
Vibrazioni torsionali (avviamento di un carico azionato da motore DC)
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Matrice modale normalizzata (l'ultima riga contiene elementi unitari)
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Curve caratteristiche (motore e utilizzatore)
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Metodo di integrazione numerica delle equazioni differenziali di moto

I identity 3( )

1

0

0

0

1

0

0

0

1











=:= O 0 I⋅

0

0

0

0

0

0

0

0

0











=:=

Asup augment O I, ( )
0

0

0

0

0

0

0

0

0

1

0

0

0

1

0

0

0

1











=:=

Ainf augment J
1−

− K⋅ J
1−

− C⋅, 






9940.196−

22089.323

0

9940.196

23616.137−

137.413

0

6107.256

549.653−

4−

8.889

0

4

10.278−

0.125

0

5.556

0.5−











=:=

O

0

0

0

0

0

0

0

0

0











=

A stack Asup Ainf, 





0

0

0

9940.196−

22089.323

0

0

0

0

9940.196

23616.137−

137.413

0

0

0

0

6107.256

549.653−

1

0

0

4−

8.889

0

0

1

0

4

10.278−

0.125

0

0

1

0

5.556

0.5−



















=:=

o

0

0

0











:=

Q θ'1 θ'4, ( )

Mm θ'1( )

0

Mr θ'4( )−













:=

o

0

0

0











=

b θ'1 θ'4, ( ) stack o J
1−

Q θ'1 θ'4, ( )⋅, 




:=

b θ'1 θ'4, ( )

0

0

0

1.63333333333333358− θ'1⋅ 560.00000000000008+

0

0.15− θ'4⋅ 10−





















→

λ eigenvals A( )

6.947− 181.845i+

6.947− 181.845i−

0.442− 31.46i+

0.442− 31.46i−

0

0



















=:= omega

181.978

31.463

0











=

8− 6− 4− 2− 0

200−

100−

100

200

Im λ( )

Re λ( )



y

0

0

0

0

0

0



















:= Condizioni iniziali

eigenvecs A( )

1 2 3 4 5 6

1

2

3

4

5

6

7

8

9

-5 -39.233·10 +2.164i·10 -5 -39.233·10 -2.164i·10 -4-3.245·10 -0.023i -4-3.245·10 +0.023i -0.696 -0.696

-4 -3-1.928·10 -5.047i·10 -4 -3-1.928·10 +5.047i·10 -4-3.276·10 -0.021i -4-3.276·10 +0.021i -0.696 -0.696

-6 -5-1.114·10 +2.144i·10 -6 -5-1.114·10 -2.144i·10 -5 -39.438·10 +6.494i·10 -5 -39.438·10 -6.494i·10 -0.174 -0.174

-3-0.394+1.757i·10 -3-0.394-1.757i·10 0.727 0.727 -76.305·10 -7-6.305·10
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TAB rkfixed y 0, Tmax, N, EQMOTO, ( ):= Soluzione per via numerica (Runge-Kutta)
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0 0 0 0 0 0 0

-31·10 -42.792·10 -61.33·10 -6-4.999·10 0.558 -34.484·10 -3-9.996·10

-32·10 -31.112·10 -51.46·10 -5-1.999·10 1.106 0.026 -0.02

-33·10 -32.488·10 -56.233·10 -5-4.494·10 1.642 0.075 -0.03

-34·10 -34.39·10 -41.777·10 -5-7.984·10 2.159 0.163 -0.04

-35·10 -36.798·10 -44.033·10 -4-1.246·10 2.654 0.297 -0.05

-36·10 -39.689·10 -47.896·10 -4-1.792·10 3.123 0.485 -0.059

-37·10 0.013 -31.393·10 -4-2.435·10 3.565 0.732 -0.069

-38·10 0.017 -32.274·10 -4-3.173·10 3.977 1.04 -0.079

-39·10 0.021 -33.494·10 -4-4.004·10 4.359 1.411 -0.088

0.01 0.026 -35.117·10 -4-4.926·10 4.712 1.844 -0.097

0.011 0.03 -37.202·10 -4-5.935·10 5.036 2.334 -0.105

0.012 0.036 -39.804·10 -4-7.028·10 5.334 2.878 -0.113

0.013 0.041 0.013 -4-8.198·10 5.608 3.467 -0.121

0.014 0.047 0.017 -4-9.441·10 5.861 4.093 ...

=
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