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Thermo-Calc Documentation Set

Key to Using this Guide

This installation guide is for all Thermo-Calc installations running on Windows, macOS or
Linux operating systems. It is also applicable to demo (trial) installations as well as
previously installed versions of Thermo-Calc (the new version is installed alongside the old
version).

This guide includes information about:

o The types of licenses and installations available.

« Installing the Thermo-Calc software and its components on stand-alone computers,
servers and client computers.

« Installing the license management software for network installations.
« Retrieving and installing license files.

» Troubleshooting to solve common installation problems.

Icons in this Guide

Name Description

@ Provides important information and indicates that more detail is located in

Information . .
the linked or named topic.

Note %9 The information can be of use to you. It is recommended that you read the
text or follow the link.

Operating The operating system is indicated when the information is specific to a Windows, macOS

system or Linux operating system.

- The license file, which contains the license keys and is installed on either a standalone
rs—
License file computer or a network server.

s\ The Thermo-Calc software and its components (including databases) to be installed.
Thermo-Calc

Typographical Conventions
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Convention | Definition

The forward arrow symbol = instructs you to select a series of menu items in a specific
order. For example, Tools = Options is equivalent to: From the Tools menu, select
Options.

Forward
arrow -

A boldface font indicates that the given word(s) are shown that way in on a toolbar
Boldface font button or as a menu selection. For example, if you are told to selecta menu item in a
particular order, such as Tools = Options, or to click Save.

An italic font indicates the introduction of important terminology. Expect to find an

Italic font . . .
explanation in the same paragraph or elsewhere in the guide.

code and code A code font indicates you are to make a keyboard entry. It also shows a programming
bold code or code examples. The code bold font highlights the entry.
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Installation Terminology

A computer without a license file of its own but connected through the network to a
client computer with the license information. The client receives a license token from the
computer where the license management software is installed.

A type of network installation where the Thermo-Calc software and a Thermo-Calc

consolidated licensing software are installed on a single server computer. This allows all computers in
network the network to access both the software and a license on the server via a client
installation.

A type of network installation where the Thermo-Calc software is installed on one server
distributed computer in a network and the Thermo-Calc licensing software is installed on a different
network computer. After a thin client installation, all computers in the network can access both the

software and the network license key via the server.

host ID The MAC address on the computer that a license is locked to.

The file (called Iservrc) that contains all the purchased license keys. It is issued by Thermo-

li fil .
icense fiie Calc Software, usually by email.
. The information contained in the license file that represents the products purchased and
license key . . . .
which is then authorised for installation.
License . . - .
The Windows program used for license management: it distributes license tokens as
Manager e . L
. specified in the network license file issued by Thermo-Calc Software.
(Windows)
License . . T . -

The Linux program used for license management: it distributes license tokens as specified

Server . . -
(Linux) in the network license file issued by Thermo-Calc Software.

The use of the term license server (lower case letters) is reserved for use for scripts and
license option files (for example, in an Unattended Network Client Installations). For the purposes
server of the step-by-step instructions it is not used to refer to the type of network installation

that runs the license management program. Also see License Manager (Windows) and

License Server (Linux).

i . The Thermo-Calc license management software. When working in Windows it is called
;;?:;;nri License Manager (full name is Sentinel RMS License Manager by SafeNet) and on Linux it

is called License Server (full name is Sentinel License Sever by Safenet).
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Term Definition

The license type used with the licensing software. The NWL can only be used on one

Network specific computer that hosts the licensing software. This restricts license usage to a certain
License subnet or subnets.
(NWL) The software may be used on the number of sites you have paid for and by the number of

persons you have paid for on any number of network connected computers

standalone . .
A computer which uses a SUNLL license type.
computer
Single-User- . . ) . . .
Node A unique license file for one designated computer at one designated site. It cannot be
Locked- copied or moved outside the site. If the software is installed on a portable computer, it
License can be temporarily used off-site. The license can be used without network access (to the
License Server).
(SUNLL) )

An installation where the software is installed on a file server but is run from a client
thin client computer. The licensing software may be installed on the file server (consolidated
network installation) or on a different computer (distributed network installation).

XQuartz An open-source X Windows System, which is required to run Thermo-Calc on a Mac.
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About the Thermo-Calc Components Being Installed

What is Installed with a Full Standalone or Full Network
Client Option?

At the start of the installation process, the following components are installed when you
choose either the Full Standalone or Full Network Client options. If you want to exclude a
component (perhaps one of the SDKs), then you would use the Custom option.

Select Installation Mode

Full 5tandalone

In=tall all features
O

Choose a license file

Full Metwark Client

Install all features
@]

A full installation means that all listed feature components are installed but the availability
of the individual components is based on the license you have. This is also applicable to the
databases and software development kits (SDKs).

Thermo-Calc

The Thermo-Calc software includes several add-on features and capabilities that are
packaged with the software and included with a full standalone or network client
installation. For example, there are the specialized add-on products Diffusion Module
(DICTRA), Precipitation Module (TC-PRISMA), and Process Metallurgy Module as well as the
Steel Model Library. For most of these specialized features, demonstration (demo) versions
and examples area available for all users but advanced features are only available with a
license.

Databases

All the latest databases are installed. As with the software features, availability of a specific
database in the software itself is based on license. However, several demonstration
(demo) databases are included and available to all users.
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Software Development Kits (SDKs)

When the Full Standalone or Full Network Client option is chosen, it installs the TC-Python,
TC-API and TQ-Interface SDKs. It does not install TC-Toolbox for MATLAB® (available only for
Windows) unless the program finds a MATLAB® installation on your computer during this
installation process, at which point you are asked if this component should be also be
installed.

The TC-Python program is installed when the Full Standalone or Full Network Client option
is chosen, but there are additional steps required to complete the installation as described
separately in the TC-Python Quick Installation Guide.

What does the Custom option allow me to do during an
installation?

During the installation process, there is some flexibility to choose what to include or exclude
with the installation by choosing the Custom option. This is primarily to the level of being
able to choose the SDKs or to exclude all databases or Thermo-Calc itself. That is, you cannot
choose specific Thermo-Calc features or databases as these are controlled by the license
and not the installation procedure.

Select Components

Select the components you want to install; clear the cor

Thermo-Calc

Databaszes

TC-Python

TC-4API

TC-Interface

[] TC-Toolbox for MATLAE (R)
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System Requirements and Platforms Tested

p  About the Thermo-Calc Components Being Installed

A full list of system requirements and program availability are found on the Thermo-Calc
website. You can also see our roadmap for platform support to use for planning purposes.
The software development kits (SDKs) are available as follows for the indicated platforms:

X X

TC-Python X

TQ-Interface X not available = x

TC-API X not available X
TC-Toolbox for MATLAB® X not available not available

Thermo-Calc and its components are tested on these platforms for Thermo-Calc 2020b:

Windows Mac Linux1,2

e Ubuntu 19.04 (Disco)

Windows 10 64-bit macOs X Catalina o CentOS 7.6

10.15.4
e OpenSUSE 15.0

1Thermo-Calc Software cannot guarantee full functionality if the software is installed on other Linux distributions.

2|fyou areinstalling on CentOS 7, it is recommended you install gtk2 before you run the installation script.
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License and Installation Types
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In this section:

License and Installation Types ... ... ...
About License Keys and Files ... ... ...
Standalone Installations (SUNLL) ...................................

Multi-User Network Installations (NWL) .........................
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License and Installation Types

Installation procedures are based on the license type, the installation type and the operating
system.

E‘p Demo (trial) installations: Only a standalone installation is available and a
license file is automatically installed.

License . -
Installation Type Windows
type
SUNLL Standalone Yes Yes Yes
Consolidated network Yes No Yes
NWL Distributed network Yes No Yes
License installations on a server 1
Yes Yes Yes
network

1 For macOS, the licensing software is installed on a Windows or Linux computer server.

} www.thermocalc.com/purchase/licensing-options/
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About License Keys and Files

E‘;& Demo (trial) installations: A license file is automatically installed with the
software. You do not need to request it.

To run Thermo-Calc and its components you need a valid license key for each product. The
license keys are included in the license file emailed to you by Thermo-Calc Software.

You can copy the license file to the applicable computer(s) before or after installing the
software—the license file itself is not required during the installation process. However, it is
required to make calculations in Thermo-Calc.

P Request a License File from Thermo-Calc Software
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Standalone Installations (SUNLL)

The standalone installation is used with the Single-User Node-Locked License (SUNLL). The

i, e

Thermo-Calc software £-\ and a Thermo-Calc license file Lol are installed on a
standalone computer. You can do a full (all operating systems) or a custom installation
(Windows and Linux only).

A+ i :

b Togetstarted, go to First Steps of Installation and then Standalone Installations.
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Multi-User Network Installations (NWL)

There are different types of multi-user network installations: consolidated, distributed and
where the licensing software is installed on a computer network. There is also a subtype of
installation called thin client, which is a step done with the consolidated and distributed
network installations.

Thin client installations: A thin client installation is where the Thermo-Calc

E‘:’ software is installed on a computer server but is run from a client computer.
The licensing software can be installed on the computer server (a consolidated
network) or on a different computer (a distributed network). This type of
installation is available for Windows and Linux operating systems. The client
computer must have the Thermo-Calc software installed. This type of
installation mainly sets environmental variables and paths on the client
computer.

| Consolidated Network Installations

The consolidated network installation is used with a Network License (NWL) and it is
available for Windows and Linux operating systems.

A\ . .
The Thermo-Calc software =4 and the license management program are installed on the

-

same server where the license file 2 is also copied. A thin client installation allows all
computers (the clients) in the server network to access both the software and the licensing
on the same computer server.
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b Togetstarted, go to First Steps of Installation and then Network Client Installations.

| Distributed Network Installations

The distributed network installation is used with a Network License (NWL) and is available
for Windows and Linux operating systems.

A
S . . .
The Thermo-Calc software 4=k is installed on one computer server in a network and the

-

licensing software is installed on a different computer server where the license file Ll is
also copied. A thin client installation allows all computers (the clients) in the server network
to access both the software and the licensing on the two computer servers.

b Togetstarted, go to First Steps of Installation and then Network Client Installations.

| License Installations on a Server Network
When a license file is installed on a server network, it is used with a Network License (NWL).

It is available for all platforms. However, for macOS the server containing the licensing
software must be set up on Windows or Linux.
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—_—

The licensing software is installed on a computer server where the license file Ll is also

copied. The Thermo-Calc software & is installed on every computer in the network that
needs it.

) Toget started, go to First Steps of Installation and then Network Client Installations.
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Preparing for Installation

In this section:

First Steps of Installation ... ... 18
Installation Default Directories and the License File .......... ... ... . ... 19
Installation Default Directory: Windows .. ... .. 20
Installation Default Directory: macOS ... L 22
Installation Default Directory: LiNUX .. ... o 23
Installation Default Directory: Databases ... oL 24
Installation Default Directory: Materials ... .. 25
Installation Default Directory: Process Metallurgy Materials ................................... 26
Installation Default Directory: Custom Property Models ... ... .. .. .. ... 27
Installation Default Directory: TC-Toolbox for MATLAB® ... .. ... ... ... 28
Subnet Information for Network Licenses ... . ... ... ... 29
macOS Installation Notes ... .. . 29
Linux Installation Notes ... . 31
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First Steps of Installation

This section reviews some of the things you need to do before installing the Thermo-Calc
software.

o Learn about the default directories where the software and license files are installed.

o For network installations, collect subnet information.

For Mac, install XQuartz and make sure the security preferences are set correctly.

For a Linux Cent OS 7 installation, also install gtk2 before you run the installation
script.

yum install gtk2

Should I get my license file before or after software installation? The license
= file itself is not required during the installation process (and not at all for demo
installations). However, it is required to make calculations in Thermo-Calc. The
license file has details about your computer(s) that in some cases cannot be
determined accurately until after installation (especially for a network
installation). For most users it is recommended you request the file before you
start installing.
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Installation Default Directories and the License File

The default directories where the software and its components are installed, including
where the license file is stored, vary by platform and user type.

If you want to select specific components to install or if you want to install the software in a
non-default installation directory, then do a custom installation (Windows and Linux only). In
the table, <user> stands for the user name and <version> for the version of Thermo-Calc, for
example 2020b.

License File Installation Location for All Operating
Systems

The license file is installed outside of the installation program folder. If you have more than
one version of Thermo-Calc installed then there will be additional folders here and one
license file.

