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High Temperature Properties of Heat-Resistant Nickel-Based
Superalloy, NCF5015D, for Exhaust Valves

Mototsugu Osaki, Seiji Kurata, Shigeki Ueta, and Takashi Tsuyumu

Synopsis

Ni-based superalloy, JIS NCF751 has been conventionally used for exhaust valves in high performance automotive engines
owing to better high temperature strength than heat resistance steels. On the other hand, Daido’s originally developed
NCF440(70Ni-19Cr-1.4A41-2.5Ti-1.3Nb-3Fe-1.5Mo-1W:mass%) which was enhanced in high temperature strength has been also
used for more advanced engines. However, the material cost of NCF440 is expensive due to high Nickel content so that demand to
reduce the cost has been high. Therefore, we developed NCF5015D(Fe-50Ni-15Cr-1.441-2.5Ti-1.3Nb-1.5Mo-1W) of which Nickel
content is lower than that of NCF440,but it has excellent high temperature strength as well as NCF440. NCF5015D is the cost
effective superalloy and has already been applied to new released cars since 2008.
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Table 1. Nominal chemicalcomposition.(mass%)

Material C Si Mn Cr N1 Al T1 Nb Fe Mo W
NCF5015D | (.05 | 0.1 0.1 15 50 1.4 2.5 1.3 Bal 1.5 1
NCF440 | 0.05 | 0.1 0.1 19 Bal 1.4 2.5 1.3 3 1 1
NCF751 | 0.05 | 0.1 0.1 16 Bal 1.2 2.4 1.0 7 - -
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Fig.6. Tensile properties at elevated temperature, (a)
strength and (b)elongation.
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