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ORIGINAL RESEARCH ARTICLE

Mechanical and Electrochemical Properties Comparison
of Additively Manufactured Ti-6Al-4V Alloys by Electron

Beam Melting and Selective Laser Melting
Liliana Romero Reséndiz, Tonantzin Sánchez Cano, Muhammad Naeem , Asif Ur Rehman, Elmas Salamci, Vianey Torres Mendoza,

Eduardo Degalez Duran, Lourdes Bazán Dı́az, and Metin U. Salamci

Submitted: 7 December 2023 / Revised: 21 January 2024 / Accepted: 5 April 2024

This work involves additively manufactured Ti-6Al-4V alloys, which are widely used in automobile,
biomedical, and aircraft components for a comparison of the microstructure–properties relationship be-
tween electron beam melted (EBM) and selective laser melted (SLM) alloys after hot isostatic pressing
treatment. We carried out microstructural, mechanical, and electrochemical measurements on both alloys.
They showed comparable a and b phase contents with slightly higher lattice parameters in the EBM sample
compared to the SLM. The EBM sample showed higher yield strength and uniform elongation due to the
activation of multistage defects-driven strengthening and strain hardening mechanisms. Cracking during
the tensile test nucleated mainly at the a phase near high-mechanical mismatch a/b interfaces. This
mechanism was consistent with the reported generation of hetero-deformation-induced strengthening and
strain hardening. Both alloys showed similar electrochemical behavior, but the SLM sample was more
susceptible to corrosion than the EBM alloy.

Keywords additive manufacturing, biomaterial, corrosion,
mechanical properties, microstructure, titanium alloy

1. Introduction

Additive manufacturing (AM) processing routes are advan-
tageous over melting and conventional powder metallurgy due to
precise microstructural control by modifying the processing
parameters (Ref 1). Furthermore, AM allows large or small

dimensional near-net-shapes production (Ref 2), which is a
valuable attribute for producing devices of demanding geometry
without requiring consecutive thermo-mechanical processes.
AM also decreases heterogeneities such as segregation and
inclusions, which are commonly found in cast metallic ingots
(Ref 3, 4), thus requiring long-time homogenization heat
treatments and altering the mechanical properties. On the other
hand, the conventional wrought Ti alloys imply several melting
cycles to overcome the purity shortcomings of the cast materials
(Ref 5). The re-melting cycles are followed by thermo-mechan-
ical routes as forging, milling and heat treatments, which increase
the mechanical properties compared to casting components but
also their production time (Ref 5). Besides processing advan-
tages,microstructural control ofAM-obtainedmaterialsmay also
result in a similar or improved electrochemical properties
compared to cast counterparts (Ref 6, 7). Therefore, AM is one
of the most promising fabrication techniques to produce metallic
components (Ref 1, 2). Among several uses, biomedical implant
development has greatly benefitted from AM due to its typical
porous structures. Porosity triggers the anchorage of the implant
to the organic tissue of bone (Ref 8-11).

Selective laser melting (SLM) and electron beam melting
(EBM) are two AM techniques that have been widely studied
and many of their processing parameters, such as scanning
speed, beam power, hatch spacing, build direction, and beam
spot size, are broadly understood (Ref 12, 13). SLM is based on
the use of a focused laser beam to locally melt the powder bed
and form layers onto a substrate (Ref 14). EBM uses an
accelerated electronic beam to preheat and then melt the
gravity-fed powder to produce melt pools and layers onto the
substrate (Ref 14). The processing parameters of SLM and
EBM are being well understood but a comparison of their
properties in widely common alloys would be helpful to guide
different industrial components development.