On a Mac the license file is put in /Users/shared/Thermo-Calc. The example below is for
a Standalone Windows installation.

his PC » 0O5(C:) » Program Files * Thermo-Calc

Fat

Mame

2020a
2020b
[ ] lzervrc

3

See the following topics for more information:

Installation Default Directory:

Windows

Installation Default Directory:

macOS

Installation Default Directory:

Linux

Installation Default Directory:

Databases

Installation Default Directory:

Materials

Installation Default Directory:

Process Metallurgy Materials

Installation Default Directory:

Custom Property Models

Installation Default Directory:

TC-Toolbox for MATLAB®
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Installation Default Directory: Windows

Windows
User Type

Default Directory

Administrator

@ Administrative rights are required to install and uninstall the program.

The Thermo-Calc program is installed here:

Program Files\Thermo-Calc\<version>

The default folders where documents, materials files, examples, and other folders that
sometimes require additional licenses are installed under Public Documents for ALL
USERS. For alocal user these files are copied to the user’s Documents folder where
this local copy is associated to the user login. The Public Documents folder always
contains the original set of contents as per the installation.

C:\Users\Public\Public Documents\Thermo-Calc\<version>

Marme

Exarnples

Manuals

Materials
ProcessMetallurgyMaterials
PropertyMeodels

SDK

After installing Thermo-Calc, and when you first open the program, the set of folders is
copied from the

source Public Documents location into a user Documents folder:

C:\Users\<user>\Documents\Thermo-Calc\<version>

@ It is recommended that you work with the files that are copied to the
user folder.
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Windows
User Type

Default Directory

License

software

installations on

aserver C:\Program Files (x86)\Common Files\SafeNet Sentinel\Sentinel RMS License
network (the Manager\WinNT\

License

Manager

software)
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Installation Default Directory: macOS

macOS User Type Default Directory

The Thermo-Calc program is installed here in the Applications folder:

Thermo-Calc-<version>.app, Thermo-Calc-<version>-Demo.app,
and, uninstall-Thermo-Calc-<version>.app

Administrator (user name and The documents, materials, examples and other folders that sometimes
password required) require additional licenses are installed here:

/Users/Shared/Thermo-Calc/<version>

To go to this folder, in Finder, from the Go main menu select Go to
folder. Enter the above file path and click Go.
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Installation Default Directory: Linux

Linux User Type

Default Directory

Non root user

Root user

License software installations on a
server network (the License
Server software)

The Thermo-Calc program including the documents, materials,
examples and other folders that sometimes require additional
licenses are installed here:

/home/<user>/Thermo-Calc/<version>

The Thermo-Calc program including the documents, materials,
examples and other folders that sometimes require additional
licenses are installed here:

/opt/Thermo-Calc/<version>

If you are doing a network installation then these files are available
as a tar-file from the Thermo-Calc Software web site.

In the downloaded tar-file, there is a restart_Iserv script file, which
can be used as a template for creating a script that starts up the
License Server.
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Installation Default Directory: Databases

The standard Thermo-Calc databases and the database initialization file tc_initd.tdb are
located in a subfolder to the Thermo-Calc installation. For example, in a Windows
Standalone installation, you can find these in a folder called data where the file path is
C:\Program Files\Thermo-Calc\<version>\data.

» ThisPC » 0O5(C) » Program Files » Thermo-Calc » swersion= »  data

Mame ) Type
A4 te_initd Thermo-Calc TDE file
| | STAMNDARD_DE_CLASSES.BIN BIM File

TCTI2 File folder

TCTN File folder

TCSLD3 File folder

| Database Checker Program

The Thermo-Calc software package includes a program to check that the syntax of
unencrypted database files is correct. The program applies the syntax rules set out in the
Database Manager User Guide and reports errors and issues warnings. This program is
intended for advanced users who develop and manage databases.

=1  Thermo-Calc accepts deviations from these syntax rules. This means that a
7 database can work even if the Database Checker reports errors and warnings.
For example, an error is reported if an abbreviated phase name is found, but
phase name abbreviations are accepted by Thermo-Calc and its Add-on
Modules.

The executable DatabaseChecker file is found in the Thermo-Calc home directory. The
program can also be launched by selecting Tools-» Database Checker from the main menu.

Installation Guide | 24 of 82



Thermo-Calc Documentation Set

Installation Default Directory: Materials

When you are working with the System Definer you can open the default Materials folder
included with your installation.

At the bottom of the window under Material, click Load material to navigate to a material
file.

E‘ﬂ' There is a separate folder for materials saved using the Process Metallurgy
Calculator. See Installation Default Directory: Process Metallurgy Materials.

Material

Material name:

Materials v Frem-

Aluminum Alloys
Cast Iron

My Materials
Mickel Alloys
Solder Alloys
Steel

Titanium Alloys

Amount | Mass percent

e 99.98
C 0.01

Cr 0.01

|y -y

! Load material. .. ?_
Save material as... @ File name: |

Metwork .
stwor Files of type: | material file [=, xmi] v Cancel

The default directory where these files are stored is based on operating system:

Operatin . . .
P g Materials Installation Directory

System

Windows C:\Users\<user>\Documents\Thermo-Calc\2020b\Materials

On Linux all user files are installed where the program is installed. If installed as root

Linux the defaultis:

/opt/Thermo-Calc/2020b/Materials

macOS /Users/Shared/Thermo-Calc/2020b/Materials
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Installation Default Directory: Process Metallurgy
Materials

With the Process Metallurgy Calculator you can save materials to work with again. This is
the default folder where these are stored based on your operating system:

Operating
System

Process Metallurgy Materials Installation Directory

Windows C:\Users\<user>\Documents\Thermo-Calc\2020b\ProcessMetallurgyMaterials

On Linux all user files are installed where the program is installed. If installed as
Linux root the default is:

/opt/Thermo-Calc/2020b/ProcessMetallurgyMaterials

macOS /Users/Shared/Thermo-Calc/2020b/ProcessMetallurgyMaterials
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Installation Default Directory: Custom Property
Models

@ All Property Models (whether these are predefined or custom models) must be
located in a subdirectory of the Property Model directory. You can go to Tools
- Options and the Model directory field displays the default directory.

Predefined models included with the Property Model Calculator are installed in the locations
below based on your operating system. If you create your own models, this is the default
directory where these are saved. You can also use one of these as a template to create your
own Property Model.

Operating
System

Property Model Installation Directory

Windows C:\Users\<user>\Documents\Thermo-Calc\2020b\PropertyModels

On Linux all user files are installed where the program is installed. If installed as
Linux root the default is:

/opt/Thermo-Calc/2020b/PropertyModels

macOS /Users/Shared/Thermo-Calc/2020b/PropertyModels
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Installation Default Directory: TC-Toolbox for
MATLAB®

Examples for the TC-Toolbox are placed under MATLAB® in the same documents folder as
the Thermo-Calc files (Documents folder):

. .\Documents\MATLAB\Thermo-Calc-Toolbox-X\Examples
Where X is the installed version number of the toolbox.

For most installations the examples are available in the MATLAB window when the software
is opened.
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Subnet Information for Network Licenses

For network licenses, the subnet information is also required. Ask your network
administrator for the network address for the subnet. Additional requirements are included
elsewhere for network installations.

« Subnets should be in the format aaa.bbb.ccc*** (for example: 192.168.29.0/24 or
192.168.29.*

o A maximum of six subnets are permitted.
An alternative way to get this information is to run the command:

e Windows:ipconfig /all

e Mac/ Linux: ip a

macOS Installation Notes

How to Restart After an Installation

In some types of installations (e.g. a network installation), you may have to restart your Mac
to use Thermo-Calc for the first time.
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How to Install XQuartz

The XQuartz open-source X Windows system is required to run Thermo-Calc on macOS X but
it is not required to install Thermo-Calc. Before installing Thermo-Calc, you may also need
to ensure that the computer security permissions are set.

1.

In a web browser go to https://www.macupdate.com or to download it directly from
XQuartz, http://xquartz.macosforge.org/landing/.

. In the Search Mac Apps field, enter XQuartz.

. Click the XQuartz search result. For example, based on the recent version, the name is

XQuartz-2.7.7.dmg.

. Click Download.
. Double-click the XQuartz.pkg file. Follow the instructions.

. Click OK when the message about logging out displays and click Close when the

installation is successful.

How to Enable the Security Settings

. From the Apple main menu, select System Preferences.
. Click Security and Privacy.

. Click General. At the bottom of the Security & Privacy window, click the lock icon to

make changes. Enter the administrator password as required.

. If you have already tried to launch the Thermo-Calc installer, you can click Open

Anyway to proceed. Otherwise, under Allow apps downloaded from: click Anywhere
and then Allow from Anywhere.

. Continue with the applicable installation type (standalone or network).

E‘:’ Remember to reset your security after installing Thermo-Calc.

Installation Guide | 30 of 82


https://www.macupdate.com/
http://xquartz.macosforge.org/landing/

Thermo-Calc Documentation Set

Linux Installation Notes

The following are details you need to know regarding your Linux installation as well as how
to open Thermo-Calc.

| openSUSE Administration (sudo) Users

Note the following if you are a sudo user (administrator) in openSUSE installing Thermo-Calc
using this command:

sudo ./linux-installation-x64-6.0.0.17347.run

When this command is used, you will do a text-based installation instead of having a
graphical interface to guide you. The information is the same, just without the user
interface.

| Opening Thermo-Calc in Linux

To open Thermo-Calc double-click the Thermo-Calc-2020b application or from the Thermo-
Calc installation directory enter s ./Thermo-Calc-2020b.sh in the terminal.
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Standalone Installations

You can either do a full or a custom standalone installation. The license type is called a
Single-User Node-Locked License (SUNLL).

In this section:

Full Standalone Installations ... o 33
Custom Standalone Installations ... .. L 37
Add New Components to an Existing Installation ... ... ... .. ... 40
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Full Standalone Installations

The following describes a full standalone installation. These steps assume you have
completed the section First Steps of Installation.

Step 1. Request your license file from Thermo-Calc
Software

‘=»  Demo (trial) installations: Skip this step. A license file is automatically installed
with the software. You do not need to request it.

= Updates to Thermo-Calc: Customers who subscribe to the annual maintenance
plan can skip this step if you have received your license file in an email from
Thermo-Calc Software AB. Save the license file to your computer to use during
software installation. The license file name must be the same as the existing file
name to ensure there are no errors during the update.

Follow the instructions for your operating system in the section Request a License File from
Thermo-Calc Software.

| Step 2. Download your Thermo-Calc installation software

o Web downloads: For web links sent in an email from Thermo-Calc Software, go to the
URL and log in with the information provided to download the software.

e DVD installations: Insert the DVD and follow the instructions.

Step 3. Run the applicable installation file for your
operating system

1. Navigate to the folder for your operating system and click the link to download the
software package, then go to the folder where you downloaded it.

@ Administrative rights are required for Windows and Mac installations.

Installation Guide | 33 of 82



Thermo-Calc Documentation Set

Windows

Right-click the .exe file and choose Run as administrator to launch the Setup program.

Open

0 Run as administrator
Troubleshoot compatibility

[

Pin to Start

macOS

Double-click the downloaded file then follow the instructions.

e

O For macOS and when you first run the installer, you may see a message that
Thermo-Calc-osx-<version> can't be opened because Apple cannot check it for
malicious software. If this happens, select Show in Finder. Then, in the opened
Finder window right-click the downloaded file Thermo-calc-osx-<version>
and select Open.

Linux

To start the Setup Wizard in a Terminal window, enter these commands in the directory
where the installation file is saved:

—

2.
3.

> chmod +x linux-installation-x64-2020b.run

> ./linux-installation-x64-2020b.run

If you are an openSUSE root user, see Linux Installation Notes for some
information about your installation.

On the Setup window click Next.

On the License Agreement window click the button to accept the license agreement
then click Next.

Demo (trial) installations: Your installation starts and is done when the
Completing the Thermo-Calc Demo Setup Wizard opens. Click Finish and start
using Thermo-Calc.
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Step 4. Select the installation type and upload the license
file

p  About the Thermo-Calc Components Being Installed

1. In the Select Installation Mode window click Full Standalone: Install all features.

o If you want to exclude a component (perhaps one of the SDKs), then you
would use the Custom option. See Custom Standalone Installations.

= When the Full Standalone or Full Network Client option is chosen, it

7 installs everything except the TC-Toolbox for MATLAB® (available for
Windows only). However, if the program finds a MATLAB® installation on
your computer during this installation process, you are prompted if this
component should be also be installed.

= The TC-Python program is installed when the Full Standalone or Full
Network Client option is chosen, but there are additional steps required
as described separately for this SDK.

2. For a Full Standalone installation, in the Choose a license file field either enter the

file path or click the file button % to navigate to where you saved the license file
emailed to you from Thermo-Calc Software. The license file is called Iservrc. Click

Next.

Y% Setup

Select Installation Mode

Full Standalone

Install all features

®

Choose a license file ChUserstamandat\Downloads\LSERVR.C | @
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=2 Toprevent errors, leave this field blank if you did not get a license file
yet.

