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Phase Diagram and Thermal Analysis Charts

Akikazu Maesono

(Received April 23, 2005; Accepted May 23, 2005)

The basic relationship between binary phase diagrams and the thermal analysis charts is
described. The phase diagram of Al-Mg system is determined based on the DSC charts. An
interesting mystery is given on the freezing behavior of water-ethyl alcohol system; The DSC
charts cannot be interpreted based on the simple phase diagram.
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Fig.2 Fundamental types in binary phase diagrams.?
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Fig.3 Liquidus and solidus.
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Fig.4 Thermal analysis curves vs. configuration of liquidus and solidus: (a), liquidus is parallel to solidus; (b),

liquidus goes away from solidus with temperature; (c), liquidus and solidus draw together with temperature;
(1), configuration of liquidus and solidus; (2), cooling curve as a relation between temperature and time; (3),
heat capacity curve vs. temperature; (4), DSC curve on heating.
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Fig.5 Phase diagram of Al-Mg system.
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Fig.6 Heating and cooling DSC curves of Al-Mg 4.4 wt%
alloy: heating or cooling rate, 2, 5, 100 mino1,
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Fig.7 Start and end points of melting and solidifying
peaks vs. heating or cooling rate in DSC of
Al-4.4 wty Mg alloy sample.
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Fig.8

Phase diagram of eutectic system and the thermal analysis curves: [, phase diagram of an XY binary system

showing a eutectic reaction; 0 00O, heating curves of the samples with compositions A, B, and C, respectively;

O0o0d, heat capacity curves; 000, DTA or DSC curves; E, eutectic composition.
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Fig.9 Phase diagram of Pb-Cd system and the thermal
analysis.5
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Fig.10 Phase diagram of water-ethyl alcohol.”
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