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Abstract: Study on the mechanical behaviour of ultra-high temperature materials in service
environments is of great significance to improve the service reliability of hot-end components for
high-end equipment. Ultra-high temperature mechanical testing has high strategic value and high
technical difficulty. It is a key "stuck neck" technical problem. Thus, some technical challenges,
such as the design and preparation of heating components and mechanical loading fixtures, and
contact deformation measurement under ultra-high temperature aerobic environments, were

overcome. An ultra-high temperature mechanical testing instrument that can work in an aerobic
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environment of 1950°C and an inert environment of 2600°C was developed. Ultra-high
temperature tensile, compression, bending, and shear testing characterization methods were also
developed. Ultra-high temperature mechanical property tests were conducted on a variety of
materials. A large amount of ultra-high temperature mechanical property data was accumulated.
The testing instrument and methods have been used in many national defense units and
universities, and effectively support the development of multiple models in the aerospace field.
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