3. TC-Python is installed for all users even if you do not have a license. The Install TC-
Python window is a reminder that additional installation procedures are required
after Thermo-Calc is installed. Click Next.

| Step 5. Install the software and start using Thermo-Calc

1. In the Ready to Install window click Next.

2. Click Finish and start using Thermo-Calc. For Linux users, log out and log back
in to finish the installation and start using Thermo-Calc.

= macOS installations and if you have previous Thermo-Calc installations:
7 When you launch Thermo-Calc with the new or updated version, the
splash screen hides the Import User Settings dialog box. In order to
proceed you need to click the splash screen and then click Yes or No in

the dialog box.

» If you did not get your license file see Request a License File from Thermo-Calc
Software.
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Custom Standalone Installations

p  About the Thermo-Calc Components Being Installed

Use the Custom option if you want more control over what component features to include or
exclude, for example use it to exclude an SDK.

This topic describes how to do a custom installation on a standalone computer for either a
Windows or Linux operating system. These steps assume you have completed these sections:

o First Steps of Installation

« Steps 1 to 3 of a Full Standalone Installations where you request your license file,
download the software and then have started to set up the program up to the Select
Installation Mode window.

Step 1. Select the installation mode and what components
to include or exclude

b About the Thermo-Calc Components Being Installed

1. In the Select installation mode window click Custom (the option appears greyed
out, but it is available to select). Click Next.

Full Metwork Client

Install all features

O

Enter the name or IP numnber of the licensing server

Custom
Choose which features to install

2. On the Specify Configuration window the Create Shortcuts on Desktop check box is
selected by default. Click Next.

3. Inthe Select Components window, click to deselect the check boxes as needed. Click
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Next.

Select Components

Select the components you want to install; clear the cor

Thermo-Calc

Databases

TC-Python

TC-4P]

TO-Interface

[] TC-Toolbox for MATLAE (R)

Step 2. Set the installation directory and choose the
license file

1. Inthe Installation Directory window, either accept the default path or enter a path
to where you want to install the software (see Installation Default Directories and the
License File ). Click the file button [ to Browse for Folder and navigate to another
directory. Click Next.

Installation Directory

Please specify the directory where Thermao-Calc will be installed.

Installation Directory C:"-._F'roram Files\ Thermo-Calc U=l el | e

'_:%J:- To prevent errors, leave this field blank if you do not have a license file
yet.

= For the Windows TC-Toolbox for MATLAB® component, and if you get a
MATLAB not found message, enter the MATLAB® installation directory
and click Next.

2. In the Choose Setup Type window, click Standalone.
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Choose Setup Type

Select one of the following setup types.
See installation guide for detailed description of the choices.

Standalone

Choose a license file C:\Users\amanda\Downloads\lservrc| ‘ [?

Network Client

Enter name or IP number of the licensing server

3. In the Choose a license file field enter the path to your license file (called Iservrc) or
click the file button [ to navigate to a location on the computer and open the file.
Click Next.

4. If TC-Python is selected to be installed, the Install TC-Pythonwindow is a reminder
that additional installation procedures are required after Thermo-Calc is installed.
Click Next.

| Step 3. Install the software and start using Thermo-Calc

1. In the Ready to Install window click Next.

2. Click Finish and start using Thermo-Calc. For Linux users, log out and log back in to
finish the installation and start using Thermo-Calc.

i= macOS installations and if you have previous Thermo-Calc installations: When
you launch Thermo-Calc with the new or updated version, the splash screen
hides the Import User Settings dialog box. In order to proceed you need to click
the splash screen and then click Yes or No in the dialog box.

» If you did not get your license file see Request a License File from Thermo-Calc
Software.
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Add New Components to an Existing Installation

If you want to add new components to an existing Thermo-Calc installation (for example,
you purchased a license for TC-Python), run the installation file again as in Step 3 of Full
Standalone Installations.

1. For all OS you need to have administrative level rights. For example in Windows,
right-click the executable Thermo-Calc installation .exe file and choose Run as
administrator to launch the Setup program.

Open
E;' Run as administrator

s

Troubleshoot compatibility
Pin to Start

2. Click Next. Click to accept the license agreement. Click Next.
3. Select the additional component(s) to install. Click Next.

4. Click Next to start the installation, which adds the new component(s).

E‘? Use the Uninstall program to remove components.

»  Uninstalling Thermo-Calc
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Network Client Installations

This installation type is available for all operating systems, however for macOS the License
Server must be run on a Windows or Linux computer. It is applicable to the consolidated and
distributed network types of installations as well as for the licensing installation on a server
network.

b About the Thermo-Calc Components Being Installed

In this section:

Full Network Client Installations ... ... 42
Set Up the License Manager on WindOWS .. ... . i 44
Set Up the License Server on LiNUX ... 47
Thin Client Installations ... 50
Custom Network Client Installations ... ... L 52
Unattended Network Client Installations ... . .. . 55
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Full Network Client Installations

The following outlines how you do a full network client installation.
Step 1. Install the licensing software
Follow the instructions for your operating system:

o Set Up the License Manager on Windows, or

o Set Up the License Server on Linux

Step 2. Complete Steps 1 to 3 of a full standalone
installation

These steps assume you have completed the instructions for Full Standalone Installations to
download and run the software up to the Select Installation Mode window. It is up to you
whether you get the computer information for the license files before or after installing the
software.

Step 3. Choose the installation type and enter the
computer server details

p  About the Thermo-Calc Components Being Installed

1. In the Select Installation Mode window click Full Network Client to Install all
features (the option appears greyed out, but it is available to select).

2 If you want to exclude a component (perhaps one of the SDKs), then use
the Custom option and see Custom Network Client Installations.

2. In the field, enter the name or IP number of the computer where the licensing
software is installed. Click Next.

Full Metwork Client
Install all features
®

Enter the name or [P number of the licensing server ||
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3. TC-Python is installed for all users even if you do not have a license. The Install TC-
Python window is a reminder that additional installation procedures are required
after Thermo-Calc is installed. Click Next.

4. In the Ready to Install window click Next.

5. When the Completing the Thermo-Calc Setup Wizard window opens, click
Finish.For Linux users, log out and log back in to start using Thermo-Calc.

= macOS installations and if you have previous Thermo-Calc installations:
7 When you launch Thermo-Calc with the new or updated version, the
splash screen hides the Import User Settings dialog box. In order to
proceed you need to click the splash screen and then click Yes or No in
the dialog box.

b If you did not get your license file see Request a License File from Thermo-Calc
Software.
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Set Up the License Manager on Windows

= License Manager vs License Server: Both terms refer to the licensing software
program installed on a network computer. License Manger is for Windows and
License Server is for Linux. See Installation Terminology for more information.

| Installation Requirements

This procedure explains how to install the License Manager on a computer that acts as a
license server in your network. It is a Sentinel RMS License Manager Windows service and it
supplies the client computers in your network with license tokens when it runs the Thermo-
Calc software. A network license can only be used on one specific computer that hosts the
License Manager. The network license determines which client computers receive license
tokens using their IP addresses and IP ranges.

o For Mac installations, the server containing the license file must be set up on a
Windows or Linux computer.

« For testing purposes, and in order to confirm the installation is working correctly,
install the Thermo-Calc software on the same computer as the Sentinel RMS License
Manager. Thermo-Calc can always be uninstalled after testing if required.

o Administrator rights are required.
| Installing the License Manager on Windows
STEP 1. INSTALL THE SENTINEL RMS LICENSE MANAGER SOFTWARE

1. Follow the instructions to download your Thermo-Calc installation software.

2. Open the directory for Windows and right-click the file Sentinel RMS License
Manager 8.5.1.msi.

3. Select Save target as and choose a suitable directory so that you can easily find the
file later.

4. Right-click the downloaded file and choose Install. Click Next.
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STEP 2. CHOOSE THE INSTALLATION DIRECTORY

1. Click to accept the license agreement. Click Next.

2. Enter your User Name and Organization and select to install the License Manager
for All users. Click Next.

3. In the Destination Folder window click Next to accept the suggested destination
directory or Change to select another directory. Click Next.

STEP 3. CHOOSE THE SETUP TYPE AND INSTALL THE SOFTWARE
1. In the Setup Type window, select Complete. Click Next.

2. Select the Unblock the system firewall for the Sentinel RMS License Manager
check box.

@ Selecting the check box is required to run Thermo-Calc.

3. Click Next and then Install.
4. Click Finish to exit the InstallShield Wizard.

STEP 4. COPY THE LICENSE FILES TO THE DESTINATION DIRECTORY

1. Copy the network license file to the destination directory. By default, it is installed in
the following directory with the name Iservrc.

C:\Program Files (x86)\Common Files\SafeNet
Sentinel\Sentinel RMS License Manager\WinNT\

( 1\

@ The name of the license file must be in lower case letters (Iservrc). This
is especially important if both Windows and Linux operating systems are
part of your network; Linux commands and operations are case-
sensitive.

A J

If the default file path does not work, you can set the environmental variable
LSERVOPTS to select the license file:
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a. In the Windows Control Panel, go to System - Advanced system settings.
b. In System Properties select Advanced - Environment Variables - New.

c. Enter the Variable name LSERVOPTS to specify the parameters with which
the License Manager is started.

d. To specify the path to the license file in the Variable value field enter the
following and include the complete license file path and name.

-s <license file path and name>

STEP 5. REBOOT OR RESTART THE LICENSE MANAGER
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Set Up the License Server on Linux

= License Manager vs License Server: Both terms refer to the licensing software
program installed on a network computer. License Manger is for Windows and
License Server is for Linux. See Installation Terminology for more information.

| Installation Requirements

There are a variety of things needed to prepare for a Linux License Server installation. The
following points are described in this section.

« You need to stop older versions of the License Server before running the new one. To
stop the license server you run Isrvdown .
o Root access to your computer is required or you need to be on the sudoers list.

e To run the License Server on a Linux 64-bit computer, you need to install 32-bit
library support. For example, on CentOS this can be done by running the command:

>yum install glib2.1686

« You need a valid Iservrc network license file supplied by Thermo-Calc Software and
the actual License Server—a file(program) called Iserv.

@ The name of the license file must be in lower case letters (Iservrc)
because Linux commands and operations are case-sensitive.

« The license file need to be read and writable by the license server(license manager)

« If you have a license server; Upgrade your license server if the new one is a higher
version than the present one. Clients work with newer license servers(managers) but
not necessarily with ones older than client.

openSUSE Administration (sudo) Users

Note the following if you are a sudo user (administrator) in openSUSE installing Thermo-Calc
using this command:

sudo ./linux-installation-x64-6.0.0.17347.run
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When this command is used, you will do a text-based installation instead of having a
graphical interface to guide you. The information is the same, just without the user
interface.

| Installing the License Server on Linux

STEP 1. STOP ANY OLDER VERSIONS OF THE LICENSE SERVER

E‘:’ Skip this step if this is a new installation.

1. To stop an old version of the License Server that is already running, go to the
directory where the old file is found, and enter the commands:

>chmod +x <lsrvdown>

>./lsrvdown <host name>

2. Edit existing scripts that start the older version of the License Server so that they
start the newer version instead.

I:h, For more information about the Iservdown utility, go to
Q http://sentinelrms.safenet-
inc.com/RMSDocumentation/SysAdmin/Content/Isrvdown.htm

STEP 2. WRITE A SCRIPT TO START THE LICENSE SERVER

The following is an excerpt from the template script for starting the License Server found in
the restart_Iserv file.

Replace the paths for LICENSE_SERVER_DIR, LICENSE_FILE_DIR and LOG_DIR to match your
system. Save it as a script:

# set the directory where the executables are located

LICENSE SERVER DIR=/usr/local/Thermo-Calc/2020b/Licensing-files

# set the directory of the license file lservrc

LICENSE FILE DIR=/usr/local/Thermo-Calc/2020b/Licensing-files

# set the directory where you wish to save the log-files

LOG_DIR=/tmp

# stop the running server

# (omit this line if calling this script at startup)

$LICENSE SERVER DIR/lsrvdown $HOSTNAME
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# start the license server

$LICENSE_SERVER DIR/lserv -s $LICENSE FILE DIR/lservrc -1 $LOG_DIR/lserv use.log -f
$LOG_DIR/lserv_err.log

STEP 3. CONFIRM THE HOSTNAME VARIABLE AND OPEN THE UDP PORT

The hostname should always correspond to the DNS record verify this by doing the following.

1. Before starting the License Server make sure that the value of the SHOSTNAME
variable is correct. This value can be shown by typing the > nslookup $HOSTNAME
command in the terminal window:

The value should be the same IP address that is shown when you use the ifconfig
command.

