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Abstract 

The microstructure and the solute distribution inside the phases 
after isothermal holding in the temperature range between 420°C 
and 700°C in the Ti-5553 alloy were analyzed using TEM 
equipped with an EDX analyzer and atom probe tomography.  
When phase transformation occurred at high temperatures (≥ 
600°C), a significant partitioning of all solute elements was 
characterized. After a long holding time, the distribution was 
nearly homogeneous in each phase. For a transformation at lower 
temperature (410°C), a low partitioning was observed at the 
beginning of the transformation, after 40 min, and the precipitates 
composition notably evolved with increasing time toward an 
expected composition of equilibrium  phase. 

Introduction 

The use of -metastable alloys in aeronautic industry is 
continuously increasing due to their excellent properties/weight 
ratio. Indeed, high yield strength and high ultimate strength can be 
obtained due to a large density of small  precipitates [1]. 
Ductility can also be optimized by creating a duplex 
microstructure [1] and controlling the amount and size of the 
primary and secondary  grains Extensive research is still 
dedicated to theses alloys in order to optimize their properties. 
Among the  metastable alloys, the Ti-5553 alloy is a -titanium 
alloy designed for the manufacturing of large section components 
such as landing gears. Its good quenchability allows a better 
control of the  phase decomposition and results in a deep 
hardenability. To undertake the modeling of the formation and 
evolution of the microstructure, a good understanding of the phase 
transformation mechanisms involved is necessary. In addition to 
the structural changes, changes in chemical composition at the 
phase scale have to be characterized as well. During the 
transformation,  phase precipitates at multiple nucleation sites 
adopting different length scales and morphologies as a function of 
the transformation conditions. 
In the case of the high transformation temperatures (about 100°C 
below the  transus temperature), the growth kinetics is controlled 
by diffusion because the diffusion rate of the alloying elements is 
rapid enough [2,3]. For the lower temperatures (below T0), the 
nature of the transformation mechanism is still discussed since for 
this temperature range the lower diffusion rate and the higher 
driving force may lead to a partial displacive mechanism. Indeed, 

two trends can be found in the literature. Some authors [4,5] 
observed by TEM equipped with an EDX analyzer that the most 
part of partitioning of the alloying elements occurred only after 
the transformation completion, which would be partially 
displacive at a first stage, with limited partitioning. Other authors 
[6,7] showed that the  phase produced during the transformation 
has a homogeneous chemical composition, close to the final 
equilibrium one while in the  phase a concentration gradient is 
observed. Moreover, this was observed even for transformation 
temperatures about one hundred degrees below T0, where 
diffusionless mechanism is possible. In the case of -metastable 
alloys and especially Ti-5553 alloy, the quantitative aspects of the 
partitioning at high and low temperatures are poorly documented. 
Nag et al. quantified the partitioning of solute elements in the Ti-
5553 alloy after isothermal holding from  domain [8] and after 
annealing from full  metastable state [9]. The authors showed a 
high molybdenum content in  at the /  interface after a short 
time at high temperature (700°C) of which the amount may vary 
with the location of the /  interface. They suggested that this 
accumulation at the interface can impact the kinetics and the 
morphology of the  phase. After annealing at low temperature 
(400°C), they observed a more limited partitioning in the phases. 
They considered that if the higher driving force allows 
intragranular nucleation, diffusion necessary for the growth of the 
precipitates is less, limiting the partitioning between  and . 
In addition to these post mortem investigations, time resolved 
XRD experiments have shown for Ti-5553 [10] and Ti 17 alloys 
[11] that the mean lattice parameter of the parent phase varies 
during the isothermal transformation, since its beginning for 
temperatures ranging between 800°C and 600°C and after longer 
times at lower temperatures (400°C – 450°C). Such behavior 
highlights the occurrence of solute diffusion during the 
transformation process. 
These considerations prompted the present study that is focused 
on the characterization of the solute distribution within and near 
the  phase, which is isothermally formed after solution treatment 
in the  domain in Ti-5553 alloy. 

Material and experimental procedures 

The nominal chemical composition of the Ti-5553 alloy is Ti-5Al-
5Mo-5V-3Cr-0.35Fe and 1500 ppm of O and its  transus is 
848°C±5°C. Before heat treatments, its microstructure is duplex, 
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with primary nodular  grains and acicular  grains, the latter 
lying within the parent  matrix (Figure 1). Heat treatments were 
performed on cylindrical specimens 30 mm in length and 3 mm in 
diameter, using an in-house dilatometer that allows a 
simultaneous in-situ tracking of the phase transformation by 
measuring the electrical resistivity of the sample. All heat 
treatments started with a solution treatment in the  field at 890°C 
for 30 min, with a heating rate of 1°C.s-1. Then, the specimens 
were quenched to the +  field and isothermally held at 700°C for 
48 h, 610°C for 48 h and 410°C for 40 min, 1h30 and 48 h, and 
finally quenched to room temperature in order to freeze the 
microstructure and the solute distribution. 
 
 

 
Figure 1. Microstructure of as-received state of Ti-5553 alloy. 
 
Thin foils were prepared for TEM analysis using a dual-beam 
FIB, which contained both a focused gallium ion beam and a 
conventional field-emission scanning Electron FESEM column. 
FIB-TEM sample preparation offers two main advantages over 
conventional electropolishing technique. Firstly, the region to be 
thinned can be chosen with sub-micron precision. Secondly, 
coarsely heterogeneous microstructure consisting of chemically 
and structurally distinct regions can be uniformly thinned by FIB. 
A uniform thickness cannot be obtained by conventional 
electropolishing technique when the microstructure consists of 
both  and  phases. As an example, Figure 2 shows a spatial 
thickness map obtained by EELS after conventional 
electropolishing. Consequently, the reliability of the chemical 
information needs to take into account the difference in thickness 
in each phase and the path of photons towards the detector. 
 
Thin foils were investigated using JEOL AMR200F Cold FEG, 
operating at an acceleration voltage of 200 kV, and equipped with 
a GIF Quantum ER model 965 for EELS (Electron Energy Loss 
Spectroscopy) analysis and with a JEOL Dry SD detector for EDS 
analysis. For the quantitative chemical analysis care was taken of 
the determination of the local thickness to correct absorption and 
fluorescence. The foil thickness at each thin foil specimen was 
determined using electron energy -loss spectroscopy (EELS), with 
a total inelastic scattering mean free path of 93.3 nm for the 
selected conditions (collection semi-angle ( ) = 20 mrad; incident 
energy ((Eo) = 200 kV; mean energy loss (Em) which depends on 
the chemical composition of the specimen). The mean local 
thickness was estimated to range from 80 to 100 nm, in 
satisfactory agreement with measurements estimated from the 
bend extinction contour of g = [110]  reflection. The quantitative 
chemical analysis was carried out in following the method 

developed by Cliff and Lorimer [12]. The kA/B constants were 
determined from -metastable state using electron probe 
microanalysis (EPMA). 
For specimen transformed isothermally at 410°C, the size of 
precipitates was too thin to be characterized by TEM from a 
chemical point of view. Consequently, 3D-APT investigations 
were conducted with an Imago LEAP 3000X-HR operating in 
pulsed laser mode, using a GaAs-Laser with a wavelength of 532 
nm. The obtained data were reconstructed and analyzed with the 
software package IVAS from IMAGO scientific instruments.  
 