Liliana Romero Reséndiz, Departamento de Ingenierı́a Metalúrgica,
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Ti-6Al-4V alloy is the most popular alloy in the biomedical
implant field, and it is also broadly used in automobile and
aerospace components (Ref 15, 16). This is because of its
adequate combination of mechanical properties, corrosion
resistance, and biocompatibility (Ref 17, 18). Pitting corrosion
does not generally occur in this alloy when exposed to amino
acids or proteins (Ref 19-22). Therefore, the Ti-6Al-4V
represents an accessible and widely used material for evaluating
the properties achieved by SLM and EBM. Several aspects of
electrochemical, mechanical, and biological properties ade-
quacy for the abovementioned applications of the SLM- and
EBM-produced Ti-6Al-4V have been reported (Ref 12, 18, 23,
24).

The Ti-6Al-4V alloys produced by SLM typically consist of
lamellar martensite (a¢) and HCP (a) arrangements or lamellar
a/a¢ + BCC (b), while the EBM commonly produces HCP
(a) + BCC (b) microstructures (Ref 24, 25). Compared to
SLM, the EBM alloy has been reported to show better
performance with simulated body fluid under crevice corrosion
and electrochemical corrosion at electrode potential higher than
1.5 V; however, it showed lower corrosion resistance during
immersion test (Ref 23). A stable passive layer was observed in
the more microstructurally homogeneous plane (Ref 25). The
EBM sample showed lower corrosion resistance in NaCl
solution due to micro-galvanic pairs formed at the multiphasic
microstructure compared to the martensitic SLM microstructure
(Ref 25).

Regarding mechanical properties, higher tensile strength and
lower ductility were obtained from SLM Ti-6Al-4V than EBM
(Ref 24). Both, strength and ductility were better in the
vertically built (with respect to the substrate) orientation than in
the horizontally built one in both SLM and EBM samples (Ref
24). Porosity decreased the fatigue strength of the AM samples
compared to cast Ti-6Al-4V alloys. The effect of porosity on
fatigue was reduced by using hot isostatic pressing (HIP) in
both SLM and EBM alloys (Ref 24). Moreover, HIP improved
the ductility of SLM Ti-6Al-4V alloy (Ref 26). In general, the
reduction of metastable phases and stress relief through post-
AM treatments has been widely reported as useful for
improving the corrosion resistance of different alloys, including
the Ti-6Al-4V (Ref 27, 28).

From the above, few comparisons of SLM and EBM have
been carried out. Some reviews on AM techniques also discuss
findings from SLM and EBM (Ref 2, 12, 14-16, 18, 29, 30).
However, considering that they joined the state-of-the-art from
different research groups with materials developed under
several variables, e.g., chemical composition, environmental
differences, different processing parameters, etc., those results
may not be adequate to establish acceptable comparisons.
Besides, apart from reporting the value of tensile properties, no
analysis of the strain hardening rate has been done in
comparative SLM and EBM Ti-6Al-4V works. So far, strain
hardening has only been correlated to surface machinability
during cutting processes (Ref 30). This analysis is important
since it provides further information of the strengthening
mechanisms, which is a key information to control and
improved the design of alloys.

In this work, we performed a reliable comparison of EBM
and SLM Ti-6Al-4V alloys with subsequent HIP treatment to
further improve their mechanical behavior. We carried out
microstructural, mechanical and electrochemical measurements
to provide an in-depth microstructure–properties relationship

with broad applicability to automobile, biomedical or aircraft
Ti-6Al-4V components.

