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Atmospheric Exposure Test of AF1410 High-strength Steel
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ABSTRACT: Objective To study the atmospheric corrosion characteristics and rules of AF1410 high—strength steel.
Methods Through the study of natural atmospheric exposure test, the samples were analyzed using the weight loss
analysis, image processing, section analysis, electrochemical methods and so on. Results The corrosion rate of AF1410
high—strength steel decreased as the thickness of corrosion products increased in the initial corrosion stage. As the
exposure time increased, the internal stress of the rust layer increased because of the thickness of corrosion products
increased, this situation led to cracking of the rust layer until falling off, and the corrosion rate increased at this point.

Later the corrosion rate decreased with the increase in the thickness of the corrosion products. For the samples exposed
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for 5 years, the thickness of corrosion products increased, and the phenomenon of corrosion cracking and local falling
off increased. Conclusion The corrosion rate of AF1410 high—strength steel showed an undulation process.

KEY WORDS: atmospheric corrosion; high—strength steel; corrosion behavior

8 e 98 A A T IR B2 KT 700 MPa, HTH5%
JEK T 1200 MPa F8IM . BF5E 20, 92 20 142 80
AEARHIFR Y AF1410 /=53 A ANCEA s B L s
G S B 1R R RIS B R B AR PE R
WASAR, B 72 F T e R B 2 45 A b R4,
Tl 1 5 e R B A A SR B R
TEIR S ZAE LT R i PR A 2 AR A Dl e
R B R B WML B i 5, R U2

AHAE SRR ERTE P A0 S T s AT T LA
1 e

1.1 KRR S

IR AF1410 o BEAN , HAL 2R 1,
FAE A 100 mm x 50 mm X 4.5 mmo

®1 AF1410NHIUFER S RERENH
Table 1 Chemical composition of AF1410 alloy

%
lp %y C Mn Si S p S+P Cr
JE L 0.15~0.19 <0.10 <0.10 <0.005 <0.008 <0.010 1.80~2.0
L%y Ni Co Mo Ti Al 0 N
SR 9.50~10.50 13.50~14.50 0.90~1.10 <0.015 <0.015 <0.0020 <0.0015
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Fig.1 Corrosion fracture appearance of AF1410 steel after
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Table 2 Chemical composition of rust (EDX) after S—year

exposure
%

SHFRSERICR S i SFESIENRITR &
LR B TR | iR B TR
CK 2.14 5.11 0K 2867 58.13
OK 3472 6231 || SK 214 2.16
SK 1.41 127 || GrK 054 0.34
CaK 028 020 || FeK 5169 30.02
FeK  43.64 2243 || CoK  9.08 5.00
CoK 1138 555 || NiK  7.87 435
NiK 642 3.14
BE 10000 100.00 || & 10000 100.00
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Fig.2 Corrosion appearance of AF'1410 high—strength steel after

atmospheric exposure in Beijing
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Fig.3 SEM image of surface morphology of AF1410 high—strength

steel after atmospheric exposure
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Fig.4 relationship between weight loss and exposure time
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Fig.5 EIS of AF1410 high—strength steel rust after exposure in
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Table 3 Data of AF1410 samples after 1, 2, 3 and 5 years of exposure

JEtE/a R/(Q-em?)  RIQ-em?) CPE/(Q'-em®) nm R/AQ-cm’) CPES(Q7'-em®) n W,
1 0.01 48.5 1.71E-8 0.96 1023 1.38E-3 0.22 1.24E-3
2 10 105.7 7.21E-8 0.85 2188 1.20E-3 0.30 1.43E-3
3 0.01 31.6 1.94E-8 1 783 2.00E-3 0.26 1.67E-3
5 10 928 1.07E-7 0.83 162.7 3.57E-3 0.23 1.45E-3
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