LGR p/ K<0: LGR"

KG(s)|=1
1+ KG(s)=0ou1+ K23 —0 =GR KG(s)
a(s) ZKG(s) =180 +360°]

Se K<0 |K|£180° = Condicao de Fase( |K|4£G(s)=0° + 360°/
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| LG R p/ K<O: LG R- Condicao de Fas |K|LG(S)=$+ 360°/

Root Locus
5 T T

LGR*

-10

Imaginary Axis (seconds'1 )

LGR"

Real Axis (seconds™)

5 1 i 1 1 Sentido da seta: K crescente, de -co a + o
-4 2 0 2 4 6
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LGR p/ K<O: LGR- Condicio de Fas |K|LG(S)=O°@

Root Locus

nds’

Imaginary Axis (seco

Real Axis (seconds’1)



Imaginary Axis (seconds‘1 )
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LGR p/ K<O: LGR- Condicio de Fasé |K|2G(s)=0° + 360°]

Root Locus

Root Locus
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Imaginary Axis (seconds™)
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LGR p/ ganho negativo

>>g=zpk([11],[-1-1-2-5],1);
>> rlocus(-g)

2.5

0.5
L2
2
> 0
©
£

-0.5

Root Locus Editor for Open Loop 1 (OL1)

L L L L L L
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[
'
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Real Axis
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LGR p/ Sistemas de Fase ndo-minima

. [Pc')lo Ou zero no SPD]

K(A-Ts)

B GO ==

<G(S)= - KT s-1) _ K(T,ss—-1) L 180°
s(Ts+1) s(Ts+1)

Condicdo LGR Fase{{G(s)=0°+360°/
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Ampliituae

1.4,

1.2

0.8 L.

-0.2 |

-04t
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Ex. Sistema de Fase nao-minima x Fase minima

G(s)=

l—s

s+ s5+1

Step Response

F(s)=

s+1
sP+s+1

Bode Diagram
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- 360
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r r r r r r y -90 k. r r r rrrrrf r r rrrkr\\r
2 4 6 8 10 12 14 10° 10" 10° 10' 10°
Time (sec) Frequency (rad/sec)

g=tf([-1 1],[1 1 1]);f=tf([21 1],[1 1 1]);step(g,f)
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Condicoes de Fase: 180° x 0°

o
o

Imaginary Axis (seconds™)
S
[$a]

-1

o
o

1 1 1 1 1
-3 -2.5 -2 -1.5 -1 0.5 0

K(s+1)(s—1)

G1(s) =

s(s+2)(s+3)

__ K(s+1)(1-s)

GZ(S) o s(s+2)(s+3)
__ K(1-s)(1-s)

G3(S) - s(s+2)(s+3)
G4(S) _ K(1-s)(1-5s)

s(s+2)(3-5)

Pole-Zero Map

K >0 - LGR 180°

K>0- LGRO°

K >0 - LGR 180°

K>0-LGRO°

Ponto de teste s, _

1

Real Axis (sacondsT)

1
0.5 1
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(Fase nao-minima)

(Fase ndo-minima)

(Fase nao-minima)

(Fase ndao-minima)

Root Locus

Imaginary Axis (seconds™')

LGR™ G,(s), K<O

LGR" G,(s), K>0 |

-2 0 2 4
Real Axis (seconds™
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+
LGR (K>O) R(s) _ E(s) K(1-T,s) | Cls)

K
_ s(Ts +1)
Condicao de Fase: Zero-Grau Controlador  Processo
Root Locus
2 L L
15[ i
1L i
% 0.5 | i
.\Z/ 0 — G
é ‘\ /J
> \ /
% -0.5/|. .
E
AL i
1.5 o i
-2t r r r r r r r r r r
-2 15 A -0.5 0 0.5 1 1.5 2 2.5 3

Real Axis (seconds™)
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LGR™ (K<0) R(s) _ (s

15"

0.5

Imaginary Axis

-0.5

-1.5

’ KQA-T,s) | Cs)
. s(Ts+1)
Controlador Processo
Root Locus
L L L
LGR- (K<0) LGR- (K<0) LR (£>0) |
ﬁ!’ r r [ r r r r r Fﬁ
-1.5 -1 -0.5 0 0.5 1 1.5 2 25 3
Real Axis
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Selecao do ganho a partir do LGR

Root Locus Editor for Open Loop 1 (OL1)

6 |-
¢= 0,5
S-S
4. ) 072
80-51
21,
(%)
£ 0 =
(@]
©
E
S073
21
-4
-6].
;
7 6 5 4 -3 2 1 0 1
Real Axis
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K=4.0%2.1*7.7=65
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LGR de Sistemas com Saturacao

THrnfi7

u

Foe

Step Gain  Saturation

+a/-a

S+1

&

y

Transfer Fcn

» K- Ganho efetivo

A 4

Scope
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[me Kb > Ky > Mm]

Imag Axis

-0.2 L

-0.4
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-0.8 L

Root Locus Editor for Open Loop 1 (OL1)
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Real Axis
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u S+
> = ]
Step Gain  Saturation  Transfer Fen Scope
+al-a
02 |8 L L L
0.15L. i
> 041 —
0.05 | |
0 “ r r r r
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t/[seq]
015 |8 L L L
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LGR de Sistemas com Saturacao

AN
\\\\\
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L r r L
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t/[seq]
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LGR de Sistemas com Saturacao

[ |

1

Step

Slider

Gain

L

Gain

1

7+

Saturation

3+0.252+s

Transfer Fcn

Root Locus Editor for Open Loop 1 (OL1)
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Scope

150
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Imag Axis
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“Ciclo Limite”
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