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Announcement of New Release, Pandat™ 2016 and Databases

CompuTherm is pleased to make a formal announcement of the new release of the Pandat™ software
and databases. Pandat™ 2016 contains many new features and improvements. This newsletter will provide
you a quick glance about these new features and improvements. Further details can be found in Pandat™

2016 User’s Guide and Thermodynamic Database User’s Guide at www.computherm.com.

New Features and Improvements of Pandat™ 2016

Most of the functions of the Pandat™ software have been improved and a number of new features have been im-

plemented in Pandat™ 2016. The highlights are:

PanPhaseDiagram — The major new feature of this module is Contour diagram. A contour diagram overlays the
contour property curves on top of a 2D phase diagram, which clearly shows the trend of a property variation in a
2D diagram and the correlation between the property and phase stability. The most commonly used contour dia-
gram is the liquidus projection of a system with isothermal lines. Pandat™ 2016 allows contour diagrams to be
plotted for a variety of properties, including thermodynamic properties, physical properties and any combination of
them. Figure | is a contour diagram of Mg activity in the Al-Mg-Zn ternary at 500°C. Figure 2 is a contour diagram
that shows the driving force of the Hcp phase in the Al-Mg-Zn ternary at 500°C. The driving force contour lines

help users to predict the relative stability of a phase in different areas of the composition space.
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PanPrecipitation — The new released PanPrecipitation module allows user’s input of initial microstructure, per-

forms simulation of secondary and tertiary y’ of nickel-based superalloys, and simulates co-precipitation of multi-

ple precipitate phases. In the PanPrecipitation module, KWN model is used to describe concurrent nucleation,

growth and coarsening precipitation kinetics. The KWN model is based on the Kampmann and Wagner’s work

implemented in a numerical framework. In the 2016 version, the KWN model can be used to simulate the co-

precipitation of multiple phases, such as the y’ and y” in Ni7 8 alloy.

Figure 3 shows an example of simulated particle number density and cumulative volume fraction of secondary and

tertiary y for a nickel alloy. Figures 4 and 5 show example calculations of co-precipitation of y’ and y” in a Ni7 18

alloy. Figure 4 shows size evolution during isothermal ageing, while figure 5 shows the size distribution of both y’

and y” after two-step ageing.
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Figure 3: Precipitation kinetics of a nickel alloy during cooling treatment

(a): Particle size distribution; (b): Cumulative volume fraction of precipitates
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Figure 4: Co-precipitation of 9 and 9 during isothermal ageing,

size evolution
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Figure 5: Co-precipitation of 9 and 0 after two-step ageing,

size distribution
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PanOptimizer — Seamlessly integrated with PanPhaseDiagram so that the calculated phase diagram and experi-

mental data can be directly compared within the PanOptimizer module.

PanEngine — In addition to the thermodynamic properties, such as latent heat, chemical potential, and thermody-
namic factor, new PanEngine allows users to obtain physical properties and kinetic properties, such as molar vol-

ume and diffusivity, at any given point.

Databases — In addition to improvements and enhancements within the existing databases, such as PanAl, PanFe,
PanMg, PanMo, PanNb, PanNi, PanTi, new databases have been developed. PanSolution, which contains 79 compo-
nents and thermodynamic descriptions for 742 binary systems, is released. PanNoble, which contains 29 compo-
nents, and covers many noble alloy compositions, is released. PanHEA, a database for high entropy alloy containing
ten components (Al, Co, Cr, Cu, Fe, Mn, Ni, Si, Ti, and Zr), is released. PanCo database for Co-rich alloys has been
extended to a |7-component system. Some customized databases have also been developed according to user’s

requests.

Teaching Tools — Pandat™" Demo 2016 can be used as a teaching tool. Two PowerPoint files are uploaded onto

www.computherm.com which can be used to teach a variety types of binary and ternary phase diagrams, such as

the examples in Figures 6 and 7. A set of TDB files are available to calculate all the diagrams shown in the Power-

Point files. Detailed information is available on CompuTherm’s webpage.

Ternary phase fields in 3-D view
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Figure 6: Correlation between phase diagram and micro- Figure 7: 3D ternary phase diagram with all three constituent binaries with

structure after non-equilibrium solidification simple eutectic reactions

iPandat — iPandat is an online phase diagram system ( ipandat.computherm.com ) that allows users to search,

view and customize common binary/ternary phase diagrams. It was developed based upon the most recent
HTMLS5 technology, which is supported by major internet browsers such as IE, Chrome and Firefox as well as
Safari on a Mac/iPhone/iPad. One unique feature is that users can now fully customize the phase diagram including
unit, scale, fonts, line style and so on. Users can also zoom/pan the diagram in a way similar to using Google maps.

A total of 742 binary phase diagrams can be viewed and downloaded.
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