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Welcome to Thermo-Calc Software

Suppliers of the leading software for thermodynamics and diffusion!

Tce
‘The flexible tool for calculation of equilibria, thermodynamic properties and phase diagrams
More...

TeW
‘The user-friendly Windows version of Thermo-Calc. Now available in a new version, TCW2!
More...

DICTRA
‘The universal tool for simulation of diffusion controlled transformations in multicomponent
alloys.

More...

TC-PI
‘TC Programming Interfaces. Use Thermo-Calc in your own software.
More...

DATABASES

‘Thermo-Calc Software offers a wide selection of databases for thermodynamics and diffusion
‘compatible with the Thermo-Calc and DICTRA software.

More...

SERVICES
‘Beside technical support, we also perform consultancy assignments in the fields of
thermodynamic calculations and diffusion simulations
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Software for
Materials Science
and Engineering

Welcome to ESM Software

We are a small software developer and distributor specializing in software for materials science,
thermochemistry, and thermophysical properties. We hope you will find some applications and/or
databases in our product line that will enhance your professional productivity.

Two of us are degreed materials scientists, so we are well qualified to help you find what
products best meet your needs and support those products that we sell.

Iam in the middle of updating the website to include more software and categories. Please
excuse the broken links and misplaced graphics that are bound to occur over the next two weeks
or so. Thanks.

New Release - Crystal Studio 4.0

Crystal Studio 4.0 has been released. Crystal Studio is a comprehensive tool for creation, display,
and manipulation of crystal structures and for the simulation of diffraction patterns. Empowered
with a crystallographic database, Crystal Studio lets you create photo-realistic 3D graphics and
diffraction patterns with just a few mouse clicks.

New Release - HSC Chemistry 5.0

Version 5.0 of HSC Chemistry will be released in late August. HSC is the world's most widely used
computational thermochemistry application. Capabilities Include calculations of mass balances,

Anthalng halancne _and

in multiamnanant multinhaca cuctame Cac_cali
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| Crystal Studic

Materials Properties
Property databases
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ceramics
polymers
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Thermochemical databases
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Metal diagrams
Ceramic diagrams
Diagram editor
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visualization
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ERLVEEN 7, 1976 FrA*C*T started as a joint project between two universities, the Ecole Polytechnique
+Fact-Web de Montreal and McGill University, for treating thermodynamic properties and calculations in
«Pricing chemical metallurgy. In 1984, the research centre CRCT - Centre de Recherche en Calcui
«About us Thermochimique / Centre for Research in Computational Thermochemistry, was founded at the

Ecole Polytechnique in order to promote and develop F*A*C*T in both research and teaching.
After more than 20 years of collaboration on software development between the F*A*C*T group
and GTT-Technologies, the common product FactSage was released in 2001.

F*A*C*T has grown into a fully integrated thermochemical database that couples proven
Factsage software with self-consistent critically assessed FACT thermodynamic data. It is
employed in diverse fields of chemical thermodynamics by pyrometallurgists,
hydrometallurgists, chemical engineers, corrosion engineers, inorganic chemists,
geochemists, ceramists, electrochemists, environmentalists, etc. and it is installed in
hundreds of universities, government laboratories and industrial research centers around the
world.

For more detailed information on FXA*C*T click on "About FFA*C*T".

(Francais)
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GTT's Technical Thermochemistry Web Page

[Master site: hitp://gttserv lth rwth-aachen de/ett]]

[What's new? | GTT-News Newsletter | General | FactSage | ChemSage | ChemApp 'oates: | ChemApp light | ChemSheet | ChemTeach | Thermochemical Services | Kinetics |
Thermocherical Data | Indexes | Other links | Contact us]

¢ TECHY, ‘This web page serves as a source of information for those interested in the application of technical thermochemistry. It focusses on the software
1( ?  and data that have their roots at the Lelvstuld firr Theoretische Hiittenkunde wid Metallurgie der Kernbrennstoffe (Department of
Theoretical Process Metallurgy and Metallurgy of Nuclear Fuels) at RI'TH Aachen (Aachen University of Technology) and at GTT-
Tecimologies, Germany.

