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– Dictra simulations of boundaries using the 
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Introduction - Boundaries in Microstructures
A Type 3 boundary in a 

Ni-Cr-Al diffusion couple

From: Lawrence A. Carol, NASA Contractor Report 174852, 1985.
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Introduction - Boundaries in Ternary Diffusion Paths
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Introduction - Boundaries in Ternary Diffusion Paths
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Introduction - Boundaries in Ternary Diffusion Paths

Which directions are the boundaries moving?
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Diffusion Couple microstructure

Dictra simulations of boundaries using the disperse system model

Xin Qiao, M.S. 1998, Univ. Conn.
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• Homogenization functions: Hashin Shtrikman lower bounds
(Wiener bounds, Hashin Shtrikman bounds, Labyrinth factor)

• Degree of implicity when integrating PDEs: 0.5
(0.0 Euler forwards, 0.5 Trapezoidal rule, 1.0 Euler backwards)

• Ideal flux contribution for fluctuations in composition: 0.05 
(range .01-.05)

Dictra simulations of Type 3 boundaries
using the homogenization model

Settings



Key references on the homogenization model

Also
Multiphase diffusion simulations in 1D using the Dictra Homogenization model

Henrik Larsson. Lars Hoglund
CALPHAD, 33(2009) 495-501
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From: Lawrence A. Carol, NASA Contractor Report 174852, 1985.

Similar diffusion path in the 
 

region given in the NASA Report 

But the microstructure shows a 
sharp Type 0 boundary 
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Summary

• Homogenization model successfully predicted a Type 3 boundary

• Questionable observations in homogenization model simulations
- diffusion path at a Type 1a boundary
- large deviations from a linear diffusion path

in a two phase region
- apparent mass balance violation
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