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Abstract

An experimental investigation of the binary system Co-Cr and the ternary
system C-Co-Cr has been carried out in the present thesis. The experimental
strategy adopted for the binary system was to measure the thermodynamic
activities of Cr, the molar heat capacity as function of time, the phase
transformation temperatures with corresponding enthalpies, the Curie
transition temperature as well as melting temperatures with corresponding
enthalpies. In the ternary system the strategy was to determine the solubility of
Co in the Cr7C3 phase as well as the C and Cr contents in the Co rich (fcc) binder
phase. The experimental results were compared with atomistic simulations of
the solubility of Co in the Cr7C3 phase.

Solid state galvanic cell measurements were conducted with both ZrO2-7.5
mol % CaO and CaF2 as the solid electrolyte. In view of possible errors in the
measurements with ZrO2-7.5 mol % CaO, as a result of electronic contributions
to the conduction of the solid electrolyte, new measurements were conducted
with CaF2 as the solid electrolyte. The results indicated that the measured EMF
values showed trends which were contrary to the thermodynamic behaviour
expected from phase diagram considerations. It was concluded that further
detailed experimentation was necessary in order to throw more light on the
thermodynamic behaviour of the Co-Cr system.

Two different series of DSC measurements were conducted, i.e. one in
an atmosphere of pure hydrogen and another in pure argon. In the first
investigation, conducted in an atmosphere of pure hydrogen in the temperature
interval 318-1660 K, evidence was obtained for the existence of a phase
transformation around 900 K in the compositional range 20.7-67.1 wt.%
Cr. No indications of such a phase transformation had earlier been seen. In
the second investigation, conducted in an atmosphere of pure argon in the
temperature interval 298-1823 K, special attention was given to alloys in the Co
rich corner of the phase diagram, i.e. 0-10 wt.% Cr. This investigation verified
earlier findings of a phase transformations around 900 K in the compositional
range 20.7-67.4 wt.% Cr. The magnetic transition temperatures for alloys
low in Cr content were also obtained. With the use of the DTA technique the
melting temperatures with corresponding enthalpy values for alloys in the
compositional range 0.9-7.7 wt.% Cr were obtained.

The three-phase triangle fcc+Cr7C3+graphite was investigated at 1373
K, 1423 K and 1473 K. The obtained results showed that the solubility of
cobalt in the Cr7C3 phase was significantly higher than previously predicted by
thermodynamic calculations.
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