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Experimental Study on Influence of Vibration Parameters on
Screening Efficiency
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Abstract; The effects of vibration parameters on particle screening efficiency were studied by
using dried silicon powder, molybdenum powder and zinc powder as typical materials. Firstly, the
effects of vibration frequency, angle of eccentric block, thickness of material layer and different
material properties on the screening efficiency of common rotary vibrating screen were
investigated, and the optimal vibration parameters of typical materials under the action of common
rotary vibrating screen were obtained. Then, the ultrasonic vibration experiment was carried out.
The experiment shows that the ultrasonic vibration could effectively disperse the particle aggregates
of the fine powder materials, solve the problem of the screen hole blockage, thus improving the
screening efficiency significantly. According to the experimental results, the optimum combination
parameters of silicon powder particles under the combined action of ordinary vibration and
ultrasonic vibration can be obtained.

Key words: screening efficiency; vibration frequency; optimal vibration parameters; ultrasonic
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Fig. 1 Particle motion states under different vibration frequencies
(a)—25Hz; (b)—30Hz; (¢)—35 Hz; (d)—50 Hz.
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Table 1 Screening efficiency under different vibration
frequencies
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Fig. 2 Particle motion states under different angles of eccentric block
(a)—15°; (b)—45°; (c)—75°; (d)—90°.
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Fig. 3 Particle motion trajectory under different angles of eccentric block
(a)—15°; (b)—45°; (c¢)—75°; (d)—90°.
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Table 2 Screening efficiency under different angles of
eccentric block
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Table 3 Screening efficiency under different particles
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Table 4 Particle material parameters
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Table 5 Screening efficiency of different materials
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Table 6 Screening efficiency of different ultrasound
amplitude

HFEPERIE/ um 10 15 20 25 30
A%/ %  86.50 86.83 87.26 88.07 87.64

H1Z% 6 W1, A P RSN, 0 70 A0 (2
F e RS BIGAIE 1B R IR S B B0 o
HUALR A, (WP RUBORL S 25 5) o3 J= s s ke 1
AR 0 1 £L ) AL

5 4 T

AR T2 BT I A B 7 AL B ) S 0
UE, S5 3R] 8 IR B BRI AA R A THEA K3 )
RBURL A SR A4, DA T fift DR £ LA 2 0] 1, db 25 b g
= TR RCR. R, ARER PRk 66k sh 28k
X A RCR A R W AT T SER ST, 3R T iE R
YRLE 8 BE PR i B 20 5 S AR S L FE T
AR & S50 ik 3 WK 50 Hz, MO39
45° HrRHEEE 12 mm , # IR IE 25 wm.

SEW:

[1] DjokovicJ M, Tanikic D I,Nikolic R R, et al.
efficiency analysis of vibrosieves with the circular vibrations
[J]. Civil and Environmental Engineering,2017,13 (1) .
77 -83.

[2] Wang G F,Tong X. Screening efficiency and screen length of

Screening

a linear vibrating screen using DEM 3D simulation [ J].

(3]

(4]

[5]

(6]

[8]

(9]

[10]

Mining Science and Technology ( China ), 2011,21 (3):
451 -455.

Bellocq B, Ruiz T, Delaplace G, et al. Screening efficiency
and rolling effects of a rotating screen drum used to process
wet soft agglomerates [ J |. Journal of Food Engineering,
2017,195:235 -246.

Akbar J,Nezhad V S. Employing DEM to study the impact
of different parameters on the screening efficiency and mesh
wear[ J]. Powder Technology ,2016,297 :126 - 143.

Chen Y H, Tong X. Modeling screening efficiency with
vibrational parameters based on DEM 3D simulation [ J].
Mining Science and Technology ( China ) , 2010,20 (4) .
615 -620.

Grozubinsky V, Sultanovitch E, Lin I J. Efficiency of solid
particle screening as a function of screen slot size, particle
size ,and duration of screening: the theoretical approach[J].
International Journal of Mineral Processing,1998,52 (4) .
261 -272.

Dong K J, Esfandiary A H, Yu A B. Discrete particle
simulation of particle flow and separation on a vibrating
screen ; effect of aperture shape [ J ]. Powder Technology,
2017,314 ;195 -202.

Xiao J Z, Tong X. Characteristics and efficiency of a new
vibrating screen with a swing trace[ J]. Particuology,2013,
11(5) :601 —606.

(SN I R E SR AL S g TS
WHL,2008,29(11) :74 - 76.

(Zhang Lu-xia,Li Yun-feng. Analysis of influence factor in
shaker screening efficiency[ J|. Coal Mine Machinery,2008 ,
29(11):74 -76.)

XM AR ke 75 i B 0 4 A LS [ D] SR BH AR
K2£,2017.

(Liu Gang. Screening mechanism of ultrafine particles with
ultrasonically ~assistance [ D ].
University ,2017. )

Shenyang. Northeastern



