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State of the Art in Integrated Thermodynamic Databases

Tooru MATSUMIYA and Akihito KIYOSE

Synopsis : Integrated thermodynamic databases (ITDs) and its applications have been reviewed. Thermodynamic quantities and phase diagram of practi-

cal multi component steels and slags calculated by using the ITDs have been found to agree well with measurements. Transformation struc-

ture, precipitation and composition change of molten steel due to reaction with molten slag can be predicted by using process simulation

model in which ITD is used as a subroutine program. Calculation accuracy depends on the experimental data which is used to determine ther-

modynamic parameters in the ITDs. From this viewpoint, it is very important to accumulate accurate experimental data. The following recent

movements can be mentioned: 1) Calculation models for prediction of thermodynamic properties at surface/interface have also been devel-

oped. 2) Application programs such as analysis of solidification and refining have been built in the ITDs. 3) 4b initio calculation software has
been available and its result have been converted to database for CALPHAD approach.
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Table 1. URLs of the representative integrated thermody-
namic databases.

Name URL
Thermo-Calc http://www.met.kth.se/tc/
F*A*C*T http://www.crct.polymtl.ca/FACT/fact.htm
ChemSage http://gttserv.lth.rwth-aachen.de/ sp/tt/
MTDATA http://www.npl.co.uk/npl/cmmt/mtdata/mtdata.html
MALT2 http://www.aist.go.jp/NIMC/sofc/thermo-j.html
PANDAT http://www.computherm.com/
HSC Chemistry http://www.outokumpu.fi/hsc/
THERMODATA http://thermodata.online.fr/thermang/accueil.htmi

Chemical WorkBench http://www.kintech.ru/products.htm
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Fig. 1. Temperature dependence of specific heat of iron
calculated by using Thermo-Calc.'®
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Fig. 2. Calculated phase diagram of high speed steel.'”
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