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Fig. 1 Dimensions of fatigue specimen
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Fig.2 Surface morphology of 42CrMoA steel after salt spray testing for 8 —48 hours: (a) 8 h, macro morphology; (b) 24 h, macro morphology;

(c¢) 48 h, macro morphology; (d) 8 h, micro morphology; (e) 24 h, micro morphology; (f) 48 h, micro morphology
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Fig.3 Surface morphology of 42CrMoA steel after salt spray testing for 96—240 hours: (a) 96 h, macro morphology; (b) 168 h, macro

morphology; (c¢) 240 h, macro morphology; (d) 96 h, micro morphology; (e) 168 h, micro morphology; (f) 240 h, micro morphology
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Fig. 4 EDS analysis results of corrosion products on 42CrMoA steel surface after salt spray testing for 24 h
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Fig. 5 EDS analysis results of corrosion products on 42CrMoA steel surface after salt spray testing for 240 h
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Fig.6 Mass loss curve (a) and corrosion rate curve (b) of 42CrMoA steel in salt spray testing
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Fig.7 3D morphology (a,c,e,g,i) and depth curves (b, d,f,h,j) of 42CrMoA steel surface after salt spray corrosion for different periods of time

¢« (5



SR A I B UL A A B4 18 o S 5545k

PEFEA , & 7(h) 8 7 ) F s Sk BT 4 R AR B T
JE MR v LU 2 ph 0 1) S R 13.6 pme 31
I 48 h e, 2 IRDHURE DX IR 8 K, J68 T R AR
B eRAE Ky 24.2 pm, ERZEHE 96 h 5 S kbR
HAEE 24 37.2 pm, RAFER TR, A
T ] A G JEF I TR BE R, R 55 JE ik 240 h )
M3 B KIRE N 90,4 pm, XL TIE S B 1
12

o KTRLALIE
- A E

—
(=]
T

R AR S /um
=

0 50 100 150 200 250
S s} /b
(a) RETARE

ERSF I A B P, 42CrMoA ¥ Y I Tl A S 345

. Wﬁ;eﬁ/ﬁkﬁgﬁ’“ﬁlmo
XL 7 v TDHLAS B (R O R b 470 e KR

(DO R AT5 . g5 R 8 s . of & 153
EATS B R Z A SR, W (O A G iR,
R,=0.042¢t +1.42 4
D =0.34¢t +5.63 (5
100 -
o— R ARG
80| ---IAEL o
= 0.
260} :
i
Z a0l °
p .-
20t - i
0 50 100 150 200 250
S st )/
(b) RKARE

8  42CrMoA SR E 7R [E) i (8] f5 R EHEAE B R i K JE TR AR BE

Fig.8 Surface roughness (a) and maximum corrosion pit depth (b) of 42CrMoA steel after salt spray corrosion for different periods of time
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Fig. 9 Initiation and propagation of fatigue cracks in 42CrMoA steel
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Corrosion and Fatigue Behavior of Steel for Offshore Wind Turbine Bolts

WU Zhongzhong', LIU Dayong', YAN Wenji', DING Yanchao',
ZHANG Peng', PIAO Junkai*, QU Minggui’
(1. China Guangdong Nuclear (FuJian) Wind Power Generation Co., Ltd., Fuzhou 350001, China;
2. School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China;

3. Shenzhen Research Institute, Yanshan University, Shenzhen 518057, China)

Abstract: Corrosion tests were conducted on bolt steel 42CrMoA in the simulated service environment of offshore wind

turbine bolts in the splash zone and atmospheric zone through alternating wet dry cycles of salt spray. The corrosion products

were observed by scanning electron microscopy (SEM) and their elements were detected by energy dispersive spectroscopy

(EDS). The morphology of corrosion pits was characterized by optical profilometer, and the fatigue crack growth after

corrosion was studied by in-situ fatigue testing machine. The results show that in the cyclic salt spray environment with

alternating dry and wet conditions, the corrosion mass loss per unit area of 42CrMoA steel and corrosion time exhibited a

power function. There was a linear relationship between the surface roughness and corrosion time of 42CrMoA steel. The

initiation and propagation of fatigue cracks were promoted by corrosion pits, and the expansion and merging of multiple cracks

accelerated the fracture of the specimen, thereby reducing the fatigue life.

Key words: bolt; 42CrMoA steel; salt spray test; corrosion; fatigue
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