ABSTRACT TEZ A DE DOCTORAT

~,capacitatea de amortizare a straturilor poroasegite compresibile,
Tmbibate cu lichide pentru configurg cilindrice”

elaborai deing. Maria-Brindu sa llie sub conduceregiintifica a d-luiprof.dr.ing.
Mircea D. Pascovici

Teza de doctorat abordéap tematid inedita, de real interestiintific si
aplicativ, de strict noutate pe plan mondiail singulaé ca abordare pe plantmanal
(echipa prof. Pascovici din cadrul UniveiigitPolitehnica Bucurgi). Tema original
de cercetare se axéagze studiul proceselor de curgereairage intr-un caz special de
lubrificatie cu medii poroase deformabile imbibate cu fll\gsvtoniene.

Studiul proceselor de curgere prin straturi poeofmarte compresibile a fost
abordat atat teoretic, cat experimental. Modelele considerate au avut lailiaz
general configun@ simple de contact ce permit dezvoltarea unotia@garametrice
elegantesi realizarea unor studii experimentale ce permitideaea modelelor
teoretice dezvoltate. Factorul de interes in ludaiia XPHD (ex-poro-hidrodinamig
pornate de la observarea capégitde amortizare deosebite a straturilor poroase
extrem de compresibile (SPEC) imbibate cu lichidécsate la diverse tipuri de
Tncarcari.

Lucrarea este structusape 5 capitole in care sunt abordate pe rand s$tadiu
cercetarilor in domeniu, aspecte legate de modekamalitia a problemei, modelarea
numeric, studiul experimental, apligde posibile si concluziile rezultate in urma
cerceirilor.

Teza de doctorat prezintmodele analitice pentru configtirke: suprafee
circulare plane aliniate, supradesferice (utilizand daurelgii ce descriu variga
teoreti@ a permeabilitii) si amortizor cilindric. Modelarea numedic utilizand
metoda diferegelor finite, abordeaz contactul sfer-SPEC, permand astfelsi
realizarea unei analize a preciziei gillor analitice bazate pe ipoteze simplificatoare,
si amortizorul cilindric.

Studiile experimentale sunt numeroase: analiza pmiaroscopie SEM a
materialelor SPEC, teste pentru determinarea mbdulle elasticitate a SPEC
imbibate ce valideaz o ipotez important a lubrificgiei XPHD, determinarea
experimental a permeabilittii statice a SPE@esute pe un dispozitiv original, analiza
experimental a procesului de expulzare a lichidului din SPEG/itazi constant,
studiul experimental comparativ intre regimul XPki2el clasic hidrodinamic (HD),
studiul experimental al contactelor cilindrice Er@ni de impact utilizand un stand
original de impact adaptat de autor. De asemenmedius experimental al contactelor
cilindrice utilizand standul de impact pendulareestalizat in premiérin cadrul
cerceiirii XPHD.

Aria de aplicabilitate a fenomenelor XPHD se poater extinde de la
amortizoarele clasice cu film fluid sau absorbied@rdesocuri spre aplicg pentru
echipamentele de protée utilizate in sporturile extreme, in aria robbtigentru
amortizarea unor vibtéy, si chiar spre sfera bio-lubrifi¢gi la studiul cartilajului
articular n care teorig principiul lubrificatiei XPHD pot avea un rol important.



ABSTRACT PHD THESIS

,Damping capacity of highly compressible porous &g imbibed with
liquids for cylindrical configurations”

elaborated bying. Maria-Brindu sa llie, under the scientific coordination of
prof.dr.ing. Mircea D. Pascovici

The PhD thesis treats an innovative subject geingrajenuine scientifical
interest being a world-wide novelty and also thagslar national approach
(researched by the team of Prof. Pascovici fronitétolica University of Bucharest).
The original research theme focuses on the studlgeoflow processes occuring in a
special case of lubrication using deformable ponmeslia saturated with Newtonian
fluids.

The flow processes through highly compressible poilayers (HCPL/SPEC)
have been analyzed both theoretically and expetatign The models were based
generally on simple contact configurations thabwllthe development of elegant
parametric analyses and experimental studies thHatv &he validation of the
theoretical approaches. The interest in XPHD (esoqitydrodynamic) lubrication
starts from the observation of special damping ciépaf the highly compressible
porous layers saturated with liquids subjectedaitous types of loads.

The PhD thesis is divided into five chapters whach addressed in turn to the
state of art in the field, analytical modeling adpeof the problem, numerical
modeling, experimental study, possible applicatiam&l conclusions drawn from
research.

The PhD thesis presents analytical models for tleviing configurations:
flat circular aligned surfaces, spherical surfagesing two theoretical relations
describing the variation of permeability) and cglical dampers. The numerical
modeling using finite difference method is develbger sphere-to-HCPL contact,
thus allowing an analysis of the accuracy of thalyital solutions based on some
simplifying assumptions, and cylindrical damper.

Experimental studies are various and numerousysisaby SEM microscopy
of HCPL materials, compression tests at constaftrigk@tion rate to determine the
elasticity module of HCPL saturated with liquidstivalidates an important XPHD
assumption, experimental determination of statiengability of woven HCPL using
an original device, experimental analysis of theesge process at constant speed of
HCPL soaked with fluid, experimental study compgrine performances of classical
hydrodynamic (HD) and ex-poro-hydrodynamic (XPH[@pimes, the experimental
study of cylindrical contacts subjected to impagads using an original impact
pendulum test-rig adapted by the author. Also,ekgerimental study of cylindrical
dampers using the pendulum impact test-rig is madethe first time in XPHD
research.

The applicability of XPHD phenomena can easily edtérom classic fluid
film dampers and shock absorbers to protectivepsgent for applications used in
extreme sports or in the area of robotics for dagpibrations, and even to the field
of bio-lubrication in the study of cartilage joiimt which the theory and principle of
XPHD lubrication can play an important role.



