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ABSTRACT
The aim of this study is to investigate the influence of environmental factors, including pH

value, temperature, chloride, and pitting inhibitor, on the corrosion fatigue properties of AISI 347

stainless steel.  Results showed that the fatigue strength of AISI 347 in H
2
SO

4
and 3.5% NaCl
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with inhibitor; especially fatigue strength in H
2
SO

4
was the lowest.  However, the FCG rates in all environments were

almost the same.  These results indicated that the initial fatigue cracking stage controlled the HCF life of AISI 347.

The H
2
SO

4
and 3.5% NaCl solutions had more detrimental effects on the HCF of AISI 347 in crack initiation and

Stage I cracking stages as compared with other aqueous environments.  The fatigue-strength reduction in 3.5% NaCl

solution resulted from the formation of corrosion pits as the stress concentrations for premature fatigue crack initiation.

The lower pH value in H
2
SO

4
would dissolve the protective passive surface film and enhance the synergism between

corrosive environment and cyclic stresses leading to the shorter fatigue life by reducing the periods of Stage I cracking

and transition from Stage I to Stage II cracking.  Adding pitting inhibitor in 3.5% NaCl solution can prevent formation

of corrosion pits on specimen surface and extend HCF life.  This is due to the fact that the inhibitor added in 3.5%

NaCl solution can prevent pitting formation by reacting with the metal ions to form a protective film on specimen

surface.
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1 . AISI 347 

Table 1. Nominal chemical composition of AISI 347

stainless steel tested (wt%)

2 . AISI 347 

Table 2. Mechanical properties of annealed AISI 347

stainless steel

3 . AISI 347 

Table 3. Polarization data for AISI 347 stainless steel in

different environments

1 . AISI 347 

Fig.1 Cyclic anodic polarization curves in different

environments for AISI 347 stainless steel.

2 . AISI 347 

S-N 

Fig.2 Comparison of S-N curves for AISI 347

stainless steel tested in air and different aqueous

environments. (Arrows designate runout tests)
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3 . AISI 347 

Fig.3 Fatigue crack growth rate curves tested in

different environments for AISI 347 stainless

steel.

( a )

( b )

( c )

( d )

( e )

( f )

4 . AISI 347 

: (a) air, (b) water, (c) 80 water, (d)

H
2
SO

4 
, (e) 3.5% NaCl, and (f) 3.5% NaCl with

inhibitor. ( i : )

Fig.4 SEM fractography of AISI 347 HCF specimens

tested in different environments: (a) air, (b)

water, (c) 80 water, (d) H
2
SO

4 
, (e) 3.5%

NaCl, and (f) 3.5% NaCl with inhibitor. ( i :

crack initiation site )
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5 . AISI 347 S-N

Fig.5 Comparison of S-N curves for AISI 347

stainless steel tested in water and different salt

water environments. (Arrows designate runout

tests)

6 . AISI 347 S-N 

Fig.6 Comparison of S-N curves for AISI 347

stainless steel tested in different environments.

7 . AISI 347 

Fig.7 (da/dN) - K
eff

curves in different environments

for AISI 347 stainless steel.
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( a )

( b )

( c )

( d )

( e )

( f )

8 . AISI 347 CT 

: (a) air, (b) water, (c) 80 water, (d)

H
2
SO

4 
, (e) 3.5% NaCl, and (f) 3.5% NaCl with

inhibitor.

Fig.8 SEM fractography of AISI 347 CT specimens

tested in different environments: (a) air, (b)

water, (c) 80 water, (d) H
2
SO

4 
, (e) 3.5%

NaCl, and (f) 3.5% NaCl with inhibitor.
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