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ABSTRACT
This study is to analyze the fracture of a 304 stainless steel (304SS) expended metal, which

had been used in the walkway under a coke conveyer. The experimental methods included visual
observation, composition analysis, corrosion products analysis, oxalic acid test, cracks
observation, fracture surface observation and stress corrosion cracking simulation test. The results
revealed that more than 15% of the original 304SS austenitic matrix had transformed to
martensitic, meanwhile, a lot of residual stress was induced after the expended metal was formed
in the processing if heat treatment was not performed. Moreover, the coke in the fields of conveyer
and transfer tower was sprayed water very often to reduce dust. It also accumulated a lot of
corrosive SO

4
= , Cl . In SO

4
= and Cl containing wetting conditions, the expended metal surface

was pitted, first, and the passivity film was destroyed, meanwhile, cracks was induced at the
pitting tips by the residual stresses. Under the cyclic interaction of corrosion and cracking, 304SS
expended metal finally was failed in the form of transgranular stress corrosion cracking. The life
time of stress corrosion cracking resistance of 304SS expended metal can highly be improved to
more than 45 times by a 1050 solution treatment.
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1 . 304SS (wt%)

Table 1. 304SS expended metal chemical composition

analysis (wt%).

2 . 304SS 

Table 2. Water soluble corrosives of coke deposited on

the 304SS expended metal in the field.

1 . 304SS 

Fig.1 Photos of 304SS expended metal under the coke

conveyer and its fractured situation.

2 . 304SS 

Fig.2 Flow chart of corroion and fractured analysis of

304SS expended metal.

3 . 88~89 304SS 

Fig.3 Appearance and analytic sampling positions of a

fractured 304SS expended metal started to be

used in 1999~2000. 
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4 . 304SS SEM EDS 

Fig.4 An SEM fractograph and EDS analysis of a

304SS expended metal specimen.

5 . 304SS SEM 

EDS 

Fig.5 An SEM fractograph and EDS analysis of a

304SS expended metal specimen after pickling.

6 . 304SS XRD 

Fig.6 XRD analysis of corrosion product on a 304SS

expended metal specimen.

7 . 304SS 

Fig.7 Optical micrographs of new 304SS expended

metal specimens.
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8 . 304SS 

Fig.8 Optical micrographs of fractured 304SS

expended metal specimens.

9 . 304SS 10% 

Fig.9 Optical micrographs of new 304SS expended

metal specimens after etching in 10% oxalic test.

1 0 . 304SS 10% 

Fig.10 Optical micrographs of fractured 304SS

expended metal specimens after etching in 10%

oxalic acid test.

11 . 304SS OM 

Fig.11 Cross-sectional optical micrographs showing the

cracks growth of 304SS fracturing.

1 2 . 304SS 

Fig.12 Top view optical micrographs showing the cracks

growth of 304SS fracturing.

1 3 . 304SS SEM 

Fig.13 SEM micrographs of fractured 304SS expended

metal specimen surface.
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1 4 . 304SS SEM 

Fig.14 SEM fractographs of 304SS expended metal

specimen.

1 5 . 304SS SEM 

Fig.15 An SEM fractograph of a 304SS expended metal

specimen.

1 6 . 304SS 16 

Fig.16 Appearances of 304SS expended metal

specimens after stress corrosion cracking

simulation test for 16hrs.

1 7 . 304SS 1050

Fig.17 An optical micrograph of a  304SS expended

metal specimen after solution treatment at 1050

.

1 8 . 304SS 

30 

Fig.18 Appearance of a solution treated 304SS expended

metal specimen after stress corrosion cracking

simulation test for 30 days.


