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6.

MAOHMATIKH NMPOZOMOIQzH TQN
2EIZMIKQN MONQTHPQN

6.1 Tlevika

O1 celopkol HOVOTNPES TPOGOUOIDVOVTOL IE GTOLYELD TOV TAPOVGLALOVY EANCTIKNY,

AVEAQGTIKN 1] VOTEPNTIKY] 1EMOT GLUTEPLPOPA KOl GCUUTEPLPOPE TPPNC.

1.

Elootikéd otoyeio - Xpnowomolodvial Yoo VO TPOGOUOIDGOVV

TPOGEYYIOTIKA TNV GUUTEPIPOPE TV EAAGTOUETOAMKDOV EPEOPAVOV.

YotepnTikd otoygio - Xpnoyomoohviol Yo, TNV TPOGOUOI®CT TNG
GUUTEPLPOPES TOV EAACTOUETOAMKAOV EPESPAVOV VYNNG amdoPeons, TV
L.R.B. (ehactopetadlhkd epédpava pe mopnvo LoAOROOV) Kol ToV HOAOK®OV

UETOAAKOV OTOGRECTP®V LE LOPPT OTPENTIKMOV 1 KAUTTIKOV OOKDV.
Yroyygio pe copmeprpopd TPIPRS - XPnoIUoTolouvTaL Y10, THY TPOCOUOImaN
™G ovumeppopds dempaveiwv ond Teflon kot ydAvPo Kabd kot GAA®V
EMPOVEI®V TOL oAMcBaivouv N pio Tévew oty GAAN avarTicsovTag TPPT.
IE®on otoyeia - Ilpocopordlovv TV amoppoOPNON EVEPYEWS OGTOVLG

1EOEANGTIKOVS KOl GTOVS VIPAVAIKOVS ATOGPESTIPES.

X ovvéyewn €EETALOVTOL TO OVOALTIKG TO. OTOKEl LOTEPNONG KOt TPPNS Kot

TOPOVCIALETAL 1] OO UATIKT) TPOGOUOIMOT] TNG CLUTEPLPOPAS TOVG,.
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6.2 MovodidoTarta ZTolixEia YoTEPpnong

ApKetd mpocopoldMATO EYOVV Ypnoloronel Yoo vo SlOTLTAOCOVY TNV GYEoN
OOVOUNC-TOPOUOPPOONG TOV OVEANGTIKOV OOMK®V oTOlElmV mov vroPdAlovtol o€
appovikd 1 dAla dvvapikd eoptio. Ot 600 O10POPETIKOL TUTOL TPOGOUOIOUAT®V TOV
é&xovv avamtuyBel eivar o) Ta mpocopoidpoTa moOv TEPLYPAPOVTIOL OO OAYEPPIKES
eflonoelg, oOmmwg 1o "Ramberg -Osgood" , Oiypoppikd kol EAOCTOTAACTIKG
npocopotwpata kot B) Ta mpocopowdpoto mOL TEPLYPAPOVIOL OO  OLUPOPIKES

eElomoelg, Onwg To Tpocopoimpa Tov Bouc-Wen.

Ta TAEOVEKTAUOTO TOV TPOCOUOIOUAT®OV 7OV TEPLYPAPOVIOL OO  OLOUPOPIKES

e€lomoelg etvan T €ENG:

1. Ixavotmrta va avamapdyovy TAnOmpo VOTEPNTIKOV GUUTEPIPOPOV. AVTN 1) TOKIALL
CUUTEPLPOPGDV  umopel va mapoydel pe v KOTEAANAN  emAoyn  dlpopwv

TAPOUETPOV TMV OLOLPOPIKAOV EELGMOGEMV.

2. MegydAn VLROAOYIOTIKY KavOTNnTo, 1 OMoio. TPOKLITEL amd TO YEYOVOG OTL O
kaBopiopdg TV Ppdy®mv VOTEPNONG OTO. TPOCOUOIMUATO OVTO dgv  givan

omapoiTNTOC.