 
Figure2. TEM image (a) and corresponding spatial thickness map 
(b) obtained by EELS after conventional electropolishing. 
 
 

Results and discussion 
 
SEM observation 
 
Microstructure observations were performed at the end of each 
heat treatment. SEM micrographs are given in Figure 3. After 
being held for 48 h at 700°C, the  phase appears with two main 
morphologies: continuous layers of GB at grain boundaries and 

WGB colonies of Widmanstätten parallel sideplates, each colony 
growing from one GB precursor [3, 13]. A hard impingement of 
these colonies is observed, so that the grain is entirely filled with a 
volume fraction of  phase close to 38 %. In some grains, the  
phase is observed with a more intricate arrangement associated 
with intragranular precipitation of  plates nucleated on defects 
( WI morphology). At lower temperature (610°C for 48 h), the  
phase, which is in majority of WI morphology type, has a very 
thin width and the volume fraction of  phase is about 53 %.  
More specimens were observed for the temperature of 410°C. 
Indeed, previous in situ high energy X-ray diffraction have shown 
that the decomposition of the  phase started after 30 min by the 
formation of orthorhombic '' phase. As holding time increases, 
the precipitation amount increases and the diffraction peaks 
changed and tended toward those of the hexagonal  phase [10]. 
We thus consider that the crystallographic structure of this phase 
is a”/a. For specimen hold 40 min at 410°C, the precipitation 
amount was low...A Widmanstätten star morphology is observed 
in the  grains, which is similar to that observed by Dehghan-
Manshadi et al. [14]. These authors assumed that the morphology 
of the / '' phase can be explained by a mechanism of 
sympathetic nucleation. They rely on the works of Aaronson et al. 
[15] by proposing that the decomposition of the  phase starts by 
the formation of the large plates of  phase followed by an edge-
to-face sympathetic nucleation of small side-plates on the sides of 
the large plate. With the increase of the holding time, the 
microstructure tends to a homogeneous very finely distribution of 

 phase.  
 



549

 
Figure 3. Microstructures obtained after isothermal holding and 
quenching: a) 700°C for 48 h; b) 610°C for 48 h; c) 410°C for 40 
min; d) 410°C for 48 h. 
 
Chemical analysis 
 
Figure 4 shows the microstructure and the corresponding element 
maps obtained by EDS after isothermal holding at 700°C for 48 h. 
It should be mentioned that the V map could not be displayed 
because of the overlaps of the Ti-K  and V-K  X-ray lines. The 
analyzed area contains both the GB grown along the boundary 
and WGB grown in the parent grain. The enriched Mo, Cr and Fe 
maps are observed to be in coincidence with the  phase and the 
enriched Al map with the  phase. Furthermore, the solute 
distribution in each phase seems homogeneous. Line scans were 
also performed across GB and WGB. Figure 5 presents the solute 
distribution along path AA’ marked in Figure 4. Note that 
elements such as O and N were not examined due to the lack of 
accuracy of EDX analysis. These measurements reveal a 
partitioning of all elements, as expected, and a relatively close 
chemical composition for both GB and WGB.. To ensure 
sustainability of the results, the EPMA analyzes were conducted 
on the same specimen. The EPMA technique is considered as the 
most reliable method for determining the chemical composition 
across a phase. The quantification results summarized in Table I 
are average values for both GB and WGB morphologies and for 
Al, Mo, V, Cr and Fe elements. The comparison of the two 
methods shows slight differences but these differences can be 
considered as acceptable. The most probable reason for these 
discrepancies is the second order fluorescence excitation 
processes generated by the Bremsstrahlung radiation and the 
intensive Ti-K  X-ray line. 
Table I displays also the chemical composition estimated by 
thermodynamic calculations in  and  at 700°C. The calculations 
were made with the ThermoCalc software [16] using Saunders 
database for titanium systems [17]. It is seen that the chemical 
composition of both phases is quite close to the calculated one 
with ThermoCalc. This suggests that the chemical equilibrium is 
reached at least after the long dwell time at 700°C. It should be 
noted that the  phase amount obtained experimentally by image 
analysis is also quite close. 
 

 

 
Figure 4. TEM observation and solute distribution in the  and  
phases after isothermal holding at 700°C for 48 hours. 
 
 

 
Figure 5. Solute distribution in the GB, WGB and  phases for the 
sample annealed at 700°C for 48 h. 
 

Table I. Comparison of the chemical composition in  and  
phases measured by TEM/EDX and EPMA after isothermal 
holding at 700°C for 48 h and thermodynamic equilibrium 

composition predicted by ThermoCalc. 

  Element 
(wt.%) EDX EPMA Calc. EDX EPMA Calc. 

Al 6.8 6.3 5.8 3.7 3.6 4.3 

Mo 0.3 0.3 0.4 9.0 7.7 8.5 

V 2.0 1.4 1.2 7.0 6.8 7.5 

Cr 0 0.3 0.3 4.3 4.2 4.4 

Fe 0 0 0 0.6 0.6 0.7 
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A similar approach was applied to the sample maintained 48 hours 
at 610°C. As shown in Figure 6, the microstructure consists of 
thin WI plates separated by  phase. The solute distribution in 
both phases, illustrated by the X-ray maps in the Figure 6, is 
homogenous and a solute partitioning is still observed. Table II 
displays the average chemical composition in WI and  phases 
measured by TEM/EDX after isothermal holding at 610°C for 48 
h and estimated thermodynamic equilibrium composition using 
ThermoCalc. The average chemical compositions of the WI and  
phases are quite close to thermodynamic equilibrium values. 
Moreover, the comparison of the average chemical composition of 

 phase obtained experimentally after being held for 48 h at 
700°C and 610°C reveals clearly that their respective chemical 
compositions are very close. This finding suggests that the local 
equilibrium at the interface does not change significantly in spite 
of a change in size of the precipitates (i.e. of any stored elastic 
energy). 
 

 
Figure 6. TEM observation and solute distribution in the  and  
phases after isothermal holding at 610°C for 48 hours. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table II. Comparison of the average chemical composition in WI 
and  phases measured by TEM/EDX after isothermal holding at 

610°C for 48 h and thermodynamic equilibrium composition 
predicted by ThermoCalc. 

WI  Element 
(wt.%) Exp. Calc. Exp. Calc. 

Al 6.2 5.7 2.8 3.9 

Mo 0.2 0.5 11.0 11.5 

V 1.9 1.2 8.4 9.9 

Cr 0 0.3 5.4 5.9 

Fe 0.1 0 0.8 1.0 
 
In the case of the samples held at 410°C, the quantitative 
information was obtained by APT. The APT specimens were 
selected thanks to a dual-beam FIB. For specimen hold 40 min, 
the location with star morphology precipitates was selected, as 
transformed fraction is quite low. The interface between / '' and 