2. Experimental Procedure

2.1 Additive Manufacturing of Alloys

The SLM process was performed using an ENAVISION 250
ERMAKSAN LPBF machine equipped with a 500 W fiber
laser and a build chamber under controlled atmospheric
conditions. Ti-6Al-4V alloy powder with particle size from 15
to 45 lm was used as the feedstock material for AM. Flat Ti-
6Al-4V alloy plates were used as the build platform. The laser
power, scanning speed, spot size, and hatch distance of 200 W,
800 mm/s, 85, and 120 lm, respectively were used. Each layer
was melted one by one and solidified successively. The EBM
was performed in an ARCAM A2X additive manufacturing
machine with vacuum environment. Ti-6Al-4V alloy powder
with particle size distribution from 20 to 75 lm was utilized as
primary feedstock material. The beam power of 1100 W and
scanning speed of 6000 mm s�1 were used. Island scanning
strategy was used to reduce residual stresses of the AM alloys
(Ref 31). Each layer was melted one by one and solidified
successively. The SLM and EBM alloys were subjected to HIP
in a Quintus QIH-21 Hot Isostatic Pressing machine under 100
MPa at 920 �C for two hours according to the ASTM standard
F3001 and then quenched with Argon at a cooling rate
of around 20 and 25�C/min.

2.2 Microstructural, Mechanical and Electrochemical
Assessment

The phase identification and the volume fraction estimation
of HIP specimens were carried out by neutron diffraction
measurements at the Takumi beamline of the Materials and Life
Science Experimental Facility (MLF) at the Japan Proton
Accelerator Research Complex (J-PARC). For microstructural
characterization, samples were prepared by conventional met-
allography and polishing up to mirror-like appearance with
0.05 lm particle size alumina solution. Phase morphology and
elemental distribution were analyzed by scanning electron
microscopy (SEM) and energy-dispersive x-ray spectroscopy
(EDS) in a JEOL 7600. Tensile specimens with gauge
dimensions of 25 mm length, 4 mm width and 3 mm thickness
were obtained by electric discharge machining. Samples were
deformed at room temperature under uniaxial tensile loading at
a strain rate of 10�3 s�1. An extensometer was connected to
samples during deformation to measure the elongation. Elec-
trochemical polarization tests were carried out in a potentiostat-
galvanostat Gill AC Instruments. Samples of 1 cm2 were
subjected to a solution of 3.5 wt.% NaCl prepared with NaCl of
98% purity. A sweep rate of 60 mV min�1 was used with
� 500 and 500 mV as start and reverse potentials. A three-
electrode system was used: a saturated Ag/AgCl electrode as
the reference electrode, a graphite counter electrode, and the
sample of Ti-6Al-4V as working electrode. The kinetic
corrosion parameters were determined by using Tafel’s extrap-
olation method. The corrosion parameters were fitted using EC-
Lab software to determine the corrosion current (icorr) and
corrosion rate (CR) according to ASTM G102-89-2015. An
equivalent weight of 11.768 g eq�1 and density of 4.43 g cm�3
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were considered for the CR calculations (Ref 32). All tests were
performed three times to ensure reproducibility.

3. Results and Discussion

From SEM micrographs in Fig. 1, both EBM and SLM
alloys are constituted of the same phases, i.e., a-HCP
(hexagonal close-packed) and b-BCC (body-centered cubic).
The dispersed lamellar b phase in both alloys is surrounded by
the a matrix. Similar grain size and b dispersion can be
observed in both alloys. Similar phase morphologies have
already been reported in EBM Ti-6Al-4V (Ref 33), where
a + b is transformed during cooling from the high temperature
region of b. However, given the fast cooling during SLM
typically produces a/a¢ lamellar morphologies with columnar b
phase (Ref 24). The similar phases and morphologies observed
in Fig. 1 are the evidence of the near-equilibrium microstruc-
tures achieved after HIP. This is because the microstructure of
AM Ti-6Al-4V is strongly dependent on the thermo-mechanical
history (Ref 18).

EDS mapping and point analyses were done for both phases
and the results are shown in Fig. 2 and Table 1. Vanadium (V)
constituent element enriched the b phase, but it is depleted from
the a phase in both alloys. An average increment of 29.9 and
42.5% more aluminum (Al) contents observed in the a phase
than in the b phase of the EBM and SLM alloys, respectively.

Contrastingly, titanium (Ti) seems equally distributed in both
phases of EBM and SLM alloys. These results are in good
agreement with the b- and a-stabilizing effect of V and Al,
respectively (Ref 13). Other EBM alloys shown similar
elemental distribution with V-enriched b phase and Al-enriched
a phase (Ref 33).

