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Study on Minimum Corrosion Fatiage Crack Growth Rate of Ship Structures
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Corrosion Fatigue test with pre-cracked specimens and Immersion test with
coupon specimens having semi-elliptical slit were conducted. Accelerating corrosion environment
(diluted sulfuric acid) was employed to reduce total testing time. It was observed that deep slit
size were shortened due to decrease of dissolution rate at slit tip and competitive phenomenon
between general corrosion during the immersion test. Crack growth analysis was also conducted by the
developed analytical software that can treat general corrosion and dissolution rate decrease at
deep crack tip. Crack growth behavior in the corrosion fatigue test was successfully reproduced in

the analysis.



K AK
AK
AK
AK
pH 3 25°C
@
KA32 10mm (€]
@) (©)
D
CCT da/dN
EPD
EPD AK>7MPa-mo® R
AK AK <8 MPa-mos AK
AK 1
1Hz 0.588Hz da/dN
F'é 1HzRO04 &' 1
g 0.588HzR 0.4 & \ Nominal aspect ratio
o 107} — 04} 0 0.1
S 5 \ W05
= ® 03 Al
4 > N A
S = )
3 g 02 ‘-
© e o
- ! — 0.1
% 108} % A .
0 o
< S X A
g : 01 o AL
a ,, | ]
X / -0.2
& 10° - ' 5 0 05 1 15 2 25
s 1 10 10 Initial depth a_initial [mm]
Stress intensity factor range, AK / MPa-m°3
1 KA32 2 da/dt
@)
a KA32
90
da/dt 2 da/dt alc
da/dt 0
da/dt < 0

pH 3

a>1lmm

&)

Fe



pH

da/dt
©)
3
(©) 2c =
3.34mm a=15mm
Ao
0.105Hz @ 5.6
0.588Hz
1Hz
Paris
dc/dN (D]
da/dNpHz da/dN da/dNpHz D
da/dN; (2) a>1mm
1.5mm
4
Thickness : 10 ’ ‘ 80 J
2 53 | «—— Semi-elliptical slit
480
1 1 Stress range Experiment Analysis
< ~ [ 50MPa ° —_—
s oos 0.8 é ] 50MPa/inter  © ---
g 06| o P e Le |os S | 100mpa " —
° 80MPa r
o 50MP 50MP * e
§ 04| 0588Hz 100MPa | 0.4 SOMP:/Inter o ---
g 02 02 — | 8oMPa A —
< | 80MPa/lnter A ---
0 0 0.2 0.4 0.6 0.8 1 0.2 0.4 0.6 0.8 1
Non-dimensional crack depth, a/T Non-dimensional crack depth, a/T
4
‘GInterﬂﬂ
2
pH
(D] 185(1999) 221-232
(2) Hineetal. DENKI KAGAKU 38(1970) 893-899
3 137 (1975) 297-306

(4) Yamamoto et al.

Proc. OMAE 2018 No. 78188



1 1 0 0

Hayashibara Hitoshi Fueki Ryutaro Yamamoto Norio Sugimoto Tomohiro Ando Takahiro Tsumura -
Shuichi Anai Yosuke Murakami Chikahisa Niwa Toshio Iwata Toshiaki Ishibashi Kinya

Surface Corrosion Fatigue Crack Growth Test in Accelerating Environment Where General Surface 2023
Corrosion Proceed in Parallel

Proceedings of 42nd International Conference on Ocean, Offshore and Arctic Engineering -

DOl
10.1115/0MAE2023-101139

2 0 1

Hayashibara Hitoshi Fueki Ryutaro Yamamoto Norio Sugimoto Tomohiro Ando Takahiro Tsumura Shuichi Anai Yosuke Murakami
Chikahisa Niwa Toshio Iwata Toshiaki Ishibashi Kinya

Surface Corrosion Fatigue Crack Growth Test in Accelerating Environment Where General Surface Corrosion Proceed in Parallel

42nd International Conference on Ocean, Offshore and Arctic Engineering

2023

2023




(Fueki Ryutaro)

(Ando Takahiro)

(Tsumura Shuichi)

(Anai Yosuke)

(Murakami Chikahisa)

(Niwa Toshio)

(lwata Toshiaki)

(Yamamoto Norio)




(Sugimoto Tomohiro)