2. Open the UDP port 5093 in your firewall. In case you have installed SELinux you
might also need to disable it by setting SELINUX=permissive in the
/etc/selinux/config file.

STEP 4. START THE LICENSE SERVER

1. To start the License Server, run the script created as root. Enter these commands in
the console:

> chmod +x <name of script file>
> ./<name of script file>
2. If you want the License Server to start when you boot the system, put a copy of the

start script under /etc/rc.d/init.d and start the script from the file
/etc/rc.d/rc.local.
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Thin Client Installations

This topic describes how you install a thin Thermo-Calc client to run Thermo-Calc from a file
server. It is applicable to consolidated and distributed network installations for either a
Windows or Linux operating system.

Installation Requirements

« You need access to the directory where Thermo-Calc is installed on the file server.
o You need the IP number or name of the computer where the license file is installed.

e For Linux you may have to disable your firewall. If SELinux is installed, try disabling it
by setting SELINUX=permissive in /etc/selinux/config.

How to Install a Thin Client on Windows

1. Map the file server share as a network drive so that it gets an assigned drive letter
(e.g. E:).

2. Open the \Thermo-Calc\<version>\ directory on the file server, where version is the
current version of the software.

3. Open the directory Thin-client. Double-click the Thermo-calc-client-windows-
<version>.exe file.

4. Click to accept the terms of the license agreement. Click Next.

5. Enter the name or IP number of where the license file and the License Manager
software is installed. Click Next.

6. By default the Create Shortcuts on Desktop check box is selected. Click Next.
7. In the Ready to Install window, click Next.

8. Click Finish. To start Thermo-Calc find the program on the server and start it from
there.

How to Install a Thin Client on Linux

1. Add the following to the smb.conf file, where <user> is your user name:
[public]
path=/home/<user>/Thermo Calc/2020b

public=yes
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writable=yes
comment=smb share
guest OK=yes

force user=<user>

. From the client, mount the directory on the server computer that contains the
Thermo-Calc server installation (by default, this directory is called /Thermo-
Calc/2020b). How the directory is mounted depends on the Linux distribution being
used as well as how the Thermo-Calc directory on the server computer is shared. Use
the Linux command mount. For example:

> mkdir public

> sudo mount -t cifs //ip number server computer/public ./public -o
user=<user>

. Open the mounted directory on your computer, and run client-install-linux-
x64.run Of client-install-linux-x86.run in the /Thin-client directory.

. If you do this from the terminal window, use the following to start the installation
(assuming that the file server is a 64-bit computer):

> ./client-install-linux-x64.run

. Click Forward and click to select the license agreement. Click Forward.
. Enter the name or IP number of the License Server. Click Forward.

. If you are installing as a non-root user, by default, the Create Shortcuts on Desktop
check box is selected. Click Forward.

. In the Ready to Install window click Forward.

9. Click Finish. Log out and log back in to start using Thermo-Calc.
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Custom Network Client Installations

This installation type is available for all operating systems, however for macOS the License
Server must be run on a Windows or Linux computer.The requirements are the same as for
a full client installation.

Step 1. Install the licensing software
Follow the instructions for your operating system:

e Set Up the License Manager on Windows, or

o Set Up the License Server on Linux

Step 2. Complete Steps 1 to 4 of a full standalone installation

Follow the instructions for Full Standalone Installations to download and run the software. It
is up to you whether you get the computer information for the license files before or after
installing the software.

Step 3. Select the installation mode and what components to include or exclude

b About the Thermo-Calc Components Being Installed

1. Inthe Select installation mode window click Custom (the option appears greyed
out, but it is available to select). Click Next.

Full Metwork Client

Install all features

O

Enter the name or IP number of the licensing server

Custom

Choose which features to install

2. On the Specify Configuration window the Create Shortcuts on Desktop check box is
selected by default. Click Next.

3. Inthe Select Components window, click to deselect the check boxes as needed. Click
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Next.

Select Components

Select the components you want to install; clear the cor

Thermo-Calc

Databases

TC-Python

TC-4P]

TO-Interface

[] TC-Toolbox for MATLAE (R)

Step 4. Set the installation directory and the file path to the license

1. In the Installation Directory window, either accept the default path or enter a path
to where you want to install the software (see Installation Default Directories and the
License File ). Click the file button [ to Browse for Folder and navigate to another
directory. Click Next.

Installation Directory

Please specify the directory where Thermao-Calc will be installed.

Installation Directory C:"-._F'roram Files\ Thermo-Calc U=l el | e

'_:%J:- To prevent errors, leave this field blank if you do not have a license file
yet.

= For the Windows TC-Toolbox for MATLAB component and if you get a
MATLAB not found message, enter the MATLAB® installation directory
and click Next.
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2. In the Choose Setup Type window, click Network Client and enter the name or IP
number of the computer where the licensing software is installed. Click Next.

Choose Setup Type

Select one of the following setup types.
See installation guide for detailed description of the choices,

Standalone

Choose a licenze file ChUserstamandatDownloads\LSERVR.C

Metwork Client

Enter narne or IP number of the licensing server ||

= If you have selected to install TC-Python there is a reminder window
that additional installation procedures are required after Thermo-Calc is
installed. Click Next.

Step 5. Install the software and start using Thermo-Calc

1. In the Ready to Install window click Next.

2. Click Finish and start using Thermo-Calc. For Linux users, log out and log back in to
finish the installation and start using Thermo-Calc.

i= macOS installations and if you have previous Thermo-Calc installations: When
you launch Thermo-Calc with the new or updated version, the splash screen
hides the Import User Settings dialog box. In order to proceed you need to click
the splash screen and then click Yes or No in the dialog box.

b If you did not get your license file see Request a License File from Thermo-Calc
Software.
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Unattended Network Client Installations

i= Terminology note: The use of the term license server (lower case letters) is
applicable to the option files as described in this section. For the purposes of the
step-by-step instructions it is not used to refer to the type of network installation
that runs the licensing software.

Sometimes it is convenient to install Thermo-Calc network clients without providing user
input after the installation is initiated (an unattended network client installation). This is
available for Windows and Linux operating systems.

E‘p Make sure you know the name or IP number of the computer where the
licensing software and the license file are to be installed.

Step 1. Create an option file in a text editor to enter the options

The following is an example of an option file for a custom network client installation, where
<name/IP number> is the name or IP number of the computer where the license file is
installed:

installation mode=custom

setup_ type=client
enable-components=thermo, databases, tq, tcapi, toolbox, tcpython
icons=1

license server=<name/IP number>

Below is a shorter example, specifying that a full Thermo-Calc network client should be
installed:

installation mode=full client

license server=<name/IP number>

Step 2. Go to the directory where the installation file is stored

E‘? Thermo-Calc can only be installed in unattended mode from the command line
prompt.

Start the installation in unattended mode using the option file created with this command:
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e For Windows: <installationfile>.exe --mode unattended --optionfile
<path\optionfile>

e For Linux: <installationfile>.run --mode unattended --optionfile
<path/optionfile>

To see other options when you start the Thermo-Calc installation program from the
command line prompt, run this command:

e For Windows: <installationfile>.exe --help

e For Linux: <installationfile>.run —-help
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Request License Files

In this section:

Request a License File from Thermo-Calc Software ... .. ... ... 58
Getting License Information Using Thermo-Calc ... .. ... . . ... 59
Requesting the License File for Windows or Linux ... ... ... ... ... ... 60
Requesting the License File for macOS ... ... L 62
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Request a License File from Thermo-Calc Software

The following explains how to retrieve the necessary diagnostic and network adaptor
information about your computer and then send an email to Thermo-Calc Software to get
your license file(s) containing the license key(s).

To set up the correct licensing (excluding demo installations where a license file is not
required):

1. Make a note of your company or organization’s site number. You can find the site
number on an invoice or any correspondence from Thermo-Calc Software.

2. Retrieve your computer diagnostic and network adapter information.

3. Email Thermo-Calc Software with this information.

4. A Thermo-Calc Software representative emails you the license file. Save the license
file Iservrc (there is no file suffix) to a location where you can easily access it later.

(3 Thermo-Calc Support on our website
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Getting License Information Using Thermo-Calc

If you have already installed Thermo-Calc, you can view the license information in the GUI.
Select Help - Show License Info.

In Console Mode you can run the SYS module command DISPLAY_LICENSE_INFO.

1. Open Thermo-Calc.

2. Click Switch to Console Mode.

A& Thermo-Calc
File Tools Window Help
= AD

Mew Open Save | Switch to Console Mode

Project

3. Atthe sys: prompt, enter DISPLAY LICENSE INFO (all caps).
Bl console 1 +)] | il | =

Thermo—Calc / DICTEA

Only for use at Thermo-Calc Software AB

Local contact Computer: orion.thermoecalc.se

SYZ:DISPLAY LICENSE INFO

4. You can output the information to a FILE or to the SCREEN.

EYE:DISPLAY LICENSE INFO
QUTEUT TO SCREEN OR FILE JI‘ISI'S]:EEEI‘\LI‘I:Sl'.ZREENi

5. For both options, the information is displayed on screen. Copy the section containing
the Ethernet and IP address. You can save it to a text file or paste it directly into an
email. If you choose FILE as the output, then you can attach the file to an email.
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Requesting the License File for Windows or Linux

E‘;& Demo (trial) installations: Skip this section. A license file is automatically
installed with the software. You do not need to request it.

= Upgrades to a new version of Thermo-Calc: Skip this section if you are
upgrading to a new version of Thermo-Calc and (and you have a maintenance
plan). Your license is sent to you in an email from Thermo-Calc Software AB.
Save it to your computer to use during software installation.

1. To access the computer information you need to provide to get a license, start
Thermo-Calc and select Help - Show License Info.

A License Information

License diagnostics program
build: created: Wed Oct 11 09:15:37 2018

Log generated at: 09-11-2018 09:15:39
Safenet environment variables
LSHOST: HO-NET
LSERVEC: C:‘\Program Files\Thermo-Calc-academicieversion= LSEEVEC

Local {(client) info

hostname: amanda
license wversion: 3.5.1.0017
ethernet: FO-D5-BF-4E-CR-D7

2. Copy the information from the License Information window. A lot of information
may be shown below the initial screen, so make sure you scroll down to the end
when you select and copy the window's contents. (Alternatively, you can copy the
same information from the console by using the SYS module command DISPLAY _
LICENSE_INFO.)

3. Send an email to support@thermocalc.com. Make sure to include the following in
the subject line:

License diagnostic information from <Name> where Name is replaced with your
name, the organisation name and the Site Number. You can find the five-digit site
number on an invoice or any correspondence from Thermo-Calc Software.
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Designated Site 12345
XYZ Company

900 Main Street
Stockholm 11190
SWEDEN

T |suppnrt@thermncalc.cnm

Cc: |

|License diagnostic information from Jane Smith, XYZ Company, Site 12348

Add attachments { 7 tcloglog (7.3 KB) (]

4. A representative from Thermo-Calc Software replies to the email and attaches your
license file(s).

5. Save the license file(s) to your computer or network.
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Requesting the License File for macOS

E‘;& Demo (trial) installations: Skip this section. A license file is automatically
installed with the software. You do not need to request it.

= Upgrades to a new version of Thermo-Calc: Skip this section if you are
upgrading to a new version of Thermo-Calc and (and you have a maintenance
plan). Your license is sent to you in an email from Thermo-Calc Software AB.
Save it to your computer to use during software installation.

1. From the Apple main menu, select System Preferences.
2. Click Network.

3. In the left column select Ethernet or Built-in Ethernet (do not select a WiFi
connection as a local static MAC address is required).

4. Click Advanced - Hardware.
The Network window shows you the MAC Address. For example, the MAC address

(the host ID) might be 3¢:07:54:28:5f:72.

Network

F %

v+ Ethernet

TCP/AP DNS  WINS B02.1X  Proxies M

MAC Address: 3c:07:54:28:5f:72

Configure: = Automatically d
Speed:
Duplex: half-duplex

MTU: Standard (1500)

5. Send an email to support@thermocalc.com and copy and paste the MAC address into
the body of the email. Make sure to include the following in the subject line:

License diagnostic information from <Name> where Name is replaced with your
name, the organisation name and the Site Number. You can find the five-digit site
number on an invoice or any correspondence from Thermo-Calc Software.

Installation Guide | 62 of 82


mailto:support@thermocalc.com

Thermo-Calc Documentation Set

Designated Site 12345
XYZ Company

900 Main Street
Stockholm 11
SWEDEN

To: |suppnrt@thermncalc.cnm

Cc |

|License diagnostic information from Jane Smith, XYZ Company, Site 12348

Add attachments { | tcloglog (7.3 KB) (]

6. A representative from Thermo-Calc Software replies to the email address provided
and attaches your license file or files.