To tpomomomuévo PLoKOTANGTIKO TPOGOUOIMUA, TOV YPNCLUOTOLEITOL YloL TNV
TPOGOUOIMGN TOV GToYEIMV VOTEPNONG, £ival oL ETEKTOCT] TOV TPOGOUOLDUOTOS TOV
Wen. To mpocopoiope avtd viobetbnke e&ottiog g VTOAOYIGTIKNG TOL KAVOTNTOG.
XOopupova pe avtd 10 mpocopoiopa, 1 dvvaun emoavoaeopds Fj, oe éva cuoTnuo
VOTEPNOMNG, TEPLYPAPETAL OO TNV GYECN:

y

F
F, = aWU +(1-a)F,z (6.1)

Onov, a gival 0 A0yog NG UETEAUGTIKNG TPOC TNV EAACTIKY dvokapyia, F 1 dhvaun
dappong, U n petakivion doppong, U n petoxivion kot Z pio adidototn tocotna
votépnons. O TpmdTog 6pog TG SOHVOUNG VOTEPTONG TOPICTAVEL TNV YPOUUIKT EAOGTIKN

CLVIGTMOGO KOt 0 OEVTEPOC TNV ELUGTOTAUCTIKT VOTEPTTIKT] GUVIGTMOGA.
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H oadidototn mocoOmto votépnong Z eA&yyetor omd TNV TOpOKATO OLUPOPIKN

eElowon:

CZ—ZU}’ ~{a-|z]"(y sign(Uz)+ )y (6.2)
t

omov y, B, 1 Ko A, adoTOTEG TAPAUETPOL TOL EAEYYOVV TO GYNUA TOV Ppdyymv

. - dU ,
votépnong, kot U = —— 1 toy0Tnto.
dt

6.3 AveAaoTIKiy AIaSOVIK) ZUMTTEPIPOPA TWV  ZTOIXEIWV

Yotépnong

AVOADTIKG Kol TEWPAPOTIKA amoteAéopata £0e1Eav OTL 1 OVEANOTIKN SloEOVIKY
ovumeplpopd eival onuovtikn. 'evikd, yuo kivnon evtdg tov emumédov, Kabe GeEIGHIKA
pHovoLEVo €@Edpavo vpioctatol petokivinon katd dvo opboydvieg dievbivoelg ko
oLYYPOVOG GTPOPY| 610 1010 eminedo. H kivnom avt cuvavtd avtiopacn amd Suvapelg
Katd T 6v0 devbuveelc kot and ponr oto do eminedo. H avtictaon vt aokel pio

GUVOAIKT] avTidpaon 610 KEVTIPO Halog tg Pdomng.

Aappdavoviag vroyn v aAnienidpacn HOVO HETOED TOV OLVAUE®V, KOTA TIg
dtevBivoeig X kar Y, 1 SoEoVIKY CLUUTEPLPOPE TPOGOHOLALeTaL He TIG GLEEVYUEVES
Swpopkés elomoelg mov mpdtewve apyikd o Park kor ot ocuvvéyelo eméktevav ot
Kunnath kot Reinhorn. Ot e§lo®oelc anTéc, Tov TEPypAPOVV TIG SUVAUELS ETAVAPOPAS,

glvon o1 e€ne:

F TU? 0 U (1 a )Fy 0 Z
o * S e , ! (6.3)
Iy yy Ly 0 (1—0! )1 ; Zy

0 o Yoy

Yorry
Uy

OmoL oy, Kot ay, Eivol 0 AOY0G TNG AVEANGTIKNG TTPOG TNV EAACTIKT dvokapyia katd Tig

dtevbivoeig X ko Y avtiotorya.
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O mp®TOG 6POG TOL AOPOICUATOC TAPIGTAVEL TNV YPOUULKT EAACTIKT] CLVIGTMOO KOl
0 0eVTEPOG TNV EANGTOTAOGTIKY] CUVICTMOOCO, TNG dVvaung emavapopdc. Ot adidotateg
TOGOTNTEG Z, KO Z, EAEYYOVTAL OO TIG TAPAKATO GLLEVYUEVES OL0POPIKEG EEIGAGELS, O

omoieg meprypdpovy v aAinAenidpacn HETAEL TV dlevBivoewy X kot Y :

