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ABSTRACT: This paper aims to study the effect of heat treatment process parameters on microstructure, tensile fracture and
mechanical properties of BR1500HS ultra high strength steel, and to study the effect of holding time and heating temperature on
hardness, tensile strength, microstructure and elongation after quenching. BR1500HS was heated to a certain temperature, and
the sample was fully austenitized by holding, then cooled in water, and the mechanical properties of the material after cooling
were tested. In addition, Kriging model is introduced to approximate the relationship between heating temperature, holding time
and hardness, tensile strength and elongation, and NSGA- Il multi-objective genetic algorithm is used to optimize the surrogate
model. The results show that when the holding time is fixed, the hardness first increases and then decreases, the tensile strength
first increases and then decreases, and finally tends to be stable with the increase of heating time. When the heating temperature
is constant, the hardness first increases and then decreases with the increase of holding time. When the heating temperature is
inconstant, the change of tensile strength with holding time is different; When the heating temperature is below 950 C, it in-
creases with the increase of holding time; when the heating temperature is 950-1000 C, it first increases and then decreases with
the increase of holding time. The results of experiment and surrogate model show that the error is small, which can guide the
heat treatment process of BR1500HS ultra-high strength steel.
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Fig.3 Effect of different holding time and heating temperature on hardness, tensile strength and elongation
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Tab.2 Experiment design
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C s (HRC) MPa %
1 850 160 52 1522 11
2 900 160 50 1535 12
3 850 360 46 1494 10
4 950 360 50 1519 10
5 800 240 42 1123 10
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30 900 240 51 1578 7
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Tab.3 Optimized solution and the experimental results BR1500HS
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