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ABSTRACT: This paper aims to reveal the influence rules of low temperature on the impact toughness and tensile performance
of structural steel. Through impact and tensile test, the change rules of such mechanical performance as impact absorbed energy,
tensile strength, and the elongation rate after fracture of three structural steels at —70~20 ‘C were studied, the microstructure
and the impact fracture morphology features of materials were observed and characterized by the metallographic microscope
(OM) and environmental scanning electron microscope (ESEM), and the ductile-brittle transition temperature was measured by
impact absorbed energy method. Both 45A and 300M structural steels had body-centered cubic lattice. The change rule of the
impact absorbed energy of 45A structural steel was S-shaped with the temperature decreases and produced ductile-brittle transi-
tion. Compared with 45A structural steel, the decrease range of impact absorbed energy for 300M structural steel was smaller,

and its impact absorbed energy was still up to 75% at =70 ‘C. 1Cr18Ni9 had face-centered cubic lattice and gentle change of
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impact absorbed energy without ductile-brittle transition found at test temperature range. The tensile strength and yield strength

of the three structural steels all increased in different degrees with the temperature fell, but the elongation rate and reduction of

cross section after fracture decreased. The low temperature brittleness of structural steel has relation with lattice types. The

metals with body-centered cubic lattice have cold brittleness, but the metals with face-centered cubic lattice not. The duc-

tile-brittle transition temperatures of 45A and 300M structural steels measured by the impact absorbed energy method are

—28 C and <-70 C respectively.
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Fig.1 Geometric dimension of tensile specimen
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Fig.2 Microstructures of three test structural steels
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Fig.3 XRD pattern of three test structural steels
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Fig.4 Impact absorbed energy-temperature curve of three structural steels
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Fig.6 SEM of fracture morphology for 300M structural steel at different test temperatures
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Fig.10 Stress-displacement curves of three structural steels at different temperatures
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