Summary: Vibrations - damped free response

EOM: For free response of damped system:
mx+cx+hkx=0

STANDARD FORM OF EOM: Divide EOM by “m” to get:
i+20w i+ @ix=0
where

20w, =c/m = (=c /2l = damping ratio
®, = \/m = natural frequency

SOLUTION OF EOM: For 0 <{ <1(UNDERdamped )
x(t)ze_gw”t(Ccosa)dt+SSina)dt) o0, =0, 1-¢2

HOW TO FIND THE RESPONSE COEFFICIENTS, CAND S?
Enforce the initial conditions on the solution:

x(O) =Xy = eO(CCOSO+SSinO) = (C= X,

x(O) =X, = —Ca)neo (CcosO + S sin O) o+ a)deo (—CsinO + ScosO) = S= Yo +60,%
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