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Study on the Corrosion Fatigue Crack Propagation Behavior of Steel
Used for Frame of Vehicles in Marine Environment

Sang Yoel Lee* - Jong Moon Lim* - Uh.Joh Lim** and Jong Rark Lee**
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Abstract

In this study, corrosion fatigue test of SAPH45 steel was performed by the use of plane
bending fatigue tester under marine environment and investigated to surface crack growth
behavior of base metal (BM) and heat affected zone (HAZ) of SAPH45.

The main results obtained are as follows :

1) The more aspect ratio (b/t) of corner crack decreases, the more aspect ratio (b/a)
takes greatly effect by corrosion.

2) The correlation between the stress intensity factor range (AK) and crack growth rate
(da/dN) for weldment in seawater is given by Paris rule as follow :
da/dN=C(AK)"™

Where m is constant, and the value is 3.82—3.84.

3) The accelerative factor (a) of BM and HAZ under seawater is about 1.1—1.9, and a
of HAZ increases more and more under the low AK region.

4) HAZ is more susceptible to corrosion than BM because of potential of electrode (E.)

of HAZ becomes more less noble potential than that of BM.
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Table 1. Chemical compositions and mechanical
properties of used material.
(a) Chemical compositions(wt% )
Material | C | Si | Mn | P S
SAPH 45| 0.146 | 0.07 1.08 | 0.016 | 0.009
Welding Wire] 0.120 | 0.039 | 257 | 0.026 | 0.013

(b) Mechanical properties
Tensile strengthTYield strength]E]ongationE

(kgf/mm?*) | (kgf/mm?) (%)
SAPH 45 54.6 384 23
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Fig. 2 Schematic diagram of test apparatus
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Photo. 1 Beach marks of fracture surface(x2)

olo oatm g@RHS] FEEY LUEA EA 2
3 @AESRHRREE S A2 FE
@) MKEF Fig 39 22 miyksEPLe] A
GRS Mol vk mael @EYIR
Brol = ibte) EEAl vhebd A zhA e A
7)1 Frubetel viehd wixwekz kA e} A7l
wla) o A AR, el YA ARl
npe} el vhehdk vl ek AL 2717 BR
Zolol vhephd wlulz b 9] A7)l wls] HA
atA A e tHREe

Surface crack, a

(A) '

Crack depth, b

Thickness, t

7

Notch /
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. C m
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(b) Heat affected zone.
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C
Environment o
25 (2 cm) 349X107% 3.84
in air 373X1078 4.31
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