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Quenching & Partitioning Process
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Scientific questions:

1. Isthe a'/y interface mobile or not? How?

2. lIs there partitioning of substitutional alloying elements during the Q&P
process?

3. Will partitioning of substitutional alloying elements affect the interface

migration and carbon partitioning?



IR The Interface Migration or not?!

O Immobile Interface : (CCE Theory)
O Toji et al, Acta Mater., 65 (2014) 215
Seo et al, Acta Mater., 107 (2016) 354
Seo et al, Acta Mater., 113 (2016) 124
Bigg et al, JAC, 577S (2013) 695
Thomas et al, MST, 30 (2014) 998

OO0

O Mobile Interface :
0 Zhong et al, IMST, 22 (2006) 751.

O Interface migrates from BCC to FCC:
O Santofimiaet al, MSEA, 527 (2010)
0 Santofimiaet al, Acta Mater., 59 (2011)
O Allain et al, Scripta Mater., 131 (2017)

O Interface migrates from FCC to BCC:
O De Knijf et al, Acta Mater., 90 (2015)
0 Thomas et al, MST, 30 (2014) 998
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LE--Local equilibrium:
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Experiments
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Case for martensite growth
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Stage |: NPLE-(a—Y)
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Stage Il: PLE-(a—Y)
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Case for martensite growth

Stage lll: NPLE-(y—a)
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Stage IV: PLE-(y—>a)
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Case for Immobile interface
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M content

Stage |: NPLE-(a—Y)
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@11t  Effect of QT on Interface migration
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B)iif14 Extreme cases for austenite growth
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Relative dilatation change
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Carbon concentration in martensite(wt.%)
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Austenite Fraction
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Conclusion

1 Interfacial partitioning of substitutional alloying elements plays a
significant role in interface migration behavior and C content in
austenite.

0 Kinetics of interface migration. Based on the LE model, the
kKinetics of interface migration can be generally divided into four
stages: NPLE-(a'>y ) >PLE-(a'>y ) >NPLE-(y—>a') ->PLE-(y—a’).
Presence of the y—>a' stages or not depends on QT.

1 Alloying elements partitioning. After the partitioning process,
C content in austenite could be located between the NPLE/PLE
boundaries for the y—>a' and a’->y transformation. Substitutional
alloying elements partitioning across the interface is predicted to
occur.
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i¥44  Simulations by the QP-LE Model
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Half width of austenite (nm)
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d¥+%  Simulations by the QP-PE Model

QT=261 °C,PT=400 °C
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©)i¥+4  Simulations by the QP-PE Model

QT=261/226/98 °C, PT=400 °C

80
70 -
g 60 QT=261°C,fy=45%
E J
= 50 -
b i
3
< 40 4
Gy
) i
: — O —
S 30 QT=226°C.f=23%
3 4
o=
£ 20 4
| QT=980C,fy:2% /
0 LJ L) lllllll L] L] lllllll L L) lllllll L) L) lllllll L] L] ll|lll| L] L] lllllll L LA
10° 10" 10° 107 10" 10 10’ 107

Partitioning time (s)

25



i¥44  Simulations by the QP-LE Model

QT=267 ~ 98 °C, PT=400°C
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QP-LE Model
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