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Novel High-Temperature Fixed Points of Metal-Carbon Alloys
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Above the freezing temperature of silver, the International Temperature Scale of 1990 (ITS-

90) is defined using Planck's law of blackbody radiation. Since the temperature is determined

by ratio of its emitted radiance against the radiance from Ag, Au, or Cu freezing-point blackbody,

uncertainty of the scale increases rapidly with increasing temperature. To solve this problem,

AIST has been developing high-temperature fixed points of metal-carbon alloys. In this text,

introduction of ITS-90 and high-temperature fixed point using metal-carbon alloys, melting and

freezing behaviors of these fixed points under various conditions, and application of these fixed

points for thermocouple calibration are presented.

Keywords: high-temperature fixed point; radiation thermometer; eutectic; peritectic;

metal-carbon alloy
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Fig.1 Fixed points blackbody 3-zone furnace by use
of SiC rod heater.
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Fig.2 High-temperature fixed points of metal-carbon
alloys.
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Fig.3 Melting and freezing plateaus of WC-C peritectic
fixed point.
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Fig.4 Dependence of plateau shapes on the melting and

freezing rate of Fe-C eutectics.
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Fig.6 (a) Dependence of melting plateaus on the
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with respect to Tg) and (b) associated preceding

freezing curves.
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Fig.7 Dependence of plateau shapes on the annealing

time followed by Tg — 20 C freezes.
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Fig.8 Melting and freezing plateaus of Co-C eutectic
cell measured by Pt/Pd thermocouple. Furnace-
temperature settings are Tg + 4 C for the melt

and Tt — 4 C for the freeze.
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