7. Save your license file to your computer or network.
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Troubleshooting

In this section:

LiCeNSE ErrOrS .o 65
Determining the Current License File Directory Path ... ... . .. ... 67
Specifying a New Server Name or IP Number ... .. 70
MATLAB® Installation Dir€CtOrY . ... ... 71
Firewalls o 72
Client/Server MismatCh .. 73
macOS Installations: Running the License Initialization Script .................................. 75
Linux Installations: Running the License Initialization Script ........ ... ... 76
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Platform

Installation
type

Action or link to more
information

How do | add or update a
standalone (SUNLL)
license on a Windows
computer where Thermo-
Calc is already installed?

How do | add or update a
standalone (SUNLL)
license on a Linux
computer where Thermo-
Calc is already installed?

How do | add or update a
network license on
Windows?

How do | add or update a
network license on Linux?

No license file found.
Copy a valid license file to
the installation directory
after completing the
installation.

MATLAB® not found (for
the TC-Toolbox for
MATLAB component)

Warning Environment
variable “LSHOST” is not
set. Software will not
function properly.

Problem running post-
install step. Installation
may not complete
correctly.

Windows

Linux

Windows

Linux

All

Windows

All

Linux and
Mac

Standalone

Standalone

Network

Network

All

All

Network

Standalone

Determining the Current License File
Directory Path

Determining the Current License File
Directory Path

Determining the Current License File
Directory Path

Determining the Current License File
Directory Path

You get this message if the wrong path or
no license file is found at a path entered
during the installation process. See
Installation Default Directories and the
License File and Determining the Current
License File Directory Path

MATLAB® Installation Directory

Specifying a New Server Name or IP
Number

macOS Installations: Running the License
Initialization Script or Linux Installations:
Running the License Initialization Script
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Installation | Action or link to more
type information

Platform

Unable to run post-
installation script, run the
license initialization script
as root after the
installation.

Firewall warnings related
to license management

. Windows .
software (License . Network Firewalls
. and Linux _—

Manager and License

Server)

Client/S i Wind . .

|.en / Server naming n PWS Network Client/Server Mismatch

mismatches and Linux
You are not notified if the InstallScript
scripting engine is not installed. Install the

| IScri i . ipt.msi fil

nstallScript engine Windows Network ISScript.msi file and then run the

missing downloaded file from Thermo-Calc again
as described in Set Up the License
Manager on Windows
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Determining the Current License File Directory Path

This topic explains how to find out where your license file is installed, either by default or if
a different directory was chosen for previously installed versions. For new installations,
where you may not have had a license file when you installed Thermo-Calc (for example,
you had a demo version), you can also use these instructions to determine the correct file
path.

From Thermo-Calc

If you have already installed Thermo-Calc, you can view the path to the license file in the
GULI. Select Help - Show License Info.

In Console Mode you can run the SYS module command DISPLAY_LICENSE_INFO.

Windows Standalone Installations

How do I add or update a standalone (SUNLL) license on a Windows computer where
Thermo-Calc is already installed?

1. Unpack the .zip file that contains your standalone license and save the LSERVRC file
on your computer. Find out where to place the new license file by opening a
Command Prompt Window (cmd.exe) and type in the command line:

>set LSERVRC

2. Press Enter. The output from the command is the path to the license file (including
the name of the license file). For example: if the output is

LSERVRC=C:\Users\<user>\Documents\Thermo-Calc\lservrc

then the new license file should be placed in c:\Program Files\Thermo-
Calc\2020b\

Linux Standalone Installations

How do | add or update a standalone (SUNLL) license on a Linux computer where Thermo-
Calc is already installed?

Find out where to place the new license file by opening a Terminal window and type in the
command line:

echo S$SLSERVRC

Windows Network Installations
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How do | add or update a network license on Windows?
1. You need administrator rights to do the following.

o On Windows 7, click the Start button and in the search field type Services.
Double-click the Services result.

e On Windows 8, move the mouse over the right edge of the screen to access
Search, click Settings and then enter and select View Local Services.

2. In the list of installed services, right-click Sentinel RMS License Manager and select
Properties from the pop-up menu.

3. On the General tab under Path to executable, click the line containing the path to
see where the file Iservnt.exe is located. The license file (Iservrc) is in the same
directory.

Sentinel RMS License Manager Properties (Local Computer) ﬁ

General |Log On | Recovery Dependencies|

Service name: Sentinel RMS License Manager
Display name: Sentinel RMS License Manager
Description: Sentinel RMS License Manager P

Path to executable:

mon Files\SafeMet Sentinel\Sentinel BMS License ManagertWinNT\Iservnt exe"|

Startup type: Automatic -

Help me configure service startup options.

Service status: Started

Start Stop I [ Pause Resume

You can specify the start parameters that apply when you start the service from
here.

[ OK J [ Cancel Apply

b

The default path for the license file is

C:\Program Files (x86)\Common Files\SafeNet
Sentinel\Sentinel RMS License Manager\WinNT\LSERVRC
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4. Move your copy of the license file (Iservrc) to this directory.

5. Restart the Sentinel RMS License Manager by:

« Restarting the computer, or

« Right-clicking Sentinel RMS License Manager and selecting Restart from the
list of installed services.

Linux Network Installations
How do | add or update a network license on Linux?

Replace your current license file with the new license file. The license file is located in the
same directory as the license server.
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Specifying a New Server Name or IP Number

The Thermo-Calc Setup wizard does not warn you if the name or IP number entered to the
server (with the license management software) is incorrect.

If the name or IP number is not set at all, or if it is set to an empty string, then when you
start Thermo-Calc the following message displays: Warning Environment variable “LSHOST”
is not set. Software will not function properly.

Windows

This section explains how to specify or change the name or IP number of the server where
the License Manager is installed and for a consolidated network client installation.

To install a license for an existing Thermo-Calc program, follow these steps:
1. Close all running Thermo-Calc programs.
2. Open a command line window.

3. Specify the name or IP number of the licensing software server. Type:

set LSHOST=<name/IP number>

To display the current name or IP number, type:

set LSHOST

macOS

Permanently set the environmental variable LSHOST to specify a new licensing server name
or IP number. Refer to the file /applications/Thermo-Calc-
2020b.app/Contents/Info.plist.

In this file, you can manually set the TC20B_HOME variable, which specifies the home
directory of the Thermo-Calc program. See the 1nfo.plist file for an example.

Linux

You can set or change the name or IP number of the license server at a later time by setting
the environmental variable “LSHOST” to this name or number.
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MATLAB® Installation Directory

For Windows installations of the TC-Toolbox for MATLAB® component, you may get an error
message or window asking for the MATLAB installation directory path. If it is during the
installation Setup process, enter the path in the field.

How to Determine the Licensing Software Version

Sometimes you may need to know the version of License Manager (Windows) or License
Server (Linux) software being used. This can be useful while troubleshooting network
installations.

e On Windows open a command prompt and go to the directory where 1servnt.exe is
found. For example:

>C:\Program Files (x86)\Common Files\SafeNet Sentinel\Sentinel RMS
License Manager\WinNT

Type the command >1servnt.exe -help and the version is displayed.

e On Linux open a Terminal window and go to the directory where the 1serv script
is saved. For example:

>cd opt/Thermo-Calc/<version>/Licensing-files

Type the command >. /1serv -help and the version is displayed.
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Firewalls

Windows

For a Windows License Manager installation you may have to change the system firewall
settings to allow the License Manager to communicate with the computers running the
client applications. Go to the Windows Firewall settings window to see if there are any
problems. If prompted, select Unblock the system firewall for the Sentinel RMS License
Manager and click Next.

Linux

For a Linux License Server installation you need to open the UDP port 5093 in your firewall.
In case you have installed SELinux you might also need to disable it by setting
SELINUX=permissive in the /etc/selinux/config file.
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Client/Server Mismatch

For some network installations there can be a naming mismatch that causes errors. The
server (where the license management software is installed) gets information from its DNS
servers that an IP address (aaa.bbb.ccc) belongs to a computer (Computer A). But the client
computer identifies itself as having a different IP address (aaa.bbb.ccc.eee) for the same
computer (Computer A).

Even if the IP address of the client computer belongs to a subnet range listed in the license
file, there is a problem with accessing the license file because the computer name does not
match the information.

You may need your organisation’s network administrator to assist with this issue.

How to Check
Compare computer names on the client computer and server

1. On the client computer, start a command prompt cmd.exe and type ipconfig /all.
Press Enter. A variety of data is displayed on screen. Write down the following
information for later comparison:

e Hostname
o DNS Suffix
e Current IPv 4 Address

2. In the command window, type nslookup <client_computer_name>, where client_
computer_name is the actual name of the client. Press Enter.

This shows what information is saved on the DNS Servers used by the client
computer. This information should match what is shown in the output from the
first step.

3. On the server that holds the license management software, open a command prompt
and run the command line: nslookup client computer name. The output lists the
information for this server.

Does it match the information given by the command ipconfig /all on the
client computer? If not try the following.
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Try these options to correct the issue

1.

2.

If the client computer has a dynamic (DHCP) IP address, either change it to a static
one or make a reservation on the DHCP Server so that the computer always get the
same |IP address.

Update the records on the DNS Servers used by both the client computer and the
server computer.

You can also configure the computer names and IP addresses in the local Hostfile of the
client and server:

1.

w

N o v B

o

On the client computer, make a backup copy of the file
C:\Windows\System32\drivers\etc\hosts.

Open the original in a simple text editor.

Add a new line which contains the IP and name of the server, for example:
192.168.29.27 license_server.thermocalc.se.

Save the changes.
On the server, make a backup copy of the file /etc/hosts.
Open the original in a simple text editor.

Add a new line which contains the IP and name of the client, for example:
192.168.29.47 Computer_A.thermocalc.se.

Save the changes.

9. In the host file, there is an example of how the operating system (Windows or Linux)

wants the line in the hosts file to look like.
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macOS Installations: Running the License
Initialization Script

As part of the Standalone installation of Thermo-Calc, the Setup runs a license initialization
script. If this part of the installation process did not complete properly for a standalone
installation, you must manually run the license initialization script. You need the
administrator username and password for these steps.

How to Run the Script

For this script to successfully initialize the license, the license file must be called Iservrc and
be located in the folder:

/Users/Shared/Thermo-Calc

b Installation Default Directory: macOS

1. Open a terminal window. The Terminal application is in the /Applications/Utilities
folder.

2. At the prompt, enter this command:

$ sudo /Applications/Thermo-Calc-
2020b.app/Contents/Resources/license-initialization-macOS-
x86_ 64.sh

For demo installations, the path should be /applications/Thermo-Calc-2020b-

Demo.app/Contents/Resources/ license-initialization-macOS-x86 64.sh.

If you are not already logged in as an administrator, you probably cannot run the
sudo command. If this is the case, then you can use the su command in the terminal
window to login as an administrator. Contact your local system administrator for
help.

3. Enter the administrator password and press Enter.

4. When you restart your computer and run the license initialization script, you are
ready to start using Thermo-Calc.

|_:§‘:|;, If you did not install a license file during this procedure, you can still
start Thermo-Calc although you will get the No license file found
message.
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Linux Installations: Running the License Initialization
Script

As part of a Standalone installation of Thermo-Calc, the Setup runs a license initialization
script. If you get a warning message during the standalone installation Unable to run post-
installation script, run the license initialization script as root after the installation, then you
need to manually run the script as root.

openSUSE Administration (sudo) Users

Note the following if you are a sudo user (administrator) in openSUSE installing Thermo-Calc
using this command:

sudo ./linux-installation-x64-6.0.0.17347.run

When this command is used, you will do a text-based installation instead of having a
graphical interface to guide you. The information is the same, just without the user
interface.

How to Run the Script

'_:%|¢ For this script to successfully initialize the license, the license file must be called
Iservrc and be located in the directory where you have installed Thermo-Calc.

» Installation Default Directory: Linux

1. In the console, go to the Thermo-Calc installation directory.

e The license file is putin /home/<user>/Thermo-Calc if you are installing as a
non-root user, where <user> is your user name.

« If you are installing as root, then this directory is opt /Thermo-Calc/.

2. Enter this command:

S sudo sh license-initialization-linux.sh

If you are not able to execute the sudo command because you are not on the sudoers
list, you must log in as a root user with the command su, and then use sh to run the
license initialization script. For example, on a 64-bit computer, enter the following:

S sh license-initialization-linux.sh
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3. Log out of Thermo-Calc and then log back in to save these changes.
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Uninstalling the Software

In this section:

Uninstalling Thermo-Calc ...l 79

Uninstalling Standalone Versions of TC-PRISMA ... ... 81
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Uninstalling Thermo-Calc

Windows 10

1. From the Control Panel Desktop app, go to Programs - Programs and Features =
Uninstall or change a program.

2. In the list of programs, locate the version of Thermo-Calc you want to uninstall. Click
to highlight that row.

3. Click Uninstall/Change.

4. In the Setup window, Uninstallation Mode dialog box, choose to uninstall the Entire
application or Individual components. Follow the instructions to finish.

macOS

Deleting the program from the Applications folder does not remove the program from your
operating system. Run the Thermo-Calc-<version>-uninstaller program located in the
Applications folder. This is also applicable to the Demo version of the software.

