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Summary

Corrosion fatigue tests were carried out in synthetic seawater, in order to clarify the temperature
effect on the corrosion fatigue strength of coated ship steel. To simulate the shipbuilding construction
process, KA 32 TMCP steel in 10 mm thickness was sprinkled with water in outdoor twice a day for
20 days. After the exposure, the surface preparation was conducted, and the tar epoxy resin was
painted with 50, 100, 200, and 300 #m in thickness. These specimens were subjected to cyclic axial stress
at 0.17Hz in 25, 40 ‘and 60°C synthetic seawater. For the comparison, corrosion fatigue tests of
uncoated specimens were also carried out. ' )

In the low cycle region, the corrosion fatigue strength of the coated specimen was almost equivalent
to that of uncoated. On the contrary, it was improved in the high cycle region. The temperature effect
of the corrosion fatigue strength was assessed by introducing corrosion factor K., which implies the
reduction rate of the corrosion fatigue strength against that at 25°C. The corrosion factor K. indicated
1.03~1.13 at 40~60°C. ' : , o

In addition the maximum depth of the corrosion pits was found to be 30~40 um after 20-day
exposure. In the long-life corrosion fatigue, cracks were initiated from such corrosion pits under the
coating film before it was destroyed. Finally, effect of corrosion pits on the fatigue crack initiation
behavior was considered under the conditions of surface preparation of specimens.
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Fig.3 S-N diagram (Uncoated specimen)
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Fig.4 S-N diagram (Coated specimen, 50 #m)
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Fig.6 S-N diagram (Coated specimen, 200 xzm)

IHICHRLT, ATHAB TR FCMOGE >
D, BRERERAS EREGIITIOER L D RBIT 2
WA H 2, KRFOHFS LT 5 & LRI RAES
HIHETL T2, BCERDETIR, KSPOESR
PR, 97%bb 2~3X10° %4 2 VP O CEZ w2
2TWh, ATHKPTE, KREGOEHFRO 1/2 LLTFTD
DS HEFE O L TWwa, 22T, KHFETik
DGR S AR T OEHRE LD & & » GENEAE
%, RIABOEHBLUTO & & 4 EHEMEAEN L ETHL
725

R  Fam AR S F i D BiAR & 72 2 BN S { OFF
RESD L THMESN TS, 2D LD C/EABESD
T, REMATOEFEGTFRANERECZZ 1S, BE
SISO TR EEE 2R T 3 CIXRSLE L A
5213, FEARBENSESCHRTE S,
REGAOBEFESEE L TR T 2 Kk L LT, Ik
52133 % NaCl P TEHFHBRE B 22w, Kotsiss= -
TAS & Ny CRERBERBRIT 3 L H/EL T3, #

800 r— - , -
Zgg [ | kas2(TMCP) Coated specimen (100um) ||
0.17 Hz O In synthetic seawater (25°C)
S00r | R=0.1 Ebara et al.¥ -4
E 400l A In synthetic seawater (40°C) | |
s = = O In synthetic seawater (60°C)
@ :
300l 26 §
D ﬁ‘A . R
§ 200 a8 -
2 AN
a AN
= \
= " N\
E 00k Uncoated specimen A N
2 9o | Asmachined \ R
80 {n air .
70 | ———~ Insynthetic B
60} seawater (25°C) .
| i H 1 e
10* 10° 108 107 108

Number of cycles to failure, Ny

Fig.5 S-N diagram (Coated specimen, 100 #m)
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Fig.7 S-N diagram (Coated specimen, 300 zm)
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Fig.8 Relationship between N: and Ny
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Fig.9 Notch root appearance of coated specimen at
N¢ (45=270 MPa, film thickness 100 zm, 60°C)

Fig. 10 Surface observation of coated specimen after
removing coating film. (4S=270 MPa, film
thickness 100 zm, 60°C)
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Thickness Standard curve
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Table 4 Corrosion factor (25°C—basis)
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Fig.11 Temperature dependency of corrosion factor
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Fig. 13 Estimation on maximum pit depth
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Fig. 14 Effect of corrosion pits initiated by exposure
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