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Improved Cast Stainless 
Steel Alloys  

Advantages 
 • Provides previously unattainable long-term 
stability even after aging

 • Provides resistance to corrosion and deformation at 
high temperatures as well as to extreme changes in 
temperature

 • Assists in meeting emissions regulations
 • Allows for increased warranty coverage for 
products

 • Allows for increased fuel efficiency through 
reduced engine weight

Potential Applications
 • Chemical/petrochemical production systems
 • Larger land-based gas turbine engines
 • High-performance alloys
 • Gas-turbine markets
 • Exhaust component markets
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Technology Summary
At high temperatures, currently available cast stainless steel alloys used for engine 
component applications do not have the long-term stability of their original castings 
and are lacking in their ability to resist deformation and cracking from extreme 
temperature changes. Researchers at ORNL have developed cast stainless steel alloys 
that are stable in the long term and resistant to corrosion, deformation, and heat. 
These new alloys will greatly enhance the quality and durability of combustion engine 
components used in a wide range of applications.

The alloys developed at ORNL will provide benefits to both manufacturers and 
consumers. A goal for many manufacturers (and a plus for consumers) is expanding the 
warranty coverage for their products. At a cost comparable to currently available alloys, 
the enhanced properties of these new alloys will enable manufacturers to do just that 
by producing parts that can operate at high temperatures and extreme temperature 
changes while providing superior performance, reliability, and durability. These alloys 
will also help manufacturers meet emission regulations for diesel, turbine, and gasoline 
engine applications. A significant benefit to consumers is that manufacturers will be 
able to reduce the weight of engines by using designs that are thinner than those used 
for conventional materials, resulting in increased fuel efficiency. In addition, although 
these alloys are aimed at the production of engine components, they could be used for 
other applications as well. 

To develop these superior alloys, researchers altered the weight percent of various 
elements of the tested alloys and conducted tests at a temperature of 850°C with a 
stress load of 110 MPa (megapascals). More conventional alloys lose many of their 
desired qualities at temperatures higher than 600 to 700°C. Several features provide 
these alloys with their overall strength: less than 0.15 weight percent sulfur provides 
high-temperature strength without reducing ductility from cracking, increased 
nitrogen solubility enhances strength at all temperatures, and manganese also 
improves nitrogen solubility, providing additional strengthening.


