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Teza de fata isi propune conceperea, elaborarea, tratarea, caracterizarea si testarea unui otel TRIP cu
compozitie noua si proprietati imbunatatite, utilizat pentru structura de rezistenta a autovehiculelor. Pe 1anga acest otel
nou sunt elaborate si testate comparativ alte trei oteluri avand compozitii chimice cunoscute si cercetate in literatura
de specialitate. Elaborarea otelurilor s-a facut intr-un cuptor cu inductie cu creuzet rece, in vid si atmosfera controlata,
care a permis obtinerea unor structuri de foarte buna calitate si proprietati fizico-mecanice imbunatatite. Pentru
caracterizarea acestora dupa elaborare, tratare, deformare si soc mecanic s-au utilizat tehnici moderne precum
Microscopie Optica, Analize de Duritate, Microscopie Electronica de Baleiaj si Difractic de Raze X. Pentru
demonstrarea efectului TRIP de absorbtie a energiei materialului nou conceput in comparatie cu celelalte oteluri, toate
cele patru oteluri au fost testate la soc mecanic (teste care imitd efectul unui impact al unui autovehicul la un accident
la o viteza de 60 km/h).

Evidentierea efectului TRIP (imediat dupa socul mecanic materialul se deformeaza plastic, prin aceasta se
preia o mare parte din energia de impact, dupa care o parte din austenita reziduala existenta in structura otelului se
transforma in martensitd). Acest fenomen duce la o durificare accentuata a otelului si la o deformare mai mica .

in urma prelucrarii rezultatelor, se determina eficacitatea otelului TRIP nou conceput (TRIP 4) in comparatie
cu celelalte oteluri reproduse din literatura de specialitate pentru a determina utilitatea viitoare a acestuia.
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The present PhD Thesis aims to design, develop, treat, characterize and test a TRIP steel with new
composition and improved properties, used for the roadworthiness structure of vehicles. In addition to this new
steel, three other steels with chemical compositions known and researched in the literature are compared and tested.
The development of the steels was done in an induction furnace with cold crucible, in vacuum and controlled
atmosphere, which allowed to obtain very good quality structures and improved physical-mechanical properties.
To characterize them after elaboration, treatment, deformation and mechanical shock, modern techniques such as
Optical Microscopy, Hardness Analysis, Scanning Electron Microscopy and X-ray Diffraction were used. To
demonstrate the TRIP energy absorption effect of the newly designed material compared to the other steels, all
four steels were tested for mechanical shock (tests that mimic the effect of an impact of a motor vehicle during an
accident at a speed of 60 km / h).

Highlighting the TRIP effect (immediately after the mechanical shock the material deforms plastically,
through which a large part of the impact energy is taken over, after which a part of the residual austenite existing
in the steel structure is transformed into martensite). This phenomenon leads to an accentuated hardening of the
steel and to a lower deformation.



Following the processing of the results, the efficiency of the newly designed TRIP steel (TRIP 4) is
determined in comparison with the other steels reproduced in the literature to determine its future usefulness.



