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Phase transition features of binary Co-C eutectic temperature fixed-point

Yong-Gyoo Kim', In-Seok Yang, and Kee-Sool Gam

Abstract

A Co-C eutectic cell for thermocouple calibration was manufactured and tested to investigate its phase transition
characteristics using Type B thermocouples. It was observed that the freezing plateaus were flatter than those of melting,
but the melting points were closer to the true transition temperature than the freezing points. The expanded uncertainty
of melting temperature was calculated not to exceed 0.2 °C (k= 2). Based on the observed results, the melting process

is recommended for the calibration of thermocouples.
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Table 1. Summary of the metal-carbon eutectic systems

TALE B TY e dAY Hd Iz
°C wt % g/mol g/em’
Fe-C 1153 42 54.0054 6.909
Co-C 1324 2.6 53.4888 8.1286
Ni-C 1329 1.75 54,9732 8.368
Pd-C 1492 2.7 103.8512 10.1475
Rh-C 1657 2.09 101.0018 10.827
Pt-C 1738 1.2 192.8929 18.2244
Ru-C 1953 2.5 98.8432 10.409
Ir-C 2290 1.6 189.3365 18.2088
Re-C 2474 2.0 182.7160 16.6875
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Fig. 1. Distribution of several fixed-point temperatures.
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Fig. 2. Schematic design of the (a) graphite thermometer
well, (b) crucible, and (c) assembled cell.
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Fig. 3. Photograph of the Co-C cell
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Fig. 4. Typical melting and freezing curves of Co-C
eutectic cell.
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Table 3. Average plateau emfs of Type B thermocouple at Co-C eutectic point

5 <3
FEXE,LC +4 +8 +13 +18 -3 -5 -7 -9
B 71dE/pv 8092.63  8092.68  8092.53  8093.01  8092.15  8091.34  8090.88  8090.90
EZEHAHV 0.11 0.07 0.31 0.45 022 0.02 0.09 0.10
A iR A 1498 A 6E, 2005 -384-
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Table 4. Uncertainty budgets for the melting/freezing of Co-C eutectic

4. Co-C %
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