[ uft| [ phsstiah) szbssozlalil

zur [0 22,y SighU.z )+ B) 2y SighU z,)+ p)

y

Uy

H ovvietapévn dvvaun avtictaong avarntoccseton vd yovio € o tpog Tov X agova.
[evikd kotd Vv kivnon evtog emmédov piag ophoyVIKNG EMPAvELOS Y®PIS GTPOPY], GE

dUu

. d )
KGOe ypovikn otiyun|, ot cuvictmoeg U, = Y ko U = -

dt dt

NG GYETIKNG TAYVTNTOG

NG EMPAVELNS, UTOPOVV Vo ¥PNSIHLOTONBoHV Yo TOV TPOGOIOPIGUO TNG GUVIGTAUEVNS
; , - dU , , ,
ottypodag tayvttog U =— kot g yoviag 6, mov oynuatilel avt) og mpog Tov
dt

d&ova tov X. 'Etotl éyovue T1g £ENG EKPPAGELS:

H=tan_l(Uy/Ux>
Ko UZ (U3+Uy2)

Ot e€ilomoelg mov eAEyovV T Z, Kot Z, UTopovv va SloatummBovv og eENc:

dUu
(B+ y){zi +2.Z, de }+ ZLZ]X Ul =A (6.5)
dU dz
(l)’+7){Z2 +2,2,—* }Jr LU = (6.6)
’ du, | au,’

EminAéov, Aoym tov 0Tt petd v @acn d1appong 1o VEL:

dz
z, =0 «o L =0
dUu U

x y

ot e&lomoels (6.5) kat (6.6) pmopoHiv va dtatutmBoy Kot g eENG:
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dU
e 6.7)
dU, P+

du
Zj+ ~Z 7, = A
dUu T P+y

(6.8)

dUu

y

0oV =tand ko av, =cotd.
dU

x y

OnodtE T0 CVLOTNUO TOV SWPOPIKDOV EEICMGEMV (6.7) Ko (6.8) £xel wg Avon :

Z,=cosf xm Z,=sin6

. A _
V1o TOV OpOo OTL /(,BJF?/) I.

Avtikofiotdvtog To Zy Kot Z, oty apyikn e&iomon (6.1), maipvovpe TG EAUGTIKES
K0l EAUCTOTANGTIKEG CUVIGTAOGEG TV OLVAUE®DY VOTEPNONG KOTA TIC d1evbivoelg X kot

Y.

Me t1g mapandve oyéoelg avaideTat 1 aAAnAeniopaon petasd tov ouvapemv Kotd X

kot Y. H cuvelopopd g otpentikng Kivnong o€ kabe epEdpavo apeleitat.

A1 10 J10EOVIKO TPOGOUOIMLO VGTEPNONG PN OILOTOIEITOL At TO TPOYpappa 3D-
BASIS yw mv mpocopoiowon twv "lead-rubber bearings" (eAaoctikd epédpava e
mopnva poivBoov), twv "high damping bearings" (epédpava vyning amdcPeong), Kot

tov "steel dampers" (LETOAAMK®OV amoGRECTHPOV).

6.4 Movodiaotara Zroixeia TpIBAg

2T acOUUETPEG KATOOKELES, KAOe €@&dpavo TpIPne veiotatar S1opopeTIKEg
UETATOTIOES KaTd TG OVO O1evBHVOEIS He OMOTEAEGHO VO amalToOVTOL TOADTAOKES
ouvOnkeg meprypaeng g ovykpdtnonc-oricOnong (stick—slip conditions). H yprion tov
npocopoudpotog TpPng kotd Coulomb kdtm and avtég Tic cuvOnkeg sivan eEoupetucd
moAbmAokn. I avtd 10 AOYO YPNGIUOTOIEITOL TO TPOMOMOMUEVO 1EMTAACTIKO

