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algorithmfor rotating
with 20,000min^-1

Start with
 data.m

plant

x_A,y_A.
x_B,y_B,

iA_1,2,3,4
iB_1,2,3,4

uB_1,2,3,5

uA_1,2,3,4

controller

control and estimation
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iB,1,2,3,4

ADC and 
noise input
for position 
in sensor 

coordinates
in mu-meter

ADC for 
current B

ADC for
current A

rotor

Demux

Demux

DAC B

DAC A

PWM and
amplifier B

PWM and
amplifier A

1

uA_1,2,3,4
uB_1,2,3,4

active magnetic
bearing A

iA_1,2,3,4

F_actuator A

F_actuator B

iB_1,2,3,5

active magntic 
bearing B

Mux

Mux1

1
x_a,y_a,
x_B,y_B,
iA,1,2,3,4
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u_analog
1/z

DAC
Delay

3 mu sec

1

u_digital Quantizersaturation
0-5 V

1
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magnet 1

ro
tor

magnet3

2

u1,u2,
u3,u4

1 F_x,
F_y

Mux M

2

i

x

magnet1

magnet2

magnet4

y

1

x_bearing,
y_bearing

Demux

Demux1

Demux

Demux

Sum3

Sum2

Sum8

Sum10

Mux

Mux2

+
-

Sum6

+
-

Sum7

magnet 4

magnet 3

magnet 2
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1

i_analog

1

i_digitalQuantizerSaturation

1/z
ADC
Delay
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Switch
U_DAC_i/2

mean value

Repeating Sequence
1

in_u

+

-
Sum5 -voltage

-Umax

-

+
Sum4

voltage

Umax 1

out_u
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B_mag_r
-K-

voltage u

-K-

l_mag_r

f(u)

H_r=H_r(B)

-K-

l_mag_s

f(u)

H_s=H_s(B)

*

H*s

+

+

+

Sum1

+
-

Sum

-K-
R_Ohm

-K-

H = B*2/mu_0

2

current 
i

-K-

1
--

n_mag -K-

1/A_mag_r

1/A_mag_l

+

+
Sum6

1

ds

l0

nominal
gap

1/n_mag
s

1

Integ Phip

Phi
f(u)

Ph^2

-K-

cos(alpha/2)
-----------
mu0*A_mag_l

1

magnetic
force

1/A_mag_s

-K-

B_mag_s

B_luft

2

-K-
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1/z1

x_analog

1

x_digitalQuantizerSaturationADC
Delay
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1

rotor positions
at station A

3

rotor positions
at station B

2

measured 
vector

Step Fcn1

2

bering forces 
F_B

1

bearing forces 

Sum1/1

F_A

K

ones(4,1)

*

Product1/1

Mux

Mux1

N

non-konservative
stiffness matrix

K

xyxy->sensor
coordinates

Demux

D

1/s

Integ xp

omega

Constant

K

ones(4,1) 

*

Product1/0

s

1

Integ zpp

G

gyroskopic
matrix

F_stat

weight of
rotor

inv(M)

inverse
mass matrix

+
-
-
+
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