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Abstract

Recently, with rapid increase of gas demand, there occurs much interest their security of safety
in the gas storage tanks and pressure vessels etc.

In order to solve the problems, the occurrence of corrosion fatigue crack and the propagation
behavior must be investigated.

Especially the occurrence of corrosion fatigue crack and the propagation behavior in the part
which has concentrated stress or defects, must be studied more carefully.

In this paper, the high — tensile steel of SPV 50 which is much used for building the LPG storage
tanks was tested by the use of a plane bending corrosion fatigue tester under the various marine
environments and in the air.

These experiments were done to investigate the corrosion fatigue crack propagation behavior, the
variation of aspect ratio for part through crack and electro — chemical characteristics of the metal.

The main results obtained are as follows ;

1. Comparing the same surface crack length with the crack depth, the crack depth toward the
thickness of specimen in air propagated faster than that in corrosion environment.

2. The aspect variation of the half elliptical crack can be estimated as following equation;

b b

—=i-j—

t

where
a : surface crack length
b : crack depth
t : specimen thickness
i,j : experimental constants
but the slope j is decreased as specific resistance decreases.
3. As the specific resistance of corrosion environment decrease or the corrosion fatigue crack
propagates, the corrosion potential become less noble.
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Fig.1 Specimen dimensions and notch position
for corrosion fatigue test(unit: mm).
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Table 1 Chemical compositions and mechanical
properties of used material(SPV 50)

Chemical

compositions
(wt %) 013103

C I Si MnTP S TNW Cr | Mo
1.27 0.0160.00;]0.12 0.91‘10.05

Tensile strength: Yield strength | Elongation
( kg/mm? ) (kgfmm?*) L( %)

Mechanical
properties

66.9 58.4 L 35
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1. Motor 9. Electrode

2. Pully 10. Conductivity meter
3. Shaft 11. Reference electrode
4. Eccentric cam 12. Potentiometer

5. Load bar 13. Water tank

6. Counter meter 14. Corrosion cell

7. Specimen fixture  15. Drain water tank

8. Specimen 16. Bed

Fig.2 Schematic diagram of test apparatus.
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Fig.3 Stress wave form(stress ratio, R=0).
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Fig.4 Surface crack length vs. number of stress
cycles in air and various specific resistance.
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Fig.5 Crack depth vs. number of stress cycles in
air and various specific resistance.
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a) Tested in air

b) ¢ =8000 0-cm

c) p=25 a.-cm

Photo. 1 Beach marks of fracture surface.

Q- cmq &9 FAN AW AR tated
Ax oz AYY el WAt E Gehd A
ol t}.

olel ojat miele] Yabe welgd
BEFGo|n], FAE7) o FBR U
Avkazt AFG BRAFA Dol Y T
o) FdZol7} WA ko) 252 -cm L 60002
emdl BB FAN R TV FolA o 2
Uehtn, Fo] Aol wheh kel ehd
ERFLAolst FEolel vla) AAEA 2A)
AR AL S S 5 A

Fig6& &7] 3 v A8 60002 -cm R 250 -
cmdl B9 o gloj A H| A\ vke} AN A %

o —
o T

T k] T 1 T | T
- B L x Tested in air —
é 08000 N-cm ‘o X O A
E L. AR5 QOem x O a .
X0 A
el
: 5 X0 A —
=
B | o 4
3 o 4 T
A
-
S 4 oA -
<] o4
- 4 -
3 L | 1 i 1 } 1
o 10 20 30 40

Surface crack length, a{mm)

Fig.6 Crack depth vs. surface crack length in air
and various specific resistance.
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Fig.7 Shape changes of fatigue crack in air and
various specific resistance.
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Table 2 The experimintal constants i and j of

relative formulas of aspect ratio under
the various marine environment(SPV50)

Experimental |
constants i j
Enviroment
25 £ -cm 1.318 1.250
2002 - cm 1.436 1.362
1000€ - cm i 1.492 1.402
60002 - cm ‘ 1.524 l 1.438
Tested in air L 1.647 i 1.563

Relative formulas : b/a=i-j - b/t
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