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Corrosion behavior of high strength weathering steel for concrete pole
Huang Yao', Zhu Binrong', Li Feng’, Li Xingeng’, Yan Fengjie’

(1. China Electric Power Research Institute, Beijing 100192, China; 2. State Grid Corporation of China, Beijing 100031,
China; 3. State Grid Corporation Joint Laboratory of Advanced Electrical Engineering Materials (Shandong), State Grid
Shandong Electric Power Research Institute, Jinan 250001, Shangdong, China)

Abstract: The corrosion behavior of two weathering steels, AYNH 420 and SQNH 420, was studied by
using indoor accelerated corrosion tests, XRD analysis, and electrochemical methods. Weightlessness
test was used to determine the corrosion rate of the two steels, and the corrosion kinetics of tow steels
was studied. The micromorphology and structure of the corrosion products were characterized.
Moreover, the corrosion mechanism of tested steels was studied by potentiodynamic polarization and
AC impedance spectroscopy. The results indicate that under the same conditions, the corrosion rate of
SQNH 420 is lower than that of AYNH 420. The compositions of corrosion products were Fe,O,, a-
FeOOH, B-FeOOH and y-FeOOH, etc. There are two layers in corrosion products, and the inner layer
with good adhesion and compact structure plays a protective role. In addition, as the corrosion time in-
creases, the corrosion products increase, and the corrosion tendency of two steels decreases, and the
electrode reaction changes from electrode control to diffusion control.
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Table 1 Chemical compositions of weathering steel for transmission tower %

Ji= C Si Mn S P

Cr Ni Cu Nb N Alt

SQNH 420 0.05 0.29 0.61
AYNH 420 0.07 0.31 1.03

<0.002 <0.01
<0.005 <0.02

0.39 0.50 0.38 0.034 <0.003 0 0.041

0.50 0.14 0.30 0.020 <0.006 0 0.040
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Fig. 1 Accelerated corrosion rate of two weathering steels

2.2 M A iR 2 OS5t S XRD 48t
T A6 A A T 19, 2 TP B B4 £ 1) 45
J2, X 5558 A B AR R, E A 2 B (] A SE G, A A
B2 B0 B INRIE AT A8 (L BUR 2, 8620
FHMEIZ S NGIZ, IMBIZHIN S T, TN S)E%

BB, a2 5K, TSSO 2, (A5 i
YA 5 o R R R A A T

SQNH 420 M A AR 45 S an e 2 fr
No HIE 2 AT, 22 24 h JEIIR iR 56 )5, SQNH
420 i i A4 1R 2R T T i A B A € 1 S ke
R AT 5 SRR EEAES; i 72 b )5, ™= 4
7 55 R URE R I, (HUBS ™= A48, M AN
JE 1k 120 h 5, S i 38 50 78 56 A R IR SR T
JE 1k 168 h J5, FEAR €0 14 B il ™ B B 414 (LR
JE = TR, R T H IRV AR Sl 240 h
TFEERTE S ik 288 h =, IRl 248
J&, SR P S XA B i, F 53 Ty
JRIEBIS: . HIRVE/S R IR A T LA, 1k 24 h
Jei, e ARSI R B X S s Tl =475 ik 168 h
J&i, BRI = E R T T ik 240 h
Ji, TR I PR IR T DL Ay sk, JEL RS T
 3(a) i7R; 851k 288 h J, TRRE R A plu B AR 4
K, HJRff e KE L E 3(b) s .

s M
..'f
.

El 2 SQNH 420 &N EHAEEHE LEEWEH—XJJF/%%
Fig.2 Macro morphology of SQNH 420 weathering steel
samples after periodic infiltration corrosion test
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Fig.3 Partial enlarged drawing of SQNH 420 weathering steel after pickling
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Fig. 4 SEM image of SQNH 420 corrosion product
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Fig.5 SEM images of AYNH 420 corrosion product
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