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1. The Decarburization Method
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The rate of interface motion is given by:

This differential equation has an analytical 
solution of the form:
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2. Summary of Results:

2.1. Fe-C (diffusion coefficient).
2.2. Fe-C-Ni (follows LE-NP limit).
2.3. Fe-C-Mn (transitions).
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Summary of Results: Fe-C-Mn
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Aspects needing further explanation

Usually we expect to see a transition from PE to 
LENP with increasing T. 

Experimentally, the reverse is observed.
Any intermediate states (between PE and LENP) 
would be transitory.

Experimentally long-lived intermediate states with 
parabolic kinetics are observed.

Initially it was thought the Mn and Ni would not 
behave very differently.

Experimentally the behaviors of the two ternaries are 
very different.



3. Single Jump Model

Model reproduced transitions 
from PE to LENP during growth 
consistent with experiments in 
Fe-Ni-C (precipitation and 
decarburization)
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3. Two Jump Model:
Two jumps one into the interface 
and one out of the interface.

Allow for segregation at the 
interface.
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3. Two Jump Model:
Two jumps one into the interface 
and one out of the interface.

Allow for segregation at the 
interface.

Assign a capacity for the solute at 
the moving interface, X*
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3. Two Jump Model:
Two jumps one into the interface 
and one out of the interface.

Allow for segregation at the 
interface.

Assign a capacity for the solute at 
the moving interface, X*

X* increases linearly with C 
content.
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3. Model:  PE as a special case
High T 



3. Model:  PE at high T

γ

γ

C

Mn

Mn

I
Mn

X

X

X

X
*

-7000

-6000

-5000

-4000

-3000

-2000

-1000

0

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time (min)

C
he

m
ic

al
 p

ot
en

tia
l o

f M
n

dm Segregation
dmu spike

γμ →Δ I
Mn

I
Mn
→Δ αμ



3. Model:  LENP at low T



3. Model:  LENP at low T 
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3. Model:  Intermediate states



3. Model:  Intermediate States 
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4. Results:
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Figure 4(a):Figure 4(a)
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Summary:

It was necessary to introduce a moving interface 
solute capacity X*.  

The difference between a static and a moving 
interface needs to be explored further.