TPOCOLOIMLLO Y10 TV TPOCOUOImON TV cTotyeimv TPPNG.
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[Tewpdpata €dei&av 6tL 0 cvviedeotg TPPNS e€aptdror amd TV ToXOTNTO KOl TNV
mieon oty dlemepdveln Tov oMcBovoviov tunudtov. O cvviedeotic Tpng mov
avtiotoyel oy toydtTa oMoOnong U meplyplpetar KOTd TPOGEYyon omnd tnv

oyéon:
1, = [~ exil- U (6.9)

OTOV, frmax EIVOL O GLVTEAECTNG TPPNG Y10 TOAD pEYGAN ToyvTNTA OAicONONG, Af elvar
N 0Popd HETAED fuax KOL TOL CLVTEAESTN TPPNG OAIGONONG G TOAD puKpY| TayOTNTA,
Kot a etvor po otabepd mov eAEYXEL TNV HETOPOAT TOL GLVTEAEGTY| TPIPNG Ao TIG TOAD

UIKPEG OTIC TOAD PEYAAES TO LTI TEG OAIGONONG .

H dbvapn tp1png Fy oto tponomompévo Eomiactid mpocopoiopa 6ivetatl and v

oyéon:
Fo=uWz (6.10)

omov, us elvar o cvviehestg TPPNS, 0 omolog petafdiieton pe v toyvTnTa, W

etvar to Bépog omnv dempdveio Tpng kot o Z opiletar amd v e&icmon (6.2)

[Tpénel va onuewmbet 6t Kotd Vv ddpkela ™ eaong orlicOnong, n petapint Z
maipvel T1g TéG 1, eved KTA TNV SIIPKEWD TNG CLYKPATNONG 1 AmOAVLTN TUN TOL Z

TOPOUEVEL UKPOTEPT TNG LOVEADOOG,.

Baowkog meplopiopdg Tov 1EOTAAGTIKOD TPOGOUOUDUATOS, £IVOL 1] AVIKOVOTITA TOV
VoL OVOTOPAYEL TPAYUATIKO ATOADTOS TAACTIKY cvureprpopd. [ap' dha avtd, Adym Tov
ot o1 dempdaveleg amd Teflon xor ydAvPo veioctavior wOAD HIKPEG EAACTIKEG
LETAKIVIGELG TPV TNV OAIcONOM, HIKPEG TIUES UETATOMIONG OOPPOTS, TNG TAEEWS TMV
0,010 cm, pmopodv Aoyikd va vroteBovv Kot £T61 T0 1EOTAAGTIKO TPOGOUOImUa Propel
va ypnoiponombei kot yio ta cvotiuata Tpinc. Me Bdon to mpocopoiopa avto, pe
KOTAAANAY €KAOYT TOV TOPAUETPOV TOV, avamopdyovtal BpoOyyot VoTEPMONG Ol 0TToiot

GUUPOVOVV LLE TELPOULOTIKG OTOTELEGLLATOL.

H tpn oty dempdveio mapovstalet vymAdTepT TN Y10 TV YPOVIKT GTLYUN TPV
™V apykn oAicOnon (tpip amokdAAnong). H Ty avty divetar amd v oyéon.

p,=b(frn —D,) 1 220999 (6.11)
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H apywn oAioOnon Eexwva vy tiuég tov Z: |Z|>0.999. EmmAdov b>1 ko
(fmax —Df) elvar 0 ovvtedeotng TPIPNg oAloONoNG o UNdevikég Kupimg TaXOTNTES
oAloOnong. Metd v évapén g olicOnong n e&icwon (6.9) divel tov cvvieheot
PG oAicOnomnge.

6.5 Alagovika Zroixeia TpIBAg

H tp oty eminedn xivmomn, epgoviletor o€ U CUUUETPIKES KOTOUOKELES LE
CEICIIKA HoVOUEVT Bdon Kol 6€ GLGTAHOTO TTOL dlEyeipovTal amd ok Kivnon
ToAA®V KotevBuvoewy. Zta epédpoava amd Teflon, n demedvein Teflon-ydAvpa
veiotatal petokivnon Katd dvo opboydvies d1evBHveelg Kot 6Tpo@r| 6to eminedo ™c. H
kivnon aut) €xel g emakoAovfo TV epedavion duvvdpemv PPN kKatd TIg 0vOo

dtevBHveelg Kabdg Kot pomne.