To confirm the constituent phases and estimating their
volume fractions, neutron diffraction measurements were
carried out and the results are shown in Fig. 3 and Table 2.
Both EBM and SLM samples consist of a-HCP and b-BCC
phases. They were in comparable percentage in both alloys, i.e.,
93.06 and 93.39% a while 6.94 and 6.61% b in the EBM and
SLM samples, respectively. Moreover, the lattice parameters of
phases in both samples confirm that they have similar chemical
compositions, which agrees with the average elemental analysis
from Table 1. The a and c lattice parameters of a-HCP phase
have an increment of 0.08 and 0.008% in the EBM sample in
comparison to the SLM sample. The slight increment of lattice
parameters in the EBM sample is consistent with its higher
contents of substitutional Al in the Ti-HCP matrix (Ref 34)
(Table 1). While the a-HCP in the EBM samples has 12.6% Al,
the SLM sample has 11.4%. The lattice parameter of the b-
BCC phase in the SLM sample is quite similar to the EBM
sample.

The tensile engineering stress–strain curves in Fig. 4(a) and
the mechanical properties in Table 3 show a slightly higher
yield strength (YS) and ultimate tensile strength (UTS) in the

Fig. 1 SEM micrographs of EBM and SLM Ti-6Al-4V samples
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Fig. 2 EDS elemental mapping of EBM and SLM Ti-6Al-4V samples

Table 1 Qualitative EDS point analyses of EBM and SLM Ti-6Al-4V samples

Phase

EBM SLM

Ti Al V Ti Al V

a 87.4 ± 1.2 12.6 ± 1.2 0.0 ± 0.0 88.6 ± 0.9 11.4 ± 0.9 0.0 ± 0.0
b 89.5 ± 2.5 9.7 ± 1.1 0.9 ± 0.1 90.0 ± 4.2 8.0 ± 0.3 2.0 ± 0.1

Fig. 3 Neutron diffraction patterns for EBM and SLM Ti-6Al-4V samples. The reflections for a-HCP and b-BCC phase are marked in green
and black color, respectively

Journal of Materials Engineering and Performance



EBM alloy (936 and 1004 MPa) compared to the SLM one
(921 and 996 MPa). Moreover, EBM has 38.8 and 40.6%
higher uniform and total elongation with respect to the SLM
alloy. Considering the comparable microstructure for both
alloys given by similar grain size, phase dispersion and phase
morphology shown in Fig. 1, their different tensile behavior
may be related to the sole observed difference, i.e., lattice
parameter (Table 2). The slightly higher YS and UTS in the
EBM alloy with the larger lattice parameter agrees with the
well-known solid solution hardening effect. However, lower
ductility may be also expected (Ref 35), which corresponds to
the strength-ductility trade-off of conventional metallic mate-
rials. Therefore, the larger uniform elongation in the EBM alloy
suggests the existence of multiple strengthening mechanisms
that may activate in a multistage trend to increase the strain
hardening rate of the EBM alloy. This suggestion is also

congruent with the nearly constant engineering stress after the
YS, i.e., necking delay.

Figure 4(b) shows strain hardening rate curves with respect
to true strain. An activation of multi-stage defect-driven
strengthening mechanisms can be observed in EBM sample
from the two crests that provide secondary and tertiary risings
of the strain hardening rate with increasing strain (Ref 36).
Similar multistage strengthening behavior has been found in
metallic materials with lamellar morphology (Ref 37). The
defects observed from Fig. 1, 2 and 3 are substitutional atoms,
multiphasic interfaces, and grain boundaries, to which the
dislocations that allow plastic deformation in alloys can be
added. The capacity of each defect to either increase the critical
resolved shear stress or to promote dislocation accumulation
will define their behavior as strengthening or strain hardening
mechanisms, respectively. Some defects can also have a dual
strengthening and strain hardening behavior (Ref 38, 39).

