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Manufacturing industries throughout the world are con-
stantly facing the pressure to reduce carbon emissions.  e
aerospace and automobile industries strategy for reducing
carbon emissions is inherently centred around selection of
designs and materials aimed at reducing the overall weight.
Most common approaches to light-weighting have been
based on clever selection of materials that suggests using
engineered light alloys: titanium, magnesium, and alu-
minium and hybrid materials such as fibre-reinforced
composites with high strength-to-weight ratios.

Since by design, engineering devices are multicompo-
nent, and combining materials in design to achieve light-
weight requires the need to understand how well new and
different materials can fit to meet the functional (especially
structural) properties. Joining of materials in lightweight
designs has, therefore, become a topical issue [1].  ere is
still a lot of research to be performed to address the chal-
lenges that come with methods for joining because of the
rapid introduction of new lightweight alloys in designs of
components.  e issues facing the joining of dissimilar
materials, such as ceramics to metals [2], composite to metal
[3, 4], two dissimilar metals [5, 6], constantly need to be
addressed. Many joining techniques that are fusion-based
[1, 7] and mechanical fastenings [3] that have been proposed
are promising, but the accompanying severe plastic defor-
mation and the microstructural modifications that typically
attend joints for both fusion and mechanical joining pro-
cesses can potentially cause problems and need to be
addressed. Consequently, the mechanical condition of the
joint-affected zone needs to be studied well especially the

propensity for the development of residual stresses. A
continuous development of innovations is required to
achieve the goal of efficient joining methods for newly
developed lightweight materials that covers the commonly
used candidates: Ti-Al-V [2], Mg-Zn [6], and Al- alloys [7]
and fibre-reinforced plastics (FRP) [3, 4].

 e objective of this special issue is to collate manu-
scripts addressing significant developments and innovations
in research and overview of technology for joining and
combination of dissimilar materials in engineering com-
ponents to achieve improved performance and lightweight.
In this special issue, the published papers addressed several
issues relating to light-weighting that included (1) joining of
dissimilar materials, (2) microstructure-property relation-
ships in deformation processing, (3) combination of ma-
terials to achieve optimum engineering functions, and (4)
application of computational methods in manufacturing.

Magnesium (Mg) alloys because of its low specific
gravity, are currently attracting attention for light-weighting
designs especially in transport machines where the target is
to reduce energy consumption. Mg-AZ alloy series [8] were
originally designed to be shaped by casting, but as new alloys
are being introduced, the need for deformation shaping has
increased. Q. Yang et al. studied the deformation behaviour
of an Mg alloy during high temperature compression.  ey
reported the effects of processing parameters on the hot
forming of Mg AZ31.  eir work indicated the importance
of flow stress and its relationship with forming temperature.
 ey provided evidence of grain growth that resulted from
dynamic recrystallization at 500°C.
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Ti-6Al-4V alloys are the prime candidate material in
many lightweight designs because of their very high specific
stiffness (modulus-to-density ratio).  eir microstructures
depend so much on processing and structure-processing
relationship, which is a topical issue. X. Fang et al. studied
the microstructural behaviour of Ti-6Al-4V alloy due to
severe plastic deformation.  eir study provides insight into
the effects of forging temperature on the microstructure of
Ti-6Al-4V alloys. It was highlighted that the microstructural
homogeneity is enhanced by the dynamic plastic defor-
mation.  e problem of joining Ti-6Al-4V to other com-
ponents is important in the lightweight research. A. Sharma
and B. Ahn addressed the topical issue of metal ceramic
fusion bonding with the study of braze joining of Ti-6Al-4V
with zirconia (ZrO2) by developing a new filler material
based on Ag-Cu-Ti ternary alloy. Improved wettability of the
filler material leading to stronger joints was achieved by the
addition of specific amount of nanosized ceria (0.05 wt.%
CeO2) particles.

L. Fan et al. studied the effect of precision forming on the
quality of submerged arc-welded pipes.  ey developed an
analytical method to predict the spring-back in real time in
order to develop precision forming by crimping. D. Lv et al.
also studied the issue of a drill pipe joint which provides
connection, transformation, and transmission of torque for
high-speed drilling in the petroleum industry.  e effects of
Al-Zn coatings on the adhesive strength, morphology of
microstructure, and corrosion resistance were studied.

X. Li et al. analysed different strength factors of a
conveyor belt where a joint between the steel rope and
rubber was obtained by an adhesive layer.  ey employed
computational methods to analyse the integrity of the
conveyor belt splices.

Aluminium is another candidate material often used for
light weight. Its uses with other structural materials made
joining a topical issue. Y. Ge and Y. Xia addressed the
dynamic behaviour of dissimilar joints of aluminium and
steel sheets for both self-piercing riveting and mechanical
clinching process.  eir study concluded that the joint
strength can be significantly improved by prestraining
through baking process.

 e compilation of papers in this special issue covers a
wide range of issues relating to innovations and research
development in the use of lightweight and addressing
processing issues. It is hoped that they will generate more
interest that will spring more discussions on this and other
related issues.
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