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BEATIZTONOIHZH ZYNAMIKHE ZYMMEPIQOPAZ OXHMATOZ

H napovoa satpPr mpaypatevetal t BeATLoTONOINGN TwY AVOPTACEWY EVOC OXAATOS Kol TWV
kaBlopdtwy Tou. Mia avdptnon oxipatog be unopel va eEalelPeL TNV AVTIKPOUOMEV OXEON HETALY TNC
dveong twy emPBatwy kot TNV evotdBewa tou oxrApaTog, aAAG elval avr va To cuvSudoel o BEATLOTO
Babuo. Aaupdavovrag unmén ™ onpacia plag avaptnong, n BeAtiotonoinor tng SlEpEUVATOL EKTEVWE 0TV
napovoa SwTpin. TNV apyr CUYKPLVOVTOL TO MO yVWwOTd HaBnpoTikd HOvTéAa yia Tn peAETn Tne
duvapkrg ouprnepLdopds vog oxruatog kat akohovBwg yivetal avalitnon Tou kataAAnAdTEPOU WS MPOg
v akpifela Twv MPOCOUOWWOEWY. ITN OUVEXELR yivetal agloAdynon g Swadkaciag PeAtiotonoinong
OUOTNUATWY AVAPTNONG OF LOVOKPLTNPLIKA KAt TTOAUKPLTNPLOKE TTPOPAAHOTA W TTPOC TNV ATOSOTIKATNTA
duadopwv aviikelpevikwy cuvaptioewy ald kat adyopiBuwy BeAtiotonoinonc. Enetta, mopouctdletal
Lo VEQ HEBOBOG yLa TO XEPLOPO TWV AVTIKELHEVIKWV CUVOPTHOEWY O€ pia TOAUKpLTNpLakn BeATiotonoinon
HE 0TOX0 TN Melwon Tou aptlBuol auTwy Kot Ty e60KOVOUNGN UTIOAOYLOTIKOY Xpovou. H épeuva yia éva
ovotnua avaptnong ubnAig mowwtntag ota mMaiow auth g SlatpBAg mephapBdvet eniong ) pehé
NHL-EVEPYNTIKWY QVOPTAOEWY. ATOTEAETHA QuTh Tng épeuvag Atav n avdntuén evdg véou alyoplBpou
eAéyyou (CDF) mou otnpitetal oe katavopés mbavotitwy kat edopudletal o skyhook ahydpiBpouc.
ErunpocBeta, n uéBobog yla To XEPLOUO OVTIKEWEVIKWY CUVAPTHOEWY 08 TPOPBARLATO TOAUKPLTNPLAKAS
BeAtiotonoinong epapudobnke oe 51dhopous ahyGplBHOUG NUL-EVEPYNTIKWY AVapPTHOEWY, HE GTOXO va
Bpebel o BeAtiotog oxedlaopdg toug kot va AndBolv unOPn eMUTAEOV GHHOAVTIKA Kpueipla xwpic va
auénbel to umoloyLoTikd kdoToG. MapdAa AUTA, 0 BEATLOTOG OXESLAGUAC TG AVAPTNONG EVOC OXFHATOC Sev
glvat n povn npoinobeon yia va Slaopalotel n dveon twv emPBatwv. Ot avaptioels oe kabiopata
Bewpolvtal cNUAVTIKEG Kot AmopaiTtnTEC, yia Ty TEPALTEPW TIPOOTATI TWV EMBATWY aMd TIC ETUMTWOELG
g ekbeanq Toug oe Takavtwoelg uPnAol peyEBous. AauBdvovtag urddn Ta mapandvw, ot SlatpBn
HeAeTHBNKe extevwg n povtehomoinon kat n BeAtotonotnon avoptioswy koBopdtwy. Mo OUYKEKPLUEVA,
£vag TAAQVTWTAG HE EVOWHOTWHEVE oTowela apvnTikig otiBapdtntag (KDamper), mou eivat KOLWOTOMOC
we 1pog ™ Sdtagn Twv oTolxelwv Tou kan £xel amodewyBel amoSotTkdC Kot oe GAAEC edapuoyEg,
epappoletal oTo KABLoMA EVOG EMBATIKOU OXALATOC KOl GUYKPIVETAL pE SlabedopEvoug TAAAVIWTEC TNG
BiBAloyppadiag pe exkteviy Suvapikr. Zuvoilovtag, napoucldovTal CUMTEPAOUATO KAt MPOTATELS yLa
OUVEXLON TNG £PEUVAG OTO avwTépw medio.

OPTIMIZATION OF VEHICLE DYNAMIC BEHAVIOR

The current thesis focuses on the optimization of vehicle and seat suspension systems. A vehicle
suspension system cannot eliminate the compromise between the parts of the most prominent conflict in
-automotive industry, i.e. the passenger's ride comfort and the vehicle's stability. However, they are able to
combine the above-mentioned parts optimally. Considering the importance of a good suspension design, in
this thesis, its optimization is studied extensively. Firstly, the most common mathematical models for
simulation of vehicle dynamics are compared and investigated in order to conclude to the most appropriate
for our research. Afterwards, an assessment of the optimization procedure in single and multiple objective
optimization problems is conducted with respect to the efficiency of both the objective functions and the
optimization algorithms. Then, an approach for handling the objective functions in multi-objective
optimization problems is presented in order to minimize their number and save computational time. The
research for a high-quality suspension system included also the study of semi-active suspensions and
resulted in the development of a novel distribution-based control strategy (CDF) for skyhook control
algorithms. Later, the conclusions regarding the optimization procedure are applied to various semi-active
control algorithms, in order to find their optimum design solution. However, the optimum design of a
vehicle suspension system is not the only prerequisite for ride comfort. Seat suspension systems, are
considered important and necessary so as to further isolate the passengers from the adverse effects of
their exposure to vibration. In this respect, the modeling and the optimization of seat suspension systems is
studied in this thesis. More specifically, a novel isolator with embedded negative stiffness elements
(KDamper), which has proven efficient in other applications, is applied in a seat suspension and is
benchmarked against the most common isolators in seat design, conducting an extensive dynamic analysis.
Finally, conclusions are summed up and suggestions for further work are presented.



