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Abstract

Corrosion fatigue cracking of the austenitic stainless steel (base metal & heat affected zone by TIG

weld) was studied experimentally under the environments of various specific resistance and air.

The characteristics of corrosion fatigue crack growth rate and the environmental constants of

Paris’ rule were investigated for SUS 304 weldments in the various specific resistance.

The influences of stress intensity factor range and corrosion on the crack growth rate were com-—

pared.

The characteristics of corrosion fatigue cracking for the weldments were inspected from mechanical,

electrochemical and microstructural point of view.

Main results obtained are as follows:

1) As the specific resistance decreases, the environmental constant C of Paris’ rule increases(hence
the corrosion fatigue crack growth rate is rapid), but the environmental constant m decreases,
so the effect of corrosion to the crack growth rate is more susceptible than that of stress
intensity factor range.

2) As the stress intensity factor range decreases, the corrosion fatigue crack growth rate of heat
affected zone is more susceptible than that of the base metal.

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

4) The corrosion fatigue cracking of SUS 304 weldment appears transgranular fracture.
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Table 1 Chemical compositions and mechanical properties of used material
(a) Chemical composmons (wt %)

Material | ’ Mn ! ss e s N o
Base metal (SUS 304) | 005 | o83 059 0.027 ]ho.015 } 8.42 | 8.56
Electrode (Y 308) : 0.00 | 1o Lo : - 10. 1 [ 20.6
ab\ Mechamcal propertxes -
S Material | Temsile strength | Elongation
Base metal (SUS 304) 1| 588.0 MPa l 607

Electrode (Y 308) ! 607.6 MPa
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Fig.2 Schematic diagram of test apparatus

Photo.1 Stress wave forms (K=0)
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Fig.3 Relation between crack growth rates and
crack length for base metal in various
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Fig.5 Crack growth rate versus stress intensity
factor range for base metal and HAZ in
25Q+cm and in air.
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Table 2 The environmental constants C and
m of Paris’ rule for SUS 304 weld-
metals
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Notch posmox Spcctmcn No.
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Table 4 Electrode potential on the weldment
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