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Characterization of Oxide Layers on SUS304L Stainless Steel by Raman Spectroscopy

Yasushi Matsupa, Shigeharu Hinorant and Kazuo Y aMaNaka

Synopsis :

Raman spectroscopy was applied to the characterization of the thin oxide layers produced on SUS304L stainless steel in

Ar gases of several purities at 1273K and it was revealed that measurement of the incident angle dependency of Raman
spectra from oxide layers makes it possible to identify the outer and inner regions of the two oxide layers on SUS304L.
The oxide layer, produced in high purity Ar gas at 1273K-120s, consisted of MnCr,O, spinel type oxide. The oxide layer
produced in 99.5%Ar+0.5%0, gas showed a double-layer structure, and the outer and the inner were identified with
FeCr,0, and Cr,O;, respectively. The frequency shift of Raman spectra from the powder standards has been shown to
be induced by the compressive stress in the oxide layers on stainless steel, and the amount of compressive stresses was

estimated.
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Table 1. Chemical composition of the steel. (wt%)
C Si Mn P S Ni Cr Cu
0.03 0.53 1.52 0.023 0.001 10.46 18.77 0.07
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Fig. 1. Raman spectra of standard oxides.

Table 2. Raman bands of standard oxides.

Frequency(cm™)

Crz20s 302(w), 352(w), 529(w), 554(s), 616 (w)
MnCr2Os 196 (w), 507 (w), 621(w), 680(s)
FeCr20. 600(w), 681(s)

s : strong w : weak
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Fig. 2. Raman spectra of oxide layers formed on
SUSS304L steel in Ar gases of several purities at
1273K.
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Table 3. Main Raman bands of standard oxides and
several oxide layers formed on SUS304L steel.

(ecm™)
No. CI'zOs MHCI'ZO4 FeCrzOA
© Standard sample 554 680 681
@ 99.999%Ar — 691 —
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@ 99.5%Ar+0.5%0: 558 — 684
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Fig. 3. Incident angle dependence of Raman spectra for
oxide layers formed on SUS304L steel.[99.5%
Ar+0.5%0,, 1273Kx120s]
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Fig. 4. IMMA analysis of oxide layers formed on SUS
304L steel.[99.5% Ar+0.5%0,, 1273Kx120s]
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Fig. 5. Incident angle dependence of Raman spectra of
oxide layers formed on SUS304L steel.[99.9%Ar,
1273K%x120s]
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Fig. 6. TEM observation for a cross section of oxide
layers formed on SUS304L steel.[99.9%Ar,
1273K x120s]
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