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Design and Optimization Experiment of Anti-blocking Mechanism
of No-tillage Planter for Grand Ridge with Raw Corn Stubble

CHEN Haitao HOU Lei HOU Shouyin LI Yu MIN Shiyao CHAI Yuduo
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; For the blocking circumstance in the no-tillage planting operation for grand ridge with crushed
raw corn stubble produced by corn harvester in north cold area and slower recovery of ground temperature
after planting operation. In order to solve these problems above, an anti-blocking mechanism of no-tillage
planter for grand ridge with raw corn stubble was designed. Corn stubble was positioned on the seeding
belt, which was continuously struck by the force of cleaning rotating blade on the anti-blocking
mechanism. So that the corn stubble reached furrow between adjacent grand ridges, the clean seeding
belt on grand ridge was produced for guaranteeing the operation quality of ditch-opening, seeding, soil-
covering and compacting. Through theoretical analysis, the key parts of anti-blocking mechanism were
designed, and then structure and operation parameters of the mechanism were determined. Orthogonal
experiment design of three factors and three levels and fuzzy comprehensive evaluation method were
employed for finding the optimal parameter combination of anti-blocking mechanism. Meanwhile, the
working speed of equipment, the rotation speed of cleaning blade assembly, the angle between direction
of opretion speed and vertical plane rotation axis of cleaning blade assembly were selected as factors.
Stubble-cleaning rate, straw-cleaning rate and equivalent power dissipation of anti-blocking mechanism
were selected as indexes. The result showed that the working speed of equipment had very significant
effect on stubble-cleaning rate. The rotation speed of cleaning blade assembly and the angle between
direction of opretion speed and vertical plane rotation axis of cleaning blade assembly had significant
effect on the stubble-cleaning rate; the rotation speed of cleaning blade assembly had very significant
effect on the straw-cleaning rate. The working speed of equipment, the angle between direction of
opretion speed and vertical plane rotation axis of cleaning blade assembly had significant effect on the
straw-cleaning rate. The working speed of equipment and the rotation speed of cleaning blade assembly

had very significant effect on the equivalent power dissipation of anti-blocking mechanism. Within the
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range of experimental conditions and experiment factors, the optimal combination result of parameters that

influencing multi-objective function showed that when the working speed of equipment was 5.4 km/h and

the rotation speed of cleaning blade assembly was 440 r/min, the angle between direction of opretion

speed and vertical plane rotation axis of cleaning blade assembly was 20°, the obtained indexes were as

follows: the stubble-cleaning rate was 93.94% , the straw-cleaning rate was 95.39% , the equivalent

power dissipation of anti-blocking mechanism was 4. 36 kW, the soil disturbance was 31.9% . The result

can provide references for design of no-tillage planter for grand ridge with crushed raw corn stubble

produced by corn harvester in north cold area.

Key words: corn; no-till planter; anti-blocking mechanism; blade assembly

0 3|

A 7 B A AR T O 2 - KU ok i 3 s
SR 7 B S AT AL b, T2 AR AR BRI TR 7, R se B
Al T HE 2 g R — T R % R R
AR RO T B RS FEO T, 75 25 A0 J 2 b b 7 4 0k
FEOTE EE R BRSNS T
7 il o 2 4 B AR ), K K 28 RUAT R A
7 325 T A=, 2% Rl AR A 5 RE 38 P )38 XL L33 ek, AT
AR T B 37 T BUA Ok R K AR VA
e AR R 2B XA T b AR A 45, T OB S P 2B 5 5
JEE 3o /N T S B WL 2 G R P 2% Y ) A
— R R R TR Y

FORHRE Rl TR P VBV BRI A% 0, BT %
BERERR I C o HRT, W A B 5 AT 4 o T
Eo TN SV T N SO = vl U R
KARAYEL"'" &3 347 W8 #H & Rpj g 8,
CHEN 25" 35 31 (1) fi 8 5 4% %5 %[5 4%, SHARIPOV
AU S S A R ) b 1 A i X 4 B T
VA B B 25 b M A RS A T Ok M 7
RIS T] o i By 3 25 8 4 M T 08 6 — S8 S 1P F
A BT B BT S AR, R AT S M R, B Rk
SIS, TEhR P E N MATIN 27 % 1
AP R e R T A S B i S T e A X
T AT T 94 A TR AE T B  RUT) 4 3h
MeE A WA U i K 2E T R ) 4 RS
FEMY R 6 T 25 3k 2K D7 34 55 8 By % 200 R i (LA
75+ S B B I AR RE R A R, Hoh TS
T FFIR A SR AD 715 1 3 fih, G 1 9 % .
R 2B K JEUHE M S B R RV, R AR 45T SR T 98
AEAT AR AR R A AR 7 5, T 2o X e 1 T 4 70 )
FERE B TEICIE b IEAT SR RS A R b VAL B it
TN LA ) R R sh g B MRk R
YU TS A AR 2 38 T T4 ) AR R GE AR AT A8
B IR PR 2 AP AR A A I G A Al A
753 R S BN, AT A SO 0 8 B (E S AT AR
HEJE I, TT 0 2847 76 76 B KRR 7E B, 5 i k0% g8

il 1

M4 Wi E S B Y 2BMET & 51 G 8t kG
A AIHL R FH AR A O 1i 4 0 B 5 7 XL E H F
25l 1 0 B 7 4% IR A DT M 195 3 RO B i
P T bk 3 3 3 B B AE A R Bk
Iy A G K 4 1) 8, A 1 % HL B 7E Jb 7 9E o 3% R
VRV S5, 78 5 70 B8 A A I 0 5% 2 BEL 65 BF O S A, 3%
W i 3 [ g R0

AWETE G A B — B s £ b 7 98 M K 2B R 5
FE M1 B G  HIL B 3% e B, LA K D AE e BRI
b VR M B 5% 7 3% 2E I AT RE 3 o8 Hh e ] A A 18 1 a)
WL 3 3 A 2T R I S8R B 0 A B T v L R %
B 55 25 B 454 R VR ML S 8RR A o

1 #HE5THERE

1.1 BEREEN

HIBLAE A2 3l ik BARStR , EAsh RGE T &3 &
Ge B HAR RS T SORCRLTR AR T A B0
W Aih A% e A 2 B B SR B W 1 R,
K Horb iy PARS AR IR B T R RS 00 i R
TR S B Xt — 2% R ZB A Ml 1 B D 2% 75 1 25 B 1Y
TERRITAL, WA 2 Fros o % By 3% 2 B AT 5 R 2B N
AR AT AL it S HLR 3% Bl it IE % 3 &R G 3L R 4
Jl— i T A 5 R 28 TR i 1 S A R AL

1 2 3 4 5 6 7 8 9
Ll A
Fig. 1 Structure diagram of anti-blocking mechanism
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Fig.2  Structure diagram of cleaning unit-combination
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Fig.3 Structure diagram of blade assembly
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Tab.1 Factors levels in experiments
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Tab.2 Experiment layout and results
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Tab.5 Results of fuzzy comprehensive evaluation
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Tab.6 Variance analysis of fuzzy comprehensive evaluation
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