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Development of domestic and international corrosion fatigue
test technologies for weathering steel
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Abstract: To improve the application of weathering steel in bridge constructions, corrosion fatigue test can be
adopted as an effective approach to investigate its fatigue performance under corrosion. First, the classification of
the corrosivity of environment, uniform corrosion, and pitting corrosion were introduced, and the effects of corrosion
on the fatigue performance of steel were briefly described. Next, three typical types of fatigue tests were reviewed,
and results of both domestic and international studies were summarized and analyzed. Then, the content of corrosion
fatigue test was summarized, including design of steel specimens, corrosion test methods, and fatigue test methods.
Finally, a series of fatigue tests were carried out on 20 corroded HPS 485W and Q345CNH steel specimens, and
results were compared with naturally corroded weathering steel specimens. Results indicate that corrosion
environment can greatly influence the corrosion of steel, in which the pitting corrosion is a critical factor that can
induce the initiation of fatigue cracks. Meanwhile, relevant experimental studies need to be carried out orderly and
hierarchically although there are many different kinds of corrosion fatigue test methods. Besides, the design
optimization of specimens should be made based on the related codes, and it is critical to take into account of the
excessive energy dissipation of specimens during fatigue tests. In experiment process, a reasonable control of
corrosion environment conditions is crucial to guarantee the expected test results. It is worth noting that the fatigue
strength of the weathering steel specimens decreased significantly after the salty spraying dry/wet corrosion test, and
the scatter in data was notably reduced compared with those of uncorroded specimens. Based on the combination of
natural corrosion test and accelerated corrosion test, the progresses from weathering fatigue test to corrosion—fatigue
test and from small specimen to structural specimen can be gradually realized.
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Fig.1 Fatigue crack initiated from pitting corrosion
1.4 J& b x40 50 982 55 14 e B 22 M1

10 a 0], BEEBOR BB | A HE B NAT 2
B a5 2 FIOULIN B A8 AN T 1 30, Xof i g 5
FFVERERIDT St R 22 B, SCRR[ 5 ) % I8 X &) g ik
Xof B A S5 R B Tl 55 i A EA TP A SRR 155
JE b 2 B A5 M 55 T AR BEE T T 57
WFFE T IE , SCHR[ 28 3@ BFFY Albrecht 148 il Ji
FHRIR B AN T P& 34 5 F Tl AN R Y A A T
JEE TG B 57 75 . 5 O R A A 2R AL, R i A 4
B RO BRBS S AL A 52 B PR RE I . SCHk [ 6 1 881 A
IR 20 a HYBRIE MG HEAT 9 57 105, 106 45 2R
KU B AR A, R =- T IR = 0
I, 107 YK A 48478 A 4 8 55 i J32 X s R A1 Sk

[29]%F A588 AL 77K 25 Fl £k 55 BRI Hh 1 9% 57 1
B 25 SR T A 55 B R AT AR TR 55 5 B S okt
T A PR S B 9% 57 50 A B ™

LA T4 14 65 e 5 BEAS AF 5T R 4
TF. SCHR[30-31 ]38 2 25 18 T 450 i Ve F X 45
WY 57 F AT IEAS S5 SRR 58 h 2 K e
REAIR 285 6 S0 1 5 55 77 . TR BLSE AL I, Sk [ 32
Ivi] i 2 FE 359 5 88 ok R T ok X6 AN 75 i A TR, &5
FH B A) S I S RRAIR S B R 95 F5 A, Bl
VER G 92 55 F5 i itk — 2L KR RRAR. 7875 R OT R
STHLEREERN [, SCRK[ 33 ] XoF i i 54 A AFF 5% Hh 42 1
JE g o7 R Ay BTSSRI S Tk A S R MR AR
Tt AN 57 i, I HLAZ B8 7 7 77 08 S i R 58
o7 AT IR R M.

