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Abstract: The performance of rust layer of 10PCuRE 10PCu weathering steels is studied by XRD,
EPMA and SEM. The kind forming process and protection mechanism of the corrosion products of
10PCuRE are obtained. Through the contrastive study of rust layer of rare earth weathering steel and
weathering steel without rare earth, it is obtained the protective rust layer on 10CuPRE is divided into
two layers including of outer rust layer and uniform compact inner rust layer. The 80% constituent
phase of inner rust layer is steady & FeOOH. The results indicate rare earth can promote alloying ele
ment Cu to enrich in the inner rust layer of 10PCuRE, the protective inner rust layer is easy to crea
ting. So corrosion resistance of steel is improved.
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1 ( !/ %)
Table 1 Composition of test steels (mass fraction/ %)
Number C Mn Si S 0 P Cu RE
1* 0.08 0.45 0.21 0. 0045 0.0019 0. 100 0.31 -
2 0. 095 0.44 0.21 0. 0045 0. 0024 0.102 0.31 0.012
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Fig. 1 XRD spectra of outer rust layer(a)and inner rust layer(b)
of 2% steel after dry-wet immersion test for 240 hours
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Fig. 2 XRD spectra of outer rust layer(a)and inner rust layer(b)

of 2% steel after dry-wet immersion test for 168 hours
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’ Fig.3 XRD spectra of rust layer of 1#
Fes 04 ’ steel after dry-wet immersion test for 168 hours
2
Table 2 Relative content of each rust phase of rust layer
Numb er Rust layer location a FeOOH ¥FeOOH ¥Fer 03 Fe; 04
1# (168h) Rust layer 34% 31% 18. 5% 16. 5%
Inner rust layer 60. 4% 17% 15.7 % 6.9%
2# (168h)
Outer rust layer 44.2% 42.7% 5.1% 8%
Inner rust layer 81.4% — 13.3% 5.3%
2* (240h)
Outer rust layer 65. 8% 23. 4% 5.7% 5%
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Fig. 4 The section of 1# steel(a)and 2* steel(b) after dry-wet immersion test for 108 hours
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