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Magnetic

No contact
No abrasion
Close to zero friction
No noise or vibration
Extreme life time expectancy
No lubricants
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TABLE I: DESIGN PARAMETEERS FOR. ELECTROMAGNETS
Nominal air gap 5 [mm]
Coil turns 500 [tums]

Core width 1 [cm]

Slack length 1 [cm]

Pole lenght 1 [cm]

Core length 4 [cm]
I Core length 4 [cm]
Rotor Mass 0.1 [kg]
Bias Current 2 [A]

S LN =35
Dynamic Simulation of a One DOF Radial Active Magnetic Bearing Using
SIMULINK and AMESIim Co-simulation - Abdollah Ebadi and Mahdi

Aliyari Sh
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Step Plot: Reference tracking
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B-H curve (Soft iron from COMSOL database )
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Lockup Table Editor: BHBH/i to F4/i to B1 with ¢

File Edit Plot Help
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: Viewing "n-D Lockup Table" block data [T()]:

Breakpoints Column (1)
Row —

(1) -FI8IIO -2.4

(2) -261469 -2.3

(3) -IF75070 | -2.199099 .

4y -111408 | -2.099999..

(5} -61213.4 -2

(6) -32169.6 -19

)] -20462.8 | -1.799999..

(8) -12298.3 | -1.699999..

(9) -F957. 75 | -1.599999..

10 -5425.74 -1.5

(11) -3841.67 -1.4]

12) -2463.11 | -1.299099_.

(13) -1705.23 | -1.199999..
-1067.5 -1.0899999
-66F.d46 | -0.999999
a [
Goilde 1
10675 11
1705.23 1.2
2463.11 1.3
FE41. 67 1.4
5425.74 1.5
FO57. 75 1.6
12298.3 1.7
204628 1.8
F2169.6 1.9
a6l1213.4 2
111408 21
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F to x

i x

fx ix to x2

F_x=k_i*i_x+k_s*

1(*(1/4*mu0*(N*2)*Aa)*((i0)* 2)/(g* 3)*cosa)

4*(1/4*mu0*(NA2)*Aa)40/(gh2)*cosa
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muld=d+pi+10°-7);
mur=10000;
11=0.01 ;

| 2=0,04;

|'3=0,04;

| fe=12+2+(11)1+]3;
N=R00;

ha=0.01+0.01;
cosa=cosi 22, B+pi 1800 ;
i =2

a=0, 005;|
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@ cternal Current Density 1

« External Current Density

External current density:
0
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@ Force Calculation

 Force Calculation

Force name:
Ar

Torgue axis:

Fax

Torque rotation point:

0
0

ro

@ EBody Load 1

» Force

Load type:
[ Total force

rmm.Forces_Ars5*steplit)
rmm.Forcey Ar-4+0 5+ 20*%:tep2(f)

Ftot

Kk
0.0327 % 0.2[m?] * 7000 [m—‘i] = 4kg




Graphics  Probe Plot 1
a @ L~ B0 = Messages Progress Log | Probe Table 3

Time=0s Contour: Magnetic flux density norm (T) . E ] 22 10 oss h @ 2] B

Time (s) Displacement field, X mmmnenWﬂint: 0,0 Velocit

098478 |7.8342E-14 -6.762(

089432  2.6030E-14 / -3.850:

10000 |8.9534E-15 / -2.561:
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Simulation with MATLAB Simulation with MATLAB
(Without Impact) (With Impact)
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Maximum impact
If [lo] < liy]=>2| =0t 2 MO E[X| =

Tolerance 0.25A M & : |i, | <1.75A

» Force

Load type:
| Total force
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Magnetic Gear

fxial torgue (N*m)
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1. HI=F

a) Dynamic Simulation of a One DOF Radial Active Magnetic Bearing
Using SIMULINK and AMESIim Co-simulation - Abdollah Ebadi and Mahdi
Aliyari Sh (International Journal of Materials, Mechanics and
Manufacturing, Vol. 4, No. 3, August 2016)

b) active magnetic bearing design and characterization for high
temperature applications - Luc BURDET

2. 958 gt

a) Magnetal Electrodynamic Bearings
https.//www.youtube.com/watch?v=2R4Q0QmCY4JU

b) §5H A4 - Magnomatics - Magnetic Gear
https://www.youtube.com/watch?v=PyBTE5¢jGDY
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