1. Go to the Applications folder and double click the file that starts with Thermo-Calc-
<version>-uninstaller. Enter the administrator’s user name and password.

2. Click Yes to choose Entire application or select individual components. Otherwise
click No to quit.

3. The Uninstalling Thermo-Calc window shows the progress. Click OK when prompted.

Linux

1. To start the uninstallation procedure, in the Thermo-Calc installation directory use

the command
./Thermo-Calc-2020b-uninstaller.run

For Thin Client installations, use the command

./Thermo-Calc-client-2020b-uninstaller.run

2. To remove the whole application, including all its components, select Entire
application and click Forward, or to remove specific components, select Individual
components and click Forward.
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Uninstalling Standalone Versions of TC-PRISMA

= As of Thermo-Calc version 2016a, TC-PRISMA is no longer a standalone
program. It is integrated into the Thermo-Calc Graphical Mode and considered
an Add-on Module called the Precipitation Module. It is also available for all
platforms (Windows, Mac and Linux). If you have older versions of the TC-
PRISMA software that you want to uninstall, follow these instructions.

1. Go to the Thermo-Calc uninstaller. For example, in Windows 7, go to Start = All
Programs - Thermo-Calc or in Windows 10 go to Start - All Apps - Thermo-Calc.

2. Click uninstall-Thermo-Calc-2015b (or the version of TC-PRISMA you have).

Thermo-Calc
TC-PRISMA-2015b
-, Thermo-Calc-2015b
£ uninstall-Thermo-Calc-2015b

3. In the Setup window, click Individual components. Click Next.

TP W

Uninstallation mode

Do you want to uninstall the entire application or individual components?

(Z) Entire application

Removes entire application and all files installed by the application
@ individual componentsé

L\\s Removes individual components while leaving the rest of application installed

4. Select the TC-PRISMA check box.
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As

Select Components To Uninstall

Select the components you want to uninstall; .
when you are ready to continue.

| Thermo-Cale
7] TC-PRISMA
| Databases

5. Click Next and then OK when the software component is uninstalled.

Installation Guide | 82 of 82



The Thermo-Calc Software User Guide
Thermo-Calc Version 2020b

AL

Thermo-Calc
Software



Thermo-Calc Documentation Set

About the Thermo-Calc Software

In this section:

The Thermo-Calc Software ... .. L 3
About the Thermo-Calc Add-on Modules ... ... .. .. 4
Graphical Mode vs Console Mode ... . .. 7
Graphical Mode Activities vs Console Mode Modules ... ... . 10
Graphical Mode vs Console Mode: Calculation Types ... 12
About the File Types and FOrmats .. ... .. 17
Displaying Thermo-Calc License Information ... ... . 18
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The Thermo-Calc Software

The Thermo-Calc software is a sophisticated database and programming interface package
used to perform thermodynamic calculations. It can calculate complex homogeneous and
heterogeneous phase equilibria, and then plot the results as property diagrams and phase
diagrams.

The Thermo-Calc software (also referred to as the Thermo-Calc program or the software to
distinguish it from the company name) fully supports stoichiometric and non-ideal solution
models and databases. These models and databases can be used to make calculations on a
large variety of materials such as steels, alloys, slags, salts, ceramics, solders, polymers,
subcritical aqueous solutions, supercritical electrolyte solutions, non-ideal gases and
hydrothermal fluids or organic substances. The calculations take into account a wide range
of temperature, pressure and compositions conditions.
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About the Thermo-Calc Add-on Modules

The Thermo-Calc program also includes Add-on Modules as briefly described below and at
the links to our website.

o The Diffusion Module (DICTRA) is used to simulate diffusion controlled
transformations in multicomponent systems. You can find more about it on our
website.

o The Precipitation Module (TC-PRISMA) is used to simulate diffusion controlled multi-
particle precipitation process in multicomponent and multi-phase alloy systems. You
can find more about it on our website.

e The Process Metallurgy Module is used to set up calculations used in steel making
and other metallurgical industries. You can find more about it on our website.

| Diffusion Module (DICTRA)

The Diffusion Module (DICTRA) is an Add-on Module to Thermo-Calc. It is used for
simulation of diffusion controlled transformations in multicomponent systems. The
simulation calculations are both time- and space-dependent. The Diffusion Module (DICTRA)
is available in both Graphical Mode (as the Diffusion Calculator) and Console Mode (as the
DICTRA module).

The Diffusion Module (DICTRA), which is often just referred to as DICTRA, is ideally suited to
solve diffusion simulations that include a moving boundary (Stefan problems). The
multicomponent diffusion equations in the various regions of a material are solved under
the assumption that thermodynamic equilibrium holds locally at all phase interfaces.
Simulations are one-dimensional and three different geometries can be performed: planar,
cylindrical, and spherical.

Examples of cases that have been simulated using the Diffusion Module (DICTRA) include:

o Microsegregation during solidification

« Homogenization of alloys

« Growth/dissolution of carbides, nitrides and intermetallic phases
o Coarsening of precipitate phases

« Interdiffusion in compounds, e.g. coating systems

« Austenite to ferrite transformations in steel

o Carburization, nitriding and carbonitriding of high-temperature alloys and steels
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o Post weld heat treatment

« Sintering of cemented-carbides

| Precipitation Module (TC-PRISMA)

The Precipitation Module, or TC-PRISMA, is an Add-on Module to Thermo-Calc and it is
available in Graphical Mode as the Precipitation Calculator.

The Module treats concurrent nucleation, growth/dissolution and coarsening under arbitrary
heat treatment conditions in multi-component and multi-phase systems using Langer-
Schwartz theory and the Kampmann-Wagner numerical approach. It is a general
computational tool for simulating kinetics of diffusion controlled multi-particle precipitation
processes in multicomponent and multiphase alloy systems.

You can use the Precipitation Module for:

« Concurrent nucleation, growth/dissolution and coarsening of precipitates
o Temporal evolution of particle size distribution

o Average particle radius and number density

o Volume fraction and composition of precipitate

« Nucleation rate and coarsening rate

o Time-Temperature-Precipitation (TTP) diagrams

o Continuous-Cooling-Transformation (CCT) diagrams

o Estimation of multi-component interfacial energy

« Estimation of yield stress using the Yield Strength Property Model

| Process Metallurgy Module

E‘; The Process Metallurgy Module requires both a valid Maintenance and Support
Subscription (M&SS) and a license for the TCS Metal Oxide Solutions Database
(TCOXS8 or newer).

The Process Metallurgy Module is an Add-on Module to Thermo-Calc and it is available in
Graphical Mode as the Process Metallurgy Calculator. The Add-on Module is designed to
model reactions that occur in metallurgical processes. Although primarily used in
steelmaking and steel refining processes (such as basic oxygen furnaces, electric arc
furnaces, ladle furnace metallurgy and so forth), applications are not limited to steelmaking.
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There are two main branches of calculations possible: Equilibrium and Process simulation.
Equilibrium calculations do not consider any kinetics, the process simulation includes
reaction kinetics.

In general, for both types, the main difference compared to using a standard Equilibrium
Calculator is that it is easy to handle the different materials present in a metallurgical
process. The materials used in the process can be pre-defined, saved and used for the
equilibrium calculations. Metallic materials can be defined in element weight percent, oxide
materials in weight percent of oxide components, the gas phase in volume percent of gas
components and its amount can be defined in normal cubic meters, and so forth. In principle
this can be done in a standard Equilibrium Calculator. However, it is much easier when using
the Process Metallurgy Calculator as this is designed for this specific purpose.

When using the Equilibrium branch of calculations, both isothermal and adiabatic
calculations are possible. Adiabatic calculations assume no heat and mass exchange with the
environment during the equilibrium reaction, meaning that the temperature changes as a
result of exothermal or endothermal reactions taking place.

For a Process simulation branch of calculation, the reaction kinetics of the process are
considered. This is done by dividing the system into zones. Typically one would have one
steel zone containing liquid metal and a slag zone containing liquid oxide (slag). The kinetic
model assumes that only a fraction of the steel zone reacts with a fraction of the slag zone
per time step. This reacting fraction of the whole system is termed the reaction zone (in
literature it has become known as Effective Equilibrium Reaction Zone or EERZ).

You can use the Process Metallurgy Module to calculate the following:

e The equilibrium between custom-defined steels, slags and gasses.
e The equilibrium between other metallic and non-metallic phases.
« Desulfurization, dephosphorization, and decarburization.

o Any partition coefficient, for example the partitioning of sulphur between the liquid
steel and slag phase.

« Slag characteristics, such as slag basicity or sulphur capacity.
o The fraction of liquid and solid in the slag.
o The temperature change in an adiabatic process.

« Kinetics of the reaction between phases. Typically this is the reaction between a
liquid metal and slag phase, but it could also be the reaction between a solid oxide
and slag (simulation of refractory wear) or between a solid metal and liquid metal
(simulation of dissolution of alloy), etc.
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Graphical Mode vs Console Mode

There are two interfaces available in Thermo-Calc: Graphical Mode with a graphical user
interface (GUI) and Console Mode, which uses a command line interface. Thermo-Calc and
the Diffusion Module (DICTRA) are available in both modes, and the Precipitation Module
(TC-PRISMA) and Process Metallurgy Module are only available in Graphical Mode.

If you are a new user, Graphical Mode is a good way to learn how to work with Thermo-
Calc. Depending on what you want to simulate, Console Mode can have more functionality
but until you are comfortable with the concepts, it is recommended you start in Graphical
Mode.

In Graphical Mode calculations are set up, carried out, and visualized as part of

I;I a project. The steps in the project are performed with activities. There are
templates and a Wizard available to guide you through the process of defining
the project.

In Console Mode you work with modules, which are managed using commands

E typed at a prompt. Some modules, called response-driven modules, ask you a
series of questions that typically take you through the process of defining your
system, setting calculation conditions, performing calculations and plotting the
results.
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How to Switch Between Modes

The first time you open Thermo-Calc, it defaults to Graphical Mode. For any future instance
it defaults to the last mode used.

Along the top of the GUI is the GRAPHICAL IVIODE TOOLBAR where you switch between modes.

File Tools Window Help
O @ B AD

New Open Save | Switch to Console Mode

In Console Mode, except for the SWITCH TO GRAPHICAL IMIODE button, the toolbar is not used.
O

Switch to Graphical Mode

New Open Save

D See Menu, Toolbar and Keyboard Shortcuts for information about the Tools,
Window and Help menus, which are available in both modes.

File Extensions

The file extensions are different based on the mode you are in (Graphical vs. Console). In
Console Mode the extensions are also based on whether you are working with Thermo-Calc
or the Diffusion Module (DICTRA).

Q In Graphical Mode, the Thermo-Calc project files have the extension *.tcu. This
includes the examples for the add-on Diffusion Module (DICTRA) and
Precipitation Module (TC-PRISMA).

E In Console Mode, Thermo-Calc macro files have a *.TcM extension and the
Diffusion Module (DICTRA) file extension is *.pcM. In addition to macro files in
Console Mode the are also Log files and Workspace files, which also differ.

Modes Run Simultaneously

The two modes can be run simultaneously, but there is no communication between them.
What you do in Graphical Mode does not affect the state of the Console Mode session and
vice versa. One exception is the plot settings. See Global Settings: Graphical and Console

Mode Plotting.

Data Optimization and Thermodynamic / Kinetic Assessments
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E Although many calculations can be done in either mode, data optimization and
thermodynamic or kinetic assessments are only available in Console Mode.
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Graphical Mode Activities vs Console Mode Modules

b Graphical Mode: About the Activity Nodes

p  Console Mode Modules

Although many calculations can be done in either Graphical Mode (GM) or Console Mode
(CM), only data optimization and thermodynamic or kinetic assessments are available in
Console Mode. Conversely, only the Property Model, Precipitation and Process Metallurgy
Calculators are available in Graphical Mode.

Graphical Mode (GM) versus Console Mode (CM)

GM
Activity

Binary
Calculator

System
Definer

Diffusion
Calculator

This is the
calculation
engine

CM module
(Short
Name)

BIN

DATA

DICTRA

DIC_PARROT

ED_EXP

GIBBS or GES

PARROT

Primary Functions

Calculate binary phase diagrams. Access to specific databases designed
for BIN, such as TCBIN, is required.

