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Study on Corrosion Behavior of Medium Carbon Low Alloy Ultra—high
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Abstract: The medium carbon low alloy ultra—high strength steel 24SiMn2TiB was selected as the
research subject. Specific alloying elements (Cr, Ni, and Cu) were incorporated into the base
composition of the steel, and the corrosion behaviors of both the original and modified steels in a
simulated marine atmospheric environment were systematically evaluated by electrochemical
measurements and salt spray tests. The results showed that the addition of 0.77% Ni, 0.72% Cr and
0.32% Cu significantly enhanced the corrosion resistance of 24SiMn2TiB steel under simulated marine
atmospheric environment, with the corrosion rate reduced by 11.1% to 22.7% compared to the original
steel. Further analysis revealed that Ni, Cr, and Cu facilitated the formation of stable corrosion products,
particularly a=FeOOH, which contributed to the formation of a compact rust layer and thus further
improved the corrosion resistance of the medium carbon low alloy ultra—high strength steel 24SiMn2TiB.
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Table 1 Chemical Composition of Tested Steels (Mass Fraction) %
TN C Si Mn P S Ni Cr Ti B Cu
FAFR 1 0.24 0.91 1. 66 0.014 0.003 6 0 0 0.029 0.002 1 0
R 2 0.24 0.86 1. 60 0.011 0.0012 0.77 0.72 0.036 0.001 5 0.32
F2 REMH SR
Table 2 Mechanical Properties of Tested Steels
Fr —40°C el I I RE R (KV,)/) SRR AT EE HBW 1073000

WG

R, /MPa R /MPa A% N, N, N, S N, N, N, A0
MAL R 1193 1488 9.26 14.8 15.2 15.3 15.1 461 451 432 448
M2 R 1238 1535 10. 64 23.3 22.9 20.9 22.4 461 457 461 461
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Table 3 The Parameters of the Salt Spray Test
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Fig. 1 the Open Circuit Potential and AC Impedance of Tested Steels
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Table 4 the Average Corrosion Rate of
Tested Steels for Different Durations

x 1.1 (2)

S48 ik R/ (mm/a)
Wi
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1 1. 11 1.08 1.37 1.19
2 0.94 0.96 1.09 0.92
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Fig. 2 Macroscopic Morphologies of Tested Steels under Different Corrosion Durations
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Fig. 3 Macroscopic Morphologies of Derusted Tested Steels Subjected under Different Corrosion Durations
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Fig. 4 XRD Results of Two Steel Grades with Different Corrosion Durations

FBEORTPES ey B, RAEZME ) BRI EI RS, RS s
PFHEBE , a a-FeOOH [ & i,y 18552 hH Ay Dot 8] (9 2B 4, R 2 19 ey (B R T80 1, 150
BWIH (y-FeOOH+B-FeOOH+8-FeOOH+Fe 0, % B AP 2 B b 0 AR 1

x5 KNG E HHHE LB
Table 5 Phase Proportion of Tested Steels in the Rust Layer
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480 h 22.0 65.0 13.0 0 0.28 25 58 17 0 0.33
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