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New Release of PandatTM Software and Databases Version 2022
CompuTherm is pleased to announce the new release of PandatTM software and databases version 2022. The PanPrecipitation module was redesigned to allow the simulation of concurrent precipitation and grain growth. A number of
new features and improvements were also implemented in the PanPhaseDiagram, PanDiffusion, and PanSolidification
modules in PandatTM 2022. This newsletter provides you a quick glance of the highlights. Further details can be found in
the User’s Guide of PandatTM software and Database Manuals version 2022 at our website www.computherm.com

New Features and Enhancements of Pandat TM 2022
PanPrecipitation Module – PanPrecipitation module was redesigned to allow the simulation of concurrent precipitation and grain growth. This is a significant improvement over the previous versions of PanPrecipitation which allows
for the precipitation simulation only.

Figure 1: Dissolution of the primary γ’ precipitates during solution treatment of an AD730 alloy at different temperatures in
comparison with the experimental data [2021Alv]

Figures 1 and 2 show the simulation results by PanPrecipitation
for the concurrent dissolution of the primary γ’ precipitates
and grain growth during solution treatment of a Ni-based superalloy AD730. These simulations were performed at 1060°C,
1070°C, 1080°C, 1090°C, 1100°C and 1110°C, respectively,
and were compared with the experimental data [2021Alv].
As can be seen in Figures 1 and 2, the primary γ’ dissolution
rate and the grain growth rate increase with temperature and
are in good agreement with the experimental data. In this example, the Zener pinning effect for grain growth is updated
instantly according to the simulated volume fraction and average size of the primary γ’.

Figure 2. Grain growth with Zener pinning effect during solution treatment of an AD730 alloy at different temperatures
in comparison with the experimental data [2021Alv]
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Main features of the newly designed PanPrecipitation module include:
Convenient model replacement: PanPrecipitation allows users to simulate the nucleation and growth of precipitates as well as grain growth using the built-in models or replacing them with their own models. This design enables
users to simply type in their user-defined models in the kinetic parameter database file (kdb) without the need of go-

ing through the complicated programming/compiling process.
Friendly graphical user interface: A graphical user interface (kdb editor), which allows users to easily create a
new kdb or edit an existing kdb, was developed as shown in Figure 3. From the interface, a user can choose to use
the recommended kinetic parameters to perform the simulations, modify certain parameters, and save the parameters into a kdb file. The saved kinetic parameters can be easily loaded back for future simulations. As listed in the dia-

log, we have developed several sets of kinetic parameters for some pre-defined alloys from various groups. One can
load a kdb file from the list and apply the kinetic parameters directly to an alloy with similar composition, or edit
these parameters to develop a new kdb for a new alloy.

Figure 3. Dialog to create or edit kdb parameters

PanPhaseDiagram Module – Major highlights for the new released PanPhaseDiagram module include more robust algorithms for calculating pseudo binary section and stability diagram. Examples are shown in Figures 4 and 5.

Figure 4: Pseudo binary section of Al2O3-BaO

Figure 5: Stability diagram of Fe-Cr-O at 1000oC
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New Features and Enhancements of Other Pandat Software Modules
PanSoldification Module:
•

CSI (cracking susceptibility index) can be calculated and plotted directly.

•

Calculation reliability was improved.
A graphical interface for users to create/edit the solidification parameter database file (sdb) was
developed .

•

PanDiffusion Module:
• Moving boundary model which can automatically track the emerging interfaces in diffusion couple
was implemented.
•

Functionality of loading Pandat table file as initial concentration profiles was developed.

•

Numerical performance for dissolution and carburization was improved.

PanOptimizer Module:
•

Function VAR was added to get updated value of the variables being optimized.

•

Maximum number of data lines allowed in a table was increased from 100 to 1000.

•

Bugs were fixed for optimization of mobility and diffusivity.

PanEngine SDK:
•

Derivative of Gibbs energy with respect to the site fraction, dG/dy, was included.

•

Equilibrium calculation under constraints was implemented.

•

Volume phase fraction was added.

PanPython SDK:
•

Cases of high throughput calculation (HTC) by PanSolidification were added.

•

Issues of data post-processing with empty or non-numeric columns were fixed.

Databases Development:
•

A new database for refractory high entropy alloys, PanRHEA, is released. This database includes 19
components and 430 phases. Complete thermodynamic descriptions for 171 constituent binaries and
114 ternaries were developed for this database. This database was validated by published phase equilibrium data of a number of concentrated refractory alloys. In addition to the thermodynamic database, mobility database and molar volume database were also released for this system.

•

Improvements were made for the existing thermodynamic databases, mobility databases and molar
volume databases: PanAl, PanCo, PanFe, PanMg, PanMo, PanNb, PanNi, PanTi, PanTiAl, PanNoble,

and PanHEA. A mobility database can be integrated with the corresponding thermodynamic database
of an alloy system to simulate variety of diffusion-controlled processes, such as precipitation, diffusion and solidification processes. A molar volume database can be integrated with the corresponding
thermodynamic database of an alloy system to simulate volume and density related properties.

For more information, please visit our website: www.computherm.com
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