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Abstract—Several situations arise in industrial practice which
calls for joining of dissimilar metals. With increasing demand in the
application requirements, dissimilar metal joining becomes inevitable
in modern engineering industries. The metals employed are the
structure for effective and utilization of the special properties of each
metal. The purpose of this paper is to present the research and
development status of titanium (Ti) and aluminium (Al) dissimilar
alloys weldment by the researchers worldwide. The detailed analysis
of problems faced during welding of dissimilar metal joint for Ti/Al
metal combinations are discussed. Microstructural variations in heat
affected zone (HAZ), fusion zone (FZ), Intermetallic compound
(IMC) layer and surface fracture of weldments are analysed.
Additionally, mechanical property variations and microstructural
feature have been studied by the researchers. The paper provides a
detailed literature review of Ti/Al dissimilar metal joint
microchemistry and property variation across the weldment.
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I. INTRODUCTION

ELDING of dissimilar metal depends on the

metallurgical compatibility. Several metallurgical and
thermophysical variations can occur due to cooling of welding
cycle and phase transition during solidification [1]. The
formation of the joint affects the quality of assembly.
Metallurgical compatibility and poor chemical affinity can
result in brittle interface. This needs the improvement of
weldability of dissimilar metal weld through understanding
and control of the IMC layer. Many researchers conducted
mechanical and chemical analyses on several titanium (Ti) and
aluminium (Al) IMC to check their ductility and strength [2].
Additionally, diffusion welding of Ti and Al multi laminated
combination formed TiAlz depends upon the high temperature
from 660 to 680 °C [3].

Ti and Al metal combinations are studied by using Friction
Stir Welding (FSW). During welding Al side was plunged by
the tool pin. The particles of Ti in the Al matrix elongated less
than the surrounding of Al leading to the formation of cavities
in the nugget zone during the stirring action [4]. Some
difficulties were highlighted during FSW dissimilar metal butt
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weld joint because of their tendency to crack and to form
grooves due to the high speed tool rotation [5]. Welding
processes are mostly exploited in traditional fabrication and
innovative products. Metal joining is very popular in modern
production industries. Solid state and fusion welding process
is used in different products and metals [6]. In fusion welding
techniques, the laser beam has gained a prominent position as
an autogenous melting source for metal joining [7]. It melts
the surrounding material and high energy vaporizes a cavity
using thick structural steel plates [8]. Compared with other
fusion techniques, laser beam welding (LBW) can be
considered as a desirable thermal source for controlling
interfacial reaction layer [9].

Many researchers concentrated LBW with different
properties. During welding the laser light irradiates the Al
surface melts and solid surface of Ti wets. Disadvantages of
interfacial reaction reduce the mechanical properties and
initiation of cracks of weldment [10]. Laser beam focusing on
Al side is a challenging one and weld seam quality is affected
negatively [11]. In fibre laser it produced high performance
welding using Ti alone [12]. High speed full penetration fibre
laser welding of Ti and Al weld joint was investigated [13].
The formation of IMC layer thickness can reduce using fibre
laser [14]. Without chamfering and filler metals laser beam
can focus on Ti side at a close distance from the centre line of
the weldment which is called as offset welding [15]. Using
optical and electron microscopes, the effects of the welding
conditions on the IMC layer were studied. The solidified
interface formed from the Ti HAZ were studied as welded and
post weld heat treatments (PWHT) [16].

The same approach was used for magnesium and steel
dissimilar welding [17]. Laser welding with Al and steel has
proved to be viable [18]. Laser arc hybrid welding of high
strength steel and Al alloy joint with brass filler demonstrated
that the braze weld joint fabricated without Cu-Zn interlayer
fractured at the Al-Fe IMC [19]. The main motive of this
review paper is to know the research and development of
titanium (Ti) and aluminium (Al) dissimilar metal weld joint
using LBW. The detailed literature review with reference to
metallurgical properties has been discussed in this paper.
Characterization and analysis work of Ti/Al dissimilar
weldment by different authors have been discussed.

II. METALLURGICAL PROPERTIES

Laser welding-brazing of Ti6Al4V and 5056Al was
conducted using AIlSil2 filler metal. The metallurgical
characteristics of weld joints were analysed by scanning
electron microscope (SEM), energy dispersive spectroscopy
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(EDS) and optical microscopy [20]. The results showed that
the joint is divided into a welding part on the aluminium (Al)
side and brazing part on the titanium (Ti) side. An IMC layer
formed at the brazing interface between mixed seam metal and
titanium. The IMC layer at the interfacial top includes an
acicular TiAlSi intermetallic layer and a continuous Ti/Al
IMC near titanium alloy. The IMC layer at the interfacial
bottom is thin and different from that at the top.

