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WP2: Thermo-dynamical modelling, WP leader: University West
Purpose: To feed the FEM simulations
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Applied simulation models:

Matrix phases:
Liquid = Ferrite + Austenite
Ferrite - Austenite

Intermetallic phases:
Ferrite (+Austenite) - Sigma phase or Chi phase
Ferrite - Sigma phase or Chi phase + Secondary austenite

Nitrides:

Ferrite - Cr;N

Ferrite - Austenite + Cr,N

Ferrite + Cr,N - Secondary austenite

Advanced nitride matters were left to the SuperAVON project




Set-up 1D kinetic simulation (DICTRA):

- Databases, thermodynamic and kinetic
- Phases

- Chemical composition(s)

- System (cell) size

- Start temperature

- Cooling/heating rate(s)

- Stop temperature

Cell size

> Ferrite active phase, 100 vol.-% at start
> Austenite as an inactive phase Ferrite
> Cooling 1600 --> 1000 °C

Austenite >

Modus operandi:



Software:

Thermo-Calc and DICTRA with databases TCFE8 (thermodynamics) and MOBFE3 (mobilities)

Materials:
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In this WP a large number of simulations were carried out using computational thermodynamics
and the Thermo-Calc and DICTRA software:

- Austenite precipitation during cooling

- Sigma phase precipitation during cooling and during isothermal conditions

- Nitride and secondary austenite precipitation

Multipass simulations:

- Austenite precipitation/growth/dissolution

- Sigma phase precipitation/growth/dissolution

---> Delivered to the FEM simulations for further processing

Extent of work carried out:
~ 161 .TCM files, macros for Thermo-Calc (finishes within minutes)
~ 988 .DCM files, macros for DICTRA (finishes within hours)

UNIVERSITY WEST Tiolhitian o




Thermo-Calc Software AB:
https://www.thermocalc.com/
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