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Fig.1 The system structure
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¥ Matlab % 4 AL R 54
Gl =tf([ 0.0356],[1,0.667]);
G2 =tf([1],[1.0.667]);
G12 =Gl % G2;K,, = 0.4:0.2:1.2;
For i =1: length(K,, ) ;
Gc =feedback (K, (i) * G12,9) ;
Step( Ge) , hold on'*
End
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Fig.2 The step response diagram to different K;,s of front part
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For i =1: length(K,, ) ;

Ge =feedback (K, (i) * G12,9) ;

bode ( Ge) ,hold on
End
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HpmaEmE 3 s (EH A iE{E, ¢ A AH Gee = feedback (K, (i) * Ge * G34,1) ;
£ N o bode ( Gee) , hold on
1 End
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1E Matlab % % A LU F A4

Gl =tf([0.0356],[1,0.667]);
G2=tf([1],[1,0.667]);G12 =Gl = G2;
Ky =1;
Ge =feedback (K, * G12,9) ;
G3=tf([1],[1,0.04]);
G4 =tf([0.001],[1,0.04]);
G34=G3 %« G3 %« G4;K, =1:1:5;
For i =1: length(K,) ;

Gee =feedback (K, (7) * Ge # G34,1)

Step( Gee) ,hold on
End
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Fig.4 The step response diagram to
different K,s of inert part
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For i =1: length(K,) ;

Fig.5 The bode diagrams for different K, s of inert part
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Tab.1 The values of G, ,P,,0,,,,, to different K,s

Ky G,/dB P./(°) w,/(rad-s™") @,/ (rad+s™")
1 11.702 0 Inf 0.063 7 Nan

2 5.360 2 Inf 0.063 7 Nan

3 3.2409 Inf 0.063 7 Nan

4 2.183 4 49.562 7 0.063 7 0.047 9

5 1.5440 212154 0.063 7 0.056 3
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WEMX Ky=1, 15X K=1.1,7,=28 ~36,
p =05

TF Matlab % 5 A LLF fir 4

Gl =tf([0.0356] ,[1,0.667]);
G2=t1f([1],[1,0.667]);K, =1;
G12 =GI1 * G2 ;Ge =feedback (K, * G12,9)
G3=tf([1],[1,0.04]);
G4 =tf([0.001],[1,0.04]);
G34 =G3 * G3 = G4;
K, =1.1;7,=28:2:36;
For i =1: length(z,)
Gel =tf(K; = [Tl(i) 1],[‘1'1(0 0])
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Gece =feedback (Gel * Ge * G34,1) ;
step( Gee) ,hold on
End
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Tab.2 The parameter values for different 1;s

Ty IEON[] IR/ % i 37 5[] / s
28 1.53 53.1 124
30 1.48 48.1 124
32 1.44 43.6 131
34 1.40 39.6 132
36 1.36 36.0 131
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For i =1: length( ;)
Gel =tf(Ky = [7,(i) 1],[7,(i) 0]);
Gee =feedback (Gel * Ge + G34,1)
Bode( Gee) ,hold on

End
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Fig.7 The bode diagrams for different 7;s
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Tab.3 The values of G, ,P, ,0,, o, to different 75

m> % m>

T G,/ dB P./(°) w,/ (rads™") w,/ (rad-s™")
28 1.5887 19.739 5 0.0421 0.036 2
30 09178  -2.7930 0.037 8 0.038 6
32 1.0963 3.2353 0.0390 0.0380
34 1.2695 8.9714 0.040 1 0.037 4
36 1.4339 14.458 7 0.0411 0.036 8
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wiEHX r, =1.2,K, =1.1,¢, =10 ~90,

Gl =tf([0.0356],[1,0.667]);

G2=tf([1],[1,0.667]);G12=G1 % G2;

K, =1;Gc =feedback(K,, = G12,9);

G3=tf([1],[1,0.04]);

G4 =tf([0.001],[1,0.04]);

G34=G3 % G3 % G4;K, = 1.1,

1, =30;7,=10:20:90;

For i =1: length(r,))

Gel =t (K, * [1; %7, (2) 7, 1],[7, 0]);
Gee =feedback ( Gel * Ge * G34,1) ;
step( Gee) ,hold on
End
BB R 137 i 5] 8 Iz o
I

a
iz =

T A0 dewy 500 rawg

T

Bl 8 1, I 4K A R G B BR i iz ]
Fig.8 The step response diagram to different 1, s
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For i =1: length(r,))
Gel :tf(KP * [TI *Tb(i) T1 11 ’I:TI OJ );
Gcee =feedback ( Gel * Ge * G34,1) ;
bode ( Gee) , hold on
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Fig.9 The bode diagrams for different 7,5
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Tab.4 The values of G, P, w,,, o, to different 7,5

m

™ G/dB  P/(°) w,/(rads™") 0,/ (rad-s™")
10 7.0646  42.1690 0.069 6 0.033 4
30 16.6283  98.369 5 0.168 7 0.0237
50  11.3348 121.4900 0.1828 0.018 1
70 8.3340 132.5922 0.188 5 0.0150
90 6.4831 139.1907 0.1915 0.013 1
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Fig.10 Comparison of system step responses
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