


Reminder...

O AlaAE€eLc
o Mpoavpetikn nmapouvaoial

O Eiote edw ylati O€Aete va akoUoETE/CUUUETEXETE

O Agv UTTAPXOUV OTTOUGLEC

O Yrnapyxel oeBacpoc otouc ocuvadeldouc oag Kal oTtnv
ekradevtikn Stadikaoia

O MNpootatéPte £0A¢ Katl Tou¢ cuVadEAPOUC oac: ATEXETE ATO
TO paBnua av dev slote/aoBaveote KaAd




Mnxowvikoug

TaAavtwoelg kat Mnyavika Kopata

AntAnR Appovikn TaAdviwon




AmtAn Appovikn TaAavtwon (review...)

0 OpLopag: Otav n Suvapun mov aoKeLtall O€ Eva cUoTNUOL
EXEL avta KatevOuvon npog tn B€on Looppormiag Tou
OUOTAMOTOC, N KLvon MoV TIPOYUOTOMOLEL TO cUoTNUO
Aéyetat AntAny Appoviki Kivnon / TaAddavtwon

Equilibrium|Position

Restoring Force

Position




ArtAn Appovikn TaAavtwon (review...)

0 0¢on: x(t) = A cos(wt + @)

o Tayutnta: u(t) = % = —wA sin(wt + @)

2
o Emutdyuvon: a(t) = % = —w?A cos(wt + @)

0 KukAwkn ouyxvotnto: w = \/%

O Nepiodoc: T = I —om |2
0 k

O Zuyvotnta: [ = %




i ! ! =4
AR Appovikn TaAdvtwon Dué(f): ol sin(ert 1) 7

O Evépyeia AtAoU AppovikoU TaAaviwti
k

|

1
Emwz A? sin?(wt + @)

o Kwntwkn Evépyela:

0 EAaotiki Auvapikn Evépyeia:

1 1
U= Ekx2 = EkA2 cos?(wt + @)

O To cuoTNUO TOU TAAQVTWTA ELvVaL ATTOUOVWUEVO
O H duvapn tou eAatnpilou gival ecwteplkn & ocuvtnpnTki!!




ATtAn Appovikn TaAdvtwon

O Evépyela AntAoU AppovikoU TaAavtwTti

o Mnxavikn Evépyela K + U otaBepn - AAME
1
Emech —_ K + U — EkAz

To &Bpolopa K + U elvar
otabepod kat ota dvo

Ypa@rpata




ATtAn Appovikn TaAdvtwon

O Evépyela AntAoU AppovikoU TaAavtwTti
o Mnxavikn Evépyeia K + U

1 2
Emech =K+U=§kA




ArtAn Appovikn TaAavtwon
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Kowntwey  Elaotikry Zuvolxh
Evépysia Avvauky Evépysua
Evépysia




ArtAn Appovikn TaAavtwon
o MNapadeiypa:

O MoAAd PnAad ktrpLa €xouv amoofeothpeg LAloc, oL omoiot eivo
OUOKEVEC TIOU eumtodifouv To KTAPLO Vol TAAQVTWOEL Loxupd o Tt
SUvapn Tou avépou. Eotw OtL n ouokeun éxel palam = 2.72 x 10° kg
Kol ExeL oxedlaotel va tadaviwvetal o ouxvotnta f = 10.0 Hz, pe
nAatoc A = 0.2 m.

O A) Bpeite Tnv oALKA LNXOVLKN EVEPYELO TOU OUOTHUOTOG.
O B) Mota eival n taxuTNTA TOU CWHOTOC OTOV TIEPVA OO TO CNUELo

Loopportiag?




ATtAn Appovikn TaAdvtwon
o Napadetypa — Avon:

0 Juokeur palagm = 2.72 x 10° kg, tahaviwvetal oe cuxvotnta f = 10 Hz, pe
mAatoc A = 0.2 m.
0 A) Bpeite tnv OALKN) LNXOVLKA EVEPYELO TOU CUCTHUATOC.
o B) Mowa ival n TaxuTNTA TOU CWHATOC OTAV TIEPVA ATTO TO ONUELO Loopporiag?
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https://www.popularmechanics.com/technology/design/a16819/tapei-101-mass-damper-record/

ATtAn Appovikn TaAdvtwon

O Zx€on atAfg OPLLOVIKIAG TAAGVTWONG e e

CUUTIEPLPEPETAL WG

z A wi owpaTtidio oe opold
ME OMOAN KUKALKN Klvhon - Blerel

KUKALKT kivnon.

Y

‘Eva copa Bploke-

To cio P Ao SRYoTees. T xpRavicl , -
i g o I:, oTLyun] t, OL X-GUVIGTWMGES Adpma Q

Twv onpeiwv P kat Q sivat
losg.

I /

i
ACC' S Cg/)/‘: A co 5\(“&_ +q)

-

0 =wt +
% H oxid ¢ prdAag kwvelton
OTIWG €Vt CWNATISL0 0E aTAn
QApOVIKT Kivnon.




