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Development of Ferritic Stainless Steel YUS450 with Excellent Heat Resistance for

Automotive Exhaust System
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Abstract

In order to purify automotive exhaust emissions and to improve its fuel consumption, some measures such
as rising the exhaust gas temperature, lightening the vehicle weight and so are now being taken. Nippon Steel
has developed a low-cost ferritic stainless steel with excellent heat resistance, YUS450 with the optimum
composition of 14Cr-0.3Nb-0.1Ti-0.5Mo, for the auto motive exhaust system. YUS450 has a controlled
composition of 14% Cr to secure the oxidation resistance up to about 900°C. It has been found in our study that
the composite addition of Nb and Ti prolongs the thermal fatigue life which is the most important property for
an exhaust manifold material, and secures at the same time the stiffness of stainless steel with a reduced
thickness during its service at a higher temperature. Based on this fact and from view point of securing the high
temperature strength and preventing the grain growth at about 900 °C, the compositions of these elements are
controlled to 0.3%Nb and 0.1%Ti. Further, it has been also found that adding a small amount of Mo can
improve the mass loss due to a chloride-induced corrosion, and therefore Mo is controlled to 0.5%. Thus, the
ferritic stainless steel YUS450 has superior high-temperature properties compared to a conventional
SUS430J1L steel, YUS180 with 19Cr-0.4Nb-0.4Cu, and the reduction in its manufacturing cost has been
achieved by reducing the adding amounts of alloys
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