 are delineated with Mo isoconcentration surfaces. Attention was 
paid to check that the average composition in the analyzed volume 
is the one of the Ti5553 alloy. 
The average chemical composition in the precipitates and parent 
phase after various stages of isothermal holding at 410°C and 
thermodynamic equilibrium composition are given in Table III.  
At this isothermal holding temperature, it is important to 
remember that the incubation time is estimated to be about 30 
min. Consequently, 40 min isothermal holding can be regarded as 
the first moment of the decomposition of the  phase. The 
quantitative data show clearly that for the lowest holding time the 
average chemical composition of the precipitates evidences a 
partitioning of all elements, but much lower than that observed at 
higher temperatures and that extrapolated for equilibrium 
conditions using ThermoCalc. No thin spike of solute elements in 
front of the interface is observed. We can thus propose that 
precipitate inherits probably the chemical composition from its 
parent  phase. 
When the holding time increases, the concentration of the sole  
stabilizing element (Al) is increased inside the ''/  phase, while 
the concentrations of the  stabilizing elements (Mo, V, Cr and 
Fe) appear to be decreased inside the ''/  phase. After isothermal 
holding for 48 h, the aluminum content inside the  phase is close 
to thermodynamic equilibrium composition unlike the other 
elements, e.g. -stabilizers. The concentrations of solute elements 
inside the  phase vary significantly with the holding time but are 
still quite far from thermodynamic equilibrium composition for all 
solute elements. Thus, the higher the holding time, the lower  
stabilizing content and the higher the  stabilizing contents. It 
should be noted that Nag et al. [8, 9] have studied the partitioning 
between the  and the  phases after quenching from  domain 
and subsequently annealing at 400°C for 2 h. A slight partitioning 
between the two phases is also reported for Al, V, Cr and Mo with 
smooth composition changes that did not allow to define clearly 
an interface between precipitates and matrix. The maximal 
difference in V concentration profile is similar to the one obtained 
in this study after 90 min holding time. For the other elements 
some discrepancies are observed.  
These experimental results indicate that at low temperature, the 
product phase forms with a composition far from that obtained 
after long holding times. After 40min holding, a low partitioning 
of solute elements is characterized. Thus a diffusive process takes 
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place very early. For longer holding times, the partitioning is 
larger and tends toward the one expected for the stable  phase. 
The reaction can be considered as incomplete, since the  phase 
has not reached its expected equilibrium composition. It can be 
mentioned that the amount of precipitated phase reaches a 
maximal value of 50 wt.%, value far from the one given by 
ThermoCalc [10].  
The rejection of solute elements in the matrix may explain the 
change in mean lattice parameters of the precipitates as observed 
by HEXRD [10] as well as the late change in the mean lattice 
parameter of the  phase as transformation progresses [10].  
From these observations, one can expect that the nucleus has the 
same composition as that of the matrix or that some solute that 
diffuses rapidly (like oxygen) may control this first transformation 
step. As holding time increases, diffusion can operate, very 
slowly, and the -stabilizer elements are rejected from precipitates 
while the -stabilizer content is enriched. 
As transformation proceeds, the overall transformation kinetics 
occurs by an active nucleation process and growth. Indeed, the 
density and the size of the precipitates increase.  
The performed analysis does not allow a statistical observation in 
order to precise if all new precipitates form with a composition 
near the one of the matrix and how the growth is controlled by the 
gradual redistribution of alloying elements between the matrix and 
the precipitate.  
 
 

 

Table III. Evolution of the chemical composition in the / '' 
phase and the  phase as a function of time at 410°C measured by 
APT and thermodynamic equilibrium composition predicted by 

ThermoCalc. 
  Element (wt.%) 

  Al Mo V Cr Fe 

40 min 5.3 2.5 2.9 1.2 0.2 

1h30 5.4 1.7 2.4 0.8 0 

48 h 5.8 1.5 2.2 0.4 0.1 
''/  

Calc. 5.7 0.4 0.8 0.1 0 

40 min 5.0 4.9 5.9 3.4 0.4 

1h30 4.9 5.8 7.6 4.6 0.6 

48 h 3.8 9.3 11.4 7.1 1.1 
 

Calc. 2.5 24.8 15.4 6.2 2.1 
 
 

Conclusion 
 
The solute distribution inside the phases during isothermal 
holdings in the temperature range between 700°C and 410°C has 
been investigated. These chemical analyses revealed a diffusive 
character of the phase transformation, with a partitioning of all 
alloying elements. At high temperatures (610°C and 700°C), the 
diffusive character of the transformation was confirmed. At the 
end of the transformation, the solute elements are nearly 
homogeneously distributed. In addition, the chemical composition 
of the  phase is constant in this temperature range and close to 
the equilibrium composition predicted by ThermoCalc. At the 
lower temperature (410°C), the ''/  precipitates are initially 
formed with a low partitioning, and then  stabilizing element 

(Al) gradually enriches the ''/  phase during isothermal holding 
while  stabilizing elements are rejected.  
The quantitative analysis of the distribution of the solute elements 
in the Ti-5553 alloy presented here will provide the background 
for further modeling of transformation kinetics. 

 
Acknowledgments 

 
The authors are keen to thank Messier-Bugatty-Dowty and the 
CEA-METSA network for its financial support and Dr. Jaafar 
Ghanbaja, from IJL, for his help with TEM. 
 
 

References 
 

1. G. Lütjering and J.C. Williams, in: Titanium – 2nd edition, 
edited by Springer (2007). 
 
2. F. J. Gil, M.P. Ginebra, J.M. Manero and J.A. Planell, 
"Formation of -widmanstätten structure: effects of grain size and 
cooling rate on the widmanstätten morphologies and on the 
mechanical properties in Ti6Al4V alloy," Journal of Alloys and 
Compounds, 329 (2001), 142-152. 
 
3. M. Dehmas, J. Kovac, B. Appolaire, E. Aeby-Gautier, B. 
Denand and J. Teixeira. "    +  isothermal phase 
transformation in Ti17 titanium alloy: chemical composition and 
crystallographic aspect," Diffusion and Defect Data Pt.B: Solid 
State Phenomena, 172-174 (2011), 396-401. 
 
4. Y. Ohmori et al., "Formation of widmanstätten  structure in a 
Ti–6Al–4V Alloy," Mat. Trans. JIM, 35(4) (1994), 238-246. 
 
5. H. Sharma, Master Thesis, TU Delft, 2008. 
 
6. M. Enomoto and M Fujita, "Analysis of the composition of  
plates isothermally formed in titanium binary alloys," Met. Trans. 
A, 21A (1990), 1547-1556. 
 
7. M. Enomoto and T. Yoshida, "Solute Partitioning during the 
Proeutectoid  Transformation in Ti-X1-X2 Alloys," ISIJ 
International, 31(8) (1991), 767-774. 
 
8. S. Nag et al., "Elemental partitioning between  and  phases in 
the Ti-5Al-5Mo-5V-3Cr-0.5Fe (Ti-5553) alloy," Philosophical 
Magazine, 89(6), (2009), 535-552. 
 
9. S. Nag et al., " -assisted nucleation and growth of  
precipitates in the Ti-5Al-5Mo-5V- 3Cr-0.5Fe  titanium alloy," 
Acta Materialia, 57(7), (2009), 2136-2147. 
 
10. A. Settefrati, "Experimental study and phase field modelling 
of  formation in near  titanium alloys," (Ph.D. thesis, Université 
de Lorraine, 2012). 
 
11. E. Aeby-Gautier et al., "Microstructural formation in Ti 
alloys: in situ characterization of phase transformations kinetics," 
JOM, 59(1) (2007), 54-58. 
 
12. G. Cliff, G.W. Lorimer, "The quantitative analysis of thin 
specimens," Journal of microscopy, 103(2), (1975), 203-207. 
 



552

13. M. Salib el al., "Influence of transformation temperature on 
microtexture formation associated with  precipitation at  grain 
boundaries in a  metastable titanium alloy," Acta Materialia, 
61(10), (2013), 3758-3768. 
 
