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Study on Characteristics of Corrosion Fatigue Crack

Propagation for Austenitic Stainless Steel
Uh-Joh Lim « Bu-Ahn Kim

Department of Mechanical Engineering
National Fisheries University of Pusan

The characteristics of the corrosion fatigue cracking of both TIG weld heat affected zone
and base metal for austenitic stainless steel were investigated under the environments of various
specific resistance and the air.

The corrosion fatigue crack initiation sensitivity was quantitatively investigated for SUS 304
weldments in the various specific resistances, Also, the characteristics of corrosion fatigue cracking
for the weldments were investigated from mechanical, electrochemical, and microstructural
point of view. Main results obtained are as follows;

(1) The corrosion fatigue crack initiation sensitivity on the base metal and weld heat affected
zone increases as the specific resistance of corrosion environment decreases, and the sensitivity
of the weld heat affected zone appears increasing more than that of the base metal.

(2) The corrosion potentials of various specific resistances are almost constant in initial corrosion
fatigue cracking, but the corrosion potential becomes less noble promptly with the corrosion
fatigue crack growth as the specific resistances decrease.

(3) The corrosion fatigue crack growth of the weld heat affected zone is more rapid than that
of the base metal, because of the softening and the less noble potential caused by welding

heat cycle. (Received August 27,1987)
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Table 1 Chemical compositions and mechanicol prop-
erties of used material

(a) Chemical compositions (wt %)

Material C Mn | Si P S Ni | Cr
Base metal | 4 oo 10 g3l 59 0.027]0.015| 8.42|18.56

(SUS 304) .
Electrode
Y 308) 0.04]1.9770.32 10. 1 20.1

{b) Mechanical properties

Material- Tensile strength (kg/mn’) Elongation('yi)
Base Metal (SUS 304) 60 g0
Electrode (Y 308) 62.0 43.0 .
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Fig. 2 Schematic diagram of test apparatus.
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Fig. 3 Specific resistance versus number of stress
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Fig. 4 Relotion between specific resistance and corro-

sion fatigue crack initiation sensitivity for base
metal and HAZ.

(Corrosion fatigue crack initiation sensitivity
=Number of stress cycles 1o crack initiation
in air/Number of stress cycles to crack initia-
tion in vorious specific resistance.)
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Photo. 3 Scanning electron micrograph of fracture surface of specimens of SUS 304 weldment.

a) B.M. p=25Q.cm b) HAZ, p=250.cm .

Table 2 Electrode potential on 1the weldment
(Solution : 35% MgCl,, 80TC)

Test Soeci N Electrode potential
postion | pecimen . mV), SCE

B. M. 1 321

B. M. 2 —322

B. M. 3 - 320

HAZ 4 —332

HAZ 5 —338

HAZ 6 - 339
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