A\‘

. . These include the renowwned ChemSage-fanily of software programs, inchuding ChemSage itsef, the programmer's toolkit ChemApp, and the
L @ thermochemical teaching program ChemSage-Teach, all of which are based on program development by Gunnar Eriksson in this field

7")10(‘“““\‘ If you're looking for examples of what can be achieved using technical thermochemistry, and how the above tools have been successilly applied
to solve problems, this page is for you! If you have used ChemSage or ChemApp, and have published resuits in form of web pages, or are

w g p Iooking for a place to make them available to the public, please contact us.

visitor mumber

to this page!

ssue #37 has just been released, read about our upcoming SimuSage Day on January 30th, 2004,

[£3
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1.npl.co.ukjpljcmmmtceta)

N PL . The UK's National Measurement Laboratory

National Physical Laboratory

Contact Us | Website Map

Materials Home

Thermodynamics and Phase Equilibria Software from the
MTDATA Home National Physical Laboratory

MTDATA for Windows

> Materisls > MTDATA

Databases

Examples

MTDATA is a software/data package for the calculation of phase
Downloads

equilibria in multicomponent multiphase systems using, as a basis,
MIDATA Users Group critically assessed thermodynamic data. It has numerous applications in
the fields of metallurgy, chemistry, materials science, and geochemistry
depending only on the data available. Problems of mixed character can
be handled, for example equilibria involving the interaction between
liquid and solid alloys and matte, slag and gas phases. The
thermodynamic models necessary to describe the properties of a wide
range of phase types are incorporated in the software and database

Virtual Measurement structures.
System
PP 0.6 1AG EXAMPLES TO TRY with the MTDATA Demonstration Database
Members only
Thermodynamics and Further Information:
Process Modeling
Group
o News
NPLHome. * MTDATA Demonstration
p— * MTDATA for Windows
oo * MTDATA Modules .
- « Databases and Models
NPL Publications
« Applications
How can ve improve the * Users' Group
st for you? « Scientific References
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Thermochemical Database Project (TDB)
The goal

The purpose of the TDB project is to to make available a comprehensive, internally consistent, internationally recognised and
quality-assured chemical thermodynamic database of selected chemical elements.
This database should meet the specialised modeling requirements for safety assessments of radioactive waste disposal systems.

High priority is assigned to the critical review of relevant data for compounds and complexes containing the actinides uranium,
neptunium, plutonium and americium, as well as the fission product technetium. Data on nickel, selenium, zirconium and
compounds with selected organic ligands are also being reviewed. Further reviews of other elements (Th, Fe, Sn and Mo) are
currently under consideration.

The data in the TDB data base are selected by review teams, consisting of experts from all over the world.
The objectives
The TDB project aims to produce a database that

contains data for al the elements of interest in radioactive waste disposal systems;
documents why and how the data were selected;

gives recommendations based on original experimental data, rather than compilations and estimates;

documents the sources of experimental data used;

is internally consistent;

treats all solids and aqueous species of the elements of interest for nuclear waste storage performance assessment
calculations.

The unique feature of the TDB database is, that it contains data which has been evaluated directly from the original experimental
data by experts in the field. Data from other compllations, estimates etc. are in principle not considered, other than to the extent
that they contain useful references to original data sources, which will then be the data evaluated.

Please note. that onlv hasic formation and reaction thermodvnamic data are comniled (Gihhs eneraies. enthalnies. entronies and

& | @ mtemet
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The Phase Diagram Web

A Free Service of The Georgia Tech Joint Student Chapter of ASMVTMS

o

Since July 24, 1996,

These phase diagrams (henceforth known as PDs) are NOT guaranteed to be 100% accurate. If you are using them for "mission crifical” information, then you are a
fool. Go o a library (like in the good "ol days)... Volume 3 of the ASM Handhook, comes fo mind.

TUse the periodic table below fo jump directly to the element of interest.
Please be sure fo check BOTH elements hefore giving up.

(ONLY for elemental binary PDs.)

