








J = 3.7e-3; b = 4.6e-2; ktau = 4.33e-2;

s = tf('s')

s =
 
  s
 
Continuous-time transfer function.

G = ktau/(s*(J*s+b))

G =
 
         0.0433
  --------------------
  0.0037 s^2 + 0.046 s
 
Continuous-time transfer function.

damp(G)

                                                           
   Pole        Damping       Frequency      Time Constant  
                           (rad/seconds)      (seconds)    
                                                           
  0.00e+00    -1.00e+00       0.00e+00              Inf    
 -1.24e+01     1.00e+00       1.24e+01         8.04e-02    

figure, step(G,10)
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ts = 1

ts = 1

zeta = 0.7

zeta = 0.7000

omn = 4/(ts*zeta)

omn = 5.7143

sr = -zeta*omn + 1i*omn*sqrt(1-zeta^2)

sr = -4.0000 + 4.0808i

sigmar = real(sr)

sigmar = -4

omdr = imag(sr)

omdr = 4.0808

figure
rlocus(G/s), hold on, grid on
plot(sr,'rx')
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plot(conj(sr),'rx')

% xlim([-3 1])

phG = rad2deg(angle(evalfr(G/s,sr)))

phG = 65.3217

phi = 180-phG

phi = 114.6783

phi2 = phi/2

phi2 = 57.3392

a= omdr/tand(phi2)

a = 2.6159

T1 = 1/(a-sigmar)

T1 = 0.1512

T2 = T1

T2 = 0.1512

Gc1 = (T1*s+1)*(T2*s+1)/s % parte dinamica do compensador PID
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Gc1 =
 
  0.02285 s^2 + 0.3023 s + 1
  --------------------------
              s
 
Continuous-time transfer function.

figure
rlocus(G*Gc1), hold on, grid on
plot(sr,'rx')
plot(conj(sr),'rx')

% xlim([-3 1])

% cond modulo
K = 1/abs(evalfr(G*Gc1,sr))

K = 48.6931

GcPID = K*Gc1

GcPID =
 
  1.112 s^2 + 14.72 s + 48.69
  ---------------------------
               s
 
Continuous-time transfer function.
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Kd= GcPID.Numerator{1}(1)

Kd = 1.1125

Kp= GcPID.Numerator{1}(2)

Kp = 14.7200

Ki= GcPID.Numerator{1}(3)

Ki = 48.6931

Gmf = zpk(feedback(GcPID*G,1))

Gmf =
 
       13.019 (s+6.616)^2
  ----------------------------
  (s+17.45) (s^2 + 8s + 32.65)
 
Continuous-time zero/pole/gain model.

damp(Gmf)

                                                                       
         Pole              Damping       Frequency      Time Constant  
                                       (rad/seconds)      (seconds)    
                                                                       
 -4.00e+00 + 4.08e+00i     7.00e-01       5.71e+00         2.50e-01    
 -4.00e+00 - 4.08e+00i     7.00e-01       5.71e+00         2.50e-01    
 -1.75e+01                 1.00e+00       1.75e+01         5.73e-02    

figure, step(Gmf)
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[y,t] = step(Gmf/s,3);
figure,
plot(t,y), hold on %45 degree line
plot(t,t,'k--','LineWidth',2)
legend('projeto av','ref','location','best')
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