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The Influence of Marine Environmental Factor
on the Corrosion Fatigue Fracture of S541 Steel

Won-Yeong Kim, Jong-Moon Lim

Abstract

Corrosion fatigue test was performed by the use of plane bending fatigue tester in marine

environment having various specific resistance from 25 (natural sea water) to 5000Qcm,

It is in order to investigate the effects of marine environmental factor on the corrosion fatigue

fracture of SS41 steel.

The main results obtained are as follows;

1. The aspect ratio(&/a) of corner crack growing in natural sea water is lower than that in
air.

2. The surface crack growth rate(da/dN) in marine environment is faster than that in air
and da/dN delaies with the specific resistance increased,

3. The experimental constant = of paris rule[da/dN=C(AK)™] decrease with the
specific resistance decreased and the effect of corrosion in proportion to the specific
resistance is more sensitive than that of stress intensity factor range (AK) under region
II.

4. The accelerative factor{«)in marine environment is about 1,1~2.7 and « is increase
under the low region of stress intensity factor range (AK ),

5. The electrode potential (E,) gets less noble potential with the specific resistance
decreased,
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Table 1 Chemical compositions and mechanical
properties of used material

Chemical C Si Mn p S
composition
{ 0,015 | 0,011

Wt%) 0,115 | 0.29 0,59

Tensile Yield L
l\rlre(fh?]l_]tli:l strength strength Elmjﬁf{\“(m
prop ’ kgf. mm®: | (kgf mm?: 0

12,4 25,8 32
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) (a) in Air

(b) in sea water( p=25Qcm)

Photo. 1 Beach marks of fracture surface
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Fig. 4 Macrograph of beach marks of fracture
surface
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Fig. 5 Aspect ratio of corner crack vs crack depth in

air and various specific resistance
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Table 2 The experimental constants C and m of
Paris rule [de/dN=CAK)"]for SS41

steel
Experimental constant r [
C m
Environment (Qcm) \

25 5.15x1077 2.12

200 5,88 1071 2,15

1, 000 4, 77x 107" 2.54

5, 000 2.08x 1071 2,71

in air 9.39x107* 3. 48
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Fig. 8 Influence of stress intensity factor range on
the crack propagation rate in
environment
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