201948 H Z?ikmw'%%?ﬁ 550 4 55 8 W]

doi;10.6041/j. issn. 1000-1298. 2019. 08. 006

mAS%5I SXEREHENEIZ T SRR

£ F o8 CHANDIO F A* ¢ &' B#E’ x| &
(1. INERB LN HMEFIIIE B, PR 2501005 2. {5l K4l TRE#Be , HALBTHII 70060 ;
3. INZRA LM BFE B TR IFSE T, TFRS 250100)

FEE . NG ARE R L2 2E M AR B 0B (D], PR M 7 3 20 B 00 2t 38 R RS AT o 4k 5 | e 0 B B e SRR
BT T BT HOREAR L RGN, B W] 5 | ST 2T}, SC IR B HE R, R A A AT AT 45 2 1 i A 3 3 RS
SRR TSI RLS78% . 38 B BT HT 8 EDEM 2.7, #8571 % FF— = 58— 57 3% LA AR 544 T A 5 EL A
RSB EAS BARFSFF AR FE R AIEATIE 3B B, 10 UE T 0465 | S M2 SRS X g FELIEAT T M A4
AEI IS AR, S ERRE RS, 25 R I AR Al AR v | BTSRRI B S ML VL N | A & 2B rp | B 3 JE T
HsUkF s BB HLM A TAES BRI BEEEE 7 k/h F53E 600 v/ min , WA RS FFE ISR B, N 92. 6% , A SCB By
FEHURHERE R T W R AL BT 1) Bl B8 LA AL v S AL B LA

KR B RAHEFIHL; B s3-k51R; FTESKRIEIRLL

FESHES, $223.2 CRRERIZAS: A XEHS: 1000-1298(2019)08-0052-07

Design and Experiment of Separating-guiding Anti-blocking
Mechanism for No-tillage Maize Planter
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Abstract; The “separating-guiding” thought which utilize the anti-blocking mechanism to guide the straw
to ascend and move along the rotating wheel was proposed. Based on this thought, a cleaning mechanism
on account of Archimedes spiral was designed and tested. In theoretical analysis, it was found that the
Archimedes spiral could guide the straw to move up along with the outline under all the forces from
mechanism and other straw at the beginning of contact, later the straw obtained speed and was thrown
away because of the increased centrifugal force and decreased holding force from straw. All the straw was
moved in the same way and formed straw group flow, accordingly accomplished the straw shinnying and
stacking. Besides, the moving behavior of straw individual and straw group were also investigated via
DEM simulation. The field experiment was also done to investigate the performance of no-tillage maize
planter and confirm the optimal working parameter of the Archimedes spiral anti-blocking mechanism.
The experimental results showed that there were no blockage and exposed seeds. It can be inferred that the
optimal working parameter of Archimedes spiral mechanism was 7 km/h of forward speed and 600 r/min of
rotational speed. The mechanism designed can provide reference for the design and optimization of the
anti-blocking mechanism of no-tillage maize planter.

Key words: maize; no-tillage planter; anti-blocking mechanism; separating-guiding; Archimedes spiral

Wk HI, 2019 -05-05 & E HH. 2019 -06 — 14

EEWA . BEKESULITRIH (2017YFD0301005 ) | L ZR 44 A SRR 2= 3L 4: 100 H ( ZR2018BEE021 ) Al 1L R 44 & 5 0F & 34 1 H
(2017GNC11110)

EE B : 40T (1988—) , 55, TR, 2 A FARAHEFH AR SHLEAFY , E-mail : 979379855@ qq. com

WISIEE: af(1989—) 2, TR, -+, 2SI HBHER RIS, E-mail . hdldl@ 126. com



%8

GRS P T 7 5 B s W 5 NS iR RS e SRR 53

0 3l

NSRBI R TR A T RS
RO ot PREE 5 ER AR AR 10 R FE 45
TOKRFEFAEAL A T INAE, FERIHLLEZZ A ARl e
&R E I NIINER S 52 € L RSNy s T
SEAI0F AHEE VS G 3 R e AN ] i)
ik TR A Bl 4R R B SCHERI I R 2 —

NFERE TR 1) S AR JFORIAR 21 A 2 1k
Ko R NRTESNRAE T 2 R EE i HANZ
FEATBA RAFBOTVEIR S RE ST, YRS ATE0E 25 i
WA 1 70% r ARG TR A TR AT RE (A
(DRI VAL AN e R NP RN e B S e
FURRAEREFF 2610 Bk B AR W) 1) F 4 95 2, /N A2
FE& A 7% HE K R RS FE AN FEORFE A RS, BT,
AREATAESZ I VG R A AR | HL 5y [nl i 2 RS AT
TERH UK S el et e e — e R [l