Select appropriate databases, define chemical systems and retrieve the
data required for calculations.

Run simulations of diffusion controlled transformations in Thermo-Calc
using the Diffusion Module (DICTRA). An additional license is required
for this feature.

This is to do data optimization for the Diffusion Module (DICTRA). It
allows you to assess experimental data and use such data to optimize
calculations. An additional license is required for this feature.

Part of the PARROT submodule, use it to edit experimental data points
to make reliable optimizations.

Handles thermodynamic models and quantities. Generally you do not
need to use this, but you can get information about models, and list,
add or amend the thermodynamic parameters in use.

Used for data optimization to assess experimental data and use the data
to optimize calculations.
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CM module
(Short

GM

Activity Name)

Precipitation

Calculator
Property
Model -
Calculator
Equilibrium
Calculator POLY
Plot
Renderer POST
Ternary
POTENTIAL

Calculator

- POURBAIX
Process
Metallurgy -
Calculator

- REACTOR
Scheil
Calculator SCHEIL

- SYS

- TAB
Ternary
Calculator TERN
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Primary Functions

Set the conditions for, and perform, a precipitation calculation.

Predict and optimize material properties based on their chemical
composition and temperature. There are preconfigured General
Models and Steel Models available.

Equilibrium calculation command module. Specify conditions and make
calculations.

This is a submodule to POLY and is for post-processing and plotting of
calculation results. Modify property and phase diagrams, add labels,
change the diagram colors and so forth.

Calculate and plot gas potential diagrams in a ternary system. The
potential of two gas species are used as the diagram axes.

Calculate and plot pH-Eh diagrams (Pourbaix diagrams) and property
diagrams for heterogeneous interaction systems involving aqueous
solutions.

Use this to model reactions that occur in metallurgical processes.
Although primarily used in steelmaking and steel refining processes
(such as basic oxygen furnaces, electric arc furnaces, ladle furnace
metallurgy and so forth), applications are not limited to steelmaking.

Simulate chemical reaction processes in several feed-forward steady-
state stages or in several dynamic stages.

Simulate and plot Scheil-Gulliver solidification processes with no
diffusion in the solid phases and with/without consideration of back
diffusion of interstitial components (such as C, N, O, S).

In Console Mode, interact with the operating system and change
environmental settings. Create and execute macro files.

Tabulate properties of chemical reactions and substances
(stoichiometric or solution phases).

Calculate ternary phase diagrams.
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Graphical Mode vs Console Mode: Calculation Types

P The Calculation Types in Graphical Mode

b Calculations

When you are using Thermo-Calc and the Add-on Modules, you generally first set up a
system, select the databases to use, and then define various parameters related to the
simulation you want to conduct. Once this is set up you decide what calculation type to
perform, choose a plot type (or a table for single equilibrium, for example) to use and then
eventually get a result.

How Thermo-Calc handles the calculation behind the scenes is the same whether you use
Graphical Mode or Console Mode. However, there are differences with the workflow and for
historical reasons some calculation types are named differently based on whether you are in
one mode or another. In addition, the plot types (diagrams) you choose to output the
information are also different based on whether you are in Graphical or Console Mode.
These plot types are often based on the type of calculation being done, where in some cases
you can only do it in one mode and not the other. For example, precipitation calculations are
only available with the Precipitation Calculator, which is only available in Graphical Mode,
but you can do diffusion calculations in both Graphical and Console Mode.

Comparison of Calculation Types in Graphical Mode vs Console Mode

The table lists most of the calculation types that you will want to perform based on whether
it is in Graphical Mode or Console Mode. The first column is primarily based on the
calculation types you can select when working in Graphical Mode and when using the
various calculators as indicated in the second column. The third column is the module or
command in Console Mode that you would use to perform the same, or similar, type of
calculation.

Calculation
Type

Graphical Console Definition

An equilibrium defines the amount(s)
and composition(s) of one or several
Equilibrium o phases that have the minimum Gibbs
Equilibrium Calculator POLY3 module energy at a given temperature and
pressure. A prerequisite for a
successful equilibrium calculation is

calculations
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Calculation
Type

Graphical Definition

that the number of degrees of
freedom according to Gibb's phase
rule must be zero. This means that
the right number of independent
conditions must be set in order to
successfully be able to calculate an
equilibrium.

To calculate a single equilibrium. The
results from this calculation are
displayed as follows:

_ Property Mode.I. _ « Graphical Mode: In the
Slng.lg ' Calculator (Equilibrium POLY3 module Results window for a Table
equilibrium model) and Renderer or in the Event Log

Equilibrium Calculator window (for the Property
Model Calculator)
« Console Mode: With the
LIST_EQUILIBRIUM command.
To calculate a single point. The results
from this calculation are displayed as
follows:
Property Model o Graphical Mode: In the
Single (no axes) Calculator and Process POLY3 module Results window for a Table
Metallurgy Calculator Renderer or in the Event Log
window.
« Console Mode: With the
LIST_EQUILIBRIUM command.
Property Model
One axis Calculator, Equilibrium POLY3 module To vary a quantity on the X-axis
Calculator and Process vaaq y ’
Metallurgy Calculator
A property diagram is calculated by
stepping one of the conditions that
One axis: available were defined for the equilibrium
Property with Equilibrium POLY3 module, calculation and plotting some other
diagrams Calculator or Property STEP command property against this variable. For
Model Calculator example stepping through

temperature and plotting equilibrium
composition of a certain phase, or
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Type

Phase diagrams

Scheil
calculations

Gibbs energy
curves

Activity curves

Phase fractions

Isothermal
section

Monovariant
lines

Liquidus
projection

Graphical

Equilibrium Calculator,
Binary Calculator, and
Ternary Calculator

Scheil Calculator

Binary Calculator

Binary Calculator

Binary Calculator

Ternary Calculator

Ternary Calculator

Ternary Calculator

POLY3 module,
MAP command,
BINARY module,
and

TERNARY module

Scheil module

BINARY module

BINARY module

BINARY module

TERNARY module

TERNARY module

TERNARY module

Thermo-Calc Documentation Set

Definition

stepping through composition and
plotting equilibrium phase fractions,
and so forth.

A phase diagram is mapped within a
specific space constructed by two (or
more) independent mapping
variables. These are mostly
temperature and composition, but
can be many other, such as
temperature and pressure, activity of
oxygen and activity of sulphur, and so
forth.

Simulate a non-equilibrium
transformation or partial-equilibrium
transformation, also called a Scheil-
Gulliver solidification.

To calculate at a constant
temperature over the whole
composition range.

To calculate at a constant
temperature over the whole
composition range.

To calculate as a function of
temperature at a constant
composition.

To calculate the ternary system for
the whole composition range at a
constant temperature.

To calculate the variation of the liquid
compositions with temperature.

The projection liquid surface and the
monovariant lines are calculated
over the given temperature range.
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Calculation
Type

Potential
diagrams

TO temperature
simulations

Paraequilibrium

Grid

Min/Max

Uncertainty

Aqueous
solutions,
Pourbaix
diagram

Graphical

not available

not available

not available

Property Model
Calculator, Equilibrium
Calculator, and Process
Metallurgy Calculator

Property Model
Calculator

Property Model
Calculator and Process
Metallurgy Calculator

Equilibrium Calculator

Potential Diagram
module and
POLY3 module

POLY3 module

POLY3 module

not available

not available

not available

Pourbaix
Diagram module,
POLY module

Thermo-Calc Documentation Set

Definition

A potential diagram uses the activities
of two major species in the gaseous
mixture phase as mapping variables.
For example, use this for a metal-
oxide/sulphide-gas interaction system
to calculate a diagram based on a
specific temperature and pressure .

The TO-temperature is the temperature
at which two phases have the same
Gibbs energy for a certain composition
for a certain alloy composition.

A paraequilibrium is a partial
equilibrium where one interstitial
component, such as carbon (C) and
nitrogen (N), in a multicomponent
alloy can diffuse much faster than the
other components (the substitutional
elements, including the matrix element
and alloying elements).

With the Equilibrium Calculator, it
computes the equilibrium of each
grid point in a two-dimensional grid.

With the Property Model Calculator,
it evaluates two axis variables of the
selected quantities in the specified
range and number of steps.

Evaluates the Property Model(s) for
all variations of the selected
guantities at the given limits.

Evaluates the Property Model(s)
where the values of the quantities
are sampled from Gaussian
distributions.

A Pourbaix diagram is a kind of phase
diagram that shows the stability
boundaries for a metal-aqueous
interaction system. The phase
boundaries are shown as a function

The Thermo-Calc Software User Guide | 15 of 83



Calculation
Type

Tabulation
reaction

Diffusion
simulation

Isothermal

Isothermal and
non-isothermal

TTT and CCT

Graphical

not available

Diffusion Calculator

See below

Precipitation Calculator

Precipitation Calculator

TAB module

DICTRA monitor

POLY3, DICTRA
monitor

See above

not available

Thermo-Calc Documentation Set

Definition

of pH (acidity) and Eh (standard
hydrogen electronic potential).

To tabulate thermodynamic functions
of any type of substance,
stoichiometric phase or solution
phase, or reaction.

Detailed simulation of diffusion
controlled reactions in multi-
component systems.

Isothermal calculations in general can
be done in all Console Mode
modules, for example an Isothermal
diffusion in DICTRA monitor and an
isothermal calculation in POLY3 using
the STEP command.

You can calculate nucleation,
growth/dissolution and coarsening of
particles size classes under these
conditions: isothermic (precipitation
simulation at constant temperature)
or non-isothermic (precipitation
simulation with user-defined
temperature profile).

The TTT (Time-Temperature-
Transformation) and CCT (Continuous
Cooling Transformation) diagram can
be simulated for one or more
particles.
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About the File Types and Formats

The file formats (and the file extensions / suffixes) are based on whether you are working in
Graphical or Console Mode, and in Console Mode, whether you are working with Thermo-
Calc and/or the Diffusion Module (DICTRA).

Graphical Mode

In Graphical Mode you work with one file type, a project file, which has a *. tcu file
extension. This is applicable to Thermo-Calc and the add-on Diffusion Module
(DICTRA)Precipitation Module (TC-PRISMA) and Process Metallurgy Module.

Console Mode

In Thermo-Calc Console Mode there are file types—macro (including log files) and
workspace—and extensions —+*.TcM, *.POLY3, *.GES5, *.PAR, *.POP, and * .EXP.

E A reminder that Linux and macOS are case sensitive; when applicable ensure
you enter file extensions with capital letters.

EJ’ Workspace files are not currently available with GES6.

b Working with the Console Mode File Types
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Displaying Thermo-Calc License Information

You can start (and install) the software without a valid Thermo-Calc license but you cannot
do any calculations. To show information about the available and installed licenses, from the
main menu select Help - Show License Info.

This is an example of part of a License Information window for a network installation. It only
shows the fields you would expect to see as the details are unique for each installation.

A License Information

License diagnostics program
build: 19853 created: Mon Apr 08 14:24:19 2019

Log generated at: 24-04-201% 10:5%9:13
Safenet environment wvariables

LSHOST:

LSERVEC

Local {client) info
hostname:
license wersion:

ethernet: #1
ethernet: #2
ip address: #1
ip address: #2
dns name: #1
dns name: $#2

short locking code:
short lock name:
short lock IP-adress:
short lock sthernset:

Network Licenses

For a network license, under each license type with instances checked out, there is a list of
who checked out each license.
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In Graphical Mode, an instance is checked out when an Equilibrium Calculator

I;I activity is created, and checked back in when that Equilibrium Calculator is
removed. For the Add-on Diffusion (DICTRA), Precipitation (TC-PRISMA), and/or
Process Metallurgy Modules this also applies to the Diffusion Calculator and the
Precipitation Calculator.

E In Console Mode, an instance is checked out when you enter the POLY module
and is checked back in when you exit the POLY module.

o The Features column is a list of the specific software, databases and API licenses
purchases.

e The Version is an internal version number for the feature.

« The number of licenses column is how many instances of each license type available
to be checked out simultaneously.

o The in use column shows how many license instances are checked out.

Console Mode License Restrictions

« If you start Thermo-Calc without a valid Thermo-Calc license you cannot leave the
SYS module.

« If all the licenses are checked out for a network client installation of Thermo-Calc,
you may not be able to enter the POLY or DICTRA modules until a license is available.

o To enter the DICTRA and the DIC_PARROT modules, you need a valid Diffusion
Module (DICTRA) license key.

o If you enter and use either the DIC_PARROT module or the PARROT module, then
you cannot enter the other module in the same session. You must close down
Thermo-Calc and launch the program again to enter the other data optimization
module.

