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ABSTRACT In the present study, oxidation behavior of 304 and 316 stainless steels
was investigated. After solution treatment, specimens were polished up to lum Al:O:
grade and then subjected to oxidation trcatment in dry air, The range of temperature
was used for oxidation treatment at 300C ~500C and TEM was used for analyzing the
gomponents and structure of oxide film. Also, these results were compared with the
results of ESCA and TG.

According to the results of TEM analysis, it was found that Cr oxide film was formed
on top of the surface after room temperature oxidation but amorphous Fe oxide was
formed on top of the surface and polycrystalline (Cr,Fe):0: was formed below the
amorphous Fe oxide layer after 500°C oxidation treatment., The oxidized specimens at
500°C showed that 316 stainless steel resists more strongly to grain and grain boundary
oxidation than 304 stainless steel. These results suggested that Mo component resolved
in 316 stainless steel matrix suppressed the formation of Cr carbide which may results in
local Cr deplete area.
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Fig. 1. The results of TG analysis of 304 and
316 stainless steel. The heating rate
was 5C/min in air.

MR T SALE 126, 18 19993/33

AR Fol s Fd dERg A
e 2AoeR E¥A U Mot ZHUYX

c Al F&3 A8Ede] ARy Aus)

W Mo7t ZHIg| A% e RS2 Ry
vjg} Alole] o] 2] olF & AAMAFIE A
&g AR a3y 2&elA 316L%
S H3738] AstEEd olE Modl 713t 7]
Aete Aoz A Qo Absts A R
e #9Yd CrO:¥eoe] w3y ol §
&g FUE Aae Mozt wHEdte CrOs9}
71 F% A" MoOs(1)E A &Y,
MoO:2j 42 S/MAIRA WA $Haldio
71AFEY Crg FHIeZ AT §
Al =& 78jte g <lisle S/MAE A
gkell A X Cr.0s ¥ote] mxjg 7p&3igige
ojg} T2 FAIZIIE Heol 2AHYOE
2EId2A7}e] 97l ©BE AHALS
600°C 7t 7Hd HGste %9 F 7l e}
BEHo] AAde] FAFHAEMN FA I St}
e ZAog gdgd

Fig. 2= 22 dHUolE A Qle]A7}e] o

100 8 9

100 6 1

Weight gain(%)

101 .._________—M

9y 8

v A -
PO A0y #on “f s 155

Temp () Tune: (min)

'4 - Heatimg op . o ] g - Frihermal —~ 1

Fig. 2. The results of TG analysis of 30¢,
304L, 316 and 316L stainless stee.
The heating rate was 5C/min in air.
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Fig. 3. The ESCA results of 304(a) and
316(b) stainless steeel.
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Table 2. The ESCA results of 304 and 316 stainless steel after solution treatment.

Symbol i Binding energy(eV) ]
Ni2pl Ni2p3 | Fe2pl | FeZp3 | Cr2pl Cr2p3 Ols Fedp | Cr3p

304 | 8702 | 8530 | 7200 | 7070 | 5865 | 5770 | 5304 | 530 | 436

316 | 8702 | 8530 | 7201 | 7071 | 5866 | 5766 | 5303 | 535 | 433
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Fig. 4. The ESCA results of 304(ab) and 316(c.d) stainless stecls heat-treated at 500C for Thr.
All specimens were sputtered with Ar fon for 1 min{a.c) and 6 min(b.d) before analysis.
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Fig. 6. TEM micrograph(a) and SAD patterns(h.c) of 304 stainless steel oxidized at 500C

for 1hr.
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