The fibre laser welding of thin AA6061 and Ti6Al4V was
performed by focusing the laser beam on the Ti alloy side. The
effect on the microstructure and formation of interfacial IMC
layer of the dissimilar butt joint were discussed [21]. Fig. 1 (a)
shows the cross sections of the weldment. The Ti is the left
side while the Al is the right one. Both sides show a FZ and a
HAZ. The fusion of the Ti was due to the classic keyhole
welding mode. The heat transfer from Ti to Al produced the
continuity of the FZs. Fig. 1 (b) shows the magnification of
the bimetallic interface. The IMC layer was made of TizAl and
TiAl; compounds.

Fig. 1 (a) Weldment cross section and (b) Magnification of the
bimetallic interface

Joining mechanism of Ti/Al dissimilar alloy was
investigated using laser welding brazing process with
automated wire feed [22]. The microstructures of fusion
welding and brazing were analysed in details by transmission
electron microscope (TEM). It was found that microstructures
of FZ consist of a-Al grains and ternary near-eutectic structure
with a-Al, Si and Mg,Si. Interfacial reaction layers of brazing
joint were composed of a-Ti, nano-size granular Ti7A15Si12
and serration-shaped TiAls. Structure in IMC phase TiAlz was
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found when the thickness of the reaction layer was
approximately less than 1 um.

Joining of 5A06Al and Ti6Al4V alloys with a good
appearance of weldment was achieved by laser welding using
AlSil2 filler wire [23]. The interfacial microstructure of the
joints with a melting mode is much more complex as shown in
Fig. 2. Granular compounds, filamentous structure and solid-
state phase changes reaction layer appear at the interface.
According to the results obtained from the x-ray
diffractometer (XRD) and EDS study, interfacial
microstructure is divided into five layers such as solid-state
phase changes reaction layer with TizAl and precipitation
TisSis (I), eutectic reaction layer with TiAl and TisSi; (II),
hypoeutectic reaction layer of TisSiz and primary TiAl (III),
hypereutectic reaction layer of primary TisSiz and TiAl (IV)
and discontinuous reaction layer with Ti (Al, Si); (V).
Granular compounds TisSi; are surrounded by the IMC phase
TiAl in the hypereutectic reaction layer. The serration shaped
reaction layer still consists of the IMC Ti (Al Si)s.

Fig. 2 Interfacial microstructure of Ti/Al alloys joint

Dissimilar welding of Ti and Al metals was carried out
under the Al-Ti and Ti-Al combinations at various welding
speeds using single mode fibre laser having high power
density. It was confirmed that the high welding speed of 50
m/min could reduce the formation of brittle IMC such as AI;Ti
and Al,Ti. Mainly, AlsTi IMCs were generated in Al-Ti and
Al,Ti was produced in Ti-Al. A needle-shaped martensitic Ti
phase was provided under Al-Ti condition at 50 m/min
welding speed [24]. On the other hand, martensitic Ti phase
was not generated on the Ti-rich side of a FZ and small size
dendritic phases and island type phases of IMC formed from
Ti phase. Combination of Ti and Al sheet metals produced
strong weldment using single mode fibre laser with high
speeds.

The laser welding—brazing of Ti6Al4V and 5A06 alloys
with a 1.5 mm thickness in a butt configuration was carried
out by laser beam focusing on Al alloy side without a filler
metal [25]. The cross section of the weld joint is shown in Fig.
3 (a). It is mainly divided into three stages such as Ti zone, Al
FZ and Al zone. During welding-brazing Al liquid was spread
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over the Ti plate. Fig. 3 (b) shows the local graph of cross-
section. Titanium element was diffused in the in the interface
and to form new Ti rich crystal. Al liquid spreading length is
maximum over the Ti plate. Fig. 3 (c) shows the
microstructure of the cross section located at the C region in
Fig. 3 (b). Ti alloy microstructure consisted of o and B phases

[VFZ interface FZ/Al interface

Ti6AI4V

w11 lamellac
[} phase (white)

a phase (gray)

in which a phase was surrounded by the B phase [26]. IMC
layer was formed in between Ti ally and the FZ. Few Ti
elements infiltrated into the FZ to form the laminated Ti-rich
compounds. Fig. 3 (d) shows the microstructure of the cross
section located at the A region in Fig. 3 (b).

