SO 4 e R R Y IR b
i FF BT B KA ) T b R B T, 52 0 b O 2F A
M P, B AT R AT AR R AT S B 2 R
RA W,

e IR UK J7 AR , AT B L By 0 e R
oy R XM B X T sl 2R R B B 3%
R RS BRI T M TR S LA
T AEHLR JTCH 5 A A4 1o ) s £ % BT T
A T 25 2T A B 3 L d B e A B O
D7 HANKI B 15 RS By 3 25 B 00 dee I 3 50 AR
SN T ] S K 2 R Bl 1 [ % 4 T
T R RS O B 58 5 0 AL, Bk T B A AL
R DU o BB RS AT 5 B L5 By 2 256 2 R
T BIE 158 1 B 3 % 3l 52 BURS AF A9 D11 5 5 BE
Tt AT B I Al 8OR R , {ELRS AT R i 3 3
) R Oy P EE o % S B SORS A 9 LS B A
BRIV 55 BIF 5 T B Rk 22 T OK T b 1 S kR
FRALET 45 B, Al Je K28 1T B 35 19 0UAT 36 Rl
W GESFEN A BRIV AR R PR AT 00 16 4
1 77 5 A MR ) AL O PR AT B A AT e
G R B s ST R T AR
FEE U1 2 75 4% 26 5 A b i 65 T 1 8 488 e 1 L A G
AR B 3, IR s kb o Sl RS AT
T 25 7 3 2 B a0t = B 3 1 WK Eh s LA
RS AT LR G O 4l , 72 5 AT B i 8 BRI 1
UL RARIE A (H SRS SRR O, HLAM 1 4l
I AR VRl e MR A8

BE X 7R b 3t IX G0 B 4% ol i A A S AT 3 2 55 1)
WL, 45 4 MR 8 AR e, AR SR Y — AR D) 7 e
B o I PR o A, Bl E A S R OQ
SEEVRAE 1 2 B ok S WG U Ok S BRURE D) 73 5l
7 1 R B BB pE AT K I A A B
g i AEST IS RS T ARS8, 9 il 1 fa] 3l 5

I 0 U5 8 LU 7% b 3 X S B 4 L5 i 20
CIEE Sl et i

1 BELHETIERE

1.1 B

R D) oy R 1 IR A B R A a1
7, SR B R T R SR e TR N AT T Bl ) Bl
L2 AR T A AR 2 b, DA ) ik 22
FRAEAE — L, Il e MR A T ok 22 S AR T sk
154 5% 11 5 , R TR AR TR A — e, I I 5
i R 5 R U0 AR [ R, AT S BT ik 5 MR e T 4
BB 04 R AP G gl o 0 AR ) 1 IR e £k 4 ST 1
A 7E SR T 5 b, i 11 I 9 20 A A HEAT 4 44
W 1) AH S, B 4 222 4 EIEAE ) o W AE A
TRIE D 40 mm , B [F) (6 355 BR % J2 SRS AF, A A
M3t T X T R AR b A AR X I S A e
1 A R

Ry e R L R )
Fig. 1  Structure diagram of spiral-split sowing strip

cleaning device
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Fig.2  Arrangement diagram of stubble-cleaner knife
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Fig.4 Simulation model of spiral-split sowing

strip cleaning device
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Fig.5 Schematic of measurement method for

sowing strip straw removing rate
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