QRIGIN =1

my = 5
myp = 12
ky == 10000
k; == 70000
C = 20
Cy = 40
3 7T'd2 4
d:=30-10 Agp, = - 7.069% 10
po = 100000

FO = poA =70.686

sezg

2.7 1
£2:= 30 T:=— =0.209 —=4.775
e 02 T
Condizioni iniziali
x]_ini = 002 xZ_ini = 003 V]_ini = 03 VZ_ini = 02

Durata simulazione e intervallo di campionamento

T =95 At = 0.001
(D) = Fysin($2-1) Nper =2
t:=0,0.001.. N7
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10

- 10

M| 0 M—(S oj
Lo om o 12

9 -] 20 20
C:-= C-=
—C; (g + (&) —20 60
ky =k 70000 —70000
K = K =
—k; k;+ ks —=70000 80000
-1 141.724
omega ;= \/ eigenvals(M K) =
24.101

Moto a regime con forzante sinusoidale

65500 + 600i ~70000 — 600i
Z-(K-2M):i0C Z-
70000 — 600i 69200 + 1800i
1(F 0.013 - 2.944i x 10 °
- 0 —VU. — 4.
Xreg::Z (OJ: -3
0.013 - 2.753i x 10
X; = ‘Xregl =0.01302 o) = arg(Xregl) = ~166.932-deg
X, = ‘Xregz‘ =0.01317 0y = arg(Xregz) = ~167.93-deg
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Diagrammi di risposta in frequenza

2= 0,0.1..200

Z(2) = (K-2°M)+ig,.C

Xregl) = Z(2) 1_(1;0}

max(omega)-1.2 = 170.069

0.0

0.0

0.06

0.06

= ‘Xreg(ﬁf) 1‘ 0.0

= ‘Xreg(ﬁf) 2‘ 0.0

0.0 -/ 0.0
0 50 100 150 200 0 50 100 150 200
% %
rad/s rad/s
21 3.665 21 3.665
18 20 932 18 \ -2.932
15 15 \
12 =2.199 12 \ =2.199
9 =1.466 9 \ —1.466
6 6
@) ; =0.733 @) ; —0.733
7-5 arg(Xre 2 ) —a arg(Xre 2 ) ¥
& gy + arg(Xreg(_Qf) 1) E & gy, + arg(Xreg
8 T ar . 0 50 AT 150 200 8 T ar . h 50 100 150 200
S / \ - 0733 S - 0733
-6 -6
_9 II \\ —— 1.466 _g —— 1.466
- 12 / \ —-2.199 - 12 —-2.199
- 15 \ - 15
s — N— --2932 s --2932
-21 —3.665 -21 - 3.665
2 2
rad/s rad/s
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01

O:=I-O=(0 Oj
00

Al = augment(O,I) =

10
I-= identity(2)=( j

A2 = augment[—(M_ :

Matrice di stato

A= stack(Al,Az) =

A= eigenvals(A)

ooot)
-K),—(M_ I-CH =( ~14000

0 0 1 0
0 0 0 1
—-14000 14000 -4 4

5833.333 -6666.667 1.667 -5

-3.3522 + 141.6773i
—3.3522 — 141.6773i
—1.1478 + 24.07461
—1.1478 — 24.07461

14000
5833.333 —6666.667 1.667

)

omega = w’genvals(K,Mi = (

141.7245
24.1006

2001
o
1001
o
Im(\) | : :
o0 ¢ 43 -2 e 1!
— 1001
o
—200-
Re())
1 2 3 4
1 -0.0002-0.0065i| -0.0002+0.0065i -0.0014-0.0299i | -0.0014+0.0299i
Y= eigenvecs(A) Y- 2 0+0.0028i 0-0.0028i -0.0015-0.0286i | -0.0015+0.0286i
3 0.917 0.917 0.7212 0.7212
4 -0.3986-0.009i -0.3986+0.009i 0.6914-0.0026i 0.6914+0.0026i
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X; =0.013022 ©; =—166.932-deg

X, =0.013168 ©y = —167.93-deg

X; -sin(!)-t + (,0]) X1 _ini = Xl-sin(go]) 0.023

Xy sin($2.1 + ) g | e X5-sin(¢p,) 0.033
1) = = =
Ypart( ) Q-XI-COS(.Q-t + ()0]) Vi i~ .Q-X]-cos((p]) 0.681

Q~X2'cos(ﬂ~t + (pz) V2 i — Q'XZ'COS(SOZ) 0.586

0.023 — 0.602i
-1 0.023 + 0.602i
7| 0.443 + 0.535i
0.443 — 0.535i

4 & A
y([) = Z (Ck -e k t) + ypart([)

Soluzione mediante integrazione numerica

M _ini 0.02
X2_ini 0.03
u = u=
V]_im' 03
V2_ini 0.2
—1|( Fysin(£2-1) Vi Xy
ACC(X],Xz,VI,Vz,l) I=M . —C' —K'
0 V2 X2
"3
Uy

EQMOTO(t,u) =
ACC(ul,uz,u3,u4,t)1

ACC(ul,uz,u3,u4,t)2

N,; = ceil 2 | = 5000
;= cel
pr At

TAB = rkfixed(u,0, T4, N,y EOMOTO)

tempo = TABY spo1 = TAB? P02 = TARY

t=0,Ar.T,,
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Y
o N/\ | W/\/\/\f\/\ ANAAAAAANAANNAD
_W\/U ffffffffff ARAAAARAARRA AT

mpo,
tempo [s]

A
s \/\ i /\/\/\f\/\/\ ANAAANANAANANT
—\j\/ ffffffffff EATATAAARATAARATRTRTATATATATA

/|

0 otherwise
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F(1) 4

-02 -01 0 0.1 0.2 0.3 0.4

_3
[Alj K 1‘(F0J _[ 807810
A2 0 7.069% 107 °

Aj
Ypart() =
0
0.031 — 0.64i
-1 0.031 + 0.64i
c=Y d-=
0.169 + 0.346i
0.169 — 0.346i1

4
& A
Yo = Z (Ck' o t) + ¥part(D
k=1

Soluzione mediante integrazione numerica

X1 _ini 0.02
‘ X2_ini 0.03
DA | 03
V2_ini 02

st (1) e[ (7]
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0.5

d-=

0.6

X1 ini —Ap
X2 ini — Az
VI_ini

V2_ini

0.7

0.8

0.012
0.023
0.3
0.2

0.9




EOMOTO(1,u) =

ACC(ul,uz,u3,u4,t)1

ACC(ul,uz,u3,u4,t)2

Tmax
Nm- = ceil = 5000
( At

TAB = rkfixed(u,0,T,,4,. N, EOMOTO)

1 2 4 5
1 0 0.02 0.03 0.3 0.2
2 1-10°3 0.02 0.03 0.452 0.117
| 3 2103 0.021 0.03 0.598 0.036
4 3103 0.022 0.03 0.736 -0.04
5 4103 0.022 0.03 0.862 0.112
6 5103 0.023 0.03 0.974 -0.177
7 6103 0.024 0.03 1.069
tempo = TAB"" spo1 = 148" sp02:= TAB"
t=0,Ar.T,,
E
S
=
%]
=
3
|72}
=
[="
9]

-0.02~
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0.041

g
=]
~—
=
%]
=
]
~—
7]
=
=7
95]

-0.017

-0.02"
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