14. A. Dehghan-Manshadi and R.J. Dippenaar, "Development of 
phase morphologies during low temperature isothermal heat 
treatment of a Ti–5Al–5Mo–5V–3Cr alloy," Mat. Sci. Eng. A, 
52(8) (2011), 1833-1839. 
 
15. H.I. Aaronson et al., "Sympathetic nucleation: an overview," 
Mat. Sci. Eng. B, 32(3) (1995), 107-123. 
 
16. Foundation for Computational Thermodynamics, ThermoCalc, 
Version N, Stockholm, Sweden, (2014). 
 
17. N. Saunders, Titanium Database, Thermotech Ltd., Surrey 
Technology Centre, The surrey Research park, Guilford, Surrey 
GU25TG, U.K., (1998). 
 
 


	Welcome
	Title Page
	Copyright Page
	Preface
	Conference Co-Sponsors and Organizing Committees
	Proceedings Reviewers
	Table of Contents
	Proceedings of the 13th World Conference on Titanium
	Plenary Session
	Titanium Research Developments in the United Kingdom
	Recent Advances in Titanium Technology in the USA
	Titanium Production, Research and Applications in CIS: Current Status and Future Trends
	Recent Topics of Titanium Research and Development in Japan
	Developments in Titanium Research and Applications in Germany
	Progress of Titanium Industry, Technologies and Research in China

	Extraction and Powder Production
	Extraction and Powder Production I
	Electrolytic Ti Powder Production from Ore Sources
	Production of Titanium Oxycarbide from Iron-Rich Titanium Ores
	Solid State Extraction and Consolidation of Titanium Alloys Direct from Synthetic Rutile
	Influence of Temperature on Electrode Reaction of Ti in MgF₂–CaF₂ Containing Ti Oxide
	Characterization of CSIR-Ti Powder and Its Consolidation by Microwave Sintering
	Sustainable Low Cost Titanium Oxide Production – A Concept
	Novel Titanium Ore Upgrading Process Free from Waste Discharge
	Hydrochloric Acid Leaching of Calcium Vapor Reduction Products of TiO₂
	Establishment of the High Purity Titanium Billet Production Method Using Titanium Sponge Produced by the Kroll Process

	Extraction and Powder Production II
	Continuous Extrusion of Titanium Particulates
	Effect of Powder Density Variation on Premixed Ti-6Al-4V and Cu Composites during Laser Metal Deposition
	Exploitation of Spark Plasma Sintering and One-Step Forging for Cost-effective Processing of Titanium Alloy Powders
	Exploring Alternative Methods for Titanium Production
	Deoxygenation of Titanium Hydride with Calcium Hydride
	Methods to Prepare Spherical Titanium Powders and Investigation on Spheroidization of HDH Titanium Powders
	A Novel Process for the Production of Titanium Powders Bespoke to Additive Manufacturing

	Extraction and Powder Production III
	The Magnesiothermic Reduction of Up-graded Ti-Slag, Investigated by TGA-DSC
	New Separation Technique of Titanium and Iron for Titanium Ore Upgrading
	Titanium Recycling Process Based on a Chlorination Reaction Utilizing Chloride Waste
	Development of X-Ray Sorting System for Titanium Alloy Chip
	Titanium Sponge Production Technology in China
	Electrochemical Behavior of Titanium Ions at Liquid Metal Cathodes in Molten Salts


	Wrought Processing and Fabrication
	Hot Deformation I
	Advances in the Development of Processing-Microstructure Relations for Titanium Alloys
	β Recrystallisation Characteristics of α + β Titanium Alloys for Aerospace Applications
	Polycrystal Plasticity Simulation of Microtextured Titanium
	Comparison of Hot Working Behavior of Titanium Alloys with Similar Microstructures
	Mechanical Behaviour and Microstructural Evolution in Welding Ti-6Al-4V
	Flow Instabilities during Hot Deformation of Titanium Alloys and Titanium Matrix Composites
	Influence of the Forming Temperature on the Microstructure and Mechanical Properties of Extruded Ti6Al4V Rods
	Improved Creep Resistance of Ti–6Al–4V Alloy by Electron Beam Welding Process Plus Annealing Treatment and Its Microstructure Analysis

	Hot Deformation II
	Status and Progress in Wrought Processing of Titanium
	GFM Radial Forging Machines for the Titanium Market
	Effect of Isothermal Forging on the Microstructure and Properties of Ti-17 Titanium Alloy Prepared by Different Powder Compaction Methods
	Friction Stir Processing of Metastable Beta Titanium Alloy Ti-5Al-5Mo-5V-3Cr
	The Effect of Hydrogen-Deformation Interactions on Recrystallization of β-21S Titanium Alloys
	An EBSD Investigation of Ti-6Al-4Nb and Ti-10Al-4Nb Alloys Processed by Plane Strain Compression Test
	Dissolution and Coarsening of Alpha Phase in Ti-15Mo-(0.35-0.5) O

	Machining & Welding
	Recycling of Ti-6Al-4V Chips: Influence of the Machining Process on the Chip Quality
	The Effect of Finish Milling on the Surface Integrity and Subsurface Microstructure in Ti-5Al-5Mo-5V-3Cr
	The Determination of Residual Stress in Extruded Ti-6Al-4V by Contour Method and Finite Element Analysis
	Fatigue Strength Dependence on Microstructure and Defects in Ti-6Al-4V Welds
	Microstructure and Property of Titanium Heterogeneous Laser Welding
	Rapid Fabrication of Bond with High Strength in the Press Bonding of Titanium Alloy
	Orbital Friction Welding of Titanium Blisks: Process Characteristics and Microstructure Development
	Effect of Shot Peening and Roller-Burnishing on the Fatigue Performance of CP-Ti Friction-Welded Joints
	Microstructure and Texture Variations in High-Temperature Compression of Ti60 Alloy with Lamellar Microstructure

	Poster Session
	Correlation Between Processing Map Domains and Microstructure of 50% Hot Compressed IMI 834 Ti Alloy


	Melting and Casting
	Melting and Casting I
	Recent Developments in Melting and Casting Technologies for Titanium Alloys
	Production of Titanium Alloys Ingots by EBCHM Technology
	Applications of Finite Element Modeling on Vacuum Arc Remelting (VAR) and Plasma Arc Melting (PAM) Processes of Titanium Alloys
	Structure and Homogeneity of Chemical Composition of Large-Size Ingots of α - Titanium Alloys
	Control of Alpha Case on Investment Cast Ti-6Al-4V Using an Industrial Shelling System
	Evaluation of Alpha Case on Ti-6Al-4V Castings Using Various Techniques
	Interfacial Reaction Between Liquid Titanium and Oxide Mold Contained Alpha-case Formation Phase during Investment Casting
	An Investigation of pH Control on Binder for Investment Casting of Titanium

	Melting and Casting II
	Containerless Rapid Solidification of Liquid Ti-Al-V Alloys Inside Drop Tube


