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Study on the performance of double-layer equal-thickness screen and

its vibration parameter optimization
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Abstract ; In order to study the influence of vibration parameters on the screening efficiency of double-layer e-

qual-thickness screen, the screening process of 5 kinds of particles with different particle sizes was simulated

with the discrete element method (DEM) at different amplitudes, inclination angles and vibration frequencies.

The curve fitting of the simulation results was carried out by using the polynomial approximation method, and

the relationship between the screening efficiency and the vibration parameters was obtained when the fitting de-

gree was the best. Finally, the vibration parameters at the best screening efficiency were selected for orthogonal

test. Results show the optimal parameter combination of screening efficiency of double-layer equal-thickness

screen is when the vibration amplitude is 7 mm, the vibration frequency is 14 Hz, and the inclination is

17 degrees.
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Fig.1 Simplified simulation model of EDEM

vibration screen
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Tab.1 Physical properties of particle models

MEVEM stk USRS Pa B/ (kg - m)
ik 0.30 2.300E+07 2 678
13 1] 0.29 7.992E+10 7 861
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Tab.2 Collision characteristics of particle models

REEERRE IR R FEEAK RIEERL
Wik 2 6] 0.1 0.545 0.01
Wopr 5™ 0.2 0.500 0.01
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Tab.3 Combination of simulation test parameters

45 IR/ Hz RIE/mm SRR ()
12.14 16 .18,
F—a 4 15
20,22 24
BT 14 4.6.8.10.12 15
F= 14 6 15.17.19 .21 23
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Tab.4 Screening efficiency at different vibration frequencies

PREIH/ He i 533/ %
12 16.488 92
14 18.090 37
16 17.069 23
18 14.935 20
20 14.714 60
22 16.964 97
24 11.493 61

M 3% 4 i 20 G A C R 5 T
ZEMLGINRENGE 5 PR, MRS ATH, w4
WA RECH(3) fiR, Hor i 22 SSE = 3.597 x
107 MK R R - square = 1, Bi LA 45 3
RAT

=-0.606 5x° - 2.405x° - 1.59x* +
5.587 x° + 4.833 x> — 3.63x' + 14.94 (3)

MYRSNRAE] 12,24 ] Hz B, i R BES
P I3 3 KA S5 s B A AR AL, X5 T 43
BRG] J SR S5 22 Hz B 1 7
GYREN Y & BRSO 14 Hz B 07 73 3%
RIKF I RAE, HAH A 18.090 37%, #E KT 14
Hz HBEEIRSINAIE K, 1.6 mm FIURLZE i 450 2R
W S R AT 32 U L™

x5 IRSIAR-THONE-MEUSERE
Tab.5 Curve fitting results of vibration frequency

and screening efficiency

ER BN QRIS V¢ Jid PSS
a -0.606 5
b -2.4050
c -1.590 0
SSE =
d 5.587 0 — square = 1
3.597 x 107

e 4.833 0
f -3.630 0

14.940 0
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F=cx' +dv’ +ex’” +fx' +g (4)

%6 REGHERTHRESNE

Tab.6 Screening efficiency at different inclination angles

i iR () TR %
15 13.679 72
17 10.886 95
19 11.114 65
21 9.586 92
23 10.087 56

AR 6 Bl AT Zui A &S 15
T HRMMRERE T EMS AR, HERT
A, I APLER F T « B sREn=(5) U,
Hr 725 SSE = 1.795 x 107 MXEEB R -
square = 1, ULIHLA 45 AR,
F =-0.060 37 x* + 1.996 »* -
23.7x° + 117.8x" - 185 (5)
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Tab.7 Curve fitting results of inclination and

screening efficiency

FIRL AT ARRE Ti % LIPS 4
c -0.060 37
d 1.996 00
SSE =
e —-23.700 00 , - square = 1
1.795 x 107

f 117.800 00
g -185.000 00
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Tab.8 Screening efficiency at different

vibration amplitudes

PR BN/ mm i 5350/ %o
4 19.268 65
6 21.382 58
8 14.974 09
10 14.692 73
12 12.006 30

TR 8 Fdln i T Z Wi &S 15 T an
RO FIRIM SRR I Z AR, HEK9
AL, AU IR BT 3% F R TR S8 «
R 2 (6) TR, Hirh 7 2% SSE = 7.352 x
1077 AHKZRELR - square = 1, 25 TR %R EL
FA RIFr i &6 etk , T H A 25 3 5 SC e 3
ENV/EE
F=0.02229x" - 1.704 5 +
48.56 x* - 611.3 x' + 2 881 (6)
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Tab.9 Curve fitting results of vibration amplitude

and screening rate

IR KL A0 R KE VR LIPS

c 0.022 29

d -1.704

SSE =
e 48.560 R - square = 1
7.352 x 107%
f -611.300
g 2 881.000
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Tab.10 Header design of the orthogonal test

2 PR BN B 7 TR £
(A) / mm (B)/Hz (C) /7(°)
e I 2 3
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Tab.11 Factor levels of the orthogonal test

KT IR 3R PR 7 T A )
(A) / mm (B) /Hz (C)/(°)
1 6 14 16
2 7 15 17
F12 L,(2°)EXE
Tab.12 Orthogonal table of L, (2°)
i IR B B2 B 7 TR {1 £
(A) /mm (B) /Hz (C) 7(°)
1 6 14 16
2 6 15 17
3 7 14 17
4 7 15 16
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Tab.13 Orthogonal test results 4 gﬁlb
R PRENRE IR A s R 1) 7EPRR Lk il v, >R ) 22 2=t e 40
(A) /mm (B) /Hz (C) /(°) % BITE, el iR UG BN i R S % Pk sh =
1 6 14 16 21.14 BRI, X R0 5 (2) . (5).(6)
2 6 15 17 20.13 i3, A5 2R S BEAE 6 mm HRSNIHETE 14 Hz,
3 7 14 17 21.48 TR AE 15° I, 5 20 0% i, (B 0 B ] 45
4 7 15 16 20.37 K, YRk BREE T B
2) i 5 1 A2 BT, %Ik 30 R B AR B
F14 BEEWRER i s .
T R mEA 3 MRS S EAEIE LRI G
ab.14 Range table of the factors . D e o . o -
e R MRS B G N IREIEEE 7 mm PR3 4%
TR (A) /Elx (B),/)‘H J(C)/(ﬁ’) 1t T 1T -
3) WIFSE 45 5 Sy L)% 45 JE T 7 T 45+ 2 0
K1 41.270 42.62 41.510 NN . . _ . —
o 41850 40.50 AL610 BT FIRLZ i v BT T A ) 85 £ 1) S SO 90
' ' ' HEHEENSEE L,
k1 20.635 21.31 20.755
k2 20.925 20.25 20.805
2 R 0.580 2.12 0.100
SE k.
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