Controladores Lead/Lag

Técnicas de Resposta em Frequéncia
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Controlador Lead (Avanco de Fase)

* Fatos:
Derivativo Puro: C(S) =K-s

x(t) = sin(w 1) y(t) =
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ox) = sin(w 1)
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figure; ezplot('sin(2xpixt)', [0 2]) “Soma fase”

hold on; ezplot('cos(2xpixt)', [0 2])
title('Lead"')

legend('sin(2 \pi t)','cos(2 \pi t)"')
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Controlador Lead (Avanco de Fase)
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e Base teorica: —_—
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Controlador: C(S) — _P ( Z)

w, (s + w,)

Zero = proximo da origem (do plano-s) \»
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P c >> G_lead=tf(100%[1 1], [1 100]);
>> zpk(G_lead) -2 0 2 4%
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ans = o* 0 0 Frequency (rad/s) 0 )
100 (s+1)
T Vantagens: - aumenta margem de fase, ®,, = « % 0S,{ | ;
Continuous—-time zero/pole/gain model. - l tr ’ l ts

>> figure; bode(G_lead) - Faixa alta de frequéncias...



Controlador Lag (Atraso de Fase)

e Fatos:

Integrador Puro: C(S) =K -—
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x(t) = sin(w t)
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>> figure; ezplot('sin(2xpixt)', [0 2])
>> hold on; ezplot('—cos(2xpixt)', [0 2])
>> title('Integracdo Pura');

>> legend('sin(2 \pi t)','-cos(2 \pi t)"')

y(t) = ro sin wt = — cos(w 1)

S 0
Integracdo Pura:- Atraso de 90

“Atrasa fase”

Bode Diagram
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Controlador Lag (Atraso de Fase)

K Bode Diagram

e Base teorica: — ,

w S+ w
Controlador: C’( S) — _P ( Z)
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EJ X >0 >> G_lag=tf((1/100)x[1 100],[1 1]);
c Pe >> zpk(G_lag)
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ans = 0 0 Frequency (rad/s) 0 0
S ALY Vantagens: - Melhora resposta do Lead: ¢() | ;
(s+1) - Mas diminui margem de fase, ©,, | ;
| | | _zero
Continuous-time zero/pole/gain model. I re|agao: X Kp ] Kv ] Ka ;

polo

>> figure; bode(G_lag) _ _ .
- Faixa baixa de frequeéencias...



>> G_lag=tf((0.1/10)*[1 10]1,[1 0.1]);

e Efeito
>> zpk(G_lag)
0.01 (s+10)

>> G_lead=tf((10000/100)*[1 100], [1 10000])

>>

>>
>>
>>
>>

zpk (G_lead)

100 (s+100)

(s+1e04)

Controlador Lead-Lag

C=G_lag*xG_lead;
figure; bode(G_lag, G_lead, C)

legend('Lag’,
grid

'Lead’,

'Lead-Lag')
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Controlador Lag (Atraso de Fase)

Efeito:

Objetivos:
1. Reduzir e(0) |
2. Aumentar ®,, T = adequar % OS , ¢, ,(

Passos:
1) Aumentar K;

2) Encontrar ©;, (ou P;,)

3) Ajustar p- e 7. para alcancar @, desejado
4) Voltar a ajustar K para compensar alguma queda
(variacao) trazida pelo compensador.

>> G=tf(10,poly([-1 -100]));

>> G_lag=tf((0.1/10)x[1 101, [1 0.1]);
>> ftma=G_lag*G;

>> figure; bode(G, G_lag, ftma)

>> zpk(G)

(s+100) (s+1)
>> zpk(G_lag)
0.01 (s+10)

>>

Magnitude (dB)

Phase (deg)

Bode Diagram

-50 -

-100

= =G(s)
450 [ G_Lag(s)
—FTMA(s)

-200

-45

-90

-135
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Regiao de interesse:
Reduz fase da planta, aumentando margem de fase, ©,,