Besides the abovementioned defects, zone boundaries, i.e.,
high-mechanical mismatch at a/b interfaces, can also be
expected (Ref 40). As any of the other defects, zone boundaries
are also expected to interact with dislocations. The a-HCP
phase has been proven to have a higher hardness than the b-
BCC phase in Ti-6Al-4V (Ref 41). The high mechanical
mismatch at zone boundaries induce the formation of a high
density of geometrically necessary dislocation (GND) pile ups
at the softer zone (b-BCC phase), which starts deforming
before the harder zone, to accommodate the strain gradient near
the interface (Ref 40). The presence of a high density of GND
has been established in a deformed a/b Ti-6Al-4V, where the
GNDs tend to be close to the grain boundaries (Ref 42). The
GNDs cooperatively produce long-range stress (back stress),
which is opposite to the applied shear stress, that limit the

Table 2 Comparison of phase contents and lattice
parameters calculated from neutron diffraction data of
EBM and SLM Ti-6Al-4V samples

EBM SLM

a b a b

Phase content, % 93.06 6.94 93.39 6.61
Lattice parameters, Å a = 2.9256

c = 4.6731
3.2176 a = 2.9232

c = 4.6727
3.2177

Fig. 4 (a) Engineering stress–strain and (b) strain hardening rate curves of EBM and SLM alloys

Table 3 Mechanical properties obtained from tensile test of EBM and SLM alloys

YS, MPa UTS, MPa Uniform elongation, % Total elongation, % E, GPa

EBM 936 1004 9.9 13.5 111
SLM 921 996 7.3 9.6 115
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emission of more dislocations from the source (Ref 40).
Therefore, an increment of the critical resolved shear stress
together with the back stress require higher applied stress to
continue the plastic deformation, providing strengthening to the
softer zone (b-BCC phase). On the other hand, the stress
concentration given by the head of the GND pile up in the
softer zone against the zone boundary has a magnitude
proportional to the number of GNDs in the pile up. This
generates a long-range stress at the harder zone, called forward
stress, which promotes its deformation. Thus, the forward stress
acts as an applied stress to promote dislocation slip (deforma-
tion) that promotes strain hardening in the harder zone. As back
and forward stress have different distribution profiles from the
zone boundary to the grain interior, they do not cancel each
other and together give rise to hetero-deformation induced
(HDI) stress (Ref 40). At high strain, the zone with the lowest
plasticity, i.e., the harder zone, is expected to fail before the soft
zone. This phenomenon has been observed in a B2-precipitate
bearing high entropy alloy, where cracking nucleated at the
harder B2 precipitates near the phase interface (Ref 37).
Therefore, the high mechanical mismatch at soft/hard interfaces
are the preferred cracking site due to stress concentrators (Ref
40). Figure 5 shows preferential cracking formation at the a
phase nucleated near the a/b interfaces.

From the above, HDI acts dually as strengthening and strain
hardening mechanism. Similar effect has been reported in other
Ti-6Al-4V where the interface area per unit volume increased at
higher annealing temperature and the strain hardening rate
shows a slower reduction rate different from the typical banana-
like curve (Ref 41). This behavior was also visible in the stress–
strain curve curves where the uniform elongation increased at
the same annealing temperatures that show the slowest
decrement of strain hardening rate (Ref 41). Hence, the extra
strain hardening rate observed from 0.04 to 0.06 true strain in
the EBM sample (Fig. 4b) may be attributed to the HDI strain
hardening. Similar rising of strain hardening rate due to HDI
strain hardening has been reported in other materials with
lamellar morphology (Ref 37). From the literature (Ref 37), as
in the EBM sample of the current work, the dual strengthening
and strain hardening effects originated from the HDI stress,
allowed achieving higher YS and uniform elongation syner-
gistically (Table 3). The reason for the EBM to show higher
HDI compared to the SLM may be related to the only structural
difference, i.e., higher a lattice parameters in the EBM sample
compared to the SLM alloy (Fig. 3 and Table 2). As explained
before, the higher lattice parameter may be related to a more
significant hardening effect from the higher contents of
substitutional Al atoms in the a matrix. Thus, the higher lattice