	Alloy Composition-Microstructure-Properties
	Phase Transformations I
	Influence of α Precipitation at β/β Grain Boundaries on α Microtexture in a β-Metastable Titanium Alloy with and without Previous Deformation
	Selectivity of Burgers Orientation Relationship Variants during β→α Transformation in β-Titanuim Alloy VT22 Under Severe Hot Forging and Rolling
	Investigation of α/β Interface Structure in Titanium Alloy Using HRSTEM
	Grain Boundary α and β Grain Boundary Orientation in Titanium Alloys
	Phase Transformations in Metastable Ti-15Mo during Linear Heating
	Phase Transformations in Beta-Ti Alloys Studied by In-Situ Methods
	Spheroidization of α-Phase Grains in Quenched and Hot Deformed Ti-6Al-4V Titanium Alloy
	Formation of Secondary α Phase during Ageing in Ti17 Alloy
	The Evolution of Ti-6Al-4V Following Extreme Thermo-Mechanical Processing

	Property-Microstructure Relationships I
	Modeling of Phase Transformations in β-Metastable Ti Alloys
	Effect of Mn Content in Ti-Mn-Al-Fe Alloys
	Effect of Solution Treatment on Microstructures and Properties of Ti-2Al-9.2Mo-2Fe Alloy
	Effects of Alloying Elements on the Tensile and Oxidation Properties of Alpha and Near-Alpha Ti Alloys
	Effects of Si-Addition on Mechanical Properties of Hot-Rolled Sheet and Hot Workability in Ti-5Al-1Fe
	Effects of Thickness and Grain Size on Tensile Properties of Pure Titanium Thin Gauge Sheets
	Evaluation of Local Rate Sensitivity in a Dwell-Sensitive Ti6242 Using Micropillar Compression
	Tensile and Compressive Properties of Low-Cost High-Strength β-Type Ti-Mn Alloys Fabricated by Metal Injection Molding
	Fracture Toughness Optimisation in a Hipped Ti-5553 Alloy
	Microstructure and Mechanical Properties of Titanium Alloys Produced by Hydrogen Sintering and Phase Transformation (HSPT)
	Mapping the Decomposition of β to α in Composition and Temperature Space in Titanium Alloys

	Phase Transformations II
	Development of Ultrafine α Microstructures in a Metastable β Titanium Alloy
	On the Possibility of Local Structure in the Athermal Omega Phase of Ti-15Mo
	Morphological and Compositional Evolution of Omega Phase Precipitates and Its Consequent Influence on Alpha Precipitation in Ti-V Alloys
	Strain-Induced Martensitic Transformation
	Effect of Heat Treatment in Two-Phase Region on Equiaxed Variation Law of TC18 Alloy
	Study of the Elemental Partitioning for Different Transformation Conditions in the Ti-5553 Alloy
	Simulation of Solid-State Weld Microstructures in Ti-17 Using Thermo-mechanical Exposures
	Structural and Compositional Characteristics of Isothermal Omega Phase in Beta Titanium Alloys

	Property-Microstructure Relationships II
	A Study on Microstructures and Properties of a High Strength/Toughness Ti-3Al-1Fe-4V-4.5Cr Alloy
	Deformation Studies of Titanium Wire for Fastening Systems Performance
	Effect of Caliber Rolling on Microstructure and Mechanical Properties of Ti-6Al-4V
	Effect of Cooling Rates on Microstructure and Properties of VST5553 Alloy
	Mechanical Properties of Extruded Ti-6Al-4V Having Acicular α+β Microstructure Formed in Refined β Grains
	Mechanical Performance and Microstructure of Extruded Pure Ti Based Materials Reinforced with Nitrogen and Hydrogen via Powder Metallurgy Route

	Phase Transformations III
	In-Situ Investigation of Phase Transformation Kinetics in Ti-6Al-4V Under Rapid Heating Condition Using High-Energy Synchrotron Diffraction
	An Investigation of Phase Transformation in (Ti-6Al-4V)-H Using In Situ High-Energy Synchrotron XRD
	Phase Transformation during Isothermal Heat Treatment in β-Quenched Ti–7Mo–3Nb–3Cr–3Al Alloy
	In-Situ Small Angle X-Ray Scattering Study of ω Particles Growth Kinetics in Ti – 15 Wt.%Mo
	Microstructure Development during Cooling of ELI Ti-5.5Al-4.25Zr-5.7V-1.25Mo-0.06Pd-0.115O from the Beta Phase Field
	Phase Constitution and Aging Behavior of Ti-10 Mass% Mn-Oxygen Alloys
	Investigation of α Phase Precipitation Mode during Ageing Treatment in Ti-18 Alloy

	Property-Microstructure Relationships III
	Harmonic Structure: An Effective Tailored Heterogeneous Microstructural Design to Strengthen Ti-6Al-4V Alloy
	Influence of Fine Scale Alpha Precipitation on the Mechanical Properties of Beta-21S Commercial Ti Alloy
	Influences of Direct Aging on the Mechanical Properties and Microstructure of Hot Rolled BTi-6554 Alloy Bars
	The Shear Response of High-Purity Ti and Ti-6Al-4V as a Function of Texture
	Relationship Between Microstructure and Tensile Properties of a Ti-6Al-4V Produced by Spark Plasma Sintering
	Investigation of Microhardness and Microstructure in Ultra-Fine Grained Metastable Beta-Ti Alloys Prepared by High Pressure Torsion
	Investigation on the Bi-Lamellar Microstructure in Ti-6Al-4V

	Modeling and Creep
	Dv-Xα First Principle Analysis of the Effect of Alloying Elements on the α Phase Formation in Ti Alloys
	Simulation of Coupled Temperature, Microstructure and Internal Stresses Evolutions during Quenching of a β-Metastable Titanium Alloy
	Nonlinear Relationship Between Processing Parameters and Mechanical Properties in Ti6Al4V Alloy by Using Fuzzy Neural Network
	Continuous Dynamic Recrystallization Modeling in Ti-17 Alloy: Application to the Forging Operations in β and β+α Fields
	The Influence of Aluminum Concentration on Static Recrystallization in Alpha Titanium Alloys
	Modelling of Creep Behaviour of Two-Phase Titanium Alloy
	Room-Temperature Creep and Stress Relaxation in Titanium: Influence of Oxygen and Hydrogen Contents
	Effect of Dynamic Strain Ageing on Creep in Titanium Alloy, IMI 834

	New Alloys I
	60 Years of Microstructure Voyage in Titanium Alloy Technology Development
	A Brand New Near α Alloy with Low Temperature Superplasticity, Ti-2111S
	Timetal® 407: A Titanium Alloy to Enable Cost Reduction
	Microstructure, Processing and Properties of a New Two-Phase Titanium Alloy
	A New Class of Oxidation-Resistant, Microstructural-Stabilized and Cold-Workable Titanium Alloys for Exhaust Applications
	Production of High-Strength Titanium Alloys by Pre-Alloyed Powder Metallurgical Process
	Fireproof Property and Its Mechanism of a New High Temperature Titanium Alloy
	Electrical Resistivity Change with Temperature of New Ti-Alloys

	Processing-Microstructure Relationships
	Influence of β-Forging on Texture Development in Ti 6246 Alloy
	Hot Deformation and Recrystallization of a Metastable Beta Titanium Ingot
	The Quantitative Assessment of Dynamic Recrystallization Behavior of a Near-Beta Titanium Alloy
	Characterization of α Phase in a Near β Titanium Alloy Ti-7Mo-3Nb-3Cr-3Al during Hot Deformation
	Influence of Cold Caliber Rolling on α Phase Formation in Metastable β Ti Alloys
	Microstructure Tracking of Ti-6Al-4V by In-Situ Synchrotron Diffraction during Thermomechanical Processin Beta Field
	Superplasticity of the Ultrafine-Grained Ti-6Al-4V Alloy with a Metastable α-Single Phase Microstructure
	Research on Three-Roll Screw Rolling Process for Ti6Al4V Titanium Bar
	Effect of Cold Rolling on Alpha Phase Precipitation in Beta Matrix and Properties of a Beta Titanium Alloy