ATtAn Appovikn TaAdvtwon

O Xx£éon amAnG OLPHOVLIKAC TAAAVTWONG HE OaA KUKALKA Kivnon

¢, = w/3 rad ¢, = —m/3 rad
y

¢, = mrad
y




ATtAn Appovikn TaAdvtwon

O Xx£éon amAnG OLPHOVLIKAC TAAAVTWONG HE OaA KUKALKA Kivnon




ATtAn Appovikn TaAdvtwon

O Ixéon anAng oPHOVLIKAG TAAAVTWOoNG e opaAn KUKALKA Kivnon

p ‘ 0 = wt (radians)
y(t) = Acos(wt) |
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I I 7 ‘Otav n yovia B stvar pikpn, n
ATIAN ApUOVLIKN TOAQVTWON i xvnon ov expeyoss
pmopel va povredomom Bl wg
QAT appovikn kivnon yopw
ato pa B€om wooppoTiag 6 = 0.

O To EKKPEMEC
0 Otav n ywvia 0 sival < 109, tote
LUITOPOUE VoL BEWpPOOUE OTL
TO EKKPEUEC ekTEAEL AAT

O Ac Kataokeuaoou e th Sltadopikn e€icwon
R d?s

F., = ma, = —mgsin(@) = m-

O Emebn s = L6,
2

. g .
—gsin(f) © — = —=sin(6
O XpNOLUOTIOLWVTOC TNV TIPOCEYYLON

sin(0) ~ 6 120

yLOl LLKPEC TLUEC ToV O (o€ rad), €xoupe: el




ATtAn Appovikn TaAdvtwon

O To EKKPEMEC

O ATl XpELAOTAKALLE TNV IPOCEYYLON;

O OQupunBeite yLa To eAaTAPLO TTOU EKTEAEL OTTAN OPUOVLKN)
TaAdviwon:

d?*x
dt?
O [a TO EKKPEUEC, KATAANEQE OF:

= —w?x

d-e g

de2 = L
0 H dtadopikn eEicwon mou neplypddel tnv kivnon eivat idta!!

O Apal TO EKKPEUEC Umopel va BewpnBOel OTL exkteAel amAn
apUOVIKN TaAdviwon yla pikpo 8 (< 109)!




ATtAn Appovikn TaAdvtwon

oTo EKKPEMUEG ‘Otav n yovia 0 stvar pkpn,
QAN K{vnoT Tov EKKPEROVG
umopel va povredomoinfel wg
’ ’ QITAY] apOoVIKT) Kiviiom yOpw
° erlaKn guxvotnta amo pa Béon wooppoTiag B = 0.
g

w = |-
L

O Nepiodoc

2T L
T =—=2m |-
W g

o0 E¢iowon kivnong

O(t) = 6,,4cos(wt + @)




ATtAn Appovikn TaAdvtwon

o0 POivovoec TAAAVTWOELC
0 Otav n pnxavikn evépyeta ¢Oivel pe to Xpovo, tote
n kivnon Agyetat otL eivat pOBivovoca taAdviwon

O [1Lo KOVTA OTNV MPOYUOTIKOTNTAL:
O tpBEC, avtiotaon agpa

oR=—bi= —b% : SUvapn sTuppdaduvong

O >uvteAeoTnc anooBeonc b

O Apa ntavta avtideta otnv tayUTtNTA TOU
OWOTOC

o F = —k#% : 5Ovaun emavadopdc




ArtAn Appovikn TaAavtwon

o0 POivovoec TAAAVTWOELC Spring

constant k

o Edapudlovrag to 2° vopo tou Newton: MWW » ——

E Fx - _kx _ bu - max x To mAdtog @Bivel dTwG
@BiveLn cuvdpTnon Ae (V/2m!

™

s
0 V]\; AR ————— ¢
b -~

0 H AUon tng dtadopiknc e€lowong

V-’

o/

4

x(t) = Ae_(%)t cos(wt + ¢)

O EVOAANOKTLKQ,

x(t) = A(t)cos(wt + @)




ATtAn Appovikn TaAdvtwon

0 POBivovoec TAAAVTWOELC

: : J k b \?
O [wviakn cuxvotnta w = _|— — (—)

m 2m

14 k I 14 14 I
O H moootnta wy = /; glvall N ywviakn cuxvotnta amnouvoia

amnooBeonc

2
o Apa w = \/a)(z) — (%) koL AéyeTolt

puUotkn cuyvotnta (n tdbtoocuyvotnta)

TOU CUOTHUOTOC




ATtAn Appovikn TaAdvtwon

0 POBivovoec TAAAVTWOELC x

0= Joi - ()

b ,
O Av P < wo — unoamnoofecn

YmoamdoBeon
Kplown andéoBeon
Ymepamdoeon

b , .
o Av 2 = Wo ™ KpLon arnoocBeon

b ,
o Av P > wo — UMEPATOoPBean

o o ouothuata Kplowwng anooBeonc i Igmepoméoﬁsonq, n eélowon

dBivouoac tahdvtwone x(t) = Ae \zm/t cos(wt + @) oL BprKoUE
dev LoyUEL.




