Examples of application in metallurgy

1) Ferrite nucleation in deformed austenite
(M. Veron & S. Lacroix, 2003)

2) TRIP Steels
Multiphased TRIP steels, Nippon Steel, E Rauch @SIMaP
Stainless austenitic TRIP steels, M. Véron Coll. D. Embury, K. Spencer, P. Jacques
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1) Ferrite nucleation in deformed austenite
(M. Veron & S. Lacroix, 2003)
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Microstructural evolution
with austenite strain level
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Deformed austenite (Fe-Ni alloy), EBSD quality contrast, and TEM
observations
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Vue de détail montrant
des serrations en
«marche »
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Vue de détail
500nm montrant une
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2) TRIP Steels
o Multiphased TRIP steels, Nippon Steel, E Rauch @SIMaP

Stainless austenitic TRIP steels, M. Véron Coll. D. Embury, K. Spencer, P. Jacques

2 Familles d’acier TRIP :
a) Aciers au carbone

Ferrite matrix formed by
intercritical annealing
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JEOL, 3010 LaB6, Spot
25nm, Step 25nm
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Phase identification

+ orientation of phase relationships

JEOL, 3010 LaB6, Spot
25nm, Step 25nm

+ precession angle 0,4°

\I
B —

Berlin, July 7-9



3) Microstructural optimization for magnetic actuators

. AIIOés comiositions

430 1.4016 0.017 0.028 16.083 0.004

430Nb 1.4511 0.015 0.012 16.284 0.27

- Ferritic Stainless steel 430 (A1 = 880°C)
- Stabilized Ferritic stainless steel: 430Nb (feriitic at all T)

Cr,N

% Cr

2 um
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Deformed state

Recrystallized fraction
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« Recrystallization mechanism
— Nucleation
* We did not observed large misorientation, even in recovered area
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Recrystallization starts
when precipitates have
coarsened

Interprecipitate distance (ym)
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Chart: Grain Size (diameten

Grain Size (diameter) Edoe grains excluded fram analysis
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Chatt: Grain Size (diameter)
Grain Size (diameter)
Edge grains excluded from analysis
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Orientation map Grains close to <001> direction Grain size distribution
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Spot size 10nm,Step
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Good results were obtained with a precession angle o= 0.9°
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Thick sample, same area, diffraction patterns with kikuchi lines. Without precession,
quality is poor, with precession a= 0.9°, diffraction patterns are « cleaned », and indexing
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Tailles de grains et désorientation dans des lignes de Cu de 80nm

CROSS VIEW rorieniation map)

Grain size of the order of 30 nm may be identify
despite the use of a conventional LaBs equipped

>4 14 {:}Q Jeol 3070 TEM (spot size 23 nm)
300 nm

250100 steps (13 nm each)
Side view LaBs equipped Jeol 2010 TEM (spot size 25 nm)

Scanning time ; 10 min (44 fps)

e

500100 steps (6.5 nm sach) , Spot size 25 nm
Scanning ime 19 min {44 fps)

200100 steps (6.5 nm =each), spot size 15 nm
Scanning time 12 min (44 fps)
-, ¥

SIDE VIEW (arisntation and index superimpased map)
The two scans were performed with different seftings =

Credits:

. Ctafan RPDAMNACTETTED CildaD - MRrmanahla IRD

\ They demonstrated the reproducibility of the identification
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5. ldentification des phases et des orientations dans les matériaux frittés
WC-Co

S. Lay @SIMaP

Bright field image Dark field image : same
orientation for all Co

pools (Co in bright)

DP of Co
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