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ABSTRACT

Scopul cercetarilor experimentale efectuate in cadrul acestei teze de doctorat este acela de a

obNine noi materiale compozite in sifu cu matrice de aliaj de aluminiu, armate cu particule de borurd de
titan, prin controlul variabilelor procesului astfel incat materialul compozit obNinut s3 prezinte structurd
si proprietaNi imbunataNite faNa de aliajul matrice, cu un conNinut de impuritaNi redus la maxim, cu
interfaNa matrice - material de armare stabila.

S-a realizat stabilirea condiNiilor optime de lucru pentru precipitarea exclusivi a particulelor de

TiB2 in matricile pe bazi de aluminiu, studiul complex al dependenNei tranformarilor de faza
TiAl—TiB2in funcNie de concentraNia componentelor, temperatura de lucru si timpul de reacNie,
studiul termodinamicii reacNiilor care au loc in sistemul AIMgSi-KBF4-KaTiFs la elaborarea in situ a
compozitelor prin reacNie aluminotermic, studiul mecanismului si cineticii formarii particulelor de
TiB2 in sistemul AIMgSi-KBF4-KoTiFe.

Analiza XRD si SEM/EDS a compozitelor Al/TiB2 obNinute in situ prin reducerea

aluminotermica a celor doua saruri, KBF4 si KoTiFs, indica formarea exclusiv a particulelor de armare
TiBa.

Ca o concluzie finald a cercetarilor experimentale realizate, pentru obNinerea unor materiale
compozite de calitate, pentru aliajele studiate, este necesar un timp de 1 ord la o concentraNie de saruri
iniNiale de 10% din sarja pentru fiecare componenti (KBFa si K2TiFs) si folosirea de 5% criolita
(NasAlFe).

ABSTRACT

The aim of the experimental research performes in the doctoral thesis is to obtaine new in situ
composite materials with aluminum alloy matrix, reinforced with titanium boride particles, by
controlling the process variables so that the composite material obtained presents structure and
properties improved to the alloy matrix, containing impurities minimized, the interface matrixreinforcement
material stable.

Was performed the setting to optimal conditions for exclusive precipitation of TiB2 particles in
aluminum-based matrix, complex study of the dependence of phase transformations TiAlz—TiB2
depending on the components concentration, working temperature and reaction time, the study of
thermodynamic reactions occuring AIMgSi-KBF4-K2TiFs system to develop in situ composites by
aluminothermic reaction, the study of the mechanisms and kinetics TiB: particles formation in the
AlMgSi-KBF4-K-TiFs system.

XRD and SEM/EDS analysis of the Al/TiB2 composites obtained in sifu by aluminothermic

reduction, KBF4 and K-TiFs, indicate the formation of TiB:2 reinforcement particles, only.

As a final conclusion of experimental investigations, to obtain quality composite materials, for

the alloys studied, is necessary during 1 hour, at a initial concentration of both salts of 10% for each
component (KBF4and K2TiFs) and using 5% cryolite (NasAlFs).



