AYXKHYH:(10 povadeg):

H ewcovidopévn kataokeun (Zx. a) TPOCOUOIMVETAL LE TO 1005UVa0 cvotnua tov Zy. 3. I'a tov
TPOGSI0PIoUO TV APIOUNTIKGOV TGV TV TAPAUETP®V ¢ KAl k TOL HABNUATIKOD HLOVTEAOV TOV AVOTEP®

1008LVAUOL CLOTAUATOC, TO LITOOTHAWUA £§ oTAMIoUEVOL oKkLpodEpatog (OX) vefAnbel o katamdvnon

v v v v ) v v rad
APUOVIKOV (pOPTIOV, WG 81KOV1§8T(11 oT10 EX. Y. Otav | OLXVOTITA TOL APUOVIKOUL (POPTIOL €1val Q=10 E > N

Kataypa@ougvn kapmmbAn Suvauewg — petatormioews (OnA. o Bpoyxog voteproews) elkovidetatl oto Xy. 6.
Ao 10 avetepw Sedopéva

(1) (1 povada) Na poodiopiobel n Svokapwyia k.

(2) (3 povadeg) Ymobetovtag unyaviouo €mdovg amoofeoewg, va mpoodiopiodel o Adyog é
PAVOLEVIKNC 1€EDE0VE ATooPECTEMS KAl O AVTIOTOIXOC CUVIEAEOTIC ATTOCBE0ERC C.

(3) (1 povada) YmoBétovtag unyaviopo ‘votepetikng ammoofeoccwng (GnA. amooBéoewg aveaptntov tng
OUXVOTNTOG), va Tpoadloplobel o ouvieheoTrg amoofecewg 1.

' v v v rad v
Enavahappfavoupe to meipapa Katamovioemg Tov Zy. Y Le ouxvotnta = 20 oo K SO T@VOULE OTL T

KATaypa@ouEvn kapmmbAn Suvaueng — petatomioewg (6nA. o Bpoyyx0g vOTEPNOEMS) TAPAUEVEL AVOAOIDTOG.
SV TapoLod TEPUTTWOT):

(4) (2 povadeg) Na mtpoabropioBoiv o1 cuvteAeoTeg € KAl ¢ TNG 100GUVALOV/ PAIVOUEVIKNG 1EDE0VG
anoofeoewg.

(5) (2 povadeg) Na tpoabropiobei o ouVTEAETTNG 17 TNG 100SLVAUOV/ PATVOUEVIKTG “VOTEPETIKNG
anoofeoswg.

(6) (1 povada) Me Baon Ta aroTeEALOUATA TOV AVOTEP® dVO TEpapatwy (Q = 10 % kat Q = 20 g),

71010g UNYAVIoROg ammooPBeong Oewpeitat o mAEovV mBavog - unyaviopog 1€ndovg amooPéoewg N
UNXAVIOUOG “VOTEPETIKNG QITOOPEcEWS?
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p(t) = Po Sin(Qt)
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Es, =329 N -cm

— unootijdwua 0L le— p = 038 cm

) (6)



SOLUTION:

(1) The maximum value of the elastic force (i.e. force of the equivalent elastic spring)
is:

(fs)max = k'p

Therefore:

1735 N kN
- (fS)max — — 4,566 o~
p 0.38 cm cm

(2) As pointed out by CHOPRA (2012; Section 3.9), the experiment leading to the
force—deformation curve of FIG. (§) and hence E}, should be conducted at Q = w,,
(i.e. resonance), where the response of the system is most sensitive to damping. In

that case, £, = 4mé,, (wﬁ) Eg, reduces to Ep, = 4mé,.4Es , i.€.

1 E
S = 4z Es,
Always according to CHOPRA (2012; Section 3.9), the damping ratio ¢,

determined from a test at ) = w,, would not be correct at any other exciting
frequency, but it would be a satisfactory approximation.

Therefore, we proceed in our computations by assuming that the measurements are
conducted at resonance, i.e. Q = w,.

f oo LB _ 129 o
“ T 4m Es ar 329 =2
Recall that the damping ratio ¢ is defined as:
£ = c c
ey 2mo,
Therefore,
E 294 N -cm
w, =0 \ Ceq = QD 5= —
¢ - Cea m* r- (1022 (038 em)?
eq 2mQQ) = U
E :iE_D:iE_D:i ED I N - sec
®4 " 4n Es, 2m kp? 2m mQZp?) Coq = 64,81

(3) If the damping mechanism is assumed to be ‘hysteretic’ (i.e. frequency
independent), then for resonance (i.e. Q = w,,):

Therefore:



n = 284 = 20071 = 142%

(4) Changing the excitation frequency to Q = 20 g we observe that the force—

deformation curve of FIG. (8) and hence Ej, & E;, remain the same. Therefore,
assuming again resonance (i.e. Q = w,) we obtain again ., = 7.1%.

However,
Cog = 2 = A — 32412 %
0% - (20 222)- (0.38 cm)?
(5) Evidently, in this case we get again
n = 28 = 2-0071 = 14.2%

(6) In view of the fact that the damping mechanism appears to be independent of the
frequency of excitation, it is reasonable to conclude that the damping mechanism is

‘hysteretic’.



