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Research on stability of suspension support system of

permanent magnetic suspension belt conveyor

HU Kun'?, LIU Yang®?, WANG Fangtao’, CHENG Gang"*
(1. Anhui Mining Machinery and Electrical Equipment Collaborative Innovation Center,
Anhui University of Science and Technology, Huainan 232001, China; 2. College of Mechanical Engineering,
Anhui University of Science and Technology, Huainan 232001, China)

Abstract: A 3D model of suspension support system of permanent magnetic suspension belt conveyor
was established. Stability of permanent magnetic suspension support system under different magnetic
conveyor belt shape, permanent magnet arrangement, permanent magnet shape and partial load condition
were simulated. The results show that stability of groove-type magnetic conveyor belt is better than that of
flat-type and V-type magnetic conveyor belts with stable bearing capacity. Stability and bearing capacity of
conveyor belt are better when permanent magnet has groove-type structure. Partial load will increase
deviation of magnetic conveyor belt. In order to effectively solve deviation problem of magnetic conveyor
belt, an anti-deviation device for groove-type magnetic conveyor belt was designed. By installing auxiliary
rollers on both sides of the groove-type magnetic conveyor belt, stability of the suspension support system
of permanent magnetic suspension belt conveyor can be further improved.
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Fig. 1 Structure of permanent magnetic suspension
belt conveyor
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Fig. 2 3D model of permanent magnetic suspension

support system
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Fig. 3 3D model of permanent magnetic suspension support

system under different magnetic conveyor belt shape
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Fig.4 Force curves of different shaped magnetic conveyor

belt varying with offset distance
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Fig. 5 3D model of permanent magnetic suspension support

system under different permanent magnet arrangement
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Fig. 6 Force curves of magnetic conveyor belt varying

with offset distance under different permanent

magnet arrangement
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Fig. 7 3D model of permanent magnetic suspension support
system with groove-type magnetic conveyor belt and

permanent magnet
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Fig. 8 Force curves of magnetic conveyor belt varying with

offset distance under different permanent magnet shape
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Fig. 9 3D model of permanent magnetic suspension support

system under partial load of magnetic conveyor belt
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Fig. 10 Force curves of magnetic conveyor belt varying
with roll angle under partial load
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Fig. 11 Anti-deviation device for groove-type

magnetic conveyor belt

X B 1 i 26 AR R A B XK A

R AR T K R A 2 I LB X R G e
PRI FE W UEAT T 5 B BT 245 5 6 B« A R B %
AR E PR T VOB RGP 2k, HLR 2R g
SR RT3 7K B A Sy R R B 0% P B 2 Y A2 T R M
WEAR 23R 3 BB S, (E R P RR 88 ) T 4g 5 Y
P A 32 5 TR O 28 2 A6 I o 0040 A
P i 325 ) B TR o Sy A 288 e R B
A ) R0 B 1 — ol A6 e e o 3260 7 B 2 L 3
o A TR B e o ) 22 Bl B R A L BB AE —
FE R EE LBy 1 M i R AR R S DR IE A R R T
S PR E TAE.

% % S HK (References) :

L1 400, sk 22, 2o dh ke A 20 36 AL 4 il 3R 40 B A A 38
rEMKRS] Ly B3h1k,2017,43(6):52-55.
XU Hui, ZHANG Xuejun, LI Jilai. Hardware in the
loop simulation test system for belt conveyor control
system[ J ]. Industry and Mine Automation, 2017, 43
(6):52-55.

[2] RV 9% TR &M TR E B W =% 2401
AT FEL) ], M 25 4R, 2010,35(11) :1916-1920.
ZHU Liping, JIANG Weiliang. Study on typical belt
conveyor in coal mine of China[J]. Journal of China
Coal Society,2010,35(11):1916-1920.

(37 2. i 2k ML o] A0 A7 Sl e 12 W & K R 45¢
BB SR LD AR v B gk K% ,2016 :1-36.

47 g, sk HLmm g 7 2= oF 5[ D] B L7
TREHARKY . 2014:1-120.

(5] =% TR bk ML T 5ot e[ 1. e )=
AR ,1999,27(8) :36-39.
MENG Fanyu. Research and development of non-
roller belt conveyor[J]. Coal Science and Technology,
1999,27(8) :36-39.

[ 61 MRfche. BT i H A i 24 % LI SR ML 1503t
BEFE D], B EIHE T K4 ,2012.1-26.

[ 7] HARRISON A. Belt conveyor research 1980-2000
[J7. Bulk Solids Handing,2001,21(2):159-164.

(8] 7N =0 Uk ML WF5E [ D], M mg « B T
K2#,2012.1-65.

(97 ZoK. A2y 2k Ml B 7 S R i i o
FE[D]. kR %R T K%, 2016:1-50.

[10] LIS,FAN Y,FANG J,et al. HTS axial flux induction
motor with analytic and FEA modeling [ J]. Physica
C: Superconductivity and Its Applications, 2013, 494
(11) :230-234.

[11] FABBRI M, RIBANI P L, ZUFFA D. Design and
testing of a magnetically levitated conveyor[ ]J]. IEEE
Transactions on Magnetics,2013,49(1) :577-585.



o« 84

5 Bk

2018 % 44 %

[12]

[13]

[14]

ISHINO Y.MIZUNO T, TAKASAKI M. Fabrication
of power saving solar magnetic suspension system
[J]. Journal of System Design and Dynamics,2013,7
(4):528-538.

AT, 5K U R, Ansoft 12 £ T2 1 #E 3% h /9 B
CML]L b 5w K R HL Y ik 5 2010 192-359.
B R R R RO Am R¥EFIRAR

[1

]

BL# R . 2002,32(3) :335-339.

HONG Wei. Progress in computational
electromagnetics[ J ]. Journal of Southeast University
(Natural Science Edition),2002,32(3) :335-339.

FH B o 1) 230 53 A v 14 KR T 7 A 2 1 R R A

ARIDJ. P2 P4 % AL T FHE R, 2012 1-49.