The spreading length of topside

Melted Ti

[i6AI4V

Ti6AI4V

[ phase (white) D

1
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Fig. 3 Cross section of the joint: (a) macro cross section, (b) local graph of cross section, (¢) SEM image of the C region and (d) SEM image of
the A region

Dissimilar LBW of AA6056 and Ti6Al4V alloy are
produced by inserting Ti-sheet into the profiled Al-sheet and
melting AA6056 alone. Uneven microstructure and localized
plastic deformation due to strength mismatch were
investigated [27]. Cracks were parallel and perpendicular to
the weld for fatigue crack propagation and fracture toughness
at room temperature. Also, brittle intermetallic TiAl; had been
formed at the interface. Crack propagation is faster than that of
HAZ and FZ. A feature in crack propagation is the steeper
slope occurred after initial stabilization. Striations are
observed from the AA6056-T6 base metals over the entire
fatigue crack propagation region shown in Figs. 4 (a) and (b).
Dimples and striations are observed on FZ cracks as shown in
Figs. 4 (c) and (d). In FZ, cracks are parallel to the weldment.
Crack length is increased and formed striations. All the
changes occurred in the fracture mode but not in the base
metal of AA6056. It is observed that due to the presence of
dimple, the strength is exceeded. The slope of fatigue
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propagation increased depending upon the striation mode.

The possibility of direct high speed Yb:YAG laser welding
of AAS5754 to Ti6Al4V alloys keyhole mode has been
explored. In order to understand the influence of contact
interface on the tensile strength of the weldment, the fracture
surface of the weld joint obtained after tensile test was studied
by SEM [28]. Under all operational conditions, the fracture
involved contact interface situated between Al and Ti-rich
melted zones. It was found that morphologies of contact
interface result in the mode of fracture illustrated by SEM
topography structure as shown in Fig. 5. The sample having
thin contact interface present fracture surface composed by
zone of Al and containing various proportions between Ti and
Al. The zones containing both Ti and Al present cleavage
fracture mode and contain mixtures of different intermetallics,
where TiAl phase dominates. Crack initiates in a thin contact
interface surface due to TizAl situated at titanium interface
side and propagate near Al-rich zone. High tensile strength of

113 1SN1:0000000091950263



Open Science Index, Mechanical and Materials Engineering Vol:16, No:5, 2022 publications.waset.org/10012525. pdf

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Materials Engineering
Vol:16, No:5, 2022

such weld joint can be attributed to higher mechanical stability
and more ductile behaviour of Al zone comparing to brittle

intermetallic zones.

[

striations

i g 4
[I ation -

Fig. 4 (a) Fatigue crack propagation in AA6056, (b) Fatigue crack propagation in T6, (c) and (d) FZ crack

Fig. 5 SEM image if fracture surface

5A06 and Ti6Al4V combinations are joined by using CO»
spot laser welding brazing with the filler metal of Al-12Si.
During welding Si diffusion behaviour has a significant effect
on the formation of IMC [29]. To analyse the Si diffusion
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behaviour, a model for the prediction of the chemical potential
for alloy was established. According to the results of the
influence of the element content and temperature in TiAlSi
system on Si chemical potential, the diffusion of Si element
was analysed for Ti dissolution and melting mode, which
presents a better agreement with the experimental data.

The interfacial characteristics of dissimilar Ti6AI4V/
AA6060 weld joint were produced by pulsed Nd:YAG LBW
[30]. The interface interaction relationship of the weld joint is
analysed by SEM as shown in Fig. 6. The potential phases of
TiAl and TiAl; were observed near the Ti/Al interface. The
propagation path of phase change in the Ti/Al interface can be
explained by mismatch in thermophysical properties and by
thermodynamic factor. As the Ti6Al4V has much higher
fusion temperature than AA6060, the volume of melted Al
was much larger than the volume of melted Ti. Due to the high
solidification rates proper to laser welding, the main
solidification process was the local equilibrium at solid-liquid
interface and the convective mixture between melted materials
is poor. Based on the analysis, it can be indicated that the
rapid rate with respect to cooling or solidification rate
seriously affected the crack initiation. It should be noticed that
the time available for the residual liquid to refill and heal the
initiated cracks may be mitigated by high cooling rates.
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Fig. 6 Phase distribution in the Ti/Al interface

The phase relations in the titanium (Ti), aluminium (Al) and
silicon (Si) system were undertaken by differential thermal
analysis, metallography, X-ray diffraction and microprobe
analysis [31]. The measurements were combined with the
investigation of this alloy composition in the TiAlSi system.
The mixed results allowed the construction of a solidus
projection, a melting diagram of solidus and liquidus, partial
isothermal sections at 1270 °C and 1250 °C, three isopleths
with a constant percentage of one another components and a
reaction scheme.