Ymoamooeon

ATAnN Appovikn TaAaviwon | e

o0 POivovoec TAAAVTWOELC




ATtAn Appovikn TaAdvtwon

0 ®OBivouoec tahavtwoelc — Mnxavikn Evépyeila

O H pnxavikn evEpyeLa TOU TOAQVTWTN TIOPOLUEVEL

1 2 1 2
Emecn = 5 kA? = S kA (t)

O AVTIKOBLOTWVTOC, EXOUUE

1 ., _b,
Emecn = EkA e m
TIoU SELYVEL OTL TTPAYHOTL N UNXOAVLKI) EVEPYELO TOU
Todaviwt ¢Bivel ekBeTIKA e TNV TTAP0S0o TOU XPOVoU




ATtAn Appovikn TaAdvtwon

0 E§avaykaopeveg TAAOVTWOELG
O MrmopoU e Vol aVTLOTAOUICOUE TNV OITWAELOL LNXOVLKAG
EVEPYELAC TNG TaAAvVTwong Aoyw tn¢ Suvapung entBpaduvong
0 AokwvTtag pLo teplodikn e€wteptkn SUvapn oto cuoTnua

O [1.x. tadi mou KAveL KouvLia KoL O TITEPALG TO OTIPWYVEL
neplodika yla va dtatnprjost tnv Kkivnon tou

O [1.X. otoV £Eudpwvo oTAoLLo AOYOo
O [1.X. 0 NAEKTPLKA KUKAWUOTO

0 Movtélo e€wtepikn duvaun Stéyepong: F(t) = Fysin(wt)
O Tote

_ dx d?x
ZF,C = ma, < F,sin(wt) —ba—kx =m—_3




ATtAn Appovikn TaAdvtwon

O E¢avaykaopéEvec TOAQAVTWOELG

_ dx d?x
ZFx = ma, < F,sin(wt) —ba—kx =m—3

[}
O Avuon:
'Oty 1 CUXVOTNTA W TNG
egwtepuciis Svvapng Siéyepong

x(t) — A((l)) COS(a)t + (p) LooVTaL e TNV ISLOCLXVOTNTA W,

TOU TAAQVTMTH, TTAPATNPELTAL
OUVTOVIOUOG.

F,
: !

-y | W

O ZUVTOVIOMOG: Otav w = wy T0 A
yilvetatl oAU peyalo
O W(: CUXVOTNTA CUVTOVLGHOU

A(w) =




ATtAn Appovikn TaAdvtwon

o Napadeiypota — Mnxaviki:
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AP Photos

O H apyxtkn) umtoBeon NTav OTL O KUUOTIOUOC TOU OVELOU 0TO 0000TPpWHA
dnulovpynoe meplodikn duvapn SLEYEPONC LE CUXVOTNTA LoN HE TN
oUXVOTNTO cuvtoviopoU TNE yedupac. To MAATOC TAAAVTWONG TNGS YEdUPAC
avénBnke oAU e AMOTEAECA TNV KATAPPEUOH TNC.

https://en.wikipedia.org/wiki/Tacoma Narrows Bridge



https://en.wikipedia.org/wiki/Tacoma_Narrows_Bridge

ArtAn Appovikn TaAavtwon




ATtAn Appovikn TaAdvtwon
o0 Napadeiypota — Napaywyn (Dwvﬁq_:

O AL0POPETLIKEG CUXVOTNTEG
OUVTOVLOUOU yLa ta dla-

Loudness

dopeTka pwvnuata

..lﬂ‘

[AH] as i

IIITIIf' rad

o /ovu/, [a/, /U

0 OWwVooUVTOVIOHNOG
(formant)
O YPnAdA AT o€ MEPLOXEC
OUYKEKPLUEVWV CUXVOTATWV
O OL TTEPLOXEC AUTEC E€OPTWVTAL ATTO
™ dataén tne pwvntikngc odou

https://en.wikipedia.org/wiki/Formant

1000

2000
Frequency

THEFI

3000 Hz



https://en.wikipedia.org/wiki/Formant

ATtAn Appovikn TaAdvtwon
o Napadeiypata — Napaywyn OwvAc:

o OLoomnpavo npooriaBouv va «dtaéouv» tn dwvntiky 0806 Toug
£TOL WOTE N oUXVOTNTA GWVOCUVTOVIOUOU VO CUMTILUTTTEL LE TN
BepeAwdn cuxvotnta TNS dwvng Touc, ot BEAoUV va
napaéouv duvatn dwvn (ZxAua)

Entlong, pe dtadopetikn

e TlpwTog pwvoouvtovicopds

Stapopdwon tng dwvntL-
KNG odou pumopouv va _
«cbud&ouv» gva pwvo- . Sepetions

cLXVOTNTA

ouvrovmuo oTNV TEPLOXN
ouxvornrwv 2500 — 3000 Hz, / =
OTIOU TOL LOUGLKA Opyava
ouvnOwc bev €xouv evep- .
VELO, WOTE VO alkoUyovTolL 3 | i
nepLoootepo avtoimapd @ = F b
TOL LOUGLKG Opyava

- TuyvotnTa

TIp®dTOG YWVOGUVTOVIGHOG