O1 duvapelg Tping mov dnuovpyovviol o kbbe povotnpo Katd tig dievbivoeig X
Kot Y TpokaAovUV SLUVAUELS ETOVOQOPAS ONA. dvvaun kotd X kol Y Kol GTPETTIKY pomn
ot0 kévipo pnalag g Pdaong. Omwg oTIG CEGUIKA HOVOUEVEG KOTOOKELEG LE
EMUOTOUETOAMKA €QESPAVA, £TGL KOl €0, 1| GLVEICQPOPA TNG CTPEMTIKNG POTNG KAOE
povatipa elval apeANTéd 6 GUYKPION LE TNV GUVOAIKY] GTPETTIKY POTY| OVTICTOONG
670 KEVTPO TG palag g Pdong kot yi' avtd apeleiton.

H ocvvictapévn dovapn avtictaong tpiprg oe «kébe emodveln, avtitiBetor otnv
otadlokd petofarlopevn petakivinon mov vwoloyiletor oe kGO YPOVIKY) OAOKANPOGT).
Kdabe ypovikn otryun, n cvvietapévn dvvaun tpipng Bpicketot ved yovia 6 og Tpog Tov
d&ova tov X. v yevikn emimeon kivnon pioag demipdvelag ond Teflon kot ydivPa
YOPIC GTPOPT, Ol GUVICTOGEC NG OYETKAG ToydtnTag U L ko U , hmopovv va
ypMnoponomBodv kébe xpovikn oTiyun, Yo ToV TPOGOOPIGUO TG GUVOMKNG GTIYLoi0G

toyotrog U ko e yoviog 6 mov oxnpatiCel auty pe tov GEova tov X:

(T P
0 = tan 1( %xj Ko U= Ui‘l‘Uj
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Ot duvapeis tpiffic F, ko F, (ov ackovvtal 6tnv dempaveia), Sivovrar amd Tig

eElonoelg:
F = pu Wcos0 (6.12)
Ko F,=u Wsin6 (6.13)

Omov 0 p dlveron amd Vv oyéon (6.9) ko ot mapdperpor f, ., D, Kou «

ax s
e€aptovtol yevika amd v devbuvon g oAlcOnong. e pio 100TPOMIKY EMUPAVELD, O
GLVTEAESTNG s €lval aveEdptntog g yoviag 6, Kot 1 KaumOAN aAAnAenidpacns TV
duvapenv Fy kou F), £xel KOKAMKN poper. e pio avicoTpomIKy ETPAVELR 1 KOUTOAN
aVT OTEYEL APKETA OO TNV KUKAIKY popen. H adAnienidpaon petald twv duvapemv
TPIPNG, Katd TIc dv0 Otevbivoelc X kot Y kol TG pomng, €YEL LEYAAN ONUOGIo GTNV
npocopoimon g TpPng oty eninedn kivnomn. Onwg anédei&av dpmg ot Constantinou
ka1t Mokha, 1 ponr] mov avantOGGETOL OTIS EMPAVELEG TOV GTOLEIOV LE GLUTEPLPOPA

TPPNG, etvar ave&aptnn amd Tig Suvapelg TpiPng katd X kot Y.

H mpocopoiwon ¢ tpifng, omv eminedn xivnom, ompiletor otig cvlevypéveg
Swpopés e&lomoels (6.4), mov woyvovy Kot Y ta ototyeio votépnong. Katd v

oMictnon ot petafAntég Z, xor Z, @TavVOLV TIG HEYIOTES TYLEG TOVG , dNAAOY o) VEL:

ondte o1 e€lomoelg (6.4) exppdlovion ®¢ €ENG:

dUu

ZP!+—27 7 = A (6.14)
du, =" B+y

Z%+ﬂAZZ A (6.15)

YU T T gy

y

dUu

Omov z

=tan@ kol v, =cotd.
dU

X y

Ondte 10 cVLOTNUA TOV SPOPIKDOV EEIGDTEDV (6.14) Kot (6.15) €xel mg Avon :
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Z,=cos0 xo Z,=sin6

. A _
V1o TOV OpO OTL /(,BJF?/) I.