Fibre laser-cold metal transfer arc hybrid welding was
developed to join AA6061 to Ti6Al4V alloys in butt
configuration. The optimal range of heat input for the accepted
joint was obtained, which is 83-98 J-mm™!. Approximate laser
power of 2.5 kW, both the volume of liquid metal generated
by heat input and the depth of outward and upward flow were
sufficient to fully cover the Ti sheet. This causes an accepted
joint without root defect [32].

T
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Fig. 7 IMC layer growth, (a) Appropriate laser power, (b) IMC layer
formation and (c) IMC layer

A sufficient interface reaction was achieved due to enough
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heat input, resulting in an IMC layer with appropriate
thickness as shown in Fig. 7 (a). At this stage, the formation
process of IMC layer is illustrated in Fig. 7 (b). Some Ti
atoms first dissolve into molten pool during the heating stage.
Subsequently, dissolved Ti atoms react with Al atoms to form
TiAl, along a liquid/solid interface as shown in Fig. 7 (c). The
formation of TiAls is suppressed, which would be attributed to
fast cooling rate of hybrid welding [33].

The corrosion behaviour of the Nd: YAG laser and gas
metal arc (GMA) welds of the AA6061-T6 alloy were
reported in [34]. The surface morphology observation and
composition analysis were investigated by SEM with energy
dispersive X-Ray (EDX) spectroscopy. An increase in the
precipitate phase was observed in the weld fusion zone
(WFZ). The WFZ suffers more pitting and cracks. It is
suggested that the increased precipitate phase increased the
galvanic corrosion couples and resulted in aggravation of
pitting and crack in the WFZ.

The dissimilar joining of T40 with A5754 alloys were
welded by using LBW [35]. After welding the metallurgical
properties are observed. The SEM-EDS analysis of interfacial
layers indicates that a serrate-shape TiAls intermetallic (IM)
mostly forms between solid Ti and liquid Al, with thickness
ranging between 0.5 and 2.4 pm, which are constantly
increasing with the volumetric energy as shown in Figs. 8 (a)
and (b). Such layers are thicker near the external edge of
welds, where the laser-induced temperature profile was higher
and tend to decrease toward the internal part of the weld.

TiAl; IM layer

0.5 [ .- J'JFI-._-G'ITEI'TH].'I.IE ke Tk i
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20.0

Fig. 8 SEM-EDS analysis of interfacial layers: (a) IM thickness and
(b) IM thickness versus volumetric energy
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For IM average thickness below 0.5 um, the IM becomes
strongly heterogeneous and does not involve the whole
interface. The resulting effect is that local thermal stresses
generated during the phase growth and subsequent cooling
have been sufficiently high to provoke interface de-bonding.
The resulting effect is that molten aluminium is debonded
from Ti, even if Ti has been correctly wetted. Consequently, a
minimum interfacial temperature is necessary to ensure an
optimal and uniform bonding between Ti and Al.

Dissimilar welding of Ti and Al using single mode fibre
laser with high welding speed and microstructural
characteristics of the interlayer in the Ti and Al weldment was
observed [36]. Full penetration welding was tried. The
intermetallic phases and areas of the welded zones are
observed by SEM and analysed by using XRD. The results
suggest a formation possibility of a strong Ti and Al dissimilar
weld with IMC reduced by a single mode fibre laser under the
condition of high welding speed.

; I3 -
P i = ™ o Vil
Fig. 9 (a) Weldment cross section and (b) IMC layer

Laser beam on the weldability of Ti6AI4V to 6061 alloys
dissimilar butt weld was presented. The data coming from the
metallurgical characterization of the weld were analysed [37].
Fig. 9 (a) shows the cross section of the weld joint. For the
joint, the laser beam produced key hole which was focused on
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the Ti side. The FZ of Al was generated through the Ti-Al
interface by heat. Therefore, the weld joint exhibited FZ by Al
side and Ti side which separated by IMC layer. Fig. 9 (b)
shows a SEM micrograph of the IMC layer in the highlighted
circle. For dissimilar Ti and Al alloys joint, the composition of
IMC layer is not uniform, varying from TizAl to AI3Ti as the
distance from A side FZ increases. The hardness of the
weldment increases from Al3Ti to AlzAl and other mechanical
properties are not even along the thickness.

