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Synopsis :

River Lite 20-5USR(20%Cr-5%Al) stainless steel foil, which contains small amounts of
La and Zr, possesses excellent oxidation resistance, and has been widely applied to
catalytic converters of automobiles. To clarify the mechanism of improvement in
oxidation resistance by La and Zr addition, the oxidation behavior of 50 pm thick
20%Cr-5%Al steel foils containing small amounts of La, La + Ti and La + Zr was
examined. The addition of La decreased the growth rate of both Al203 layer, which grew
until Al in the foil had been depleted, and Cr203 layer, which formed between the
Al203 layer and the substrate after the depletion of Al. The addition of an adequate
amount of Zr to alloys containing La made the growth rate of both oxide layers still
lower, while the addition of Ti did not. The segregation of La and Zr at grain boundaries
in the AlI203 was observed with TEM. However, Ti segregation was little detected. The
reduction in the growth rate of the Cr203 layer indicates that the oxygen diffusion rate
in the AI203 layer is reduced. It is considered that La and Zr segregation suppresses
oxygen diffusion via the AI203 grain boundaries with the result of decreasing the
growth rate of the AI203 and Cr203 layers.

(c)JFE Steel Corporation, 2003

The body can be viewed from the next page.
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Fig. 2 Oxidation behavior of 50 um thick foil sam-
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TiO, in the second stage, when the Al in foil was however, the segregation of only La at the grain
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than that of Al,0, meaning that Zr is more apt to be oxi- oxygen in the ALO, layer by segregating at the grain
dized than Al. For this reason, ZrQ, formed in the ALO, boundaries of AlO; and lowering the growth rate of
layer of the excessive-Zr foil. the Al,Oy and Cr,Oy layers, thus improving oxidation
resistance.
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