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(Z3X) :In this project, a novel ultra-high temperature material composed of molybdenum,
silicon, boron, titanium and carbon had been developed. The operating temperature limit of
this material is 1300 — 1400 °C, and thus the dramatic improvement of the temperature limit
was attained compared with that of nickel-base superalloys of about 1150 °C. The
brittleness which is one of the drawbacks of ultra-high temperature materials was overcome,
and its fracture toughness reached about 16.2 MPa(m)"2. Furthermore, the machinability of
this material is good, and therefore it was substantiated to apply this material to

high-pressure gas turbines. Using this material, it become possible to operate jet-engines
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and gas-turbines at higher temperature with higher efficiency and thereby suppress the

consumption of fossil fuel, which is the green innovation able to solve future energy

problems.
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