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SARIT CHAIKITTISILP: INVESTIGATION OF SURFACE FILM OF Fe — Cr — Ni AUSTENITIC
AND FERRITIC STAINLESS STEELS BY XPS. THESIS ADVISOR : ASST. PROF. Dr. — Ing.
GOBBOON LOTHONGKOM, 95 pp. ISBN 974 — 13 - 0457 -9

This work investigates the surface film of ferritic and austenitic stainless steels,
which has chromium contents of 20 - 39 Wt% and nickel contents of 4 - 29 Wt%, after
exposure in air 24 h by XPS technique. The surface films of both stainless steel grades are
similar, which compose of 2 layers: the chromium hydroxide and chromium oxide layers.
The chromium oxide layer can be divided to be 2 layers: the chromium and iron oxide with
iron, and the chromium oxide with chromium, iron and nickel layers. The thickness of
chromium oxide layer decrease as the chromium contents in alloy increase, but the
thickness of the chromium and iron oxide layer with iron increase. The relation between
chromium contents and the thickness of the chromium and iron oxide layer with iron look
like the S curve of that between chromium contents and pitting potentials. It may be said
that the pitting corrosion resistant of stainless steels depends on the thickness of the
chromium and iron oxide layer with iron. Nickel may participate in the chromium oxide
layer. Generally, the possibility to detect nickel in the chromium oxide layer is higher in
austenitic stainless steels than in ferritic stainless steels. The surface film contained nickel

may increase the corrosion resistant of stainless steels.
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Environment Film composition Thickness Bulk material Technique
[A]
a
Dry oxygen, RT Quter*: (Fe, Cr},05 25 Fe(6-20)Cr ESCA
Inner®: FeCr,0,
Dry oxygen, RT Quter: Cr{OH), 5~30 Fe(6-15)Cr ESCA
2 min-300 h Fe—Cr oxides
Polished in air, RT Fe & Cr oxides 25 {15-20)Cr(10-20)Ni ESCA, AES
&(0.28-4)Mo
Vacuum, 323 ~633 K Bound water =20 Fetl5Cr ESCA
Cr, - Fe O,, Cr-enrich
Dry polishing Bound water 38 18Cr8Ni ESCA
Fe & Cr oxides
Dry polishing Bound water 40 17Cr11Ni2Mo ESCA
Fe & Cr oxides
Oxygen, 1173 K, Cr, 0, Fe30Cr ESCA, AES
1074 and 107 ° atm
UHV-chamber, 657 K Fe & Cr oxides 20~40 Fe24Cri 1Mo ESCA
Air, RT Bound water 22 Fel7Cr ESCA, AES
Fe & Cr oxides
Mo oxides
Air, RT Bound water 19 Fe15CrdMo ESCA, AES
Fe & Cr oxides
Mo oxides
b
Oxygenated water, QOuter®: Cr{OH), (15-18)Cr{(10-20)N1 ESCA
343K Inner®: Fe,, .Cr,_ O, & (0.17-4)Mo
(after breakdown) Outer: FeOOH
Inner: Fe, , Cr,_ O,
De-Oxygenated water Bound water 15-30 18Cr8Ni ESCA
313-353K Fe-rich & Cr-rich
Neutral water, RT Quter: Cr(OH), 8-25 Fe(6-15)Cr ESCA
2 min-300 h Fe-Cr oxides
TCE polishing Bound water 14-38 Fe(12-100)Cr ESCA
Fe & Cr oxides
Wet polishing Beund water 40 18Cr8Ni ESCA
Fe & Cr oxides 17Cr11Ni2Mo
HF+HNO, Bound water 38 18Cr8Ni ESCA
Fe & Cr oxides
HF + HNO, Bound water 40 17Cr1INi2Mo ESCA
Fe & Cr oxides
10% HNO, Bound water 35 18Cr8Ni, ESCA
Fe & Cr oxides 17Cr1iNi2Mo
30% HNO; Bound water 34 18Cr8Ni ESCA
Fe & Cr oxides {7Cr11Ni2Mo
SM HCOOCH, Bound water Fel7Cr, AES, SIMS
01 M H,SO,, 343K Fe & Cr oxides Fel7CrdMo
Cr-rich
Pure water, 563 K Quter: oxyhydroxides 18Cr8Ni ESCA, AES
Mixed oxides
Electropolished (EP) Quter: (Fe, Cr),0, 25-17 Fe26Cr AES

— 800400 mV(SCE)

Inner: FeCr, O,
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