The phase equilibrium in the TiAlSi system is observed in
the temperature range 700-1000 °C using ternary diffusion
couple experiment with pure Ti and AlSi eutectic alloy [38].
Some binary and ternary IMCs have been observed. The IM
such as TiAl,, TisAlzs, TisAl and TiAl formed as solid layers.
The IM TisSis and TisSiz are found as two-phase layers
associated with TiAl;. Two ternary IMCs 1; and 1, with
compositions close to TizAl:Sis and TizAlSis are noted. Also,
the microstructure of binary and ternary phases has been
reported.

-
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ry

FLxte dly
= ﬁ-li?-"_l @

R ¥

Fig. 10 Microstructures of the weld joint, (a) Microstructures of the
FZ near Al matrix and (b) Equiaxed crystal structure in FZ

Ti/Al dissimilar alloy joint was performed by a rectangular
spot laser welding-brazing method. The microstructural
properties of the weld joints were characterized. During the
welding-brazing process, fusion welded joint is formed by the
melted Al alloy and filler wire [39]. The influences of heat
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input on the microstructure of the fusion welding joint are not
significant. Fig. 10 shows the microstructure of fusion welded
joint. As shown in Fig. 10 (a), there were four different zones
such as parent metal (PM), bond zone (BZ), columnar crystal
zone (CCZ) and equiaxed crystal zone (ECZ). Fine
hypoeutectic microstructure was formed at BZ. The diffusion
of Si element from molten pool to BZ leads to the formation
of the hypoeutectic structure. The microstructures in CCZ and
ECZ are similar to that in BZ as partial melting Al alloy
matrix mixed with the completely melting filler wire. The
CCZ contains coarse columnar a-Al solid grains and eutectic
structures. The coarse columnar structure is nearly vertical to
the bond line, which is induced by higher cooling rate and

A6061
Fusion zone

Ti6Al4V

IMC layer

obvious direction of thermal conduction. Equiaxed a-Al grains
and eutectic structures compose the ECZ, as shown in Fig. 10
(b).

Commercially pure Ti and pure Al were subjected to
traditional methods of welding. These two metals lead to the
formation of brittle IMCs that compromise the quality of the
joint [40]. The problem stems from the extreme difference in
the welding temperature of the two metals and the different
thermal expansion and conductibility coefficient values are
higher for Al. These two metals are permanently joined by
LBW. Microstructural —characterization by SEM and
metallographic techniques were adopted to highlight the
transformation of these metals.

T hﬁ'?} 9

Ti6Al4V A6061

Fusion zone

IMC layer

Ti6AI4V

IMC layer

A6061

Fusion zone

Fig. 11 (a) Cross section of the joint, (b) Z5- Zone microstructure, (c) Interfacial microstructure of zone A, (d) Interfacial microstructure of
zone B and (e) Interfacial microstructure of zone C
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Cross section appearances of Ti6Al4V/A6061 laser welded
joint with laser offset of 0.9 mm is shown in Fig. 11 (a) [41]. It
is clear that titanium is not melted, while the melted aluminum
wets titanium surface at the interface, so that brazing joints are
produced. Fig. 11 (b) shows 5-zone microstructure of the
weldment near by the interface. The dendrite arm spacing
(DAS) are present in the FZ. The SEM backscattered electron
images of three zones such as zone A, B and C are shown in
Figs. 10 (c)-(e) for the joint. The interfacial IMC layer is a
discontinuous serrate-shape. Obviously, the thickness of the
IMC layer tends to decrease from top zone (zone A), through
middle zone (zone B) to bottom zone (zone C) of the joint.
The IMC layer thickness is about 0.8 mm in the top zone and
0.2 mm in the bottom zone. The average thickness of IMC
layer in zone A, B and C is 0.48 mm.

