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Deel1 Blok 1. Inleiding
Wo. 14-04 Blok 2. Basisprincipes modelvorming massa-veersystemen
Blok 3. De regelaar als veer-demper combinatie

Deel 2  Blok 4. Frequentie-domein beschrijving
Wo. 21-04 Blok 5. Basisconcepten in de regeltheorie

Deel 3  Blok 6. Verdere inleiding in de regeltheorie
Wo. 28-04 Blok 7. De PD regelaar als veer-demper combinatie

Deel 4  Stabiliteit van regelsystemen
Wo. 12-05

Deel5 Toepassing: PID regelaarontwerp
Wo. 19-05

Deel 6 Extraregeltechniek
Wo. 26-05

20-sim exercise
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Exercise block scheme of simple mass

Build a block scheme representation of the following model:

M =10 kg

PositionSensorl

Use ‘LinearSystem.em’ to build 1/Ms?...

Constantl LinearSystent. SignalMonitorl

Result:

» Check that Bode plots are identical!!!
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Exercise block scheme of mass-spring system

Build a block scheme representation of the following model:

R [ ]
ke . M=10kg
d =5 Ns/m
PositionSensorl k = 1000 N/m

Use ‘LinearSystem.em’ to build 1/(Ms?+ds+k)...

Result: 1
@ 10s%+ 55+ 1000

Constantl LinearSystert. SignalMonitorl

* Check that time responses are identical!!!
* And Bode plots?

Philips Centre for Technical Training (CTT) / Philips Centre for Industrial Technology (CFT) / HvU PTGroep — Gert van Schothorst 4




Exercise parallel connection of systems

Build the following block scheme:

1 + .
Spl|tterl 0%+ 55+ 100 Phsfinusl . )
Constantl LinearSystemt SignalMonitorl

1

10s%+ 5s + 400
LinearSysten?2

* Check the time responses of the individual system outputs
» Check the time response of the SignalMonitor
» Check the Bode plots as well
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Exercise parallel connection of systems
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Simulation finished after S17 steps in 0.574 seconds #Z|
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Exercise parallel
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Exercise series connection of systems

Build the following block scheme:

1

1

—

Constantl

10s%+ 55 + 100

1052+ 5s + 400

>

LinearSysteml

» Check the Bode plots as well

LinearSysten?

SignalMonitorl

» Check the time response of the SignalMonitor
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* Check the time responses of the individual system outputs




Exercise series connection of systems

Results:
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Simulation finished after 361 steps in 0.253 seconds Y
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Simulation finished after 361 steps in 0.253 seconds y
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Exercise series connection of systems

Constantioutput -> LinearSystemily

(] n .
-
1052+ 5s + 100 52+ 5s + 400 ) !
Constantl LinearSystent. Linearsysterrp  SignallMonitorL

sz 20-sim Bode Plot
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P Multiplication of Bode plots...

Philips Centre for Technical Training (CTT) / Philips Centre for Industrial Technology (CFT) / HvU PTGroep — Gert van Schothorst

 =Phase (deg)

0o 01

10




Exercise PD controller

Build the following control system:

Foan: uatorl n M = 10 kg
d =5 Ns/m
seompe K =100 N/m
Phushus] N = 100 (differentiator)

Differentiate  Kv

* Check the time response of the position sensor

* Investigate the effect of varying Kp and Kv

* How does the PD-controller act?
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Exercise PD controller

Now build a block scheme representation of the system:

Open loop:

E} =[k+
-
Constantl Gain3 1

+ O— —

- 2
PlusMinus2 10 ) .
K g/\t}'t: LinearSysterm. SignalMonitorl K 5
v

Gaind Differentiatel

Closed loop:

+
- —\ +
Constant2 Gain5 1
O o — ) R I kl
PlusMnus3 10s

LinearSysten® SignalMonitor2

K, = 100
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Exercise PD controller

Constantl 3 1 ‘
o usMnuszunearlg\/Ss[em SignalMonitorl
Gain4 Differentiatel
E—o
Constant2

i T H

LinearSysten® Signal Monitor2

Gain Differentiate2

* Check the time responses of the two systems
» Check the Bode plots of the two systems

* Investigate the effect of varying Kp and Kv
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Exercise PD controller

. x
Repeat modelling the ot o Tk 0 sz
same system using linear aial KRl R B
system descriptions (block T

& Compersator (C) € Sencitvity (5)

schemes):

o T
e | R
/ © Wessursmert ) © ) {m]

Additianal Parts

E > r O E z ™ Input Disturbance [~ Outpul Disturbance [ Measurement Dist. [ Feed Forward
Constantl mm Signal Monitorl T:w'm 854100 =
ControlledLinearSysteml e )
» Check Bode plots: b | i+ o
* Loop Transfer N - L
Sensitivity o ey 5
» Compl.Sensitivity o
o _un | vt |
e Same for step responses... Mocke loaded 4
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Exercise PD controller

(6320 sim Cotroter TE|
e gt yew Joos pep
D2uEE 2R win &
o cl{r 1A Lo .y
Constant1 HI Signalivbnitorl e
ControlledLinearSysterml o
Additional assignments:

* What is the bandwidth of the system?

* Increase bandwidth by increasing the controller gain (100x)

* Check the influence on Bode plots and step responses
* Why is the system damped better?
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