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PanEngine

PanEngine is a Dynamically Linked Library (DLL) of functions for calculating multicomponent phase
equilibria and other related properties. Users can create custom software using the powerful PanEngine to

meet their specific needs.

Custom Software Applications
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User Code

PanEngine can be used by users to create custom software applications such as:

Microscopic solidification simulations

Microstructure: e.g. secondary dendrite arm spacing

Microsegregation: e.g. concentration profile within dendrite arm

Macroscopic solidification simulations

Casting simulations: PanEngine provides enthalpy and fraction-solid as a function of temperature

Heat treatment simulations
Diffusion simulations

PanEngine Advantage: Correct equilibrium with no guessing!

PanEngine finds the correct, stable phase equilibrium without requiring the user to guess initial values.
This is especially important because it is very difficult for the user to enter initial values and verify results

when the calculations are run thousands of times by a custom software program.

PanEngine Functions

Some of PanEngine's easy to use functions are listed below:

Read database

Set components

Suspend/restore a phase

Set calculation conditions

Calculate stable equilibrium

Find liquidus surface (melting point)

Calculate liquidus slope

Calculate liquidus k (partition coefficient)
Calculate thermodynamic factor

Simulate solidification using Scheil or Lever model

Example: Simulating microstructure and microsegregation in aluminum 7050 alloy
PanEngine has been used to simulate the microstructure and microsegregation for alloys, such as
aluminum alloy 7050. A schematic for PanEngine with macro- and micro-solidification simulations is

shown below:

User Inputs

Micro-Solidification Model

Kinetics

Macro-Solidification
Cooling Curves

The figure below shows the Zn concentration profile in
the primary dendrites as a function of the fraction of
solid for aluminum alloy 7050 solidified with a growth
rate of 0.05mm/s and a temperature gradient of 50
K/cm at the liquid/solid interface. There is good
agreement between the experimental data and the
PanEngine calculations.
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