Laser assisted joining of AA5754 to T40 alloys with use of
AlSi filler wires was carried out. Continuous experimental
design method was applied to study the influence of
operational parameters on the properties of the joints [42]. The
morphology study was focused on the dissimilar interface. It
was found that interface morphologies might coexist in a
single sample because of a difference in local thermal history.
Fig. 12 shows the morphology of interface composed by well-
developed columnar structure. The thickness of the interface
was comprised between 13 and 25 pm.

s

10

Fig. 12 Interface morphology

The global view of fractured surface on titanium side is
shown in Fig. 13 (a). It shows Al-Si-rich zone and Ti-rich
zones. The tooth-like character of the interface between these
two zones corresponds to the periodical arrival of melted filler
wire at the bottom of the groove. In Al-Si rich zone,
transgranular fracture mode was observed and clearly shown
in Fig. 13 (b).

The fracture took place in the proximity of titanium
interface, as the concentration of Si was systematically
superior to that of filler wire. Visible Ti-rich zone is in fact the
surface of titanium groove that suffered from weak adherence
of filler material. In this zone, brazing was inefficient due to
insufficient energy supply. These zones were generally
situated at the middle or bottom of the weldment.

International Scholarly and Scientific Research & Innovation 16(5) 2022

Fig. 13 Fracture surface (a) X-map of global view and (b) Zoom on
fracture surface in Al-Si rich zone

Fig. 14 Cross sections of bead on plate welds for single mode and
multimode

In a single mode, all power concentrated on one particular
point and produced taper shape. Due to high intensity during
welding, small gap is produced in the joint, [43]. The
multimode laser beam more equally distributes its intensity
across the weld resulting in more stable welding conditions.
Fig. 14 shows cross sections of bead on plate welds for single
mode and multimode lasers in 0.06” thickness utilizing (a)
Single Mode Laser at 500 W and 300 ipm with a 30 micron
spot size; (b) Multi Mode Laser at 700W and 100 ipm with a
150 micron spot size; (c) Multi Mode Laser at 1 kW and 80
ipm with a 250 micron spot size. There are some cases where
single mode lasers can be implemented effectively in welding
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applications with high-speed welding. Using lower laser
power, it is possible to weld very close joints. But using multi-

Liguid Metal

mode lasers achieve a good penetration.

®

Fig. 15 Crystallization behavior of fusion welding joint, (a) Formation of weld pool and diffusion of element Si, (b) Formation of CCZ, (c)
Solidification of the seam and (d) Formation of the joint

The fusion welding zones as fusion line, CCZ and ECZ
have been discussed by using 5A06 and Ti6Al4V combination
[44]. The microstructures of welding joint consist of Al grains
and ternary near eutectic structure including Al, Si and Mg,Si.
Fusion line with fine hypoeutectic microstructure is formed by
diffusion of element Si from weld pool to semi molten zone at
solid and liquid interface. The columnar crystal formed due to
obvious directionality of heat conduction is shown in Figs. 15
(a)-(d). Equiaxed crystals are formed in the weld pool due to
the stir by filler wire and high degree of super cooling. The
microstructures of brazing zone are orderly from Ti alloy to
the seam consists of Ti nano size granular Ti;AlsSi;» and
serration shaped TiAls. Apparent stacking fault structure of
IMC TiAl; is found. During the interfacial reaction at solid
and liquid interface the formation of Ti;AlsSii> depended on
the dissolution of Ti alloy and the segregation of Si atoms and
IM phase TiAl; is formed by the crystallization. Growth of
brittle reaction layer could be suppressed because dissolution
of Ti alloy is weakened by formation of ternary compound
Ti7AlsSii>.

III. CONCLUSION AND FUTURE SCOPE

The outcome of the literature review, research and
developments in Ti/Al alloys welded by using LBW are as
follows:

1. The detailed analysis of problems faced during welding of
Ti/Al dissimilar metal combination has been discussed.
2. Analysis of Ti/Al weldment with respect to HAZ, IMC,
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(1]
[2]

[3]
[4]

[3]
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FZ, fracture and weld metal of joint by metallurgical
feature has been shared.

The paper provides a detailed literature review of
dissimilar metal property variation across the Ti/Al alloys
weldment.

The development of LBW is the experimental stage for
the past decade using various metal combinations.

The applicability of laser welding process for industrial
purposes is constrained by several key technical issues
that need to be further investigated.

Many researches mainly focused on laser welding of
conventional materials. Ti/Al dissimilar combinations are
worked by few researches.

More studies on properties of Ti/Al dissimilar metal need
to be addressed to gain a better understanding of the laser
welding process.
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