	Fatigue
	Comparison of the Fatigue Strength of Ti-5553 and Ti-6Al-4V for Aerospace Applications
	Coverage Effects in Shot Peening on HCF Performance of Ti-6Al-4V
	Effects of Hot Working Conditions on Fatigue Strength of Ti-6Al-4V Alloy
	Microstructural Dependence of HCF and Multi-Competing Crack Nucleation in Ti-6246
	Deformation Mechanisms in Micro-Scale Specimens of Polycrystalline Ti-6242
	Characterization of Fatigue Crack Tip Plastic Zone of α/β Titanium Alloys with Lamellar and Equiaxed Microstructures
	Fatigue Strength of Hydrostatically Extruded Ultrafine-Grained CP Titanium
	Non-Conventional Fatigue Testing of CP Titanium for Medical Implants
	Effects of α Grain Structure on Cyclic Deformation of Ti-Fe-O Alloy at Low Temperature

	New Alloys II
	Microstructural Control of Titanium Alloys to Enhance Material Properties
	Properties of Ti18 – A New High-Strength Near-Beta Alloy for Forged Products and Fastener Stock
	Development of New TRIP/TWIP Titanium Alloys Combining High Strength, High Strain Hardening and Improved Ductility
	Ti-7Mo-3Nb-3Cr-3Al: A New Near β Titanium Alloy Combined High Strength and Improved Fracture Toughness
	Research of the Relationship Between Hot Process and Microstructure and Property of a New High Strength and Toughness Titanium Alloy

	General Topics in Titanium I
	Effect of Crystallographic Texture on Elastic Properties of Ti-5553 β-Metastable Titanium Alloy
	Influence of Microstructure on Ultrasonic Backscattering Noise in Beta Forged Ti-6246
	The Effects of Ultrasonic Inspection Techniques on Signal-To-Noise Ratio of Ti-17 Titanium Alloy Round Billet 350 mm in Nominal Diameter
	Effect of CO₂ Laser-Sustained Nitrogen Plasma on Heat and Mass Transfer during Laser-Nitriding of Commercially-Pure Titanium
	The Behaviour of Gum Metal (Ti-36Nb-2Ta-3Zr-0.3O Wt.%) during Superelastic Cycling
	The Effect of Microstructure on the Machinability of Ti-6Al-4V
	How Does Niobium Improve the Oxidation Resistance of Commercially Pure Titanium?
	Phase Equilibrium and Oxidation Behavior of Ti-Al-Nb Alloys
	Influence of Aluminium Content on the Machinability and Subsurface Deformation of Titanium Alloys
	Ti-15Mo with Nano-Crystalline ω-Precipitations for Implant Applications – A Feasibility Study
	Phase Stability Study of Recently Developed Metastable β-Ti Alloy Ti-32Nb-2Sn for Orthopedic Applications

	Dwell Fatigue
	Comparison of the Dwell Fatigue Behavior of Ti6242 and Ti6246
	Dwell Fatigue of a Fully Lamellar Ti6242 Alloy: Deformation Mechanisms at Different Scales
	Effect of Volume Fraction of Primary α Phase on Dwell and Normal Cyclic Fatigue Behavior of Ti60 Alloy
	Dislocation Evolution of Dwell Fatigue Near-α Titanium Imi 834
	Evaluation of the Relationship Between Tensile and Double Shear Strength for Various Titanium Alloys
	Ordering in α Titanium Alloys
	Determination and Analysis of the Cyclic and Dwell Fatigue Performance of Timetal® 575
	Macrozones and Dwell Fatigue Crack Initiation in Ti-6Al-4V
	On the Cyclic Fatigue and Dwell Fatigue Crack Growth Response of Ti-6Al-4V

	General Topics in Titanium II
	Machinability of Micro- and Nanocrystalline Titanium in Milling Process
	Martensitic Transformation Behavior of Oxygen-Added Ti-20 at.% Nb Alloy
	Strengthening Strategy for a Ductile Metastable B Titanium Alloy Using Low Temperature Aging
	Stress Concentrations, Slip Bands and Grain Boundaries in Commercially Pure Titanium
	Effect of Continuous Cooling on the Lamellar Spacing of a α₂ + γ Two-phase TiAl Alloy
	Point, Linear and Planar Defects in Titanium
	Sub-surface Plastic and Elastic Strain Fields and Fatigue Performance of Drilled Titanium Plates

	Twinning
	Twinning in a Single-Phase α-Titanium Alloy: Relationships Between Deformation, Ordering, and Texture
	The Effect of Aluminium on Deformation and Twinning in Alpha Titanium: The ND Case
	Effects of β Stabilizing Elements on Solid Solution Strengthening and Twinning Deformation at Room Temperature in α-Titanium
	Time Dependent Twinning and the Role of Oxygen in the Low Temperature (<0.25 Tm) Creep Behavior of Alpha Titanium Alloys
	Twinning Behavior of CP Ti Alloy Under Dynamic Deformation
	Grain Boundary Interactions of Deformation Twins in CP Titanium after Room Temperature Ballistic Impact Testing
	3D Characterisation of Early Twin Formation in Ti-4Al by Diffraction Contrast Tomography
	Hall-Petch Relationship of β-Type Ti-V-Nb-Zr Alloys Plastically Deformed Via Stress-Induced Omega Phase Transformation and Mechanical Twinning
	Improvement of Strength-Ductility Tradeoff in β Titanium Alloys Through Twinning and Dislocation Slip Combined Deformation

	Deformation Behavior I
	Deformation Behaviour of Titanium Alloys Ti-6242 and Ti-6246
	The Distribution of the Deformation Systems in Tension in Alpha and Alpha+Beta Titanium Alloys at Temperatures Ranging Between 296K-728K

	General Topics in Titanium III
	The Effect of Temperature on the Tensile Deformation Behavior of Ti-13Cr-1Fe-3Al (wt. %)
	Effect of Deformation Twinning on the Flow Stress of Rolling-Textured Pure Titanium

	Deformation Behavior II
	On the Role of the Beta Phase on Slip Activity in Ti-6Al-4V Single Colonies
	Slip Band Characterisation in Ti-6Al-4V with Varying Degrees of Macrozones
	In-Situ Detection of Lattice Defects during Tensile Deformation in Titanium
	Mechanical Properties and Deformation Behavior of Ti-10V-2Fe-3Al Micropillars Containing ω-Precipitates
	Characterization and Modeling of Titanium Single Crystals Following Dynamic Compression by Split-Hopkinson Pressure Bar
	High Resolution Spatial Mapping of Deformation in Ti-Based Alloys
	Innovative Materials Design for High Performance Pure Titanium

	Poster Session
	Influence of Processing Parameters in β Phase Field on Microstructure and Tensile Properties of TC4-DT Alloy
	Effects of Oxygen Concentration and Grain Size on Twinning Deformation Behavior in Commercially Pure Titanium
	Heat Treatment and Hardening Behaviors of High Strength Ti-2Al-9.2Mo-2Fe Alloy
	Effect of the Titanium Ti6Al4V Alloy Surface Preparation on the Mechanical and Corrosion Properties of the Functional Nano-Layers
	The Elements Repartitioning Between Phases in High-Temperature Titanium Alloy during Long Time Aging
	Microstructure and Properties of High-Strength Titanium Alloys Produced with Bepm Approach


