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ABSTRACT: The paper aims to study the corrosion rates, corrosion products and morphologies of the corrosion layers Q235,
40Cr and the galvanized steel exposed for 1 year in three sites of H1, R1 and T28 of Anhui province and discuss the atmospheric
corrosion mechanism. The weighing method was used to test the weight loss of the steel samples. Optical and electronic scan-
ning microscopes were used to observe the planar and cross-sectional views of the corrosion layers. An energy disperse spec-
troscopy and an X-ray diffractometer were employed to test the micro-zone compositions and the phases composition of the
corrosion layers, respectively. The atmospheric corrosion products of the Q235 and 40Cr were FeOOH, Fe;0,4, Fe (OH); and
FeSO,, and those of the galvanized steel were ZnO and ZnSO,. Wool ball-like a-FeOOH and flake-like y-FeOOH can be ob-
served on the surfaces of the corrosion layers of Q235 and 40Cr. The corrosion layer of the galvanized steel was dense; however,

etch pits existed on the corrosion layer of the galvanized steel at site T28, which degraded the corrosion protection ability of the
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corrosion layer. The sequence of the corrosion rate of the three steels is 40Cr > Q235 > the galvanized steel. The steels at site R1

have the highest corrosion rate, and those at site T28 have the lowest corrosion rate.

KEY WORDS: grid equipment steel; atmospheric corrosion; corrosion rate; corrosion product; microstructure; corrosion

mechanism
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Tab.l1 Meteorological parameters of partial districts of Anhui province in May 2018 - April 2019
X SEHEEEIC PR /%  NO, BRI/ (mg m ™) SO, MK /(ng'm™>) 2 REHEE(AQI)
E7YN 16.7 76 0.733 8.8 79
bR 16.5 81 0.774 9.9 78
HER 15.5 76 0.732 13.6 95




100 + kO W B TR

2020 4 7 H

Ja, AR R SN E 1 R, Q235 K
JE b 2 S VR €0, 40Cr 2 T 1) 5 Tl 23 B0 6 T R — S
T FEAABEARBEL, AT 0 40Cr Y 75 B 3 0 45
Q235 ™8 (WLIE 1a, b) , i8R0 B 0 K 1
BHEKE, EZECE, EMRAREREAL (WE 1) .
& GB/T 19292.2—2018 ( &)@ MA 4 MIEM KX

JEh e 2 . JEMARHATE SE ) , XTIEEE 2
FIFE HT R1 B T28 3 i, = Fh A e 10 - 24 5 il R
HIE Q235 J 40Cr FNIAFETE T28 3l x5 A KRB 12k
Ak C2, 7E H1 K R1 35S RAEHN R C3;
B EEARIURETE T28 2 HI 3l 5 A RSB g 9 €2,
FE R1 3 S RAE g8 C3.

a Q235

b 40Cr

c BEEEN

(L PN i ) RS2

Fig.1 Optical morphologies of the atmospheric corrosion layers of the steels: a) Q235; b) 40Cr; c) galvanized steel
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Tab.2 Average corrosion rates of three steel samples

pm/a
il A Q235 40Cr PEEFN
HI 26.1 28.4 0.38
R1 38.6 40.9 0.79
T28 22.3 23.4 0.23
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Fig.2 XRD patterns of the atmospheric corrosion layers of
the steels: a) Q235; b) 40Cr; c) galvanized steel
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Fig.3 SEM images of the atmospheric corrosion layers of the steels: a) Q235; b) 40Cr; c) galvanized steel
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Fig.4 EDS spectrum of point 1 in SEM image of site T28
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Fig.5 Optical cross-sectional images of the atmospheric corrosion layers of the steels: a) Q235; b) 40Cr; c) galvanized steel
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