Linear Damping (Sec 4.10)
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State-Space Form
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To solve the eigenvalue/eigenvector problem, we ignore any inputs (just
like we did when solving for natural frequency for a 1 DoF system). So,

we will solve:
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Symmetric Formulation
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A few points about State-Space or Symmetric Form Solutions

* The eigenvalues returned are v, , not uﬁ-
- Have to pick the right elements of the resulting eigenvectors
(They now include velocity terms)
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Comparison of Damped Eigensolutions (Sec 4.11)

Q: Do you expect damped eigenvalues and eigenvectors to match undamped?
Only in some special cases.

Proportional Damping

C: dm* QK J m\f\ere X Gy ﬁorﬁ a’eo\ ) SCG\G( meﬁ\of\jﬁ

To orbisend, 1S Lk g W g fn o MO =0
U X=UH ond ore-mdigy oy U [ o e 0 o A vt o9
o . . )
AR b Jn- o
L ? °
SNy &o(N\*‘ (}\CXU\'4 P SUR=0 e e, aitdake UM 63 U
i ¥ i + |’ . D_ -
e Loy (58/5@\1451\\ 0
T 2 e Thoy g are 6\93@*0\, <o 3\13%\ S ochll dQ(mp\cr\

Q: Do you expect to (always) see proportional damping in the "real" world?

No. So, what happens then?

We don't get eigenvectors that can decouple the system.
(Ex 4.15 in the book)

"Forced" Decoupling
Just ignore the off-diagonal terms. (Ex 4.16 in the book)

In general, we can do this when the off diagonal terms are small
compared to those on the diagonal.

What is small?... it depends on the precision you need.



Forced Response of Damped System (Sec 4.12)
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Example 4.18
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