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INFLUENCE OF Cu AND Mn ON CORROSION BEHAVIOR OF
LOW ALLOY STEEL IN A SIMULATED COASTAL ENVIRONMENT

LIU Guo-chao,DONG Jun-hua,HAN En-hou,KE Wei
Environmental Corrosion Center ,Institute of Metal Research ,Chinese Academy of Sciences ,Shenyang 110016

Abstract ; Corrosion rates of 16Mn steel and Cu-Mn weathering steel in a simulated coastal environment
are measured by wet/dry cyclic test. The rust layer was observed and analyzed by SEM,XRD and XPS.
The experimental results show that the corrosion rate of Cu-Mn weathering steel was lower than that of
16Mn steel,due to the formation of a denser rust layer. The rusts on the two steels were consisded of
Fe,0,,a-FeOOH, 3-FeOOH,y-FeOOH and amorphous. The amount of a-FeOOH and B-FeOOH in the
rust of 16Mn was larger than in that of Cu — Mn steel. The addition of Cu increased the amount of Fe; 0, ,
while the addition of Mn decreased the amount of y-FeOOH in the rusts. XPS results show that, Cu existed
in the form of CuFeO, ; Mn existed as MnO in the initial stage ,and then transferred to Mn, O, after the rust
layer stabilized. The synergetic effect of Cu and Mn improved the corrosion resistance of Cu-Mn steel.
Keywords : wet/dry cyclic ; weathering steel ; XRD ; EPMA ; XPS
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Table 1 Compositions of 16Mn steel and

Cu-Mn weathering steel ( mass % )
Wk B 31 :2007-03-19 #7 ;20070522 &3

FETH  BRERERB & MR (973) (2004CB619101 ) Fil steel ¢ Si. Mn S P Cu Fe
K H RBP4 TR H (50499336 ) ¥ 8l 16 Mn steel  0.18 0.31 1.43 0.024 0.021 0.05 balance
TEB RS XN EHE (1982 - ) 5, 84, BFFE 0 10 R AR A 250 i ol Cu-Mn

. 0.17 0.70 1.50 0.012 0.019 0.29 balance
Tel:024 —23891903 E — mail ; gcliu@ im. ac. cn weathering steel
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Fig.1 Weight gain as a function of wet/dry cycles
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Fig. 2 Cross-section of rusts on

16Mn steel(a) and Cu-Mn weathering steel(b)
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Fig. 3 Mass fraction of phase-constituents of rusts
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Fig. 5 Profiles of Cu and Mn across rust layer/substrate for Cu-Mn steel after 40 cycles
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Fig. 6 XPS spectra of rusts of steels after one cycle(a)Mn2p3/2 for 16Mn steel (b) Mn2p3/2 for Cu-Mn steel (c¢)Cu2p3/2 for Cu-Mn steel
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Fig.7 XPS spectra of rusts of steels after three cycles(a)Mn2p3/2 for 16Mn steel(b) Mn2p3/2 for Cu-Mn steel (c¢) Cu2p3/2 for Cu-Mn steel
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Fig. 8 XPS spectra of rusts of steels after 40 cycles
(a)Mn 2p3/2 for 16Mn steel, (b) Mn 2p3/2 for Mn-Cu steel

2.8
2.4
2.0t
1.6
1.2}
0.8
0.4
0.0
-0.4¢
0.8}
-1.2}
-1.6

E,V(SHE)

2 0 2 4 6 8 10 12 14 16
pH
Fig. 9 Pourbaix diagram for Fe-Cu-H,O system (298K, Py, =

P,, =101325Pa,aFe’* =aFe’* =107°)
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