Network Computer License Restriction

If you have a network computer installation of Thermo-Calc, then you may not be able to do
any calculations even if you have access to a valid network license file. This is because
others who are part of your network installation may have checked out all allowed instances
of the software.
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If you are running a network installation of Thermo-Calc, you can see how many instances of
the client licenses are currently checked out and how many of them are left. You can also
see which client computers have checked out the licenses.
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About the Documentation and Examples

In this section:

Examples, Manuals and Materials Folders ... .. . ... 22
About the PDF Documentation Folder ... .. .. . 26
AboUt the EXamples .. 30
Help RESOUICES ... 32
Typographical ConVentioNns ... .. . 34
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Examples, Manuals and Materials Folders

There are several ways to access the examples, manuals (containing PDF documentation)
and materials data folders.

From the
System | Windows On your

Definer | Start Computer Website

Menu

Manuals (PDF documentation,
DATAPLOT EXP files, and
Property Model Framework
Tutorial Examples)

SDK (TC-Python, TCAPI, TC-
Toolbox for MATLAB®, and TQ- X - - X X
Interface APIs)*

Examples (project and macro files) X - X X X
Materials - X X X X
Property Models - - - X -
Process Metallurgy Materials** - - - X -

* The SDK folder is installed during installation and available when you have a license for the applicable
SDK.

** The Process Metallurgy Module user-defined material compositions are saved from the Process
Metallurgy Calculator and managed from the Tools - Options menu.

From the Main Menu

Once your Thermo-Calc software is installed you can open the Examples and PDF
documentation (Manuals) from the main menu:

« To open the Manuals folder select Help - Manuals Folder. Note for Linux openSUSE
users: This link is not functional. To access the folder, navigate to the default location
based on your installation type
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o To open the Examples based on whether you are in Console Mode or Graphical
Mode, select File - Examples Files or Help - Examples Files.

From the System Definer (Materials Only)

When you are working with the System Definer you can open the default Materials folder
included with your installation.

At the bottom of the window under Material, click Load material to navigate to a material
file.

E‘? There is a separate folder for materials saved using the Process Metallurgy
Calculator. See Installation Default Directory: Process Metallurgy Materials.

Material A =

Material name: Look in: Materials “ Frem-

Aluminum Alloys
Cast lron

Amount | Mass percent ~ My Materials
Mickel Alloys
Fe 99.98 Solder Alloys
c o0t Steel
Titanium Alloys
cr 0.01

+ - * L

Documents

Load material...

Save material as... @ File name: |

Files of type: | Material file [=,xmi] v Cancel

The default directory where these files are stored is based on operating system:

Operating

Materials Installation Directory
System

Windows C:\Users\<user>\Documents\Thermo-Calc\2020b\Materials

On Linux all user files are installed where the program is installed. If installed as root

Linux the default is:

/opt/Thermo-Calc/2020b/Materials
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Operating
System

Materials Installation Directory

macOS /Users/Shared/Thermo-Calc/2020b/Materials

Start Menu (Windows Only)

On Windows, once Thermo-Calc is installed, you can locate the Examples and Materials
folders, plus all the Manuals using the shortcuts located in the Start menu. Go to Start = All
Programs or All Apps - Thermo-Calc and click Examples, Manuals, or Materials as
required to open the applicable folder.

On Your Computer (All Operating Systems)

The PDFs, example files and materials xml files are included with your installation in a folder
location based on the operating system.

In the table, <user> stands for the username and <version> for the version of Thermo-Calc,
for example 2020b.

Windows File Paths

User Type Default Directory

Software
Program Files\Thermo-Calc\<version>
Administrator

Examples, Manuals, Materials, Property Models, Process Metallurgy Materials and
SDK folders:

Users\Documents\Thermo- Calc\<version>

macOS File Paths
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User Type Default Directory

Examples, Manuals, Materials, Property Models, Process Metallurgy
Materials and SDK folders:
Administrator (user name and

password required) /Users/Shared/Thermo-Calc/<version>

To go to this folder, in Finder, from the Go main menu select Go to
folder. Enter the above file path and click Go.

Linux File Paths

User Type Default Directory

Non root user home/<user>/Thermo-Calc/<version>

Root user usr/local/Thermo-Calc/<version>

Website

You can download the PDF documentation and examples from the website.

1. Go to https://www.thermocalc.com/.

2. From the menu, select Support - Documentation and navigate to the applicable
section.
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About the PDF Documentation Folder

There is PDF documentation available as part of your installation. This is the same
information as that contained in the online help, just in a different format. The contents of
each folder are described below.

Help |

&¢ Online Help F1 -
H video Tutorials Mame
Examples Files All Thermo-Cale Documentation
| T Manuals Folder M | Database Information Sheets
A  Thermo-Calc Website DATAPLOT Example EXP Files

Show License Info Diffusion Module (DICTRA)

Installation Guides

¥ Checkfor Updates
& L - Precipitation Module (TC-PRISMA)
= equest Suppo
= . e Property Model Development Framework
0 perty P
out

Software Development Kits (SDKs)
TC-Python

All Thermo-Calc Documentation

The Thermo-Calc Documentation Set is one large PDF that includes the information needed
to work with the Thermo-Calc software. By having all content in one PDF it enables you to
search the content just like you would when in the online help, although this PDF does not
include all the Add-on Module and SDK content.

@ It is recommended you search the help (press F1 in Thermo-Calc) if you cannot
find what you are looking for in a particular PDF.

The documentation set includes:
o Thermo-Calc installation guides including Windows, macQOS and TC-Python Quick
Install Guides
o User guides for both Graphical Mode and Console Mode

« Details about the Add-on Diffusion (DICTRA), Precipitation (TC-PRISMA), and/or
Process Metallurgy Modules based on what is included with Thermo-Calc. That is,
some information is contained in the separate guides.
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o Data Optimization User Guide - Console Mode only

o Database Manager User Guide - Console Mode only

o DATAPLOT User Guide - Console Mode only

 Pourbaix Diagrams Educational Material - Console Mode only

o Property Model Development Framework Guide - Graphical Mode only

=7  Thereis also the Thermo-Calc Console Mode Example Macros PDF available
with the installation.

Database Information Sheets

The technical details contained in the database information sheets is included in the online
help system. Some of the databases have PDF copies included in this sub-folder. However,
starting with Thermo-Calc 2020b, the database examples are being separated into separate
PDFs that will only available on the web or in the Help. All PDFs are available for download
from the Thermo-Calc website and the information is generally included in the help.

DATAPLOT Example EXP Files

The examples are available as supplementary information as described in the
DATAPLOT User Guide, which you can find in either the online help, Thermo-Calc
Documentation Set or Diffusion Module (DICTRA) Documentation Set.

Diffusion Module (DICTRA)

The Diffusion Module Documentation Set is one large PDF that contains information you
need to work with this Add-on Module. By having all content in one PDF it enables you to
search the content just like you would when in the online help, although this PDF does not
include any installation or SDK content.

The documentation set includes:

¢ All the content available in the Thermo-Calc Documentation Set

« Diffusion Module (DICTRA) user guides and quick start guides for both Graphical
Mode and Console Mode

The following guides are also available separately in this folder:

o Diffusion Module Quick Guide - Console Mode
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o Diffusion Module Quick Guide - Graphical Mode
o Diffusion Module (DICTRA) Console Mode Example Macros

Installation Guides

Includes the quick install guides for Standalone Windows and macOS installations as well as
the full installation guide for all platforms and installation types. A quick install guide for TC-
Python is also there.

Precipitation Module (TC-PRISMA)

There is a stand-alone user guide in this folder. Use the Thermo-Calc Documentation Set for
all other details you need to work with this Add-on Module, which treats concurrent
nucleation, growth/dissolution and coarsening under arbitrary heat treatment conditions in
multicomponent and multi-phase systems using Langer-Schwartz theory and the Kampmann-
Wagner numerical approach.

Process Metallurgy Module

All the content is contained in the Thermo-Calc Documentation Set.

Property Model Development Framework

The PDF guide contains details about setting up a development environment so you can build
custom Property Models in Thermo-Calc.

The folder also includes two tutorial Python files you can copy and use in your own custom
Property Models. The examples are available as supplementary information as described in
the Property Model Development Framework Guide.

Software Development Kits (SDKs)

L% The TC-Python HTML documentation is stored in its own folder. It is also
available from our website. In this folder you will find the PDF version of the
help.

o TQ-Interface Programmer Guide: The TQ-Interface is available as a way to make
Thermo-Calc an integral part of application programs such as those for process
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simulation, microstructure evolution modeling and materials property prediction.

o TC Toolbox for MATLAB® Programmer Guide: Use this to enable communication
between Thermo-Calc and MATLAB® to be able to retrieve thermodynamic and
kinetic quantities.

o TC-APIl Programmer Guide: This is the Thermo-Calc API that can be used by
programmers to set up your own applications to work with Thermo-Calc.

TC-Python (SDK)

TC-Python is an SDK and you can search and use the special HTML file located in this folder.
Double-click the Index.html file to open it. This help is also available via our website.
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About the Examples

To learn more about how to use the software you can open and run the example projects
(Graphical Mode) and macro files (Console Mode).
Graphical Mode Examples

Graphical Mode examples are available for Thermo-Calc and the Add-on Diffusion Module
(DICTRA), Precipitation Module (TC-PRISMA), and Process Metallurgy Module. These are in
the format of project files (*.tcu).

Console Mode Examples

Console Mode examples are available for Thermo-Calc and the Diffusion Module (DICTRA).
The macro files are in the format of *.TCM and *.DCM, respectively.

L% There are other file types when you are working in Console Mode. See Working
with the Console Mode File Types and About the File Formats in the Diffusion
Module Quick Start Guide.

| Examples by Product

Thermo-Calc Examples

A description of the Thermo-Calc examples, and how to access them, is based on whether
you are using Graphical Mode or Console Mode.

|_ Graphical Mode Examples

|_ Thermo-Calc Console Mode Examples

Diffusion Module (DICTRA) Examples

A description of Diffusion Module (DICTRA) examples, which are available for both
Graphical Mode and Console Mode, is included in both the Thermo-Calc and Diffusion
Module (DICTRA) documentation.
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|_ For Graphical Mode, see Diffusion Module (DICTRA) Graphical Mode Examples

P For Console Mode, search the help or go to the Diffusion Module
(DICTRA) documentation set.

.. All the macro files and the outputs are also combined into one file that you can
|— search and read. This is included with your installation as a PDF (go to Help >
Manuals folder > Diffusion Module (DICTRA) and open Diffusion Module
Console Mode Example Macros.

Precipitation Module (TC-PRISMA)

A description of examples using the Precipitation Calculator, which is only available in
Graphical Mode, is included in both the Thermo-Calc and Precipitation Module (TC-PRISMA)
documentation.

|_ Precipitation Module (TC-PRISMA) Graphical Mode Examples

Process Metallurgy Module Examples

A description of examples using the Process Metallurgy Calculator, which is only available in
Graphical Mode, is included in the Thermo-Calc documentation.

|_ Process Metallurgy Module Examples Collection

TC-Python Examples

A brief description of the TC-Python SDK examples, and how to access these, is available in
the Help.

TQ-Interface and TC-Toolbox for MATLAB Examples

There are examples for the TQ-Interface and TC-Toolbox for MATLAB available as described
in Examples, Manuals and Materials Folders. You can also find information about these in
the respective user guides or by searching the online help.

| Watch the Video Tutorials

X Many of our Graphical Mode examples have video tutorials, which you can
access in a variety of ways. When in Thermo-Calc, from the menu select Help -
Video Tutorials, or you can go to the website or our YouTube channel.
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| 'Online’ Help: No Internet Required

To access online help in a browser, open Thermo-Calc and press <F1> on the keyboard, or

select Help - Online Help.

The content opens in a browser but uses local content so you don't need an Internet

connection except for links to external websites.

| Context Help (Graphical Mode Only)

When you are in Graphical Mode, you can access feature help (also called topic-
sensitive or context help) for the activity nodes in the tree.

1. In the Project window, click a node. For example, System Definer.

2. In the lower left corner of the Configuration window, click the help button .

3. The Help window opens to the relevant topic.

File Tools Window Help
=l = AD

New Open Save | Switch to Console Mode

Project

My Praject /‘\Thel'mO- Calc
J Z\\ Software

Equilbrium Calculator 1 g
2y

Plot Renderer 1

You are here: Thermo-Calc » 2

> System Definer

System Definer

Scheduler

. Scheduled Jobs In a System Definer activity, you select the database to use to retrieve
thermodynamic data and define which elements the system has as
components. You can also select which species to include as well as

change the reference temperature and pressure for your components.

@ Also see Creating Activities and Successors for a list of possible

successors and predecessors for this activity.

Graphical Mode Activities
System Definer
Creating a System Definer A¢

Property 