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& Frequency-Response Analysis Review
 Definition of System Frequency-Response
 Bode Diagrams

Control Systems Design by Frequency Response
 Lead Compensators

« Lag Compensators
« Lead-Lag Compensators




[(SE[EETEE] A ELECTROSTATIC

0000
0DODO0DG00B008900 (o0
00000000000000000 |20




Lab Kit Block Diagram Overview
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How to Draw the Bode Diagram
for a Relatively Complex System
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BN v F LAY Bode Diagram Features

Relationship between system type and log-
magnitude curve

 Type O, Type 1, Type 2
* Kp, Kv, Ka

Experimental Determination of Transfer Function
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Control Systems Design

N TEDL
SEALAG by Frequency Response
Basic characteristics of different compensation
« Lead compensation (b)
« Lag compensation (c)
» Lag-lead compensation (d)
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Unit-Step Responses of Compensated and Uncompensated Systems
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Lag Compensation
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haracteristics of lag compensators
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Lead-Lag Compensation

Characteristics of lead-lag compensators
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CB5 (SW5):
Compensation Network

Key Points

Transfer function
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W WaveForms (new workspace)
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Matlab Sample Codes: ACLab3.m

Circuit Blocks Models and Plots

1 % ACLab#3 for the Principles of Automatic Control
2 % Assignment #1: bode plots for the lead compensatc
3 % Assignment #2: step response of the un-compensa
- % Assignment #3: step response of the compensated
5
6 — Krpi1=10; %% change value as required
7— Krp2 =2; %% change value as required
8 — Krp3 =10; %% change value as required
9 — Krpg4=8; %% change value as required

10

10— s=tf('s");

12 Gcb1 = -1;

13— Gcbz = -0a*Krpy;

14 — Gcb3 = -(1+10*Krp2)/49.9/(1+(0.001+0.01*Krp2)*s);

15 — Gcbg = -1/(0.2*s+1);

16 — Gcebs = -((102+10*Krp3)/200)*(((1.7214+5.814*Krp3) ...

17 *s/(101+10*Krp3)+1)/(0.0114*s+1));

18 — Gcb6 = -Krp4;

19 — Gcby =1; %% not installed on device

20 — Gcb8 = -5/s;

200 Gcbg = -1;
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sys1 = Gebs * Gebo; ?
sys2 = feedback(Gcb2*Gebg*Geb6*Geb8, 1);
sys2_OL = Geb2*Gebg*Geb6*Geb8;

sys3 = feedback(Gcb4*Geb5*Geb6%GebS, 1);
sys3_OL = Gcb4*Gebs*Geb6*Geb8;

%bode(sys1)

%bode(sysz)

%bode(sys2_OL)

Yostep(sys2)

Y%step(sys3)

%step(sys3_OL) v
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Refer to the circuit schematics and transfer functions for each CB



ST IENT NOTE: the gain at high frequency!
'

Bode Diagram
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Make sure to record correct result!
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XFEXALY DON’T run into saturation!
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T TENT Un-compensated Dynamic Response
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Open-Loop Bode plots by Matlab
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YELALE Compensated Response by Matlab
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o Open-Loop Bode plots by Matlab
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YELALE Alternative Krp3 Values
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Bode Diagram
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Compensated Response by Matlab

with Krp3=2
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AN Y FLAAY Compensated Response with Krp3=2
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