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*1. F. Huyan et al,, ‘A Thermodynamic-Based Model to Predict the Fraction of Martensite in Steels’, Met. Mater. Trans. A 47 (2016) 4404-4410.

AN
-
¥ Perform Tree|  Create Mew Successor - =
AN
-

Copyright ITOCHU Techno-Solutions Corporation



JIVTF>HA MRE(Ms)

R854 hRBREM)ESIL
« Stormvinter25 &Gulapura., KU
Thermo-CalcODREBEFTILMSEFT U > T INT=fE
*ﬁ_ﬁ(c—_%’.ﬁ%?r”
mE(IBNFET—IR—-AZHANTETE
VJLT/‘U/I’ I\ﬁz’.@(i?)bj-
BUC7ILTUXALTESTE

A>T
- B&tEk
- iR RERE

PORTwY

- N7 281 MRHEEBM /AR T mEM

- Lath, Plate, EpsilondDZRE%& E & l./7' ;!
~ 50, 90, 99(M)%DZEEE(CHT T B8

YA MIRETILE

=, Martensite Property Model

Compogition unit | Mazs percent

Condition Definitions

Temperature Kelvin w1000

Compaosition Fe 2999

Compaosition (] 0ot

Martensite temperatures

Configuration  Description
Intercritical annealing o h o
Grain size lum] 100.0

Patent phase Gibbs energy addition [J/mal] 00

Calculation Type

O sinele

Grid Definitions

Cluantity hin hax
Mazzs percen t Mh

Mumber of ztep:

w00 a0 6013

*2. A. Stormvinter, A. Borgenstam, J. Agren, Thermodynamically Based Prediction of the Martensite Start Temperature for Commercial Steels.

Metall. Mater. Trans. A. 43, 3870-3879 (2012).

*3. A. K. Gulapura Hanumantharaju, Master's thesis, KTH Royal Institute of Technology (2017).
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*).-Y. Yan, J. Agren, J. Jeppsson, Pearlite in Multicomponent Steels: Phenomenological Steady-State Modeling. Metall. Mater. Trans. A. 51, 1978-

2001 (2020).
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Condition Definitions

Temperature Kelvin w (10000

Campazition Fe 9751

Compogition o] 064

Compogition n 18
Pearlite

Configuration  Description

Auztenite caompozition fram | Mominal composition

Pearlite criterion Maximize growth rate w
Pearlite mode Optimal pearlite -
Grain size [um] 1000
Calculation Type
O Sinele ®) One axis O Girid () Min/Max (O Uncertainty
Grid Definitions
Gluantity Min Ma Mumber of steps
Temperature w | Bo0n 10000 401

*4.).-Y.Yan, J. Agren, J. Jeppsson, Pearlite in Multicomponent Steels: Phenomenological Steady-State Modeling. Metall. Mater. Trans. A. 51, 1978—

2001 (2020).
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f  Property Model Calculator 1

Composition unit | Mass percent

Condition Definitions

Temperature | Kelvin ~ || 1000.0
Timeout in minutes: | 20.0

Critical Transformation Temperatures

Configuration Description

Calculate solidus and liquidus
Calculates Ax temperatures
Suspend graphite
Suspend gas
Manual temperature search limits
Calculation Type
Single Oneaxis  (®) Grid
Grid Definitions
Quantity Min
Temperature ~ | 5000
Temperature ~ | 5000
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Configuration Description

° /r \/ ; \y '\ . Austenite composition from | Equilibrium composition at austenitizing temperature
' Austenitizing temperature | 10000
Ja N
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u N=|
- — M—E=3 Calculation Type
IA—RXFF1 MERE P
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*1. L. Leach, P. Kolmskog, L. Hoglund, M. Hillert, and A. Borgenstam, Metallurgical and Materials Transactions A 49, 4509-4520 (2018).
*2. L. Leach, J. Agren, L. Héglund, and A. Borgenstam, Metallurgical and Materials Transactions A 50, 2613-2618 (2019)
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Condition Definitions
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s ATV s
- }ﬁE:E_ I< : OE’ PE’ NPLE' OP’ PP Austenite composition from Nominal composition M
- BEKPREREE (CEAI IFMR I —HRE o

Growth mode Ortheequilibrium (OE) ~

Phase addition [}/mol] i}

Skip time integration

o le '\j\y I\ . cum.parameter;
- DRADRRRE FREX e v e
- D151 NERDEFENS
- DTS5+ hORERER i "
- DTS NEREE (2%) R
-50% Jx>51 b~

- Jx 51 MERKFET (98%)

* W. F. Lange, M. Enomoto, H. |. Aaronson, The kinetics of ferrite nucleation at austenite grain boundaries in Fe-C alloys. Metall. Trans. A. 19, 427-

440 (1988).
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Grain size [um] 100.0

Calculation setting Quick ~
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Condition Definitions
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LB = r N=NE=3
- F;:ﬁ l:l;ﬂ]] SZ, 1 \% 7_[“1 2 Austenite composition from Mominal compaosition ~
- - Grain size [um] 100.0
ZREICH S DML — RS
- % IEL‘IR @)\ g Td\l DRETd\ Start temperature 1000.0
End temperature 500.0
Log10(cooling rate [K/s]) 0.0
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