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Design and Experiment of Double-layered Reverse Cleaning
Device for Axial Flow Combine Harvester

FAN Chenlong CUI Tao ZHANG Dongxing YANG Li TIAN Congcong ZHONG Xiangjun
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Due to the existing problems of high loss rate and impurity rate when corn grains are directly
harvested by the cleaning device of vertical flow threshing device with high feed volume, a double-layer
vibration system with compact structure, strong cleaning ability, good cleaning effect and high reliability
was designed. A double-layered independent vibrating cleaning method of corn grain was proposed. The
movement law of screen surface and material was determined through analysis, the structural parameters
of cleaning screen and double air duct and motion parameters of the transmission mechanism were
obtained. Based on three evaluation indicators of the grain impurity rate, grain loss rate and distribution
ratio, single-factor tests were conducted on the crank speed to determine the best operating parameters
with upper and lower crank speeds of 220 r/min and 190 r/min, respectively. With two factors of crank
length of upper and lower screen and three levels of 40 mm, 45 mm and 50 mm, the orthogonal test was
carried out to acquire the optimal cleaning results that the crank lengths of upper and lower screen were
50 mm and 40 mm, respectively. Finally, under the above experimental conditions, the results showed
that the grain loss rate, grain impurity ratio and grain distribution ratio were 0.45% , 0.76% and
1.92% , respectively, when the feed rate was 8 kg/s, and the cleaning effect of the device was better,
which can meet the cleaning performance requirements.
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Fig.1 Schematic of cleaning device
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Fig.2  Schematic of upper and lower screen motion
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Fig.3 Schematic of material superimposed by gravity and wind
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Tab.5 Cleaning test results at different speeds of

lower screen

IRGRLY kU VAN IS TR ES FPRL 5 ¢ FFRL S A
H X X
(remin~") %/ % %/ % Lt B/ %
1 190 0.79 0.28 3.03
2 210 1. 09 0.31 3.29
3 230 1.47 0.32 4.95
4 250 1.55 0.44 5.79
5 270 1. 54 0. 44 5.89
Tr o
- -fiRE
6 —— A% __a-m--e
< S == ﬁ‘ﬁftﬁg,”’
> 4f il
pum. ’
R 3l e----*
o
2r G= =t =
1+ P L ol
0 1

90 210 230 250 270
T AR (- min ™)

PR 200 T A 0 0 ol A8 2 S XA 3 32 1 R ) T
Fig.20 Effect of crank speed on grain cleaning

performance of lower screen
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Tab.6 Test result of combination of upper screen length

and lower screen length

(SN A N S S N FERL A FERL Y AR

Hi A% BE / mm /% /% L 5l / %
1 (40,40) 0.91 0.31 2.15
2 (45,40) 0. 84 0.47 2.06
3 (50,40) 0.76 0.76 1.83
4 (40,45) 0.91 0.71 2.76
5 (45,45) 0.77 0.77 2.47
6 (50,45) 0.75 0. 64 2.43
7 (40,50) 1.08 0.62 3.11
8 (45,50) 0.92 0. 46 2.78
9 (50,50) 0. 84 0. 44 3.34

a6 M5 25 R, SR B SPSS i i 4k P 4K
T B HEAT £ A8 B IR R R R A T R
KR 0,05, AT B Z 0 i ik 7 iR .

®T FESW
Tab.7 Variance analysis result
P 3 P75 it H M2V J7 F/ % B FIE T/ % F P 5

— *ﬂe,},ﬁgez 0.052 2 0.026 26. 807 0. 005 _—-
3 R 2R 0. 007 2 0. 004 0.112 0. 896
K KPR S5 A i) 0. 085 2 0. 042 0. 881 0. 482
2 *r*ifﬁjxﬁ% 0.031 2 0.016 16.102 0.012 s
3 FERL & e % 0.077 2 0.039 1.239 0. 381
K FPRL 43 A1 B 1. 696 2 0. 848 17.591 0.010 *

FPRLH 2 % 0. 004 4 0. 001
w2 FERLE 4 % 0.125 4 0.031

FFRL S A L) 0.193 4 0.048

LER RIS 6.813 9
At ER A 3.191 9

FFRL S A LA 60. 395 9

AR R 3 0. 088 8
BIE G Bt FPRL S A% 0.209 8

KPR S A L] 1.974 8

e Rom P <0.05, 30 3 5 ++Fm P <0.01, I 2%,

H 7 22 50 A Al R b 35 2 07 AP R B R R 45
R ARG AR HE 5, R 35 2% A RIUFF KL 23 A LE 451
SR AN S5, 35 U O ph A I JE X L A5 2R SR
KL A FC A5 00 8 2, RRFRE 5 2 LR B

MFEET AL T T 1 O b A R X e AR 1Y

SR AT RN,V A O A R SRR R A A
FLRME R Y b 1 0 M AW BE B 40 mm A5 5]
50 mm, T Vi 2 0 AR 4 40 .45 .50 mm B FFRL
% A 5 W S T 10 K, 3 I N BT 0,15 AN 4 AR
0.16 ~H 40 SR 0.24 AN H 4y . Hodp, T B i
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Effect of crank length on grain cleaning

performance of upper and lower screen
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