Fig. 5 SEM micrographs of EBM and SLM samples showing crack nucleation (blue arrows) preferentially at the a phase (near phase
interfaces). Al2O3 presence is due to the contamination during polishing (Color figure online)
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misfit between a and b phases in the EBM sample may be
accommodated by higher HDI stress.

Figure 6(a) shows the fractured surfaces of the EBM and
SLM samples to observe the correlation between the tensile
deformation and fracture behavior. The fracture of the EBM
sample is homogeneously dominated by dimples, which are
related to a plastic fracture behavior (Ref 43). Tear ridges,
cleavage facets and a lower number of dimples suggested a
quasi-cleavage fracture in the SLM sample due to its lower
tensile plasticity compared to the EBM sample (Ref 43).
Combined plastic and brittle like fracture behaviors have been
reported in SLM Ti-6Al-4V alloys (Ref 44). The same report
showed a dimple-dominated plastic fracture behavior in the
EBM Ti-6Al-4V alloy (Ref 44). HIP treatment applied to SLM
Ti-6Al-4V samples have been effectively shown to reduce the
number of voids (Ref 45), which may be related to their lower
number in both alloys. Those voids could act as crack initiators
as they are expected to form at defects, i.e., stress concentrators,
that localized the strain during the tensile loading (Ref 46).
Increasing plastic deformation prompts void growth and
coalesce, which forms larger defects and leads to fracture
(Ref 46). Void-driven cracking is shown in Fig. 6(b), where
void coalescence is evidenced in both studied SLM and EBM
samples.

Apart from mechanical properties, chemical properties, such
as corrosion may also be sensitive to the effect of elemental
distribution. To evaluate electrochemical behavior, potentiody-
namic polarization testing was performed on both EBM and
SLM alloys (Fig. 7a). The kinetic parameters derived from the
curves are given in Table 4, where Ecorr is the corrosion

potential, bc and ba are cathodic and anodic slope respectively,
and icorr is the corrosion current density derived from the Tafel
extrapolation technique. The polarization behavior of both
alloys shows similar polarization performance. The appearing
of a limiting current density in the cathodic region suggest it to
be controlled by oxygen-diffusion (Ref 47). This agrees with
the more negative cathodic slope of the EBM
(� 0.291 V dec�1) compared to that of the SLM
(� 0.229 V dec�1), which indicates that the oxygen reduction
reaction is kinetically favored in the EBM. The anodic region
presents an active-passive behavior (a passivation process)
given by a formation of the surface oxide layer. The morphol-
ogy of the surface passivation layer of both alloys is
comparable and is mainly formed by homogeneous flake-like
layers of TiO2 and some globular Al2O3 particles (Fig. 8).
These results are in agreement with the reported oxide layer for
Ti-6Al-4V alloys mainly constituted of TiO2 and Al2O3 (Ref
48, 49).

The corrosion potential (Ecorr) of EBM and SLM alloys are
� 0.351 and � 0.345 V, respectively. These values are less
negative than those reported for various Ti-6Al-4V alloys, all
tested in NaCl solution (Fig. 7b), indicating the lower
electrochemical activity due to a more stable passive layer.
Lamellar grain morphologies (like those obtained in the EBM
and SLM samples) are reported with better uniform corrosion
resistance compared to other morphologies like coarse and
equiaxed grain morphologies tested in NaCl (Ref 50). There-
fore, demonstrating a better corrosion resistance of the EBM
and SLM alloys of this work. The standard deviations of
potential and current are slightly larger for the SLM sample

