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Abstract

Analyze 45 # steel using the metal material phase diagram and performance calculation software JMatPro. The equilibrium phase
composition, undercooled austenite isothermal transformation curve (TTT), undercooled austenite continuous transformation curve
(CCT), and TTA diagram describing time, temperature, and degree of austenitization during the austenitization heating process of
45 steel were calculated through software. The liquid phase temperature of hypoeutectoid steel 45 is 1493°C, and the temperature
at which high-temperature ferrite begins to precipitate is below 1493°C. When the temperature drops to 1480 °C, the first drop of
liquid phase transforms into austenite at a temperature between 1480 °C and 1415 °C. The liquid phase continuously transforms into
austenite, and the liquid phase composition decreases continuously. When the austenite content increases to the solid phase line at
1415 °C, all the liquid phase alloys used transform into austenite without undergoing phase transformation. The solubility of carbon
in austenite decreases at 774°C, and the austenite begins to transform into ferrite. At temperatures between 774°C and 727°C, the
solubility of carbon in austenite gradually decreases, and ferrite will first eutectoid from austenite. When the temperature drops to
727°C, the remaining austenite undergoes eutectoid transformation into ferrite, pearlite, and a small amount of cementite. At 727°C
to room temperature, ferrite will precipitate from ferrite, and the final room temperature structure will be composed of ferrite and
cementite. Based on the simulation results, a rolling process for bar 45 steel was developed. After testing, the matrix structure
was found to be ferrite+pearlite, with a grain size of 8.5, a yield strength of = 375 MPa, a tensile strength of = 620 MPa, and an
elongation at break of = 15%.
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