Viscous Damping (Sec. 1.4)
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Viscous Damping (cont.)

| \oade & N auain of wishoy =+ k=0 e Ainde entt aahon oy

ST Ee

Lok fj T S
ZE &M@'mﬂ @hno

5+ Rt ooy =0

MCM) e salghon dt”\D@t\ﬁS on g‘

15 o0 waoﬁé 10 %<1 - ume@m«ga&
~no oscdlclion - osc\odey
- «\@3&%\& (@;n\ Q‘UJASS - Comg\ox ComSvfp\ﬂ COBXVS
I>\|);1 = _Zu[\ 204 ia‘l >\\,

3= T Eup V- T et ()
-

C%N\\BOB (\QXJ(‘G\ Jv;@q - YT WY, \-(2

Controls Preview/Review

Plotting the system poles on the real/imaginary axis gives us
information about the system.
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Overdamped Example Response
Guen x(0)=1 ad x(0):0
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Q: When might an overdamped response be desirable? Not desirable?

Desirable for no vibration or overshoot is desired
* automatic doors
* chemical processes

Undesirable:
* Car suspensions (uncomfortable)
* Controlled mechanical systems (too slow)



Underdamped Example Response
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Energy

Kinetic Energy - energy of motion

Potential Energy - stored energy

Linear Kinetic
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Q: What about the spring potential?

Spring Potential
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Lagrange's Equations/Method (Sec. 1.5)
* Energy-based method

* Allows us to ignore internal/interaction forces (if we want to)
* Usually based around:

- generalized coordinates «—
- virtual displacements ¢«
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Generalized Coordinates
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Lagrange's Equation (with no external forces or damping)
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Simple Linear Example of Lagrange's Method
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Simple Rotational Example of Lagrange's Method
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