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ABSTRACT
The high temperature metal dusting behaviors of siliconized AISI 304 stainless steels in

mixed CO/CO
2

atmosphere at 700 were investigated. Siliconization was achieved by
performing pack cementation treatment. The experimental results showed that a thick carbon
deposit was found on the specimen surface of each of the as-pack treated siliconized stainless
steels after exposing in high temperature and high carbon activity gas atmosphere. Under the
deposit, pits resulting from metal dusting reaction were found on the metal surface. By grinding
off the surface compound formed during pack cementation, less carbon was deposited on the
surface of the siliconized stainless steels. No pits were found on the metal surface of such
specimens. 
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1. AISI 304 

SEM (a) 

(b) EDS 

Fig.1 SEM micrograph of the surface

morphology of AISI 304 SS after pack

siliconization process, (a) Surface

morphology of as-siliconized specimen,

(b) EDS analyze result.

2. AISI 304 

1000 SiC 

SEM (a) (b)

EDS 

Fig.2 SEM micrograph of the surface

morphology of AISI 304 SS after pack

siliconization process and ground-

siliconized specimen, (a) Surface

morphology (b) EDS analyze result.

(a) (a)

(b) (b)



-321-

3. AISI 304 

(a) 

(b) 

Fig.3 Cross-sectional micrograph of as-

siliconized AISI 304 SS, (a) morphology

of cross-section micrograph, (b)

relationship between silicon content and

distance.

4. 304 

(a)

(b) EDS 

Fig.4 Surface examinations of as-siliconized

304 SS after test (a) surface morphology,

(b) EDS result.

(a) (a)

(b) (b)
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5. 304 

XRD 

Fig.5 XRD pattern for the surface deposit of

siliconized 304 SS after exposure test.

6. 304 

(a) 

(b) (a) A EDS 

(c) (a) B EDS 

Fig.6 Surface examinations of as-siliconized 304

SS after test, (a) surface morphology, (b)

EDS result for spot A marked in (a), (c)

EDS result for spot B marked in (a).

(a)

(b)

(c)
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7. X 
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Fig.7 XRD patterns for the specimens after test:

(a) as-received 304 SS matrix, (b) as-

siliconized 304 SS, (c) ground-siliconized

304 SS, (d) as-siliconized 304 SS after

exposures test, (e) as-siliconized 304 SS

after exposures test.

8. AISI 304 

(a)

(b) 

Fig.8 Cross-sectional micrograph of siliconized

304 SS aftertest, (a) morphology of as-

siliconized 304 SS, (b) morphology of

ground-siliconized 304 SS.

(a)

(b)
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9. 304 

(a) (b) (a) A

EDS (c) (a) B EDS 

Fig.9 Cross-sectional micrograph of as-

siliconized 304 SS after exposure test, (a)

BEI image of pitting (b) EDS result for

spot A marked in (a), (c) EDS result for

spot B marked in (a).
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