Fig. 6 SEM micrographs after tensile test showing the (a) fracture surface in the transversal plane and (b) the fracture patterns in the
longitudinal plane of EBM and SLM samples
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than that of EBM, which could be attributed to a higher activity
in the SLM sample and therefore a greater activity in the
formation of the passive film. That is why SLM exhibits a
higher icorr and higher corrosion rate (CR) than the EBM
sample. This may be related to the microstructural differences
between the two alloys, i.e., higher lattice misfit between a and
b phases in the EBM sample caused by the higher contents of
substitutional Al atoms in its a matrix (Table 1 and 2). Al
additions in Ti-alloys have been reported to decrease CR (Ref
51). Thus, the dominant phase in the EBM alloy, i.e., a phase,
may have lower corrosion than that in the SLM alloy. However,
a systematic study of the effect of Al additions in the Ti-6Al-4V
alloy is recommended to establish this hypothesis. Regardless
of the differences between both alloys, their corrosion rates are
feasible for multiple industrial applications as they are lower

than that recommended by the American Association of
Corrosion Engineers of 0.05 mm year�1 (Ref 23). Additionally,
the CR can be considered as perfect (< 10�3 mm year�1) and
very stable (10�3-10�2 mm year�1) for the EBM and SLM
samples, respectively (Ref 50).

4. Conclusions

The electron beam melted (EBM) and selective laser melted
(SLM) Ti-6Al-4V alloys after hot isostatic pressing shown
higher ductility compared to their reported EBM and SLM
counterparts in as-printed state. The microstructure–properties
relationship was studied by electron microscopy as well as
tensile and electrochemical polarization testing. The main
findings can be summarized as follows:

1. Both alloys showed similar microstructures described by
lamellar V-enriched b-BCC phase surrounded by Al-en-
riched a-HCP phase. The phase percentage of 93.06 and
93.39% a-phase was comparable for both alloys. A slight
increment of lattice parameters in the EBM sample was
consistent with its higher content of substitutional Al in
the a-HCP matrix.

2. The EBM sample showed simultaneously 1% higher
yield strength and 39% higher uniform elongation than
the SLM alloy. The strain hardening rate curve of the
EBM sample showed extra strain hardening given by the
activation of multistage defects-driven strengthening and
strain hardening mechanisms, i.e., substitutional solid
solution, multiphasic interfaces, grain boundaries, and
zone boundaries.

3. Dimple dominated fracture surface in the EBM sample
was congruent with its higher plasticity compared to the
SLM sample, which showed a combined plastic and brit-
tle like fracture behavior.

4. Cracking nucleated mainly at the a phase near high-me-
chanical mismatch a/b interfaces. This mechanism was
consistent with the reported generation of hetero-defor-
mation-induced (HDI) strengthening and strain hardening.
The HDI may be boosted in the EBM sample due to the
higher lattice misfit between its phases.

5. The EBM and SLM samples presented similar electro-
chemical activity evolution consistent with a similar
microstructure and chemical composition. A slightly
higher corrosion rate of the SLM sample may be related
to the lower Al content in its matrix compared to that in
the EBM sample.

Fig. 7 Corrosion behavior by (a) potentiodynamic curves and (b)
comparison of corrosion potential of EBM and SLM alloys of this
work with Ti-6Al-4V alloys from literature (Ref 33, 48, 52)

Table 4 Electrochemical parameters from potentiodynamic curves of both studied alloys

Alloy Ecorr, V bc, V dec21 ba, V dec21 icorr, lA cm22 CR, lm year21

EBM � 0.351 ± 0.016 � 0.291 ± 0.019 0.332 ± 0.025 0.088 ± 0.179 0.744 ± 1.15
SLM � 0.345 ± 0.023 � 0.229 ± 0.027 0.212 ± 0.044 0.165 ± 0.286 1.396 ± 1.98
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