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Examples of application in metallurgy

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

3) Recrystallization of ferritic stainless steels       
Collaboration with N. Meyer, Ugitech

Muriel VERON, 

SIMAP-Phelma, Grenoble 

2) TRIP Steels
Multiphased TRIP steels, Nippon Steel, E Rauch @SIMaP

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

4) Thin Films

S. Lay, SIMAP. + Collaboration with S. Godet, ULB, Bruxelles

5) Sintered materials : WC-Co

S. Lay, SIMAP. Pr JIN, Pekin, Mat science lab.
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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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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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Image MET BF Virtual Bright Field

Carte d’orientation Robustesse identification des phases : cfc

JEOL, 3010 LaB6, Spot 

25nm, Step 25nm
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Blue : cementite

Red : TiN

Complementary 
observations

Twin observations

Precipitates identification

100x100 scanned at a rate of 44 fps (23 min). Step size 12 nm
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b) Austenitic stainless trip steels: deformation mechanisms
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Phase identification
+ orientation of phase relationships

+ precession angle 0,4°

JEOL, 3010 LaB6, Spot 
25nm, Step 25nm
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3) Microstructural optimization for magnetic actuators

• Alloys compositions
AISI EN C N Cr Nb

430 1.4016 0.017 0.028 16.083 0.004

430Nb 1.4511 0.015 0.012 16.284 0.27

% Cr

Cr2N Nb(C,N)

% Cr

Area without Chromium

2 µm

- Ferritic Stainless steel 430 (A1 = 880°C)

- Stabilized Ferritic stainless steel: 430Nb (feriitic at all T)
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Deformed state Static recovery Static recrystallization
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1 µm

Bright Field 

1 µm

Bright Field Orientation mapOrientation map
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Nucleation mecanisms : SIBM, typical for 
law strain level

430 : 7 min @ 850°C

430 : 1 h @ 850°C

• Recrystallization mechanism
– Nucleation

• We did not observed large misorientation, even in recovered area

Complementary observation of bulging at GB’s
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• Identification of the precipitation at the GBs (alloy 430) :

Phase identification: carbides (blue), and nitrides (red)

Recrystallization starts 
when precipitates have 

coarsened
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4) Thin Films
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Non déformé

déformé

4) Thin Films : S. lay, Grenoble
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Map 3 – Al non déformé
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Map 3 Al déformé
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0.5µm

CM20, LaB6, 

Spot size 10nm,Step 
10nm, 50fps, 

precession 0.9

4) Thin Films : S. Godet, Bruxelles
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Good results were obtained with a precession angle α= 0.9°

Thick sample, same area, diffraction patterns with kikuchi lines. Without precession, 

quality is poor, with precession α= 0.9°, diffraction patterns are « cleaned », and indexing 
is good! 
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Tailles de grains et désorientation dans des lignes de Cu de 80nm
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DP of Co

Bright field image Dark field image : same 

orientation for all Co 
pools (Co in bright) 

5. Identification des phases et des orientations dans les matériaux frittés 
WC-Co

S. Lay @SIMaP
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