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1. Introduction

Austenitic stainless steels are chrome-nickel alloy
steels with excellent corrosion resistance, high
strength and good weldability. They are widely
used as raw materials for plant piping and
structural materials. Structural materials having
excellent mechanical properties are become
deteriorated due to high temperature, high
pressure, and long-term use [1-3]. In particular,
when the austenitic stainless steel is exposed at a

temperature between 600°C and 800°C, it is

susceptible to sensitization. During sensitization,
carbides are depleted in the boundary regions of
the alloying elements and are formed along the
grain boundary and twin boundary [4]. In this study,
the effect of deformation due to the sensitization
behavior of AISI 304 austenitic stainless steels was
studied. In addition, the effect of corrosion
characteristics on long-term aging treatment of
austenitic stainless steels has been investigated.

2. Experimental Details

The test material used, in this study, was a
austenitic stainless steel AISI 304. The samples
were submitted to solution heat treatment at

1200 °C for 6 hours, followed by quenching in

water. The quenched specimens were subjected to
aging treatment in an electric furnace at 700 ° C for
up to 10000 hours with time as a variable. In order
to observe the microstructure of the test samples,
they were cut through machining and polished
using sand paper between 200 to 4000 mesh,
followed by polish in Al2Os solution with particle

size of 0.5 ym. After preparation, the sample were

chemically etched in a Vilella’s reagent. The
microstructure of test samples was investigated
with an optical microscope (OM) and a scanning
electron microscope (SEM). The current density
(Icorr) and corrosion potential (Ecorr) were
measured by the electrochemical polarization
experiment.

3. Results and Discussion

Fig. 1 shows photograph of &-ferrite observed with
a scanning electron microscope. As the aging time
increases, o-ferrite decomposition proceeds, and
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the precipitated d-ferrite decomposes into o phase
and M23Cs with aging time [5].

(©)

(d)

Fig.1 SEM micrographs at each aging time showing
(2)0h, (b)100h, (c)1000h and (d)10000h

Fig.2 shows the results of the electrochemical
corrosion test using current density (Icorr) and
corrosion potential (Ecorr) with 0.5wt% NaCl. As
the aging time increased, the Icorr decreased and
Ecorr increased. This variation in Icorr and Ecorr,
as the aging time increases occurs due to the
formation of the M23Cs carbide precipitates, which
potentialize the corrosive attack on grain
boundaries. Also, this typical precipitate along grain
boundaries reduces the formation of the Crz203
passive layer and protection capacity against
corrosion on the long-term aged samples.
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Fig.2 Electrochemical polarization test showing the
variation in current density and corrosion potential:
(a) current density Icorr and (b) corrosion potential
Ecorr.
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4. Conclusion

The effect of corrosion characteristics on
long-term aging of austenitic 304 steel has been

investigated at the temperature of 700 °C up to

10000 hours. The following conclusions were
drawn:

1. As the aging progresses for a long time, the size
of the grains and precipitates of M23Cs on the
grain boundaries become increases to minimize
the surface energy.

2. The d-ferrite is decomposed into o phase and
M23Ce carbide with aging time increase. This
dissolution of d-ferrite was mainly attributed to
the excess Cr depletion in the d-ferrite resulting
from the Cr carbide precipitation.

3. As the aging time increased, Icorr decreased but
Ecorr increased. This variation occurs due to the
formation of M23Cs carbide along austenite grain
boundaries with aging time increase.
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