Omndte o1 duvapelg TPIPNG KoTA TG d1evBivoelg X kat Y ekppdlovtol o¢ eENG:

F.=uWZ, (6.16)

F,=pWZ, (6.17)

y

o1 omoieg gival wwodvvapeg pe Tig eElomoelg (6.12) kot (6.13).To mpocopoiopo avtod
YPNOOTOIEITOL YloL TNV TPOCOUOImoT TV ototyeiwv TpPne, pe TP oty emimedn

kivnon, oto Tpoypappa 3D-BASIS.

6.6 Mn-Ipappik Zuptrepipopd Movofdaduiou TaAavrTwTth -

MovwTthipa
H elaotikn 0Ovaun enavagopdg tov povotipa kabopiletor and v oyéon:

Feoatry (1-a)F =(t) (6.18)

My

OTOV z(1) AOIAOTOTOS GUVIEAEGTIG CLUTEPLPOPAS TOV TOANUVTIMTI O 0TO{0g IKOVOTOlEl

v dpopikn eicwon:

()= ui {A —|z@)" (7 sign(i(t)z(t))+ ﬁ}u(t) (6.19)

Av Beopnoovpe éva povoPdaduio tolovimty €vOog HOVOTAPL LE TNV TOPOTAVEO
dvvaun emavagopds o omoiog €xel ndloc m Ko tpdchetn DO andsPfeong ¢ tOTE N

e&lomon SLVOUIKNG 1IG0PPOTIOG TOV glva:
mii(t)+ ci(t)+ F = f(t) (6.20)

omov f(f) n eEmTepikn duVaKT S1EyEPON.
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AvtikaotdvTag TV OOVOUN ETAVAPOPAS A0 TIS AVTIGTOXEG OXECELG AAUPAVOLLLE:

F
mii(t) + cu(t)+ a—=+(1-a)F z(t) = f(¢) (6.21)
u, ’
To cVvomnua TV SVO SAPOPIKAOV EEICMCEMV i OEVTEPOC TASEMS Kol Uio TPAOTNG
t6&emg petaoynuatiCetoar oe éva GOOTNUO TPUOV OAPOPIKADV EEICDOCEDYV TPMTOV
Babupov axorovbmvrog TNV Aeyouevn SOTOTOOT GTOV ¥MPOo KaTAcTOoNG (state space)

pe ) Bempnon tov €N petafAntov:

NO=u®,  BO=i0,  x0=20 (6:22)
x.(0) x, (1)
30 = —%xz(z)—af—yw—(1—a)Fyx3(r>+f<t> (623)
(1) ’

ML{{A—Ixs(t)l”(mgn(xz(z>x3<r>)+ﬂ)}w)}

To mopomdve cOGTHUA TPIOV UN-YPOUUKOV €E10DGE®V EMADETOL aplOUNTIKA LE
v pébodo Runge Kutta 4™ ta&eme. o takaviot) pe tpég a=0.023, F,=2.86 kN,
u,=0.111 cm, A=1, f=0.1, y=0.9, m=286 kNsec’/m kot ¢=0 kot yuo SIGpopeC apyikég
TIWES UETAKIVICEDV KOl TOYLTHTOV TPOKLTTOLV ot okdlovbeg Avoelg. Ot Avoelg
napovotdlovtal oto medio TV edcewv (oplloviiog Gfovag 1 HETATOTION KOt

KOTOKOPLQOG AEovag 1 Ta\dTNTA).
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Isolator

wii]) a

T T T T T T T T T T T T -
02040608 1 121416418 2 222426
uty

Yympa 6.1  Elev0epeg TarovtOoels 610 TEHI0 TOV PAGEOV

Isolator

2yMpa 6.2  Tproordotatn oTEIKOVIOT TG HETATOTIONGS KL TI|G TUYVTNTAS UE TOV YPOVO

