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Euler angles and cartesian system for HCP crystals

®)

P, D, Qy+30°

a
q,
> yc=[-12-10]
yc=[01-10] /
< > 01, D, ¢,

Euler angles as defined by Bunge :

o around Z (=ND)
() around X* (=RD’)
0, around Z"

to make the macroscopic system
fit with the crystal system

!
/N

cartesian system
2 conventions
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P [0001] [-12-10] ND Scale bars
RD

[10-10]

Cartographies EBSD dans la section transverse
(polissage OPS puis électrolytique)

Matériau initial

N. Bozzolo et al., J. Mat. Sc., 42 (2007) 2405
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N it Laminage a froid - Texture
xture
| Tex 30% 50% 80%
ODF sections initiale
at ¢,=0°
’ s 60
l16.0 @
11.38
® gom
5.6 0
40m
28m
» Tom
Composantes <10-10>//DL
genérées par le
maclage

{0 ;0;30 }&{0 ;90 ;0}
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N it Laminage a 80% - Microstructure
ND
10 pm D
RD

Cartographie EBSD :
Niveau de gris «» qualité
du cliché de Kikuchi

Microstructure hétéerogene .
Zones finement fragmentees
+ zones lamellaires
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Laminage a 80% - Microstructure
Zones finement fragmentées : Nf D
T S L RD

= 7 Cliché de diffraction
en aire sélectionnée

Orientations locales
mesurées par

Micrographie MET diffraction en
faisceau convergent
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Zones lamellaires :
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Orientations locales
ND mesurees par Profils de

% diffraction en désorientation
— faisceau convergent correspondants
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Recristallisation de
la microstructure
laminée a 80% ...
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Recristallisation : microstructure

L uvag)

Xl 8

Laminé 80% puis Laminé 80% puis
recuit 5’ a 500 C recuit 60’ a 500 C
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Recristallisation : cinétique

HV
200 1300
z10 | Defomed state -
250 -
, 700°C 1h
2301+ e A
L L Primary recrystallization completed
210 a "
- \ L\
190 - |
170 l. '*
150 o o A e S T T A e
50 100 150 200 250 300 350 400
Annealing time at 500°C (min)
Fig. 1. Evolution of the Vickers microhardness with time for

annealing at 500°C. The microhardness of a sample recrystal-
lised at 700°C for 1 h 1s also given for reference. Bars indicate
the dispersion of measurements (min/max).

F. Wagner et al. / Acta Materialia 50 (2002) 1245-1259
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: } ¢ 60
Fin de oo
recristallisation 113 @
T40 laminé orimaire o gg =
2 40 m
e (4h at 500 C) AT
/ Y9 10®
v< ODF sections
) (
\ /

La recristallisation primaire conserve la
composante de texture majoritaire de
la texture de déformation (<10-10>//DL)
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¢2 60
Gt—
0.70m
1.40 B
(R—— ol 358
M 4.00 @
5.60 H
D ,\< 8.00 @
e “-\\ go¥ 1130 @
T~ 91=0°
ODF sections
) 4
4h a 500 C +5a600C +30a600C +100°'a 700 C
(MGS =3.3um) (5.1 um) (8.3 um) (32.8 um)

Changement de texture LS <11-205//DL

<10-10>IDL — . 6tation 30 [0001]”
{0 ;40 ;0 } {0 ;30 ;30 }
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' 30 min at 600°C
~ MGS=83pum

BSE-SEM micrograph
OPS polishing

Croissance de grains normale
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Croissance de grains : cinétique @

MGS (um
-, (um)
800°C A
60 -
40 - 700°C o
|
20 .
. 600°C PS
0 VR o SN SR RS S
0 20 40 60 80 100

Time (min)

Fig. 2. Evolution of the grain size as a function of annealing time for different
temperatures (the initial grain size obtained after primary recrystallization
was 3.3 pm).

D" — D = |:A|3 exp (;—?)]r (1)

The activation energy for grain boundary migration (Q) ob-
tained from this formula was 204 kJ mol =,

N. Bozzolo et al. / Materials Science and Engineering A 397 (2005) 346—355
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Croissance de grains : @

corrélation taille - orientation des grains

<10-10>//DL

TOUS LES GRAINS

<11-20>//DL

Etat de fin de recristallisation primaire

(TGM = 3 pm)

90U 1
¢,=0°
ODF sections

+ recuit 100 min a 600 C
(TGM =10.4 pm)

N. Dewobroto, These de doctorat de ['université de Metz, 2004
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B T=980°C

.. /......__\_ Transus (~880°C)

O 100°Cis 10°Cls Phase o héritée a température ambiante :

_/WV\_/ \— Microstructure Texture globale

(00.2)

Aprés double transformation a—>B—a : -Texture de transformation trés marquée

_ (Indice de texture = 12)
(110),//(00.2), -
N - - Composante majoritaire : {0,£30°,30°} avec <11-20>//DL
Illﬂ Il 11202 Composante
601, . f— 0L de croissance de grains

“Characterization of the variant selection occurring during the a— fi—a phase transformations of a cold rolled titanium sheet”
N. Gey, M. Humbert, Acta Materialia, Volume 50, Issue 2, 22 January 2002, Pages 277-287
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Analyse EBSD des microtextures
de transformation

S s ¥ ’
I =500 o Bur_3_5: Step=8 pr; Grid350x313

B T=980°C
Analyse de la microstructure et texture ) /E\\ Transus
avant transformation a— 100°Cls \ .
v | ~

Evaluation des microtextures B haute température — (1) (2)
(1) Specific analysis of EBSD data to study the texture inheritance due to the f—>aphase transformation
N. Gey, M. Humbert - Journal of Materials Science 38 (2003)- 1289-1294
(2) Reliability of reconstructed B-orientation maps in titanium alloys
L. Germain, N. Gey, M. Humbert - Ultramicroscopy, Volume 107, Issue 12, November 2007, Pages 1129-1135

Mesure de texture in situ en diffraction des neutrons — (3)

(3) In situ observation of texture evolution during a — B and 8 — a phase transformations
in titanium alloys investigated by neutron diffraction

I. Lonardelli, N. Gey, H.-R. Wenk, M. Humbert, S.C. Vogel, L. Lutterotti

Acta Materialia, Volume 55, Issue 17, October 2007, Pages 5718-5727
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Transformation de phase: @

B T=980°C

.. {...'.....\. Transus oL
(04

10°C/s

/100°C/s (00.2) (11.0)
 fais s

@® Avant transformation a— : 800°C-15s
microstructure recristallisée
taille de grains moyenne : @ 20um
texture : {0,£30°,30°} avec <11-20>//DL

@ Transformation a—f : 980°C- 30s
transformation a—p des orientations {0°,+30°,30°}
croissance rapide des grains - @® 500um

texture B tres marquée {001}<100>& {112}<111>

@ ITransformation Boa:
renforcement de la composante {0°,£30°,30°}
transformation f —>a avec forte sélection de variantes

Variantes a préférentiellement sélectionnées :
Celles qui peuvent étre mis en commun entre les
grains B voisins

Texture a
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