	Intermetallics and MMCs
	Intermetallics and MMCs I
	Advanced Intermetallic Titanium Aluminides
	Fabrication and Characterization of TiB and TiC Reinforced Ti-5A1-5Mo-5V-1Cr-1Fe Titanium Matrix Composite
	Laser Metal Deposition of Titanium Aluminides – A Future Repair Technology for Jet Engine Blades?
	Effect of Processing Route on the Microstructure Evolution in the Ti-6Al-4V/TiB Composite
	Effect of Post Production Heat Treatment on γ-TiAl Alloys Produced by GTAW -based Additive Manufacturing Process
	Forged Intermetallic γ-TiAl Based Alloy Low Pressure Turbine Blade in the Geared Turbofan

	Intermetallics and MMCs II
	Phase Equilibria and Properties of Ti-Fe-Mo Alloys with Ultra-Fine Lamellar Microstructures
	Silicide Precipitation in Silicon-Doped γ-TiAl Alloys
	Microstructure Evolution and Tensile Properties of Ti-22Al-25Nb Electron Beam Weld

	Intermetallics and MMCs III
	Determination of Residual Stresses in SiC Fibers Reinforced SiCf/Ti-22Al-26Nb Composites Using Raman Spectroscopy
	Mechanical Characterisation of Gamma Titanium Aluminides Utilising a Miniaturised Test Technique
	Changing of the Constituents and Microstructure at Dissimilar Alloy TC11/Ti-22Al-25Nb Welding Interface


	Additive and Near Net Shape Manufacturing
	Additive and Near Net Shape Manufacturing I
	Preheating of Selective Laser Melted Ti6Al4V: Microstructure and Mechanical Properties
	Modeling and Experimental Measurement with Synchrotron Radiation of Residual Stresses in Laser Metal Deposited Ti-6Al-4V
	In-Situ High Temperature EBSD Analysis of the Effect of a Deformation Step on the Alpha to Beta Transition in Additive Manufactured Ti-6Al-4V
	Martensitic Transformation and Its Effects on Microstructural Evolution and Mechanical Properties in Electron Beam Melting of Commercially Pure Titanium and Ti-6Al-4V Alloy
	Study of Phase Transformation in Ti-6Al-4V Alloy Produced by Direct Metal Laser Sintering
	On the Laser Cladding of Ti Alloy Ti-6Al-4V with Low Laser Power
	Microtexture of Ti6Al4V Obtained by Direct Energy Deposition (DED) Process
	Titanium Based Metal-Matrix Composites via In-Situ Nitridation
	Microstructure and Mechanical Properties of Ti-48Al-2Cr-2Nb Manufactured via Electron Beam Melting

	Additive and Near Net Shape Manufacturing II
	Advances in Ti6Al4V Additive Manufacturing in South Africa
	Mechanical Behavior of Additive Manufactured and Powder Metallurgy Ti6Al4V
	Effect of Hot Isostatic Pressing and Heat Treatment on Microstructure and Mechanical Properties of PM Ti-22Al-24Nb-0.5Mo (at.%) Alloy
	3D Printing of Ti Alloys and Quality Control of Its Products and Powder Feedstock
	Effect of Pre-Consolidation Methods and Oxygen on the Mechanical Properties of As-Extruded Ti-6Al-4V Alloy Rod
	Effects of Powder Processing and Sintering on Tensile Ductility of PM Ti-6Al-4V Alloy Made by Hydrogen Sintering of Titanium Hydride Powders
	Consolidation of Cristal Metals Powder of Titanium and Its Alloys by Microwave Energy to Near-Net Shape
	Characterization of the Influence of a Fast Preforming on Superplastic Forming
	Process Mapping, Fracture and Fatigue Behavior of Ti-6Al-4V Produced by EBM Additive Manufacturing

	Additive and Near Net Shape Manufacturing III
	Microstructure and Texture of Ti-6Al-4V Direct Laser Deposits
	Titanium Alloy (Ti-6Al-4V) Processed by Electron Beam Melting: Microstructure and Mechanical Behavior of the As-Built and Heat-Treated Material
	Structure-Property Correlations for Additively Manufactured Ti-6Al-4V Components Produced Using Directed Energy Deposition Processes
	Small Punch Testing of Electron Beam Melted (EBM) Ti-6Al-4V
	Investigation of Microstructure and Tensile Properties of EBM Ti-6Al-4V
	Additive Manufacturing to Produce Standard and Custom Alloy Titanium
	Experimental Study of Incremental Sheet Forming Process Using CPTI
	Linear Friction Welding for Near Net Shape Manufacturing of Titanium Parts
	Fabrication and Characterization of Ti-6Al-4V Feedstock for Titanium Powder Injection Molding

	Additive and Near Net Shape Manufacturing IV
	Materials Characterization of Electron Beam Melted Ti-6Al-4V
	A Quantitative Relationship to Predict the Effect of Extreme-Sized Pores on Tensile Ductility of Powder Metallurgy Ti-6Al-4V Alloy
	Predicting the Influence of Porosity on the Fatigue Performance of Titanium Components Manufactured by Selective Electron Beam Melting
	On the Fatigue Crack Growth Performance of Ti6Al4V Manufactured by Laser Metal Deposition
	Microstructure and Mechanical Property Relationships in Electron Beam Melted Titanium Alloys
	Improved Fatigue Performance of PM Ti-6Al-4V Alloy Processed by Hydrogen Sintering and Phase Transformation of TiH₂ Powders


	Environmental Behavior
	Environmental Behavior I
	Environmental Behavior of Titanium Alloys – Threats, Mechanisms and Knowledge Gaps
	Environmental Resistance of the UNS R55400 Titanium Alloy Under Severe Energy Industry Service Conditions
	Development of New Corrosion Resistant Titanium Alloy Containing Reduced Amount of Pd and Y
	Electrochemical Corrosion Properties of Timetal® 54M
	Corrosion Behavior of Ti6Al4V Fabricated by Direct Metal Laser Sintering

	Environmental Behavior II
	Combination of Al-Enrichment and Fluorination to Enhance the Environmental Stability of Ti-Alloys at Elevated Temperatures
	Crack Initiation and Propagation in Ti-6Al-4V Alpha-Case
	On the Influence of Compositional Variations on the Oxidation Performance and Oxygen-Induced Phase Transformations in Ti-Based Systems


	Aerospace Applications
	Aerospace Applications I
	Direct Manufacturing Processes for Structural Parts and Engines Design in Aeronautics
	Timetal® 575: A Novel High Strength Forgeable α/β Titanium Alloy
	Ti575: A New Timet Alloy for Structural Parts in Aeronautics
	Effect of Thermomechanical Treatments on the Strength of New Low-Cost Beta-Type Ti-Alloy
	Microstructure and Mechanical Properties of Ti-6Al-4V Laser Welds for Airplane Floor Manufacturing Application
	Constitutive Equations to Predict Stress-Strain Behaviour for a β Titanium Alloy at High Strain Rates Over a Wide Range of Temperatures

