Abstract

Teza de doctorat a avut ca scopimdérea unuinanomaterial compozt cu matrice din cupru, armatg cu particule de
magnetitd, care prezirt proprietiti magneticesi electroconductive. Cercatle efectuate in cadrul tezei au uinit
ohtinerea nanopulberilor de magngtitFeO,4); obtinerea nanopulberilor de cupraaracterizarea nanopulberilor de
magneti# si a nanopulberilor de cupru, din punct de vederefostructural, fizico-chimicsi tehnologic, prin tehnici
moderne de investigare (SEM, TEM, HRTEM, EDAX (EDBPX , SAED), etc. S-au concepgitrealizat instalgile
de laborator pentru giberea nanopulberilor de magngti§i cupru si a unei instalgi de separare magneiica
nanopulberilor de R®, din masa de reée. Pentru stabilireanetodei optime de eimere a unor pulberi pure de cupru
metalic cu dimensiuni nanometrice, s-au experintaldes variante de reducere a unor precursori ai cupreggiucerea
in etilenglicol a oxidului de cupru (CuOgi reducerea in propilenglicol a acetatului de cupnonohidratat
(Cu(CH,COO),.H,0). S-a stabilit un model matematic ce descrie gsokde coprecipitare al nanoparticulelor dglze

si conditile optime necesare @herii pulberii cu dimensiuni nanometrice. Pulberde magnetitsi de cupru au fost
folosite la olinerea unui nanocompozit, cu matrice de cupru, tucuananoparticule de magnétitutilizand tehnici
caracteristice metalurgiei pulberilor (presareiizare). Experimeatile au vizat stabilirea factorilor de influgn
asupra presabiliti amestecurilor de nanopulbesi a indicilor de apreciere ai sinterahitit presatelor crude.
Nanocompozitul otinut a fost caracterizat din punct de vedere mémndosuralsi au fost determinate proprigile fizico-
mecanice (conductivitate termiicconductivitatesi rezistivitate electrig, magnetizare de sattie coeficient de dilatare
termici, microduritate Vickers, grad de deformare prinilzame la rece). Materialul @gbut poate fi utilizat in domenii
de varf cum ar fi electroni¢ aeronautig, energetig, etc. Lucrarea de doctorat a fost elabogz baza rezultatelor
experimentale ainute Tn laborator, coroborate cu datglanformatiile din literatura de specialitate.

The thesis had as purpose the obtaining of a namtsted composite material with copper matrix f@ioed with
magnetite particles which owns magnetical and etadtproperties. The research conducted in thesithfollowed: the
obtaining of magnetite (K®,) nanopowders, the obtaining of copper nanopowddraracterization of magnetite and
copper nanopowders by applying morphostructurddysigo-chemical and technological modern invesibgat
techniques (SEM , TEM, HRTEM, EDAX (EDS), RDX, SAEDetc. It has been designed and built a laboratory
equipment in order to obtain magnetite and copp@opowders and a magnetic separation plant, fosdparation of
Fe;04 nanopowders from the reaction mass. To establsioptimal method for obtaining pure powders withaaized
metallic copper were experienced two different radthfor the copper precursors reduction: ethyldpeog reduction

of copper oxide (CuO) and propylene glycol reduttad copper acetate monohydrate (Cu §CBO)2H,0). It has
been established a mathematical model describagdhrecipitation of ©, nanoparticles and the optimum conditions
required to obtain nano-sized powder. The magnatitd copper powders were used to obtain a nanotapwith
copper matrix reinforced with nanoparticles of metije, using specific techniques of powder metghufpressing-
sintering). The experiments endorsed at determittiegnfluencing factors of the nanopowder mixtypessability and
the appreciation indexes for the sintering of the pressed. The obtained nanocomposite was motpiitgally
characterized and there were determined the physehanical properties (thermal conductivity, eieat conductivity
and resistivity, saturation magnetization, theremgbansion coefficient, Vickers microhardness, defition degree by
cold rolling). The obtained material can be usegéak areas such as electronic, aeronautic, erergée doctoral
thesis was developed based on experimental resbigsned in the laboratory, in conjunction with aland literature
information.



