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Abstract: The effect of different Al contents on the phase transformation behavior, microstructure and mechanical proper-
ties of corrosion resistant steel were studied by using Thermo-Calc thermodynamic calculation software, scanning electron
microscopy and tensile testing machine. And the corrosion resistance of experimental steels with different Al contents was
studied and analyzed through electrochemical corrosion experiment and immersion corrosion test. The results show that
when the Al content in w[ Al] increases from 0. 5% to 1%, the range of ferrite and austenite two-phase zone in experimen-
tal steel decreases, the austenite formation temperature drops from 1450 “Ctol 430 °C, and the precipitation temperature
of cementite increase from 760 “C to 770 ‘C. The increase of Al content has a significant effect on the ferrite phase, but has
little effect on the precipitation phase in steel. The increase of Al content is conducive to the formation of ferrite phase in
the structure. Although the increase of Al content will increase the tendency of grain coarsening in the steel and slightly re-
duce the strength, it can improve the plasticity and low temperature impact toughness of the steel, especially for improving
the impact toughness of the steel. The increase of Al content not only contributes to the positive shift of corrosion potential ,
decreases the corrosion current density of steel , but also reduces the corrosion rate of test steel. With the increase of Al con-
tent, the density of test steel and the proportion of protective a-FeOOH in the rust layer are improved, which hinders the
further penetration of corrosive medium (Cl) and reduces the content of corrosive medium in the rust layer, thus improv-
ing the Marine atmospheric corrosion resistance of the steel.
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Table 1 Chemical composition of the experimental steels %
155N C Si Mn P S Cr Mo Als Nb Ti Fe
0.5%w[Al] 0.07~0.08 0.2~0.5 0.35~0.65 <0.03 <0.03 0.80~1.20 0.2~0.35 0.4~0.6 <0.03 <0.03 Bal
1%w[Al] 0.07~0.08 0.2~0.5 0.35~0.65 <0.03 <0.03 0.80~1.20 0.2~0.35 0.9~1.1 <0.03 <0.03 Bal
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Fig. 1 Relation between temperature and equilbirum phases in Al containing tested steels : (a)0. 5%w[ Al], (b)1%w[ Al]
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Fig. 2 Phase volume fraction diagram of Al containing corrosion—resistant steel : (a)0.5%w[ Al], (b)1%w[ Al]
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Table 2 The rolling process parameters of Al containing
steel
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Table 3 The mechanical properties results of tested steel with thickness of 6 mm
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Fig. 4 Impact fracture morphology of tested steels : (a)0.5%w[ Al], (b)1%w[ Al]
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Table 4 Weight loss fitting results of tested steels
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Fig. 9 Microscopic morphology of rust layer surface of tested steels : (a)0. 5%w[ Al], (b)1%w[ Al]
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Table 5 XRD analysis results of tested steels rust layer
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