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Design and Experiment of Segmented Vibrating Screen in
Cleaning Device of Maize Grain Harvester

WANG Lijun MA Yang FENG Xin SONG Lianglai CHAI Jin
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract; In view of the fact that the cleaning rate and loss rate of maize grain could not meet the
requirements of national standards for maize grain harvester, a cleaning device with segmented vibrating
screens whose holes were round was designed. The CFD — DEM coupled method was used to simulate the
gas-solid two-phase motion in cleaning device with traditional reciprocating vibrating double screens.
Based on the law of grain penetration along the longitudinal area of the upper screen and the length of the
upper screen, the suitable length of the front screen was determined and the rear screen was designed.
The maize mixture could be dispersed and layered by the combination air from the upper and lower of the
front screen before they fell on the rear screen from the end of the front screen. The cleaning rate of the
grains could be increased and the loss rate of the grains could be decreased. Under the condition that the
cleaning performance of the front screen remained constant, the frequency, amplitude of the rear screen,
the vertical and horizontal distances between the front and rear screens were taken as the experimental
factors. The cleaning rate and loss rate of the maize grains were taken as the performance indexes. The
quadratic orthogonal rotational-combinational simulation tests were designed. The regression mathematical
models between factors and indexes were founded. The optimal parameter combination was obtained by
using the multi-objective optimization algorithm of Design-Expert 8. 0. 6 software. The best combination of
parameters were the frequency of rear screen of 4. 44 Hz, the amplitude of rear screen of 15. 65 mm, the
vertical distance between the front and rear screens of 114 mm, horizontal distance between the front and
rear screens of 18.53 mm. Under the condition of inlet air velocity of 12. 8 m/s and the air direction

angle of 25°, when the feed rate of maize mixture at the inlet of the cleaning device was 5 kg/s, the
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cleaning rate of maize grain was 98.34% and the loss rate of maize grain was 1.45% . Compared

cleaning device with traditional reciprocating vibrating double screens, the cleaning rate of maize grain of

the cleaning device with segmented vibrating screens was increased by 1.26 percentage points and the

loss rate of maize grain was decreased by 0. 81 percentage points, which could meet the requirements of

technical specification for quality evaluation of screening in China.

Key words: maize grain harvester; cleaning device; segmented vibrating screen; parameter optimization
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Fig. 1 Cleaning device with segmented vibrating screens
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Fig.2 Schematic of single duct cross flow fan
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Fig.3 Screening of maize mixture in cleaning

device with segmented vibrating screens
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Fig.4 Force on particles after falling from front screen

WURLAE AT 07 T v 22 32 B0 B PE AL 12K F
J7 T #0516 32 8 7 fe

v, =vcosy +a,t

>

0

v, =vsiny +a

L, =vcosyt + %zzxt2 (1)

L, =vsinyt + %a)f

t

A U}ﬁ%ﬂj’ﬁ ,m/s
NG X,m/s
“ﬁﬁﬁﬁ P, m/s

7—%# & 5K I7 1) A, (°)
Lx—%ﬁ*il_ljﬁquf_mfy,mm
L—ﬁﬁ):ﬁﬁ?ﬁﬁﬁﬁ%‘ mm

M/

m/s

WA, m /s
t—RURE DI 9 7% 3 5 07 i IR IE] s
WORETE 7K S B 32 5 1) b i R Sy
=R0056
:Rsin0—G

m

(2)

Horp G =mg (3)
AH R—KJ5,N
O—" A, (°)
G—kiE 1, N
m—— kL i 4, kg
g HIIIME R, m/s
B (1) ~(3) Al ig

L_=wcos t+t2RC089

x y 2m

2 .
L, = psinys + _(R5In0 —mg)
2m (4)

R =Kpmu2

_Q
"7

L K,—R &5, mm ™!

IR, m/s

Q—" I fik ,m’/s
A——E T A T, m®
>4 7 Je i o L) B — 5 i O A KT ) B L,

(KA 5 0 A5 0 2 18] 3 A 0 BE B, 30 K - 8]
PE R ) 38R (30K E A ) RIS 0K B
5 AN A e e N S R R R s AN (/= R al ]
PR, (A5 G AL HE XURE Q B A I S 7 A - [] B A 3
PNIITE: N TS R W/ =N ORE S = = 4 TR T 2 7 N
mE s .

YA

(b)L>0

B S5 S IS 07 A ST Tl B F 2
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reciprocating vibrating double screens
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Tab.2 Models, quality percentage and number of
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Tab.3 Mechanical properties of materials
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Fig.7 Penetration rate of grains along screen
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Fig.8 Model of cleaning device with segmented

vibrating screens

LAWAD 2 BB 3R 4 RAMD SRW 6.8
7. R
(1) =g o A

U T A AN T TOR B R R
S EL AR DRI X T 22 2 v % DX B O
ARG, A& 9b R TEAE SRR E R AR 3h
[ e W 95 9 N 21D S A NV /S BN =



94 ok BB o IR

2020 4

Ji N BB BN o AE b G RS A
KA 12,1 m/s, af DUFF RS B R 3% 19 Tk B i )
Hh R RFRL -5 2R A% 20 T 1) S5 WK 5 07 T A9 R AR AR
R /N N 6.6 m/s,

m/s

(b) fLHE XU TR YR 3
B9 A [ i 328 25 Y O 3 0 A
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cleaning devices
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Fig. 10 Movement of maize mixture in different

cleaning devices
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Tab.5 Experimental factors and levels in

single-factor tests
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Effect of frequency of rear screen on cleaning

performance
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