(owapkera 360 sec)
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Isolator

Yype 6.3  Tpirodidetaty avaALGT HETATOTICEMV KU TAYVTHTOV 6TO YPOVO Y0 Srapopeg

OPYIKEG NETATOMIGELS KL TAYVTNTES

And 10 Zyquo 6.1 mpokdmTEl OTL Yoo apylky ToyvTNTO 8cm/sec 0 TOAUVTOTNG
Topovotdlel evotadn cvuUTEPLPOPE ONAAON HETE amd TOV TAPEAELOT KATOLOL XPOVOL
npepel. H otaBepomoinon tov talavimt) yivetor Oxt otn pndevikn 0éom oArhd oe

petatomopuévn 0éon.

210 ZyMua 6.2 mapovcstdleTon n xpoviky eEEMEN TOV LETOTOMIGE®V KO TOYLTITOV
YL aPYIKN METOTOTION Scm, OTOV KOl TOPATNPEITOL ACVLUTTOTIK COUTEPIPOPE TPOG

Vv Npepia pe UINdEVIKES TayOTNTES KOl LETOTOMIGELC.

210 Zynuo 6.3 mapovcidloviol aviicToryo Ol HETATOMIGELS KOl Ol TO(VTNTES TOV
TOAOVTOTY] Y10 OAPOPE OPYIKES TWES TV peTatomicemy (2, 4, 6, 8 cm) Ko UNdEVIKOV
TAYLTNTOV KOOOC Kol UNOEVIKOV UETATOMICE®V Kol apYIKOV Ttoyvtitov (2, 4, 6, 8

cm/sec).

H nopandve cvpnepipopd avtiotoryel o a=0.023 mov xabopilel 10 m0c00Td NG
EMUOTIKNG YPOUUKNG ouumeplpopds. AvEavovtag Ttov ouvvteleotr] o Aapupdvoovpue
GUUTEPIPOPES TOL OGVUTTMOTIKA TPoceyyilovv Tov povoPaduto elactikd taravtot). H

GUUTEPLPOPE AT PAIVETOL GTO TOPAKAT® GYLOLTOL.
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Isolator

t
|

Yypa 6.4  TIoptpaito pdosowv Yo a=0.002

Isolator

EE

i) a

02 04 06 D 4 16 18 2 22 Z4 26 2B 3

Yympo 6.5 Toptpairto paccwv yio 0=0.01
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Isolator

XyMpa 6.6 Iloptpaito pacewv Yo 0=0.4

Isolator

a4

gy
18 -14-1E -1 ROE -85 -3 .4 Wy |F @ansG pa 1§ 1.2 f4 16018
A LI(

Yype 6.7 TIoptpaito gdoswv Yo a=0.75
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Isolator

Yyqpe 6.8 Ioptpaito edccwv yia a=0.9

>10 Zynua 6.9 moapovotdletal N LETAPOAN TOV UETAKIVIIGEMY KO TOYVTNTOV UE TOV
xPOVO Yo €va GOOTNUO LOVOTHPO oV dteyeipeTon pe pio nutovikny 0éyepon sin(0.1¢t).
[Mopatnpeitor n emppon g d1€yepong mov emkpotel g kivnong Hetd v mapodo
KATO100 ¥pOVOL Kot TNV CNUAVTIKY] TOGRECT] TOL TAATOVG TAAGVTMONG KOl TOUYVTATOV.
H perém mg ovumeproopdc evog pn YPOUUKOD TOAOVTMTH Y10 SIUPOPEG CLYVOTITEG
OEyepong o€ G0 UE TIG WO0GLYVOTNTES TOL TAAOVIMOTH OmOTEAEL Eval £101KO BEpa oV

OgV aVOADETOL GTN TOPOVGA AVAAVOT).