Binary PDs
la 22 3b 4b 5h 6b Th 8 1b (2b 3a|da 52 62 7a 0
H He
1 2
Li Be B|C|N O |F Ne
B 4 Byl | 7 | 8 |0
Na Mo NI ) < FedlTA. L
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Engineering
Materials

Phase Diagrams S
Phase Diagrams, which indicate the phases present at a given temperature and composition, have often proved a difficult concept to understand. These

Web pages provide a simple guide to phase diagrams that can supplement the cxplanations that you receive from lectures and books.

If you are new to phase diagrams, you should follow these links in order, working through cach section before returning to this page. Note that some
scctions have a sclf-assessment quiz.

Read this page first
Help on using these pages
How to build a phase diagram Quiz

Tie Lines and the Lever Rule Quiz
Eutectic Alloys Quiz

Hypo-Eutectic Allovs
Hyper-Eutectic Alloys

Interactive Phase Diagram Quiz

Aluminium - Copper alloys (Al-Cu) Quiz

Aluminium - Silicon alloys (Al-Si) Quiz

Steels (Fe-C Quiz

Note: glossary links may not work - sce the help page for information on how to fix this!
e ———————— e s

Produced by Adam Warren at the Based on an application developed by
Interacive Leaming Centre Phillipa Reed and Julian Bailey for the
University of Southampton. Department of Engineering Materials
Last updated 17 November 1997 © 1997, University of Southampton L]
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Materials Science and Engineering Laboratory

Personnel Contact

National Institue of
Standards and Tochrology

External Links

NIST - :

Search

Alist of external links that may be of interest is provided below. By selecting these links, you will be leaving the NIST webspace. We
have provided these links to other web sites because they may have information that would be of interest to you. No inferences
should be drawn on account of other sites being referenced, or not, from this page. There may be other web sites that are more
appropriate for your purpose. NIST does not necessarily endorse the views expressed, or concur with the facts presented on these
sites. Further, NIST does not endorse any commercial products that may be mentioned on these sites. Please address comment

about this page to metallurgy @nist.gov

Sources of Phase Diagram Information

CALPHAD (Calculation of Phase Diagrams) is a group of practicing thermodynaicist engaged in computation based coupling of thermochemical
‘and phase diagram data. This web sites provides general information about the group, meetings, ctc.

SGTE Phase Diagram Collection compiled by the Division of Computational Thermodvnamics , KTH, Stockholm, Sweden. This web site has a

collection of binary phase diagrams that were calculated with the Thermo-Calc software from the SGTE database SSOL

@
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MNIST Chemistry WebBook

NIST Stand: ference Database Number 69 - March, 2003 Release
View: Seach Options, Models and Tools, Documentation, Notes

Show Credits

NIST reserves the right to charge for access to this database in the future

Search Options top

General Searches  Physical Property Based Searches

« Formila o Ion energetics properties 5
o Name o Vibrational and electronic encrgies

o CAS registry mumber o Molecular weight

« Reaction

o Author

o Stucture

Models and Tools top

o Thermophysical Properties of Fiuid Systems High accuracy data for a select group of fluids.
o Group Additivity Based Estimates Estimates of gas phase thermodynamic properties based on a submitted structure.

Documentation top

o Frequently asked questions
B ® et
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Phase Diagram Calculations using MTDATA

3/11/2002

Click here to start

Table of Contents
PPT Slide

Content

What We Are
Organisation - Scientific
Who are we?

PPT Slide

Thermodynamic Modelling : MTDATA: Alan Dinsdale; Hugh Davies;
John Gisby; Susan Martin; Jim Robinson

Thermodynamic Modelling: Engineering Toolkits: Alan Dinsdale; Hugh
Davies; John Gisby; Susan Martin; Jim Robinson

Heat Flow Properties for Metals and Oxides: Rob Brooks; Lindsay
Chapman; Alan Dinsdale; Peter Quested; Jim Robinson;

Thermodynamic modelling using MTDATA
Whatis MTDATA 2

Typical graphical outputs

BB UNIVERSITY OF
CAMBRIDGE

Author: Hugh Davies g
Email: thd@newton.npl.co.uk

Other information:

This presentation is reproduced with the permission of Hugh Davies of

the National Physical Laboratory, Teddington

Download presentation source

Thermadynamic Madelling
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