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Tab. 1 Chemical composition of test materials

AR : TR R : :
C Si Mn P S Al Nb \% Ti Cr Ni Cu Mo
Q235 0.18 0.3 0.42 0.014 0.016 - - - - — — — -
Q550 0.12 0.3 1.45 0.015 0.003 0.018 0.039 0.004 0.02 0.194 0.01 0.015 0.001
40Cr 0.38 0.2 0.62 0.008 0.004 0.016 - 0.005 0.002 0.93 0.03 0.012 0.007

35CrMoA  0.39 0.36 0.52 0.013 0.018 —

- - — 0.95 — - 0.185

*2 HEATERREMNBERANNESSEENE
Tab. 2 Air quality data during the exposure test period in Chengdu

PM2.5/ 0(S0,)/ 0(COY/ 0(NO,)/ 00,/
H 1 R/ C FHNREE/ 2 . . \
(pgem™ °) (mgem*) (pgem™®) (mgem *) (pgrm™ %)
2021.07 27 80 22 26 5 0.59 135
2021.08 26 83 18 24 5 0.623 121
2021.09 23 85 19 23 5 0.61 101
2021.10 17 88 24 30 4 0.587 51
2021.11 11 84 50 39 6 0.637 43
2021.12 8 82 65 48 6 0.839 41
2022.01 7 83 67 40 5 0.935 45
2022.02 7 81 43 27 5 0.732 63
2022.03 17 69 48 41 6 0.684 108
2022.04 18 73 32 30 5 0.56 116
2022.05 21 76 30 29 5 0.584 123
2022.06 25 78 29 25 5 0.613 131
2022.07 28 71 25 22 4 0.577 165
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Fig. 1 Macro-morphology of samples after exposure to atmospheric

environment in Chengdu for 1 a
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Fig. 2 Micro-morphology of rust layer on the surface of samples after exposure to atmospheric environment in Chengdu for 1 a
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Fig.3 Micro-morphology of surface corrosion pits of samples after exposure to atmospheric environment in Chengdu for 1 a

(after removing the corrosion products)
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Fig. 4 SEM morphology of samples after exposure to atmospheric environment in Chengdu for 1 a
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Fig. 5 XRD pattern of samples after exposure to atmospheric

environment in Chengdu for 1 a
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Fig. 6 EDS spectrum of samples after exposure to atmospheric environment in Chengdu for 1 a
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Fig. 7 Polarization curves of samples after exposure to atmospheric

environment in Chengdu for 1 a

®3 RULHEBEHE

Yy RAETE L, 40Cr 1985 2 HL B = T Q550, H
A0Cr "Rk & 1 U] 58 T Q550 , 3 B J ol i ¢
AR S5 R
F4 BAFEmENSETE
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Tab.3 Polarization curve fitting data
i E. ./V J o/ (Asem™®)
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Fig. 8 Nyquist plots of samples after exposure to atmospheric

environment in Chengdu for 1 a
FURYHOE Y, Sl ZSimpwin BAEHEITIIA .
SRR 9 s A RIS TS BOLE 4,
HobROMIEWAM R, SRR Q, A I bl
YZHEAS W AP BUZ B, 52 RS2
TRIPRE ) OGS, HAE R, F I H Ak 2 Jo ol
Me A, HZE 4 T, Q235 19 R, KT HoAl = A Ik
B4 A X AT e SR Q235 RIS EE TR,
T o™= Y 2 g b H 5 i 7% » R 5 478 1 JE 1R 3R
Al , NR*]&H@@J%%E@WN’%H NraliRE e LN

-

9 SRS HEEE

Fig. 9 Equivalent fitting circuit diagram
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Corrosion Behavior of Low Alloy High Strength Steel and Q235 Carbon Steel in

Chengdu Atmospheric Environment

XIAQO Pan', LI Weiguang', PAN Jilin'"?
(1. The Fifth Research Institute of Telecommunications Science and Technology Co., Ltd., Chengdu 610062, China;
2. Sichuan Chengdu National Field Science Observation and Research Station of
Soil Environmental Materials Corrosion, Chengdu 610062, China)

Abstract: The corrosion behavior of three kinds of low alloy high strength steel (Q550 steel, 40Cr steel, 35CrMoA steel )
and Q235 carbon steel exposed in Chengdu atmospheric environment for one year was studied by atmospheric exposure test and
electrochemical test. The results showed that the corrosion rates of Q550 steel, 40 Cr steel, 35 CrMoA steel and Q235 carbon
steel in Chengdu atmospheric environment were 80.07,83.39.,80.66 and 138.98 g/(m”+a), respectively, and the maximum pit
depths were 66.01,40.86,49.30,45.18 pum, respectively. The composition of rust layer on the surface of the four samples was
basically the same, mainly composed of Y-FeOOH, o-FeOOH, Fe, O, and Fe;O,. The content of a-FeOOH in the rust layer
on the surface of low alloy high strength steel was higher than that of Q235 carbon steel. The rust layer resistance of Q235
carbon steel was higher than that of three kinds of low alloy high strength steel. However, due to the loose corrosion products
and the failure to completely cover the metal matrix. the corrosion rate was larger, that was, the corrosion resistance of three
low alloy high strength steels was better than that of Q235 carbon steel.

Key words: low alloy high strength steel; atmospheric corrosion; corrosion rate; electrochemical test
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