“Lyedopog Zewopkng Movoong Ktipiov kot 'epupdv” B. Kovpovong



KED®AAAIO 6: Madnpatiki IIpocopoimon tov Zewopkadv Movotpov 128

Isolator

Yyqpe 6.9 Metaporii] PETOTOTICEMV KAl TOYVTITOV UE TOV POVO Yo NUITOVIKI] d1€yepon
6.7 Mn-Tpapuiky Zupmrepipopd AifdBuiov  ToaAaviwTty -
MovwTthipa

H 6101dotatn ocvumeprpopd Tov ToAAVIOT) 610 emimedo pe Pabuotg erevbepiog Tig

HETOTOTIOES %, KO u, OV GLLELYVDOVTOL HECH TOV ABICTOTOV LETAPANTOV Z , 2,

TEPLYPAPETAL OC EENG:
.. . a —"y 0
{m OHux(t)}_{cl OHMX(I‘)}Jr Tl {ux(t)}_i_
0 mli,0f [0 c|i,0 F |\, )
0 a—= (6.24)
(-a)F 0 z0]_[£0

o0 a—aE |5,0] 140

Ko

ZOur|_ O] z,(y sigh 2,00+ ) 2.2,y sighit, Dz, (0)+ ) || () 625)
s0u | |nOf 22,0 sighi,0z,0)+B)  Z(sighi, Oz,OH) |0,©Of
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To moapamdve cvotnuo avdyetol oe €va cuoTnua €61 TpoToPaduiov eElo®oemv mg

TPOog TIg aveEaptnreg LETAPANTEG:

(O =u, ), x,O)=u, (), x5(t)=z.(7)

X () =u, (), xs(O)=u,(1), x,(1)=2,(t)

Kot AapBavel v pLopoen:
x, (1)
Cx ny y

5 (1) an0-a, 550 -(-a)F 50+ 1.0)
.2 t 2 N ' .
; 8 %{{A—xa () ign(e, (0%, (0)+ B ()=, (0%, (0ign(r (Ox,(0)+ Bxs ()} (6:26)
L[] 0
50 e, (-0 a ) 0+ £,0)
X4 (2) " U

1 ) ,

= O O sign(e, O, 0) + P s (053 (O sign ey (115, (0) + )xs (1))
Mo dtdpopeg apykég TYWEG HETAKIVIGE®DY KOl TOYLTHTOV TPOKVTTOVV Ol aKOAoLOeg

AMoelg. Ov Adoelg mapovoidlovior 6to medio tv @doewv (opilovtiog dEovag M

LETATOMIGN KO KATAKOPLOOS AEOVOG 1 TAYVTNTA).

2D - Isolator

ety 02 1

-0.24

-0.44

Xympa 6.10 Ioptpaito pacewv Sifpddpiov custipatog Yo 0=0.9 dievBvvon x-x
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2D - Isolator

Yyqpe 6.11 Xpoviki] peTa oA HETATOTICEMV KO TUYVTHTOV KATA X Yo eEavayKaopévny

owéyepon sin(2t).

2D - Isolator

Tyqpe 6.12 Zyfqpa Xpovikn petafolrr] HETATOTICEMV KAl TOYVTHTOV KATA X Yo EAeV0epN

TAAGVTOOY)

“Lyedopog Zewopikng Movoong Ktipiov kot 'epupdv” B. Kovpovong



KED®AAAIO 6: Madnpatikn IIpocopoimon tov Zeiopkav Movotpov 131

2D - Isolator

Yympa 6.13 Ioptpaito ¢docmv katd y Yo 0=0.9

2D - Isolator

Yympo 6.14 Xpoviki] PETOPOIM] HETATOTICEMV KAl TUYVTITOV KATAO Yy — EAEV0EpN

TaAAVTOON
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2D - Isolator

Yympo 6.15 Xpoviki] peTafoin] HETOTOTIGE®V KOl TAYVTITOV KOTA Y — eEavayKkaopévn

TaAdvTMON) sin(2t)

“Lyedopog Zewopikng Movoong Ktipiov kot 'epupdv” B. Kovpovong



