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Corrosion Fatigue Life Prediction for High-Tensile
Strength Steels in Marine Environment '
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Summary

Prediction method of long-term corrosion fatigue life for high-tensile strength steels in synthetic

seawater were proposed. They were obtained from corrosion fatigue process composed of three

stages, namely, corrosion pit growth, transition into crack from the corrosion pit, and corrosion fatigue

crack growth.

The corrosion pit depth was found to increase with time rfollowing the relation : corrosion pit depth

oc 103 The condition of transition into crack from the corrosion pit was determined by stress intensity

factor, by assuming the corrosion pit as a sharp crack. The crack growth rates were obtained based

upon a linear summation method in terms of modified effective stress intensity factor range, which

eliminates the corrosion prodects-induced wedge effect. The predicted results agreed well also with

experimental results,

4] <

2Rz UYL 45 2rjol $43)E (corro-
sion pit) 2 ¥5 WA Fdo] 443 AAAA B
2ae) zstoe, $As49E E32) AW
AE AU FYNAEA sheto] YR
=3 yAs2E AP EA) & WAolne ME
A, AgAYhAsol e YA FLAAEE
o) Faodudol Yotk F4 FABRFAA

A8t 714 o FEEA 244, F1a
Ntz gel A dTdsE 20428 3 HY
e FAFEH4+E 10cpmez 3FE3E of 10°
cycles?] A3} sz}t 4942 sjoje] Was
. oy, 24z ze] F2lzt Yol 44 gn,
E FAAEF oAy FE& FertE AW
2oz sotsirlzt oyt (Hoeppner: 1979, 1L
o} &Ik 1990).

geld, 2 dFE NYTFZEE AL 44 8
& Adsa de 239PEe A3 fAn2
£ 9 9% AUAWAAN g8 @02 L4152 4)

* F3ci et 714343} (Dept. of Mechanical Engineering, Cheju Univ., Cheju-do, 690-756, Korea)

-5~



& »

|

¥ (Kim, et al: 1988, &% 1989) ¢l o8 43
+ $8E At

A3y

AYAEE YRRE S0kgl/m*Fel mAY7ZF
(HT50) 3 d7}go] =337 (HT50-TMCP), 2

# HATYH2AY I §o $A1¥H (Fig. 1(a)) &
A3t} v R=1, siFUR4= =0 17Hz=
H2A4E g5 =, F94942)8-2 Compact
Tension 4143 (Fig.1(b)) & A-&3led R=0.1, =
0.17Hz2 sigich B4 873L 259 ASTM 49l
F 8l 4] cH{ASTM D1141-52).
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Table 1. Chemical compasitions of test materials (wt. %)
C Si Mn P S Ni Cr Cu Mo
HTS0 0.11 0. 44 1.42 0.009 0.001 0.27 - 0.19 -
HT50-TMCP 0.13 0.28 0. 96 0.018 0. 005 0.03 - 0.02 -
HT80 0.11 0.19 1.01 0.003 0. 002 0.77 0.68 0.24 0.4
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Fig. 1. Shapes and dimensions of test specimens (am) .
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(b) Compact tension test specimen.
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Fig.2. Relation batween pit depth

time.
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Fig. 3. Relation between stress amplitude, o,
and corrosion pit depth, p.
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Fig. 4. Relation between stress intensity factor
range, AK, and corrosion pit depth,
P.
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Table 3. Aspect ratios and average stress
intensity factor ranges.

Zmean AK‘CF AKCF
HT50 0.48 1.65 1. 62
HT50-TMCP 0.65 1.71 2.16
HT80 0.42 1.55 1.81
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Fig. 6. Relation between estimation results and
experimental data.
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