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The purpose of this work is to analyze the mechanical properties of a titanium and niobium microalloyed low carbon steel, an API 5L X65, in some microstructural conditions: as received and from the thermal treatment (quenching and austempering from the intercritical annealing at two temperatures: 1043 and 1083 K). Tension, crack tip opening displacement and Vickers hardness tests have been conducted in order to analyze the strength, ductility, fracture toughness, and hardness. The as received condition, with a ferrite and perlite microstructure, presented tensile strength of 617 MPa, elongation of 25.4%, reduction in area of 74.3% and fracture toughness of (m=0.35mm. The quenching in oil from the intercritical zone showed a microstructure composed basically of ferrite and martensite, and presented, for the 1083 K, good levels of tensile strength (637 MPa), elongation (29.7%), reduction in area (70.6%), and fracture toughness ((m=0.45mm); this condition is optimized when comparing to the as received condition, and for the 1043 K, high tensile strength levels (690 MPa), but low values of reduction in area (61.2%) and fracture toughness ((m=0.27mm). The austempering in 643 K, from the intercritical zone (1043 K), showed a microstructure composed of ferrite and bainite and presented good levels of tensile strength (598 MPa), elongation (28.5 %), and fracture toughness ((m=0.44mm), and very high levels of reduction in area (81.7 %), indicating a better relationship among the mechanical properties when comparing to the quenching condition from the same intercritical temperature (1043 K), and also an optimization in relation to the as received condition, in spite of the decrease in the tensile strength.
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