F T S BFBI 3 X — e o S DIRE R 3 A Sk A By
% UIFERE-BOR 32 2 IR S8 4% S R sh U
FE AEESMEBHE R L g AP
FOARIEAETF T 45 BT AR e B4 By 3 LA 25 52 RS
FRRORS AL 21 SRR 7 AR FF AR T 12 i
TE—EREIE L 22 TR AR PLIE 2E MR, 155
FAF B R F R AR AR | ok
BT R BRE  F RS Bt i i 4R T
R IAR AT B (8K B 43 AR AT 5 B Sl 43 AR 2
BRCE A B N AT AT S B B L — ek
PN, T Al PR AT i) B2 A1 B84 70 Bl 2 iR D
AV SRS AT A0 R R ) DU AT o] S B A 5 Ao
GBS B Carr FRECEM Y Z R
JRAEARR & THER s, ZE T, ali s it 5
MUK RS | 0 0 R AT 2T 2 AR RS AT 2 1, B
JZ B CHERR AT 222 fff 765 AT B2 7K P U 2l 5 4 Dt
PEERS TR B, IR AT [

ARSCHR RS FF o 4k 51 S RO By 34 S8 B, 7 X
B3R B AR a5 | SR AT T SEE TR
z= iy W v DS T LT DR e e e T o
ST P v I T RS A SR R TR, A S B
Wi, Bt BT HOR FEIR LR B B S ALAL , JF A 2
A ERGAHERIHL L 3l 1 R AT 0128 S A7 Sk
RSO IF IHLRE S BURF R FIRS FH g By
EAR, 2EAT BRI/ RAL PERE IS

1 TIERBESERRT

1.1 %&#
I e A AR 2 TR A 7 T B o 2 1) it A 2

Lt By R By g AT YA il A
3 RO, N EL 1 B o Bl e R A D R
I B Ak R 8k A SR IR IR, O it S
FREN 2 T TI B TR A"

(b) W1 E BB R RGN MR 451
1 EREHHERL
Fig.1 No-till maize planter
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Tab.1 Main parameters of no-till maize planter

AMERSF (K x 9 x #5)/(mm x mm x mm) 1550 x 1670 x 980
HLEL it/ kg 250
BEEBh F1/kW =18.38
FEFPAT L 3
A7HE/ mm 600 ~ 800
TR/ mm 60 ~80
it AR B2/ mm 60 ~ 80
PR E / mm 30 ~50
e KA/ (kg -hm =) 750
A/ (kg-hm ~2) 22.5~37.5
W FR G E R 1/ MPa 20
TR A E R/ (romin =) 2000

1.2 T{EFIE

I RATEET S E TR 4k 51 S B
Ml S BRI R b RS AT AE B S e i
YLl T, W5 WA 5 1] o) e — s 3 5 iz 3 id 7
HHRS R AR 3 TUB] BEOK AR LR 1) 5 | A7 FH RN ] LR
MBF AT, SET R ETIF IR i 2 iz 8l
Z IR IR BRI 7 et o S SE o R T e
PR ) 2 TR 8 fifb il AT~ A 4 0 v ol i 3 Al )
TSR R rh , dE i P T4k S BT HOR PR IR R 5 |
8 OUER A P, S IR I 8 il Il Il
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2078 RN T T 2 AME B | VB € B/ NG 242
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Fig.3 Schematics of motion of cleaning wheel
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Tab.2 Main physical and mechanical parameters

of wheat straw

S8 e
4R/ mm 0.31
- E A/ mm 3.15
LBy 5/ MPa 3.01
BUAS R/ MPa 6.97
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Fig.4 Force analysis and motion analysis of straw
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Fig.5 Simulation model of straw — soil — anti-blocking

mechanism interaction

3.1 BAEFHIER

VR —FE AR RS FF 7 B | 38 B3 AR AN [R] i
Z\Riz sl , WIE 6, T EIFUR I, IZRE AT kAL Ty
SENURAITG 7 b 3% ; 5 78 By S B R R ] Rl AT R A 4
ZREMERT  LA— M BE T B DAL e 7 1) BE T
e REFAEHR 04 50 0 R /N B RS AT S A
FR B0, RS FT R B iYiz sk T A SRy 5]
RGBT R B3R S B

M6 RFEARNANED R
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Fig.7  Vertical distribution of straw
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Fig.8 Sowing effect of no-till maize planter equipped

with Archimedes spiral anti-blocking mechanism
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Fig.9 Straw clearance rate at different rotational speeds
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