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ABSTRACT

Gas turbine engines, particularly aero-turbines, are among the most complex mechanical
systems in everyday use. The public that travels by air demands nothing less than ultra-high
reliability of engine components, spotless safety records, and affordable airfares. In recognition
of past accomplishments, the National Academy of Engineering identified the Airplane (with its
associated engine) as one of the top 20 Greatest Engineering Achievements of the 20™ Century
and High- Performance Materials also made the list of the top 20 Greatest Engineering
Achievements. The accomplishments of the past are impressive, and they were achieved
through much effort on the part of many disciplines. Many advancements were spurred on by
progress in materials and process engineering. As we look to the future, we expect that materials
innovations will continue to contribute to driving aero-turbines to even greater heights of
achievement. This paper will highlight five Grand Challenges in materials that lay the foundation
for opportunities to enable significant further improvement in aero-turbine technology.
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