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Fig. 1 Structure sketch of the disk-type permanent magnetic

damping roller
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Fig. 2 Physical diagram of the disk-type permanent magnetic

damping roller
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Fig .3 Analytical modeling of the axial flux permanent magnet eddy

current
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Fig. 4 Schematic diagram of magnetic circuit of the disk-type

permanent magnet damping device
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Fig. 6 Model sketch of the adjustable disk-type permanent magnet
damping device
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Tab.1 Basic parameters of damping device

Z % Parameter {H Value

TG HKS$} Permanent magnet material NdFe35
ik el B4 FL Copper coil material —
JK R SME Outer diameter of permanent magnet/mm 70
SR INAE Inner diameter of permanent magnet/mm 50
KRR E Thickness of permanent magnet/mm 10
S BRIEJE Thickness of air gap/mm 2
FEHEAME Outer diameter of roller/mm 95
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Fig. 7 Vector diagram of the magnetic induction intensity of the

adjustable disk-type permanent magnet damping device

B[T]

1.3812
ll.2892
1.197 1
1.1050
1.0129

0.920 8
0.828 8

0.7367
| 0.644 6
0.5525

0.460 4
0.368 3

0.276 3
0.1842
0.0921
0.000 0

B8 kLR e 3 B #E W Ab L B B 3R FE K B E

Fig. 8 Vector diagram of the magnetic induction intensity at the

magnet of the permanent magnet damping device
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Fig. 9 Vector diagram of the magnetic induction intensity at the

midpoint of the coil of the permanent magnet damping device

IR BEL 2 2 ' 2 P B A A JR I o B K [T A
B0 s . Hodr PR REIERN 58 BETT35 1. 6 T, AR
=% QAN LS R AT IR LS NS

IR BEL 2 2 B 16 Bl i) 30 = < R S A
B s 1T S 300 B I 1Y o0 A O =X, JF HL# 38
5 T R A WSS B R ] 1] L ) i B 3 i v o, He e
WA B e R ATk 2. 1 T MHO K BEATT 1 L 7E

T P S B A T T AR /DN A T P 1 e i
JEEBHTIE A o TR RSB S 1) L R R A B
AR L R B TI0TT X  Be JE  A T
AT RAE R TS B 45 K TG 7 ) 0 A ek s il
TR, WG T08 AE J 17) L 22 52 31— E Y R, &
B2 07 ) B 9 o (RIS A TR BN W
&N, W 3 AL 2 2 M R {E Y R R Tk B — R e R
Wl 2 B2 A2 /N o

B[T]

1.6311
l 15223
14136
1.3049
1.196 1
1.087 4
0978 6
0.869 9
| 0.761 2
0.652 4
0.543 7
04350

0.3262
02175
0.108 7

0.000 0

10 kEPERRESEHBRMEEXEE

Fig. 10 Vector diagram of the air gap magnetic induction intensity of

the permanent magnet damping device
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Fig. 12 Damping moment-time variation curve of 2 mm air gap
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Tab.2 Damping torque values

0 20 40

] FHLJ2 % AR Ii] FHLJ2 J1 %6
Time/ms  Damping moment/(N+m) || Time/ms Damping moment/(N+m)
10 0.669 25 80 1.433 01
20 1.13272 90 1.345 14
30 1.327 76 100 1.294 93
40 1.41563 110 1.264 03
50 1.51122 120 1.246 65
60 1.518 94 130 1.238 93
70 1.484 18 140 1.238 95
Fa 1l Stabilization value/(N*m) 1.238 94
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Fig. 13 Damping moment curves for different air gap thicknesses
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Permanent magnet damping roller system for belt conveyor
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Fig. 14 Field test diagram of disk-type permanent magnet damping

roller device
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Tab. 3 Numerical results of test simulation of ordinary rollers and

damping rollers

KGR e FERR
KRR Permanent magnetic damping roller
Air gap TSGR E T P FLBLIE F3 5
thickness/mm Test damping moment/  Simulated damping moment/

(N-m) (N+m)
1.00 0.474 08 0.484 32
1.50 0.897 35 0.923 24
2.00 1.213 09 1.238 94
2.50 0.592 69 0.634 99
3.00 0.238 91 0.254 93
3.50 0.081 42 0.087 73
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Numerical simulation and test verification of Maxwell disk type permanent

magnet damping roller device

MAO Jun WANG Di

XIE Miao LI Siyao LIU Yafeng

(School of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: To solve the problems of high-power downstream belt conveyors in large inclination angles, high belt speed

conditions which are very prone to flying cars and belt breakage, a kind of disk-type adjustable permanent magnet damping

roller device was put forward by adjusting the size of the area of engagement between the permanent magnet and the coil to

realize the braking adjustment. The Maxwell software was used to study the transient magnetic density distribution law of the

disk-type permanent magnet damping device under stable conditions and the changing law of damping torque by different air

gap thicknesses, and the test bench was built for test verification. The results show that with the increase of the air gap

thickness, the magnetic density gradually increases, up to 2. 1 T. The damping moment increase when air gap thickness is from

1 mm to 2 mm, the damping moment decrease when from 2 mm to 3.5 mm. The research can provide data support for

improving and optimizing high-power downstream belt conveyors.
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