BE T T b PRI X0 44 90 55 M RE 152, 25 LA
DTG 5T T D R 4R 5 55 1 R 1)
SO0 E 2 X T G e R A ol JE 4. 1989
A, 5 i AT S il R AR R ) 7 e R R IR I 5
Sty PR A B ok A5 v A 2 57 AT 9% 5 TR
HOETRE

S5 LTI 6 o RS i I A 10 9 5 i B S
IG5 AN TR) A JE ok A 85 3 O 5 5 38 AR A1 R A 22
S5 S DR S S B IR B R R U R TR
TR A0 ) HE B, AR G 38 3R X T s A 2 T 0
97 5 S5 AT A FH 5 22 50 3.

2 SRR AR T R e o K R AL HE R

2.1 3 ERESXR

HVTAT B T 2 R 5 s A 45 M % 57 0 R, 56 [
(TR SRR R PR ) 7 BRI T 3 v 55 F i i
MG 57 S—=N 717 ( weathering fatigue S—N life) J&
h—3% 57 S—N ZAi¥ ( corrosion fatigue S—N life) g
U B S Bk - 9% 57 73 iy (weathering and corrosion
fatigue S—N life) , 7351 % W7 J& b )i 992 57 0 560 | Jig ok —
92 5 1K B bt F ) ok — 9 55 1. X 3 Al
GEPRIE T 57 12050, 4% b ok g2 55 156 v B A 1
REFR N B T 55 PE RE.

JEE o F 8 57 X 6 2 o ok — I TR S i A
TR IREE T BEA T 57 I 5 % A I RE A5 15
BB 5 P A 57 9 B, T AR S A TR 57
RERYSZ I (HAS REBIFFE IR b A9 57 22 18] 9 AH AR .
i ok — 9 55 12 X ol BRI e ) oA S i i AT
P 95 N 5 122 A a0 R A8 A+ 2 JE ol i R Y
57 F5 A, R A I W I ok R 57 22 TR A ELAE L.
Tl J 4 T o — 2 5 K S el 8 A T e
PEISE (IR R 03 ) th R AT 57 ndak s, 531K



<4 UK

= AN

553 4%

PFREIR.

VR R Tl AT S gt i e R e, i ek FH B
Y T, B 5242 55 B B8 Tl i 37 8 [R] B A .
DRI, 5 ot i 198 i ke — 992 57 3 6% R 408 B 4 T M S R
VR e T B FF G it T A F iz 28 ff R ok 2, (H 2
HSZHUT ki o B 2. 3 PR pop 55 156 vp i il s
PR 55 TR 6 R ot — 9 9 X 00 A L A ST, AR SOR
A S R T I R.

HRT, O A 535 BT8R 08 8 1l -9 55 10 7%
FPEE AR AT 7T | i 0 )85 i — 9% 55 1 56
WA/ G T 55 1R 06 7 9% 55 T 00 S Al A
P, S B i 55 R N R A 2 | 1 i
ATLAZ% 180 11782-1" Jb47 ; BF 55 75 224 0T Fi
JEUHTT R, B—WFFE 45 I K VE .

2.2 T AN TR S RS Sk R S5 i 0 i R

20 22 80 AFARTFUfy , X T M 4 499 Ji ok 5% 55 1k:
RetfR T IR, I Hoal o K g FEAS 1 i 1ok
YEFAXT M 9% 57 58 B2 I REAIR. BE & HoR iy 820, P
BT L A T 6% B A 20 LB B, 4610 2 v 4 BB 9 ( high
performance steel ) WL b R A (S
Ni JCZ) ). 1992 4F | 1SO 9223 HL I % PR35 i frh 46
AT H8 S IR B S S 2R (TR B
MR ALY Cl R 55) | JF HAR T BRETJE ih 45
RPEAG TR X A AR R S
2B ko 57 i g RS2 R 20 22 80 4FEAR
24 ATERGET BT B il 55 i 56 B
RIGEE R ISR 1. Hod 5 1.3 18 e R 45
PR, A 24 R FH T 594

&1 BOWMEMRESREST

Tab.1 Partial statistics of corrosion fatigue tests on steel
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