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Military Implications of use of Novel Materials and
Manufacturing Technologies

The use of Novel Materials and emerging manufacturing technologies in military applications
offers many benefits. By using materials that are specifically designed for military
applications, military personnel can have greater confidence in their equipment and focus on
their mission objectives.

In modern military operations, the ability to quickly
adapt to changing circumstances and emerging
threats is critical.

With the advent of Novel Materials and emerging
manufacturing technologies, military personnel can
benefit from improved performance, versatility, and
cost savings.

However, there are also potential drawbacks that
must be considered, including the unknown long-
term effects of Novel Materials on personnel health
and the environment, limited availability, limited
testing, and ethical concerns.

Novel Materials offer significant improvements in
performance over traditional materials.

For example, composite materials in body armor
can provide greater protection against ballistic
threats while also being lighter in weight and more
comfortable to wear, allowing soldiers to remain
agile and mobile while still being protected.

These materials can also provide superior
protection  against armor-piercing  rounds.
Additionally, the use of advanced technologies in
energy storage is of great importance in modern
warfare.

Energy demand is growing, and more efficient
batteries with fewer supply chain issues are
necessary.

Novel Materials can be designed to meet specific
requirements of a military application, such as
resistance to extreme temperatures, chemicals, or
transparency to EM radiations.

They can also be designed to be multifunctional,
such as piezoelectric materials used in sensors
that can detect changes in pressure, temperature,
or other environmental factors.

This can be particularly useful in detecting and
identifying hidden threats, such as landmines or
buried explosive devices.

Cost savings can also be achieved using Novel
Materials.

3D printing technology can produce complex
geometries without the need for expensive tooling.

Advanced coatings and surface treatments can
extend the service life of military equipment,

reducing the overall lifecycle cost of military
equipment and improving readiness.

However, there are also potential drawbacks that
must be considered.

One of the main concerns is the limited testing of
Novel Materials. They may not have been tested as
thoroughly as traditional materials, which can
increase the risk of failure, particularly in critical
applications such as aircraft or missile
components.

Another concern is the unknown long-term effects
of Novel Materials on personnel health and the
environment. The use of nanoparticles in military
applications, for example, could have unintended
consequences that may not be fully understood.

The potential military applications of emerging
manufacturing technologies are also to be
considered.

4D printing, in particular, needs a special attention
due to its ability to incorporate the dimension of
time. This innovative technology holds great
promise in revolutionizing the manufacturing
industry and beyond, with benefits that include self-
assembly, enhanced functionality, and versatility
with a wide range of materials. Specifically, 4D
printing offers the ability for objects to transform or
adjust over time, making it ideal for various
applications such as medical devices and self-
assembling structures in space.

However, potential drawbacks such as the
unknown long-term effects of Novel Materials on
personnel health and the environment, limited
availability, limited testing, and ethical concerns
must be carefully considered. Overall, the benefits
of Novel Materials and emerging manufacturing
technologies in military applications outweigh the
risks, but caution must be exercised in their
development and deployment.

In conclusion, the use of Novel Materials and
emerging manufacturing technologies in military
applications offers many benefits. By using
materials that are specifically designed for military
applications, military personnel can have greater
confidence in their equipment and focus on their
mission objectives.



