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A Survey of Measurement Methods and Reference Materials
for Thermal Expansion of Ultra-High Temperature Solids

ORIKASA Isamu

Abstract

Evaluation of thermal expansion of ultra-high-temperature refractory materials, from 1000 °C to over

3000 °C, is essential for the stable operation of high-efficiency aerospace and energy equipment. On the

other hand, ultra-high temperature solids are highly reactive, and it is difficult to measure their thermal

expansion using common contact methods such as pushrod dilatometry. In this paper, the recent progress

in the development of thermal expansion measurement techniques and reference materials is reviewed,

mainly at National Metrology Institutes (NMI), focusing on optical methods that have realized ultra-high

temperature measurements. In addition, issues unique to ultra-high temperature solids, such as intense

thermal radiation and thermal strain, and their solutions are discussed, as well as future prospects, such

as the need to increase the measurement speed in response to data-driven material developments.
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