	Aerospace Applications II
	Superplastic Behavior in Fine Grain Ti–6Al–2Sn-4Zr-2Mo Sheet
	The Use of Infra-Red Heater in Superplastic Forming: A Way of Saving Costs
	Shape Memory Behavior of Superplastic Ti-4.5Al-3V-2Fe-2Mo Alloy
	Probability of Life-Limiting Fatigue Failures in Titanium Alloys
	Influence of Surface Integrity on Fatigue Limit: Ti-10V-2Fe-3Al Titanium Application
	Stability of Residual Stresses in Ti-6Al-4V Components Due to Mechanical Loads
	Evaluation via XRD of Residual Stresses due to Mechanical Treatment of Ti5553 Alloy

	Aerospace Applications III
	Evaluation of Titanium Alloys after High Temperature Air Exposure
	Effect of the Oxygen Diffusion on the Mechanical Behavior of Ti–6Al–2Sn–4Zr–2Mo–0.1Si Alloy
	Evaluation of the Bulk and Alpha-Case Layer Properties in Ti-6Al-4V at Micro- and Nano-Metric Length Scale
	The Effect of Elevated Temperature Exposure on the Mechanical Properties of Ti834
	Diffusion Bonding of Similar and Dissimilar Titanium Alloys
	Initiation of Adhesive Wear during Frictional Interaction at Very High Velocity for a Ti6Al4V Tribopair
	How the Sub-Surface Microstructure of a Ti6Al4V Tribopair Evolves due to Dry Friction at High Sliding Velocity
	Linking Machining Response of Titanium Billet to Upstream Thermomechanical Processing


	Biomedical and Healthcare Applications
	Biomedical and Healthcare Applications I
	Development of Biomedical Titanium Alloys with a Focus on Controlling Young’s Modulus
	New, Aluminum- and Vandium-Free Titanium Alloys for Osteosynthesis Applications
	Biocompatibility of New Low-Cost Ti-Alloys
	Ti-Nb-Ta-Zr Alloys with Iron, Silicon and Oxygen Content: Increasing Strength of Load-Bearing Implants Material
	New Powder/Solid Composite Exhibiting Low Young’s Modulus and Energy Absorption for Biomedical Applications Fabricated by Additive Manufacturing
	A β -Type Titanium Alloy with Significantly Changeable Young’s Modulus and Good Mechanical Properties Used for Spinal Fixation Applications
	Fabrication of Biocompatible Ti-Nb-Sn Through Powder Metallurgy Route for Orthopedic Implants
	Shape Memory Behavior of Ti-Au-Cr Biomedical Alloy

	Biomedical and Healthcare Applications II
	Surface Structuring by Electron Beam Technique in Titanium Grade 2 and Ti6Al4V for Biomedical Application
	Wear Behaviors of Combinations Comprised of Titanium Alloys in Air and Ringer‘s Solution
	Formation of the Hydroxyapatite Layer on Commercially Pure Titanium Using Fine Particle Peening
	Formation and Evaluation of Thermally-Oxidized Titania Layers on Commercially Pure Ti
	Effect of Fine Particle Peening Using Hydroxyapatite Shot Particles on Fatigue Properties of Beta Titanium Alloy in Rotating Bending
	Formation of Hydrophilic and Hydrophobic Ti Surface Using Hydroprocessing and Their Osteoconductivity
	Fatigue Behavior of TiCP with Surface Modified by TiO₂ Nanotubes Formation
	In Situ Titanium Alloy Elaborated by Selective Laser Melting of Ti and Nb Mixed Powder
	Development of New Ti-Mn-Mo Alloys for Use in Biomedical Applications
	Phase Constitution and Mechanical Properties of Ti-Mo-Sn-Zr Shape Memory Alloys

	Biomedical and Healthcare Applications III
	Cleanliness and Microstructural Issues Related to Additive Layer Manufactured Porous Surface Structured Titanium Medical and Dental Implants
	Mechanical and Surface Functionalities of Nanostructured β-type Titanium Alloys Through Severe Plastic Deformation
	The Applicability of Severe Plastic Deformation in Enhancing Shape Memory Transformations in Aged Ti-50.6at%Ni
	Improving in Fatigue Strength of Biomedical Ti-15Mo Alloy While Retaining Low Elastic Modulus Through Severe Plastic Deformation
	Investigation of Mechanical Twinning in the Ti-24Nb-4Zr-8Sn β Titanium Alloy
	Effect of Diffusion Bonding Temperature on Compressive Property of Porous Titanium Alloys for Loading-Bearing Biomedical Applications

	Poster Session
	Mechanical Properties of a Rod for Spinal Deformity Correction Produced from Meta-Stable Beta Ti-Cr-Sn-Zr Alloys


	Industrial, Marine, and Other Applications
	Industrial, Marine, and Other Applications I
	Titanium Application in Marine Engineering and Nuclear-Power Engineering
	A Highly Corrosion Resistant Titanium Alloy for Use in the Chemical Process Industry
	Evolution of Defects in Two Titanium Alloys Under Ti²⁺ Ion Irradiation
	Wear and Corrosion Resistant Titanium with Nano Titanium Carbide Reinforcements
	Development of High Heat Transfer Titanium Sheet for Heat Exchanger

	Industrial, Marine, and Other Applications II
	Material Properties of Newly Developed Heat Resistant Titanium Alloy “Ti-1Cu-1Sn-0.35Si-0.2Nb” for Automotive Exhaust Applications
	Use of the Titanium Alloys for Applications Submitted to Shocks
	In Situ Electrochemical Behavior of Titanium Alloys (T40, T64) Under ⁴He²⁺ Irradiation
	Electrochemical Hydriding of a Grade 2 Titanium Alloy

	Poster Session
	The Effect of Graphene Monolayer on Structural, Mechanical and Corrosion Properties of Multi-Coating System, Based on SiN Thin Film, Deposited on Ti6Al4V Alloy Surface


	ICME – Integrated Computational Materials Engineering
	ICME I
	Progress in the Advanced Titanium Microstructure and Modeling Program
	Prediction of Tensile Properties of Beta-Forged Ti-6246 Engine Compressor Disks
	Microstructure Uncertainty Propagation in Sheet Metal Forming FE-Simulations: Springback of Commercial-Purity Titanium
	Nonlocal Crystal Plasticity Finite Element Simulations of Nanoindentation on Ti-6Al-4V Alloy
	Grain Boundary-Mediated Lattice Reorientation in α-Titanium to Promote Plastic Deformation in Hard-Oriented Grains
	Porosity Formation in Laser Welded Ti-6Al-4V Alloy: Modelling and Validation
	First-principles Investigation of Solute Diffusion Mechanisms in Alpha-Ti

	ICME II
	ICME of Microtexture Evolution in Dual Phase Titanium Alloys
	Synthetic Building and Targeted Analysis of Life-Limiting Microtextured Regions
	Alloying Effects of Transition Metals on Beta Phase Stability of Ti Alloys from First-Principles Calculations
	Grain Growth Simulation in Commercially Pure Titanium Using Phase-Field Method
	Heterogenous Nucleation during β → α + β Transformation in Titanium Alloys
	CALPHAD Modeling and Experimental Validation of Multi-Component Systems for Cast Titanium Alloy Development
	Advanced Microtexture Analysis of a Ti 10-2-3 Product for Better Understanding of Local Variations in Mechanical Behavior




	Author Index
	Subject Index
	Print
	Search
	Exit



