- —> mx + cx + R =

100F system —> 2" ordar Q0E — Need 2 wilind condibivns to solue
x(0)= x, ilinl doplacement /
x(0)=x, =V, meLudoaJ'D

S\(,sl:em : ( )

mx + Rx = O
Aesumung system vibrades Mmtomaxllj , x= f(snot (’))
> 2 -w?Asa (bt )
Substw wko ODE :
(-0?m+ k) Asin (wt+@) -
\> S # 0 for ol Gime
R

"(.Olm+K: 0 — (’)ozer\

il
Corvsuckau'nﬂ jwml ol condibvons
x(0)= x, = Asi (0. (0)+ @) = Asin (@)
x():=v, = woAcOs(m(O)+4))= oA ces (0)

e R 0 e )
a = Asn(w.t+0)

ﬁi: o}mtwatoﬁtandwdjom we (an dunde by
(oej—fwt



mx + Poc = 0O

= by 2™ orker Cogpfutnint : 2+ Ro 20
Substuke w, G+ k=0
Damged  \ibrafuon :

EOF fo danged syptem tichudoo damging term

mx + CL + Rx = 0

A sﬂe‘ft
€ = 5%pAe

Substik»lll\ﬁ selubion, ko 00E :  (ms*+ co4 R) A - 0

(m67’+C6+K)=O /

SIQ_ = —Ci Cl—qu

2m
U} we howe 2 dotuict ot (597 52):

OC(t) _ P\1 eS1t+ Ay_€31t

Rearmnguig Sy, inko more Cominiznt form

’ Ya
6 = - £- i'J_E —C_ - 1
ha 2m ~Im {(UmR

Sug'n %gf é—xpr@ﬁblb(\ﬂdﬁwmeb

Hl4mk > 1 > boo dotuk real o —>  over- damped sysem
c?lymR <« 1 —  two con\fbx cwyuﬁate oots — umizf—dpmf;ed Sv&twl



CPlumR = 0 —> | one doble real root (54=5,D = civhially damped
L Cor = 2Imk = dopno boundary bebaan. O5ullibory - and
d%}/wa- oscllolory  behauiour . K

st/ ARR AN e
Ce

Can wewrke solbon to 9, = -5, £ (§2._1)'/1

For mwui mefon , 03 <1 5 8 ,:= -FBw.t Lwed -3

0WQJW /l‘% , Wy = (’*)0 1- ‘gi

-3Wo 4 Ly )L ;
axlt) - A * Ae

loc(t)= o 30t (A, e 1, p, T IE) | 5 ArERIODIC

k) etpor\ez\h)aﬂ:) dﬂﬁl\«)

N5an0L | (v S oL



Substilubiig new relalwnshps for o & F wke standad EoM -

= c T :
oc+—m/x +—{'%O(,=O — O(,+25(.o°9t,+woloc=0
x10° . . . ‘ ‘
.5 - | m=8 ke, k=4000 kg5 | |
e /—gw ﬂ /\/A 8.4% % § obidl dumping
I'ﬂ'ltl 0' I .E. giE (\ ) oo/
ondibion> ] A
E o
2 Seme XL, :—:i V
(dopacoment = 1) = %
At
- same V,
Same infdl A5 Y 112.0% | ©,=22.36 rad/s, £,=3.56 Hz, ¢, =358 kg.s"! f
slepe ) B I B e P

time [s]

Exparunental Tdonkdhicalion o Oamping -

N T ek
%teofdecay.-damping? / € “”MUQ P tesporne
— &zdamping?
x(t,+7T,)
Is] L‘? Pwk ‘t‘o /eak
) . Xy (agbeg) o7

FCOANNE 2 P CRAN)

o (t) ) _ _ 2% 9t
- “(m LAt [I-5* 5

N
Sey = oyt




We can doo convider two dioplacements  Seperaled by N pendds T
>  could be smolk  difference bebwaon adiacenl peaks , & ners
Wa,ot a,cc;% Usin\,g‘}mom peruodo ;AOM \greﬁkcr dxjfﬁr&n\?;e "
ATy o (t)
_501) ~ 29N “ x (+NTo)




