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Influence of Controlled Rolling and Cooling on Microstructure and
Mechanical Properties of Marine Steel
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Abstract: The microstructure and properties of two kinds of steel for ship controlled rolling and cooling were studied. The
results show that the structures of the two steels are bainite, acicular ferrite, polygonal ferrite and a small amount of pearlite
after controlled rolling and cooling. The tensile strength, hardness and low temperature impact toughness of the
experimental steel are improved by the combination strengthening of small M-A island and ferrite fine grain. The impact
energy of the two experimental steels in the 0° rolling direction is the largest, reaching 238.74 J and 274.68 J, respectively,
while the impact energy in the 90° rolling direction is the smallest, and steel B is higher than steel A. The increase of
nickel content can improve the hardness, strength, plasticity and low temperature impact toughness of the experimental

steel.
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Tab.1 Chemical composition of experimental steel
W Cc Si Mn P S Ni Cr Cu Nb Ti Alt N
A 0.05 0.21 1.5 0.004 0.003 0.31 0.33 0.21 0.02 0.014 0.02 <0.004
B 0.051 0.19 1.49 0.004 0.003 0.62 0.32 0.20 0.021 0.014 0.03 =<0.004

K K 90,72,57,45,36,29 1 25 mm , K F 45 5
RKEF3IHXRNERETFE=215%, BETFTERY
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Tab.2 Controlled rolling and cooling parameters of
experimental steels
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Fig.1 Microstructure of experimental steels after controlled rolling and cooling
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Fig.2 Microstructure of experimental steels after controlled rolling and cooling
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Fig.3 SEM images of tensile fracture of experimental steels
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Fig.4 SEM images of impact fracture surface of experimental steels
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Tab.3 Hardness and impact energy(-80 °C) of
experimental steels
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