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Stainless Steel Foil with Excellent High-Temperature Strength and
Oxidation Resistance “JFE20-5HS”
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Abstract:

Al-containing stainless steel foil “JFE20-5HS”, which has 1.5 times higher high-temperature strength than that of
conventional steel and excellent oxidation resistance, has been developed. There were two problems in increasing the
high-temperature strength of the conventional steel: 1) to prevent deterioration of oxidation resistance, and 2) to
ensure sufficient toughness of hot-rolled sheet for stable cold rolling. In order to solve these problems, the effect of
the solid solution strengthening element on the oxidation resistance of the high-Al steel was investigated, and Mo was
found as the element with little deterioration of the oxidation resistance. Furthermore, by clarifying the relationship
between the amount of Mo addition and the toughness of the hot rolled sheet, the optimum amount of Mo addition

was determined. By applying this product to metal honeycomb of automobiles, it is expected to improve heat
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resistance property of catalytic converters.
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Fig. 1 Appearance of the metal honeycomb
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Fig.2 Schematic of metal honeycomb system
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Table 1 Chemical composition of test materials for evaluation of high temperature strength and oxidation resistance
(mass%o)

Steel C Si Mn Al Cr Mo Nb Ta W La Zr Remarks

Base 0.005 0.17 0.15 5.3 19.9 — — — — 0.12 0.03  Conventional steel

3Mo 0.005 0.15 0.15 5.3 20.1 3.1 — — — 0.14 0.03

5Mo 0.005 0.18 0.16 5.8 20.3 49 — — — 0.10 0.03
0.2Nb 0.008 0.16 0.13 5.5 20.0 0.2 — — 0.05 0.03
0.3Nb 0.009 0.16 0.13 54 19.9 — 0.35 — — 0.03 0.02
0.5Nb 0.009 0.16 0.14 5.5 19.8 — 0.5 — — 0.06 0.03

2Ta 0.007 0.14 0.15 5.7 20.0 — — 2.1 — 0.10 0.03

3Ta 0.008 0.13 0.15 5.6 20.0 — — 33 — 0.08 0.03

5Ta 0.008 0.11 0.15 5.7 20.0 — — 5.5 — 0.13 0.03

2W 0.006 0.16 0.15 5.6 20.2 — — — 2.1 0.07 0.03

SW 0.006 0.14 0.15 5.7 20.2 — — — 5.2 0.06 0.03
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Fig.3 Preparation method of test piece for oxidation test
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Table 2 Chemical composition of JFE20-5USR and JFE20-5HS

(mass%o)
Steel C Si Mn Al Cr Mo La Zr Remarks
JFE20-5USR 0.06 0.15 0.15 5.5 20 — 0.1 0.03 Conventional steel
JFE20-5HS 0.06 0.15 0.15 5.5 20 3 0.1 0.03 Developed steel
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