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e Design of controllers for a realistic
servo system

e Fourth order servo system
- Tacho feedback
- Saturation
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Example of lectur
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Example of lecture
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Linearise in 20-sim
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In practice this option
is not always available:

Black Box modelling
or Grey Box modelling
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Example of lectur
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1 K’ a=-1.2

K, s(s+a) K'=10-1.2 =12

10

Stay away from the
resonance frequency :
(30 rad/s):

e.g. o, = 6 rad/s

Im

K,~36/12 = 3

-10 -
-15 10 5 0 5

Design goal based on mechanical limitations
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Root locus K

In a similar way

we can find

for K, = 4
K;=0.8

(w, =7 rad/s)
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Review, Realistic example (13)

Control Engineering 2004/2005 © Job van Amerongen

I w2’ [apowdx2 g4~ oyooy snjd doud zy I



Alternative design R oo

e Use state space representation and
select @, (factor 5 smaller than
resonance frequency) and desired z

p 0 1 0 1
|\ KKy, —a-KKy ) —wf -2zw,

o[ 0O 1 0 1
T\ 12k, 12-126,)7(-36 -8.4
K,=3
K, =0.6
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| A_Model_for_identification.em |
(tacho -feedback)

Due to
(disregarded)
complex poles,
tacho feedback
of no use here
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This helps !

Complex poles
now compensated
by complex zeros

On real axis
tacho feedback
does what it is
expected to do |
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A4_Model_for_(exp)_identification_motor_tacho_FB.em |
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We found before:  Because gain from
K =3 input to motor is
K: - 06 4 times higher,

or K, =06/4=0.15 (0.2)

K =4
£ =08 k=3 (4)
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Tacho feedback B e

e Tacho feedback should always be
based on the motor speed

e Tacho feedback of the load leads
in a system with resonant poles easily
to an unstable system
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C1_Prop_plus_Tacho_feedback_motor_only.em
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Responses
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(different scales)
— load angle
0.5 0.5 S mo.ror, angle 0.125°2
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Lead Network

C2_lead_network_in_FB_motor_only.em
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Further improvemens e i rwents

e Further improvements only possible
by removing the limiting factor:

- complex poles, due to limited stiffness
of axis

- a stiffer axis will move these poles to
higher frequencies and

- enable much better performance:
- change A,.. from 1.45 into 100
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plots
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Tracking device

frequencies
sea waves
0.1 Hz

0.6 rad/s
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Bandwidth too small

flexible transmission
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e A realistic system can be controlled
with the tools learned in this course

e What is left is the digital
implementation of controllers:

- Next two lectures
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