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Editorial Corner

Historical roots in metallurgy and solid-state physics 
have given way to a more expansive field known as 
materials science, which supports many branches of 
physical and engineering science [1]–[3]. These days, it 
also includes the mechanical behaviour of sophisticated  
manufactured products in extreme conditions, as well 
as computations and measurements of the nature of 
bonding in materials. Businesses across the world 
have shifted from supplying raw materials like metals, 
polymers, and ceramics to supplying finished products 
like components and systems to sectors like healthcare, 
energy, aerospace, and others that rely on innovatively 
integrating new materials [4]. Three primary industrial 
and societal needs will shape the development of novel 
materials in the years to come: 1) sustainability and 
materials security; 2) materials for energy; and 3) high 
value markets [5]–[7]. This is in contrast to looking at 
different types of materials. In order to stay up with 
the rapid pace set by modern materials, research and 
development (R&D) and engineering departments 
must exert extraordinary effort. A company or a  
competitor can always come out with a new product 
or service that helps them gain market share, customer  
needs, boost profits, or comply with regulations.  
Using thermoplastics and high-tech materials, businesses  
can now print out fully functional product components 
using 3-D or 4-D printers. These parts can be made in 
limited quantities and supplied to customers directly or 
refined for use in the mass production of specialized, 
high-quality products [8], [9]. 
 Manufacturers may use polymer matrix composites  
to create products that are not only more robust and 
long-lasting, but also more manageable and portable 
[10]. Electronics, aerospace, automobiles, paints and 
coatings, energy storage, and other fields may all profit 
from graphene because of its remarkable and unusual 

mix of properties [11]. Industries and engineering 
fields can discover the state-of-the-art resources they 
require in areas such as composite and nanomaterials, 
polymer and concrete, metal and alloy, hybrid ceramic  
materials, electrical materials, and biomaterials [11]–
[13].
 Multiple machines are now on the market, suggesting  
that the number of businesses using additive  
manufacturing is on the rise. Porous graded  
membranes have potential game-changing uses in 
filtration and energy conversion devices, anisotropic 
metamaterials, and active biomaterial implants [14]. 
A small number of materials are currently amenable 
to these methods of production, and their ultimate  
qualities are on par with those of materials manufactured  
using more traditional means. One explanation for this 
is that our fundamental understanding of materials  
science has progressed much faster than additive 
manufacturing's mechanical capabilities (software, 
positioning actuators and controllers, lasers, etc.) [15]. 
This adds to the occurrence of the phenomenon in 
question because of the micro-structural and residual 
stress evolution, defects, geometrical control of the 
new materials [16], [17]. When compared to well-
established subtractive technologies like machining, 
the production tools and control used in additive 
manufacturing are less sophisticated. Similarly, the 
development lag has slowed the incorporation of novel 
materials into the additive process. The reasons why 
companies spend money on discovering and vetting 
new applications for cutting-edge materials. Following 
are a few typical cases for the importance of advanced 
materials and technologies for various Engineering 
applications:

• Reduced costs and increased profitability: 
Newer, more technologically advanced materials 
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can outlast their less advanced counterparts, saving 
manufacturers and consumers money in the long run 
by reducing the frequency with which components 
need to be replaced. 

• Increased customer satisfaction and loyalty: 
Advanced materials, by virtue of their superior qualities,  
can result in finished goods that better meet client 
needs and have fewer flaws, all of which contribute 
to higher competitiveness. 

• Regulatory compliance and sustainability:  
Manufacturing and production are becoming  
increasingly difficult as a result of new and stricter 
laws. Companies can use cutting-edge materials to 
meet regulatory requirements without compromising 
on performance.
 Metal matrix composites (MMCs) and ceramic 
matrix composites (CMCs) are both playing significant 
roles in the development of cutting-edge materials and 
technologies that can be applied in a wide variety of 
engineering specializations. The mechanical properties  
of MMCs are superior to those of their monolithic 
equivalents, particularly in terms of specific strength 
and specific elastic modulus. Additionally, with careful 
compositional control, they may exhibit remarkable 
thermal conductivity, electric conductivity, dimensional  
stability, damping capacity, and wear resistance [18], 
[19]. Matrix metal matrix composites have been 
studied for over 40 years, and in that time, significant 
technological obstacles have been overcome [20]. 
Therefore MMCs are being used more and more 
frequently in fields like as security, transportation,  
aircraft, electronics, and even leisure and entertainment.  
The widespread use of MMCs has also motivated 
researchers to dig further into the best ways to make 
and put these tools to work [21]–[23].
 Hybrid reinforcing is an alternative and essential  
method for designing and constructing improved 
MMCs. The goal of this approach is to increase the 
overall performance of the system by adding numerous  
types of hybrid reinforcements into a metal matrix and 
banking on the synergistic effects resulting from the 
specific strengths of the hybrid reinforcements [24], 
[25]. Since the hybrid reinforcement strategy is based 
on selecting the most appropriate type, content, and 
ratio of the hybrid reinforcements to achieve optimal 
performance, it provides greater convenience and 
promise than the construction of bioinspired structures 
when it comes to building MMCs in large quantities.  

Therefore, similar methods to those presently  
employed in the production of MMCs can be used to 
synthesize hybrid MMCs. Selecting the right hybrid 
reinforcements also allows for a nice compromise 
between excellent mechanical capabilities, wear  
resistance, and other desirable physical attributes. As 
a result, the development of hybrid composites has the 
potential to greatly expand the range of present MMC 
uses [22], [26].
 Composite materials having a ceramic matrix 
are known as ceramic matrix composites. The ceramic 
matrix is reinforced with another polymer or metal 
phase and various reinforcements like fibers, whiskers,  
CNTs, graphene, particles, and so on (CMCs) [27]. 
These composites have a number of beneficial  
features, including increased strength and toughness 
and wear behaviour, good impact resistance, excellent 
thermal stability, and excellent temperature resistance. 
CMCs are a widely used material class with applications  
in a variety of fields, including the military and  
transportation, energy and power, electronics and 
electricals, chemistry and medical. The exceptional 
mechanical and physical qualities that CMCs possess 
are the reason for their widespread use. Because of 
the uses of ceramic matrix composites, there is an  
increasing need for them. The global market for CMCs 
is expected to grow from USD 8.1 billion in 2018 to 
USD 20.7 billion in 2026, representing a Compound 
Annual Growth Rate (CAGR) of almost 19% over the 
past several years [2], [3].
 The Emerging Technologies Awareness  
Committee (ETAC) of ASM International conducted a 
survey of three hundred ASM members and compiled 
a list of technological and process breakthroughs 
based on the results of the survey [28], [29]. The new 
developments are expected to have a major impact 
on materials science and engineering soon. If you're 
interested in staying abreast of the latest advances 
in the field of materials science and engineering, a 
great resource for learning about new research and  
technical breakthroughs is research articles published 
in academic journals. Organizations will need to adjust 
their approaches to product design, development, and 
production to stay up with the revolutionary changes 
that modern materials are bringing to the commercial  
world. Unquestionably, fresh perspectives and  
opportunities will become available; the most successful  
companies will be those that assist their R&D and 
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engineering experts in recognizing and making the 
most of these opportunities.
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