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Influence of Nickel Content on Microstructure and Mechanical
Properties of Controlled Rolling and Cooling Marine
Nb-Ti Microalloyed NiCr Steel
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Abstract The microstructure and mechanical properties of controlled rolling and controlled cooling 0. 31% Ni and
0.88% Ni two Nb-Ti microalloyed NiCr steel are investigated. The results show that granular bainite ,upper bainite, acicular
ferrite , polygonal ferrite and a little of pearlite in marine steel are obtained by controlled rolling-cooling. Controlled rolling and
controll cooling result in the refinement of the ferrite grain and the increase of M-A islands. Both steels have high tensile
strength , yield strength,elongation and hardness,and the mechanical properties of 0. 88Ni- 0. 32Cr steel are higher than those
of 0. 31Ni- 0. 33Cr steel. The impact energy of longitudinal direction all of the marine steels exceeds 200 J,and that of 0. 88Ni-
0. 32Cr steel exceeds 300 J at —80 °C.0.88% Ni is optimum of containing nickel of steel. This is atiributed to the ferrite grain
refinement strengthening,M-A islands compound strengthening , precipitation strengthening and dislocation strengthening due to
controlled rolling and controlled cooling. Nickel effectively improves low-temperature impact toughness of marine steel.

Material Index Marine Steel, Controlled Rolling-Cooling, Ferrite Grain, M-A Islands, Precipitation Strengthening
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Tablel Chemical composition of test steel /%
EEH C Si Mn P S Ni Cr Cu Nb Ti Al N

0.31Ni-0.33Cr  0.050 0.21 1.50 0.004 0.003 0.31 0.33 0.21 0.020 0.014 0.02 <0.004
0.88Ni-0.32Cr  0.045 0.20 1.53 0.003 0.002 0.88 0.32 0.21 0.020 0.014 0.02 <0.004
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Fig. 1 Schematic illustration of tensile (a) and impact (b) specimens
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Fig.4 TEM Micrographs of 0. 88Ni-0. 32Cr steel after controlled rolling and cooling: (a) M-A island; (b) dislocation and (¢) precip-

itated phase
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Table 2 Mechanical properties of experimental steel

N Wl 80 CopEREa/]
LR Rm/MPa  Rop/MPa  As/% "y 0 45° 90°
0.31Ni-0.33Cr 738.96 641 9.60 255 238.74 188.23 101.16
0.88Ni-0.32Cr 889.56 648 13.37 364 309.87 235.66 223.80
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