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> EcoTitanium uces aeronautical quality titanium ingots (Ti6Al4V) out of scrap
-uropean aeronautical manufacturers and subcontractors

> UKAD the forging of titanium semi-finished products
: (billets, flat products and square bars)

ed by the leading aerospace manufacturers:
BARDIER... and more to come

he Petit (Aubert & Duval)

lification program, aiming for future valid



TIMET Savole: g

e Recycling of chips since 1980
* Increase capacity
e Upgrade of VAR furnaces
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iabilities for Titanium and Superalloys

* Titanium Solids Titanium Turnings
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FORECREU: cannulated bars for medical application

Ultrasonic cutters for bone & soft tissue
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Safran Additive Mz

tion centre of Safran

12 500 m? fully dedicated to addi

* Bring together in one place all
implementation for all the Safran ¢
design, development, industrialisation, r

- Staff — 2026 objective: 200 people (PhD
technicians and operators)
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575 for landing gear and engine disk — Ti 5.3Al 7.7V 0.2
®18 for landing application — Ti 5.5Al 5Mo 5V 2.3Cr 0.8Fe
or medical application —Ti 4.5Zr 0.60



Research Land

* > 40 presentations

* 15 projects funded by A
4 in assoc. with IRT

e 77 PhD works
(54 defended, 23 in progress)

Topics

1. Alloy design
2. Processes
3. Mechanical
properties
4. New processes




o alloy, Thursday Morning

achanical properties of TRIP/TWIP and TWIP
alloys during dynamic loading,  this morning
eiling the contribution of the various interfaces

113) mechanical detwinning as a new
1ation mechanism in a TWIP Ti-alloy,

* Clémence Font

celerated development of strain-

5 by chemically graded materials:
characterization, Thursday morning

Qian et al. Acta Materialia 2023




1. Alloy design 2/4
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* Frédéric Prima (Paris)

Reorientation Induced Plasticity =
Reorientation by the motion of intervariant
twinning interface
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1 . AI I Oy d eS I g , | Poulain et al., Materials Research Letters
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TS el Bl e = | [awarded best PhD thesis of France Titane in 2021] Crystallographic insights into
: consequences on the mechanical properties, tomorrow morning

* Fabienne Amann (PariS' On the oxygen ordering mechanisms in dilute Ti-Zr-O systems, tomorro
ILEGECERETT(e=. ok o - Compositional effects on the formation and thermal evolution
synchrotron XRD diffraction study, tomorrow afternoo
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Oxide layer

1. Alloy design 4/4
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. Ti S5um

16



Selected zone for the 3D serial
section tomography

agy layer at a former
Lath kinking £/ grain boundary

The B phase was not
sufficiently indexed
£=101s! o 11190]
e=13

T = 950°C .looon |1z|o|-

Brozovi Gariglio, PhD thesis Univ PSL. 2022, supervis. ' -1 = clerads) [sH N[

Estimation of the dislocation density distribution, by mlcroscopl |
oys after hot-deformation in the a+f domain,  Thursday afternoon

I [eE Tl s Gelae 1 (2214 - - Recrystallization mechanisms and kinetics of forged Ti-10V-2Fe-3

* Denis Solas (Orsay)

irsday morning
ging parameters on B-texture evolution and i
OMOorrow morning
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2. Processes 2/3

* Moukrane Dehmas (Tc

icrostructure on phase

under rapid heating of the Ti-5553
Thursday afternoon

sequence during ageing in the Ti-5553

;. effect of initial microstructure, heating

mal cycling, Thursday afternoon

 Emmanuel Hoare Influence of the initial

the phase transformation kinetics

> Ti-575 titanium alloy,

* Aude Mathis (Navalgrot
| aging of titanium,
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Chamfreau et al., Journal
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2. Proces

Pouliquen, PhD thesis HESAM Univ. 2022, supervis.

