Sistema con tre masse e quattro molle

2 2 2 2 . .
|:k1x1 + k2(X2 - xl) + k3()€3 —x2) + k4X3 :| Enel'gla pOtenZIa|e

N | =

V(XI,XZ,)C3) =

Derivate dell'energia potenziale

ZTJV(XI,Xz,Xj)) collect,xl,xz,x3 - (k] + k2))€] + (—kz)XZ

Z’TZV(X],Xz,Xj)) collect,xl,xz,x3 d (—kz)xl + (k2 + k3)x2 + (—k3))€3

d—V(xl,xZ,x3) collect,xl,xz,x3 —> (_k3)x2 + (k3 + k4)X3

de
M = diag| | m M| 0 m 0
(kp+ k) ks 0 ky+ky —k 0
K= -k (katk3) K| -k ky+kz -k
0 k3 (k3 + ky) 0 k3 k3 +ky

A(w) =K- wZ-M

2
k] —ml-w + k2 —k2 0
2
A(W) - —k2 k2—m2w +k3 —k3
0 kg ky - myw’ + kg

kpkyks + kpkyky + kpkghy + kykyky
0
—kpkymg —kpkgmy —kykygmy —kpkzymy—kpkypmy—kykygmy—kykygmy—kykzmg—kykymy—kzkym
|A(w)| coeffs ,w — 0
kpmyms + kymypmg + kgmypmy+ kymymg+ kgmpmg+ kympmy
0




6 4 2

Esempio numerico

mjy =3 my =5 ms = 10
k= 1500 k5 = 2000 ks = 800 ky = 1200

" 300
M = diag| | my ||=]0 5 0

m; 00 10

(kp + k) 0 3500 2000 0
K=| -k (ky+k3) k3 |=]|-2000 2800 -800
0 ks (k3 + ky) 0  —800 2000
A(w) =K- w2~M
2
3500 — 3-w ~2000 0
Aw—| 2000 280050’ -800
0 800 2000 — 10-w”
Equazione caratteristica e suoi coefficienti
9360000000 9360000000
0 0
~107880000 ~107880000
COEFF = | Aw)| coeffs,w — 0 COEFF = 0
289000 289000
0 0
~150 ~150

|A(w)| collect,w — 289000-w4 - 150~w6 - 107880000~w2 + 9360000000

Pulsazioni proprie




—-38.272

-18.292
—11.284 . . _— ...
w := polyroots (COEFF) = Bisogna considerare solo le soluzioni positive
11.284
18.292
38.272
w:=0,0.1..40
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