202143 J &k MLk 2= i 552 % 43 W

doi:10.6041/j. issn. 1000-1298.2021. 03. 005

FEAEEZRERNEBERKERITSNE

g 4 B BEE LXX REE

(FRAERE R TR B, W/RIE 150030)

T 41X 2BMFT 55U Mo G0 B B 5 RS ek 5 b AL 5 A A ol i 5 R R 22 0 i) o R el R B, 52 W) 5 ol X1 5 S
B R LA BT AR M 280 AR A TR, S5 A3 A7 K BE RS SR R HOZ S ML, BETE T R R A B B
WACE B T R R R E TARMERE A G 45 M 2 00 SR R A IE 32 e % v 0 2 A i 38 07 15 , 2 T EDEM
A A 1Y K R A 1) 38 RS R T B b, DA A R AL AR R R AR e R R, LUV R R AT (R
ERG A S RBONPEREIT N 18 AR AT T HE U0 K S Bl B Uik s o &5 R R0 - 4 TR R XM RE T 1 18 b0 19 B AT 1 2%
IR 0] 5 A A5 W W o B L A R R AR R X AT I A A S AR R W S U A A A R
o WA RIS EAS WA 61° FERADA 104° B4R 424 mm, B E RS K 93% , 47 [ 3 572 5+ &
o 93.5% o TERASECAE T HEAT R G B B A IR, 45 2R R W] IR R 93.5% AT VR AL R R
93.7% , 5 iU HAX B 25 R AW 5

R E BORMERS; BRE, SRR RSk, EEoo

HESES. $223.2 XERARIRAD: A X E%HS : 1000-1298(2021)03-0045-12

Design and Experiment of Rectifier for Multi-stage Lateral
Movement of Corn Straw

HOU Shouyin ZOU Zhen WEI Zhipeng JI Wenyi CHEN Haitao
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; When the 2BMF] type stubble field no-tillage straw mulching precision seeder is operated in a
wide range, the multi-stage lateral movement of corn straw would be retained, which would affect the
straw cleaning rate of the planting interval, resulting in the working quality and operating efficiency of the
machine and other issues. Through the analysis of the single-stage throwing movement of corn straw, the
corn straw lateral movement rectifier was designed, and the mathematical model of the rectifier structure
parameters was established. The key structural parameters of operation performance, such as the entry
angle, the angle of rectifier package and the radius of rectifier, were proved out, thus the range of key
structural parameters was determined. The quadratic regression orthogonal rotation center combination test
method was adopted. On the test platform of rectifier for multi-stage lateral movement of corn straws built
in the EDEM software, the virtual simulation parameter combination optimization test was carried out with
the angle of entry, the angle of rectifier package and the radius of rectifier as the test factors, and the rate
of cleaning straw and the consistency of cleaning straw between rows as the performance evaluation
indexes. The results showed that each factor had a significant impact on the performance evaluation
index. The primary and secondary order of impact on the rate of straw cleaning was from large to small as
the angle of rectifier package, the radius of rectifier, and the angle of entry; the primary and secondary
order of impact on consistency of straw cleaning from large to small was the angle of entry, the radius of
rectifier, and the angle of rectifier package. The interaction between the factors had a significant impact

on the rate of straw cleaning, and had no significant impact on the consistency of straw cleaning between
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the rows; the optimal parameter combination was an entry angle of 61°, a rectification angle of 104°, and

a rectifying radius of 424 mm. The rate of straw cleaning was 93% , and the consistency of straw cleaning

between rows was 93.5% . According to the virtual simulation optimization parameter combination, the

rectifier processing and field verification test were carried out. The rate of straw cleaning was 93.5% ,

and the consistency of straw cleaning between the rows was 93. 7% , which was basically consistent with

the results of virtual simulation test.

Key words: no-tillage; corn straw; rectifier; multi-stage throwing; lateral movement; discrete element
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Fig. 1 Structure principle of wide seed bed

preparation device
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Fig.2 Diagram of single stage transport movement of corn stubble
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Fig.4 Movement analysis of corn straw
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Fig.7 Discrete element simulation process
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Variation of interline strain-clearing coefficient
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