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Fig. 1 Linear vibrating screen model
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Fig. 2 Simplified model of vibrating screen motion

— ORI B2k IR 3 07 0 A B A 45 s s B 1y
SE T IR ) 77 1) AN B Bl L i AR T KRR
S=Asinwt ot =¢ (D
Kb, S R, A NIRIE, o HIRIH, ¢ H
WFE], o AR .

1.3 T/EEHE

% H ARSI AR BRI A 3 TR MAR
A TA] 9 P> P 2% () 480 T 2% 0 20 1 R
G0, Wl bR 5 O O B i o0 BT R DL A R
6] [ 2 A e e i R A PR AL vy B
TR X FR AT, HL y-y Sl A I 2 iR 3 i
TR AR Y B0 5 x Al K 5 1) B B — A 45° 3%



34

RENH TREARER

Frontiers of Chinese Mechanical Engineering and Technology

f . MLERTE I 55 32 sh ok 72 b b i i 0 B
A B 0 JTHEAT A A o o R ) x b Ly Bl O
YT O %8 19 2 2l 2 8] 25 B R 1l 14 32 2, B O
MWARAFAENT x-x F y-y 7 ) b BB O WA A,
W xx 7 T M AR L WY -y O 1M L& L
W, B 8l i 76 32 2l b B b B A2 B0 0 R T = vy
D7 ) s fe 2 3% b 2 0K Bl B 2k 4R o AR i L ks
SR sh IR R, R4 L S D R R 4
Ca) Fll Co) o7 B, 77 AR B 850 I & Il & s 3 B
W 7135 B TR 2 L XY Dm0 B8 e B 4 19 (b) AN
() 8 B, 7= 2 1 0 M B R S 3 PR

3 HE&RGITERER

Fig. 3 Working principle diagram of linear

vibrating screen working principle diagram
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Fig. 4 Shaker working principle diagram
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Table 1 Material property parameters
ok HRA R/ (kg/m®)  BUIEGE(/Pa)
[ 0.25 2650 2.2X10e°8
A CAYY 0.2 2500 3.5X10e8
i 46 AN 0.3 7850 8.0X10e10
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Table 2 Collision coefficients between materials

e foh 2 B WA FE FEERE RN EHE AL
wh-1b 0. 40 0.5 0. 05
fib-J4 B 0.35 2500 0.015

b~ 46 0.30 0.3 0.01

% IO - 48 0. 35 0.2 0.01

Z -4 0.35 0.2 0.02
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Fig. 6 Vibrating screen screening process
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Fig. 7 Number of particles passing through

the sieve at different frequencies
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Fig. 8 Dynamic screening efficiency

curves at different frequencies
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curves at different amplitudes
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Fig. 11 Number of particles passing through

the sieve at different inclinations
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sieve at different inclinations
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Performing A Discrete Element Method Simulation Using
A Linear Vibrating Screen for the Sieving
Performance Analysis of Sand Particles
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(North China University of Water Resources and Electric Power,Zhengzhou 450046 ,China)

Abstract: In order to respond to the strategic deployment of ecological protection and high-quality develop-
ment of the Yellow River Basin,to solve the problem of separating river sand mixtures in the lower reaches
of the Yellow River, and to improve the screening efficiency of river sand separation by linear vibrating
screen,a large amount of literature is consulted, which show that the main factors affecting the screening
efficiency and the screening quality during the screening process of linear vibrating screen are:the vibration
frequency,the amplitude,and the inclination angle of the screen surface. Therefore, this paper takes sand as
the research object,simulates the screening process of sand under different parameters in linear vibrating
screen based on the discrete unit method(EDEM) , uses Hertz-Mindlin with JKR contact model, by chan-
ging the parameters of vibration frequency,amplitude,screen surface inclination angle,observes its impact
on the screening performance and changes in the screening process of the material,and obtains the optimal
screening efficiency with the screening efficiency of sand as a measure. As a measure, the vibration parame-
ter set of optimal screening performance was obtained. Through analyzing the simulation results,it is found
that the optimal vibration parameters of linear vibrating screen are:vibration frequency f =25Hz,ampli-
tude A =4mm,screen surface inclination angle ¢ =4°,and the screening efficiency can reach 95. 77 %. The
results of this study show that the discrete element method has a good reliability for different process pa-
rameters to produce screening efficiency,and the study can provide a corresponding reference for the selec-
tion of vibrating screen parameters.
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