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Effect of Low-Temperature Tempering on Microstructure and
Mechanical Properties of Low-Carbon Martenstic Ultra-High Strength Steel

SHI Shuhua, GAO Qing, QIAN Yajun
(Xiangtan Iron & Steel Group Co Lid, Xiangtan 411101, Hunan, China)

Abstract: The effects of low temperature tempering on the microstructure and mechanical properties of Q1100 ultra-high
strength steel after pretreatment of normalizing and quenching were studied. The results show that tempered martensite were
obtained after normalizing (890 °C X 40 min) + quenching (890 C X 30 min) + tempering ( 185-320 C x 90 min)
processes. After tempering at different temperatures, all tested steels have their tensile strength higher than 1 360 MPa,
yield strength higher than 1200 MPa, hardness higher than 400HV3, elongation higher than 13%, and impact energy at
—-40 °C higher than 35.2 J. With the rising of tempering temperature, the tensile strength and hardness gradually
decrease, the yield strength first increases and then decreases, the elongation after fracturing increases after an initial
slight decrease, and the impact energy at =40 “C decreases followed by increase. At a tempering temperature of 230 °C ,
the steel in the test has tensile strength of 1445 MPa, yield strength of 1 238 MPa, hardness of 429HV3, plasticity of
13.8%, and toughness of 47.5 J, which all largely exceed the service standard of Q1100 ultra-high strength steel for
construction machinery.
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