I: Designing microstructures for machining of Ti5553
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Samuel Hémery (Poi

properties

Mélaine Tournay (

Ali Rouwane (Albi)

Grain boundary identification

Loading direction
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Random orientations of g
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3 |001]

Huet et al., Acta
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Samuel Hémery From slip activity to
jucleation at basal twist grain
titanium alloys,  Friday morning

Patrick Villec Are fatigue crack
hanisms dependent on
e, composition and cyclic loading
o+B Ti alloys? tomorrow morning

Larissa Caroline |
nydrogen concentration and
v cycle fatigue behavior of
)y, tomorrow afternoon

Martin Ferreira Fernande
€ Iar T|-6A|-4V alloy Fatigue crack initiation Dwell-fatigue critical configurations

OMorrow morning Lavogiez et al., Acta




3. Mechanical propertie

Experiment

, International Jo
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. Toulouse 2021 superv. Cardon et al. , Additive Ma

Nicolas Ma Advances in the development of direct energy deposition for the manufacturing of ae

] »
Py

* Bernard Viguier Microstructure evolution in an Additively Manufactured Ti64 related to ther
1all Punch Creep Test,  this morning '
* Moukrane Dehmas Microstructural evolution during post heat treatment of the Ti-6Al-4V ¢

N, Thursday morning
S Elaleel el deliar (2110 - - Understanding the relationships between heterogeneous microstru

lastic strain localization in Ti-6Al-4V processed by WDED, We
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4. New processes 2/
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Schaal, MSEA 2023 Duport et al. Scriptfl
group of deviel (Grenoble)

Paul Lohmuller (Me v Processing of NiTi shape memory alloy by laser powder bed fusion: influence of
on manufacturability  Friday morning 4

Guillaume Abrivard (airbus)
/ for titanium additive manufacturing parts, = Wednesday mornin
warfs for manufacturing wire feedstock used in addi

sday morning
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B Vande Put, Dupressoire, Thouron, Emile, Peraldi, Dod, |/ (c1ac=El0E Areib] (eI =0
Texier, Sirvin, Oxidation of Metals 2021 :

* Kevin Gautier (Tou Theoretical and experimental studies of alloying elements on oxygen diffusion
~ Wednesday morning ‘
D ET S d=e (Al Effect of the oxygen content on the sub-grain nanoindentation response in ti
Wednesday before lunch '
* Quentin Sirvin (Albi) tent effect on mechanical behavior of CP titanium exposec



5. Environment

Hydride layer

* La Chance Lepemangoy -
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Wang, Xu, Zhao, , J. Materials Science &

B ERETOREL T (elii- o Coupling Superficial Mechanical Attrition Treatment with plasma nitriding
1is morning ’
ek o ol (kie) olalol (@22 -1 - Effect of surface nitriding on the durability of a Ti-6Al-4V alloy
' tomorrow morning
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/. Intermetall

* Vladimir Esir
or a, phase on
on kinetics of O-

dvanced Ti,AINb
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Doriot et al., Journal of Nuclear Mate ' 28



Thank you




	Diapositive 0 Research, Development, and Application of Titanium  in France
	Diapositive 1
	Diapositive 2 TIMET Savoie: production of billets 
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6 LISI AEROSPACE ⎯ LAFIS ⎯ forgings 
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10 Other 
	Diapositive 11 Development of alloys 
	Diapositive 12 Research Landscape in France (2019-2023)
	Diapositive 13 1. Alloy design 1/4
	Diapositive 14 1. Alloy design 2/4
	Diapositive 15 1. Alloy design 3/4
	Diapositive 16 1. Alloy design 4/4
	Diapositive 17 2. Processes 1/3
	Diapositive 18 2. Processes 2/3
	Diapositive 19 2. Processes 3/3
	Diapositive 20 3. Mechanical properties 1/3
	Diapositive 21 3. Mechanical properties 2/3
	Diapositive 22 3. Mechanical properties 3/3
	Diapositive 23 4. New processes 1/2
	Diapositive 24 4. New processes 2/2
	Diapositive 25 5. Environment 1/2
	Diapositive 26 5. Environment 2/2
	Diapositive 27 6. Biomedical
	Diapositive 28 7. Intermetallics
	Diapositive 29 Thank you

