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Synopsis :

To develop a stainless steel with excellent oxifdation resistance for the metallic
substrate of the catalytic converter, influences of La and Zr on the oxidation resistance
of 20%Cr-5%Al steel foil and toughness of the hot-rolled sheet of the steel were
investigated. La addition combined with Zr increases the oxidation resistance of the
steel foil more than La sole addition or La addition combined with Ti, and the Zr
addition equal to 1 at Zr/(C+N) in the atomic percent ratio improves the toughness of the
hot-rolled sheet of 20%Cr-5%Al-La steel. The newly developed stainless steel, RIVER
LITE 20-5USR (20%Cr-5%Al-La-Zr steel) has more excellent oxidation resistance at

high temperature compared with conventional steel.
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Development of 209;Cr-5% Al-La—7r Steel “R20-5USR”
with Excellent Oxidation Resistance at High Temperature
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Synopsis:

To develop a stainless steel with excellent oxidation resistance for the metallic substrate of the catalytic converter,
influences of La and Zr on the oxidation resistance of 209 Cr-5%Al steel {oil and toughness of the hot-rolled sheet of the
steel were investigated. La addition combined with Zr increases the oxidation resistance of the steel foil more than La sole
addition or La addition combined with Ti, and the Zr addition equal to 1 at Zr/{C+ N) in the atomic percent ratio improves
the toughness of the hot-rolled sheet of 20%Cr-5%Al-La steel. The newly developed stainless steel, RIVER LITE 20-5USR
(209 Cr-59%Al-La-Zr steel) has more excellent oxidation resistance at high temperature compared with conventional steel.
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Table 1 Chemical compositions of experimental heats

(mass %)}

C 5i Mn P 5 Cr Al La Ti N
Base steel i 0.006 (.12 0. 10 0.025 0.002 20 5.7 Tr. Tr Tr. 0.005
La and/or Zr added | 0.006 0.10 0. Uq 0.021 <0005 B ) 5.? Tr Tr Ty 1.003
steels -0.014 ~0.14 ~0.11 ~0.046 20.5 ~5.9 ).11 ~ ~0.008
La and Ti added - - = . - . 907 00
steel (R20-3SR) 0.007 0.15 0.10 0.025 0.003 20 5.4 .06 107 0.004
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Fig. 1 Experimental procedure for sample preparation
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Fig. 4 Effect of La and/or Zr additions on oxidation hehav-
ior of 20Cr-5Al steel foils (thickness 30pm, oxidized
at 1200°C in air)
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Fig. 5 Effect of La content on duration during 1st and Znd
stages and on lifetime of 20Cr-5A1-0.08Zr steel foil
{thickness b0gm, oxidized at 1200°C in air)
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Fig. 6 Effect of Zr content on duration during lst and 2nd
stages and on lifetime of 20Cr-3Al1-0.06La steel foil
(thickness 50um, oxidized at 1200 in air)

Table 2 X-ray diffraction analysis of surface oxides of
steel foils (oxidized at 1200°C for 10.8 ks in air)
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Fig. 7 Effect on La content con toughness of hot-rolled
sheets of 20Cr-5A1-0.09Zr steels
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Fig. 8 Effect on Zr content on toughness of hot-rolled sheets
of 20Cr-3Al1-0.04La steels
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Fig. 9 Effect of Zr/(C+N) in atomic percent ratio on
toughness of hot-rolled sheets

— T T T T T T T

/ As FagZr
020 M asZr C
L

As Zr N
0.15

0 0.1 0.2 0.3

Zr conten? of precipitate
{Mmass)

Cr,Fe and Al contents of
precipitates {mass%)

Zr content

{mass%)

Fig. 10 Effect of Zr content on precipitation behavior of Zr,
Cr, Fe and Al in hot-rolled sheets
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Fig. 11 Oxidation behavior of R20-5USK foil and 20Cr-5Al
-La-Ti steel (R20-55R) foil (thickness 50pm, oxid-
ized at 1200°C in air}

Table 4 Mechanica!l properties and lifetime of R20-5USR
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