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Dynamic model and virtual prototype simulation of TQLZ type

reciprocating vibration screen
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Abstract; To predict vibration amplitude and trajectory of the TQLZ
type reciprocating vibration screen. A dynamic model of the vibration
screen was established, and the stiffness of the rubber springs was
determined. A virtual prototype model of the vibration screen was
established based on the rigid body dynamics analysis software AD-
AMS. By calculating the dynamic theory virtual prototype simula-
tion, the amplitude and trajectory of the screen were gotten. The re-
sults showed that the theoretical calculation results of the centroid
amplitude of the vibrating body were consistent with the results of
the virtual prototype simulation. There was a certain angle between
the vibration direction of the vibration body and the direction of the
exciting force in the vertical plane. When then action line of the ex-
citing force through the centroid of the vibrating body. the vibration
amplitudes of each point on the vibrating body are same basically.
The vibrating body done reciprocating linear motion was along the di-
rection vibration without rotation about the centroid. The results lay

a foundation for research on the vibration force offset centroid type

BEE&WH:FR"+ 7RI R WE (45 :2011BA DO3B 01-
03) ;1 1 4 K BHE LI (45 : 121199110120) 5 [ B T
M R 28 B IR AA £ 4T H (45 : 2010BS050)
EERA: TP EQ79—) 9 W Tk K2V i+
E-mail : wangzhongying@aliyun. com

YR 2015—12—01

vibration screen and optimal performance for the vibration screen.
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Figure 1 Three-dimensional model of TQLZ type

vibration screen
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Figure 2 Simplified model of vibration screen

Z: Ry 2 AL B O BB A BE RS
PLASR R w » T XU 3l L BIL 7™ A2 BRI 91 2

F() = 4mw’ rsinat @D)
AR £ W« WAy Bl B o 5N

[ (1) = 4mw* rcosasinat (2)
/3 () = 4mw” rsingsinat 3

AR B H 7 R 8 37 3R 3 AR (9 3l ) 2 ooy AR
(M4 4m)x+ c,x + ko = f.(0)
(MA+4m)y+c,y + by = £,
P 2l 5 76 00 88 SRR S T AR S iR 0 AR A
68

4

RT3 A vk g AN BELTE 3 5 A R A o B AR L s K BB
FO 75 S e Ah IR 3l 0 4 2 AR R 9 B S Al IR 2l YRR JE AR
P R D e 246 4 B 07 A A A 25 R0 4R B AR A R AR
W23 T3 AR (4) IR A AR A

(1) = A, coswt

. (5)
y(1) = A, sinat
Hr
A — Fcosav ;
(M+4m)o® — k.,
A, = Fsina

M+ 4mo” —k, °

PN« mARIE S v R A G B RP A 4R B 5 T P 3h
77 ] 19 G L W

A= JAT+AY (6)

T o m5 oy m SRR R A A5 PR O B a0 0 0 4k B0
75 18] 5 IR F1 05 1 R — B0, SEBR AR B A R

_ A, (M~+4m)o” — &,
p= arctanA—, = M dm)al —F. 7k\‘1ana] N

by KF b, X (DW LIE B IRNT7 M g LG AR J)
Jr 1 o TR
2.2 BREHERERE

WHEFOLT RSN LAEME o SEAME 0, ZHLH
2. 5~4. 05, Shy fifi 4% 2 O iz B AL AR RS T TAE B o/, N
4, B AR BN i TAEMR2E w 2 100 rad/s, M w, BL 25 rad/s, &
Bl F G5 119 [ G A 25 Bk T R 8l i i MORIR 2l 07 1) b
NI K, HC AW

w: = K/M (8)

R 45 41 20 7 2 S04 BILASE 2L F0BA A I 1 o ol PR AR R
B RE My 747 kg ARA R AT1E K Hy 466. 8 kN/m, {8
WA 1R 5 3 1 A R F L N B A AR B R A R EE S
116. 7 kN/m, AR BE 3 55 i i 1] W B &, SRS TN £ 22
W2y 6.5, 3F HIRZ)Jr n 93k Wl B8 K 5 B NI k. &,
R LR e R

k =k, cos’a+k, sin’a 9)

RILFH k. = 49 kN/m, £, = 319 kN/m,
3 PR B WAEDL Y

PR3l i = 4E B AL AE SolidWorks 544 it 452 1 26 L , oK
FEMLBE BRSO R ATy« x e kg L Bl S KB S A AD-
AMS/View H 5% U T B0HE 32 4 . A 68 T 1 57 i PDLARE BILASE
R, 7E ADAMS B {430 58 v 75 B 5 A0 A5 R AN R Ak
A 7RG IR URAE 07 ks IR 3 P AL A R L R A S5 AH B %
1 ER A A1 22 A B — > WA 5 HILER 5 K b 2 [ A Oy ]
ZYHREN AR TR 4 2 o Ty bz R O RH e AR ok BT
FABMENE 5y mMZ R 10 6.5 1 L3175 5
BRI £ (o Ffy (o S Y0 0 72 41 2 55 P A0 41 2l e, L 22 28
[ 25 119 189 0o 7 o {680 IR 6 T A TR 8 o 4 3l 0k 1 0 TR
I 2% 18 3 P 3 H AL AEAE RS R 3o B R ) e R 0 R A
BEAS I 3l B B 2 200 e (8 32 7 38 B A fE L R DR AS E
BB E R 2 s 5 VR0 AR 3l 5 T 0 o BE AN A A 0 6 kL
BESF IR ADAMS BRI (5 B SR B IR S R Ry i M
ST ST R SR MILASE L DL IR 3,

arctan[



E2EFE2H

EPE L TQLZ B R AR 3 5t 3 1 2 B 5 IR AL B0 B

B3 k3 iH R AL AR
Figure 3 Virtual prototype simulation model

of vibration screen
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Table 1  Simulation parameters of virtual prototype
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Figure 4  x displacement of vibration body centroid
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Figure 5  y displacement of vibration body centroid
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Table 2 Comparison of theoretical value and simulation

value of vibration screen centroid
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Figure 7 Measurement points distribution along the

screen width direction
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Figure 8 Measurement points distribution along the
screen length direction
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Table 3 Amplitude of each measurement point mm
RS x ] PR I v T R A R I
A 2.76 1. 80 3.29
B 2.76 1. 80 3.29
C 2.76 1. 81 3. 30
D 2.76 1.83 3.31
E 2.76 1. 86 3.33
iy 2.77 1. 85 3.33
F 2.75 1. 89 3.34
G 2.76 1. 82 3.31
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Table 1 Comparison between heat pump intermittent pasteurization machine and normal pasteurization machine
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