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Abstract

Recently, the number of motorcycles equipped with catalyst for purifying exhaust gas is increas-
ing. In some motorcycles, catalyst slurry is directly pasted onto the surfaces of the muffler compo-
nents to reduce cost. In this case, oxidation resistance is required for materials used for the muf-
fler components to prevent deterioration of catalyst. SUH21 (18Cr-3Al) is one of the most com-
mon materials used for this particular application by utilizing its excellent oxidation resistance.
However, its insufficient formability sometimes reduces productivity of motorcycle mufflers and
there is an intense need for materials with improved formability and good high-temperature per-
formance. To develop a new stainless steel having excellent oxidation resistance and formability,
influences of Al and Si additions to high-purity 18Cr-Ti ferritic stainless steel on oxidation resist-
ance and formability were investigated. The optimum contents of Al and Si are 2mass% and
0.5mass %, respectively, resulting in a finalized chemical composition of 18Cr-2A1-0.5Si-Ti. This
newly developed stainless steel NSSC 21M for catalyst substrate has excellent oxidation resistance
equivalent to conventional SUH21 and formability better than SUS21. It has in fact been used for
mufflers in more than 100,000 motorcycles so far.
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Schematic illustration of the motorcycle muffler
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Effects of Al and Si on the formation of red scale defects in
an oxidation test in an exhaust gas atmosphere at 700°C for
5h
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NSSC21M 0.0022 0.45 0.24 0.029 0.007 18.1 0.17 0.0065 2.1
SUH21 0.0080 0.25 0.22 0.032 <0.0003 18.2 0.16 0.0080 3.1
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