Atomic Structure of

F. G. Caballero *M. K. Miller & C. Garcia-V '

MATERALIA Research Group, National Centr
a CENIM-CSIC
*Oak Ridge National Labq_r

GOBERNO :gm oM PO 18 IR oW NP
- EINNOVAGION CENTRO NACIONAL DE
INVESTIGACIONES

METALURGICAS (CENIM)



Driving force




Chemical composition.
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Some microstructural
facts

Nano bainitic ferrite plates
(up to 80%) & retained austenite

no cementite

Development of Hard Bainite, ISIJ
Internacional, Vol 43, No8, (2003), 1238-
1243.
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Atom Probe Tomography (APT)

Schematic showing principle of operation of the 3DAP

3D picture of the atom distribution is built up.
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F.G. Caballera et al | Acta Materialia 58 (2000) 2338-2343
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Tempering resistance

200°C microstructure
+

Time
+
Temperature

C. Garcia-Mateo, Mat. Scie. Tech., Vol. 51 (2004) 767-770



Microstructural evolution during tempering

Initial microstructure 400°C 1 hour, no apparent change 450°C 30 min, y > a+0

500°C to 600°C recovery of the microstructure
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Distribution through the interface y/a

450°C for 30 min
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Only Cr partition across the interface. Elemental Spike indicates Negligible Partitioning Local
Equilibrium (NPLE).
Asutenite decomposes before equilibrium is reached at the interface.
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Distribution through the interface 6/a
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Higher extent of C, Si, Cr and Mn redistribution
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B Tempering at 400 °C
¢ Initial Microstructure
® Tempering at 450°C
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# Initial Microstructure
W Tempering at 400 °C for 30 min
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