Additive

Manufacturing

The strategic implications
by 2ndLt Matthew Suarez

[Additive manufacturing], if harnessed and employed
correctly, would enable the Marine Corps and Navy
not only to get to the battle faster, but also to arrive
there with the capabilities and weapons to dominate.
The Marines will be equipped to “innovate-in-place”
and build mission-specific equipment to suit which-
ever “clime and place” in which they find themselves
... The faster we build and replace broken weapons

of war, the faster we win.

t is well known thar addirtive
manufacturing, better known as
3D printing, will help segue the
military and modern technology
into the future. The potential for the
expedited manufacturing of materi-
als will revolutionize how the giobai
economy and supply chains operate.
Goods normally manufactured across
the world can now be printed in one’s
backyard, suppiying necessary materials
in a faster and cheaper manner than the
current trading system. It imrncdiatciy
providcs users with a strategic ability.
The faster production of suppiics lo-
caily rcsuppiics units in need of mate-
riel quickcr—cxpcditing supply chain
capabilities, refurbishing and outfitting
units faster, ultimately increasing their
sustainabiiity and icthaiity.

Many articles and reports focus on
the impiications of this tcchnoiogy
ptinting other tools, machines, or ob-
jects right on the spot, failing to focus
on the major, strategic consequences
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—Capt Matthew Friedell

inherent of this capability. The broad
focus of articles dictating the potential
capabilities of additive manufacturing
is on the ractical and operationai ben-
efits that accompany this production.
3D printing is more than just a con-
venient printet; it is a technology that

3D printing is more than
just a convenient print-
er; it is a technology
that will provide the
U.S. military a strategic
advantage.

will providc the U.S. niiiitary a strategic
advantage.

'T.X. Hammes’ article regarding the
strategic implications of 3D printing
briefly mentions the military aspect,?
but his expansion on the subject a year
later? further details the potcntiai effects
that localized production could have on
the giobal trading system. He argues
that 3D printing—in conjunction with
artificial intciiigcncc and autonomous
robotic systems—would streamline pro-
duction locally, potentially rendering
the current global economy obsolete.
The strategic significance of the reduced
costs and streamlined production by
these systems can have serious effects
not only on the global economy but
also on the finances for the military.

Furthermore, Dr. Aaron Martin and
Ben FitzGerald published a report? fo-
cusing on streamlining the production
of unmanned acrial systems through 3D
printing supported by robotic systems
and artificial intelligence to surge the
battlefield with more assets at faster
rates. They focus on the growing ex-
penses associated with tf:chnoiogicai
development and the procurement of
newer weapons systems and provide
a framework to reduce the costs and
increase cfﬁcicncy in producing air-
craft—starting with unmanned aerial
systems. The increased cfﬁcicncy of re-
ducing production costs and increasing
production spccds outputs more aircraft
to the operational forces, ultimately giv-
ing them strategic advantages. Martin,
FitzGerald, and Hammes all illustrate
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SPMAGTF-Southern Command Matine is measuring a water nozzle as part of the training he
received on 3D printing during a course conducted at Camp Lejeune, NC. The course provides
hands-on experience with 3D printing, computer-aided design, files creation, and manufac-

turing. (Photo by Syt lan Leones.)

the significance of this capability in
financial and economic terms, which
is imperative to a military-industrial
complex with rising expenditures.

Additive manufacturing has long
been part of the Marine Corps’ discus-
sion. Former Commandant Gen Robert
B. Neller understood the potf:ntiai that
it provides and has inculcated an at-
titude to expand on this technology.
Additionally, Sean Walsh published a
fantastic article in the Gazette in 2015
detailing the potential for 3D printing
in the Marine Corps. It is one of the few
articles dedicated to taking a df:f:p look
into the future and provides a frame-
work for the Marine Corps to follow.©
However, it falls short of emphasizing
the strategic impiications associated
with 3D printing for military forces.
He understands that 3D printing will
revolutionize the logistic capacity for
the military, but the scope of the article
focuses too deeply on the tactical and
operational aspects therein. He fails to
explain the true signiﬁcance that 3D
printing establishes: it will affect all
otganizational levels, revolutionizing
logistic Capabiiities.

The application of 3D printing in
forward depioyed forces has signiﬁcant
strategic irnplications for the suppiy and
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logistical support for forward combat
units. The famous aphorism “amateurs
talk about tactics, but professionals
study logistics” is integral in this situ-
ation. History shows that leveraging
current technologies for combat sup-
port rather than warfare oftentimes
provides the advantage to the victor.
For instance, Napoleon revolutionized

the way he organized his armies to re-
duce the iogisticai footprint.7 Patton’s
“Red Ball Express” during World War
IT provided constant logistic support
to forward units, facilitating greater
sustainabiiity for American and allied
combat troops. Additionally, Ameri-
ca’s unprecedented mass production
of Liberty ships during the same war
increased the sustainabiiity of Allied
forces in both Europe and the Pacific;
the German U-boat campaign could not
sink enough ships to hinder continued
supply. The U.S. submarine campaign
in the Pacific initiaily cxpcricnccd many
difficulties yet resulted in the destruc-
tion of nearly 60 percent of the Japanese
merchant marine capacity, effectively
rendering the Japanese ability to sustain
combat Lroops iogisticaily impossibie.8
It remains imperative today, as it did in
the past, that our logistics capability
remain secure and intuitive.

It is apparent that 3D printing can
revolutionize the iogistic capabiiities of
the military. Streamlined production,
reduced costs, and local manufactur-
ing provide enhanced sustainability.
Sustaining combat forces over longer
periods of time is the key component
that efficient iogistic capabiiities provide
to the military, ultimately increasing the
if:thaiity of those forces. Locaiizing the
production of key materials and stream-
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These items were printed for the commiunications section, Combat Logistics Battalion 11, Tith
MEU during deployment. (Photo by Syt Adam Dublinsks.)
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Sgt Willis explains the functions of a 3D printer on beard the USS Wasp while underway in
the Pacific Ocean. (Photo by Cpi Stormy Mendez,)

lining repair allows the Warﬁghters at
the tactical level to be outfirted for sus-
tained combat at faster rates and for lon-
ger periods of time at significantly lower
costs, affording a long-term advanrage
logistically. As Walsh wrote, “3D print-
ing has the potential to redefine military
logistics support to operations,”™ but it
does not do so without true strategic
significance. The longer forward troops

an edge over the next adversary is inte-
gral to achieving success. Additive man-
ufacturing is fundamentally strategic in
nature. While it can quickly provide
tactical and operational forces manu-
factured logistic support and supply, it
ultimately provides the sustainabiliry of
combar forces, increasing their lethal-
ity and effectivity. These inexpensive
machines can produce critical parts in

The Marine Corps and the other Services are develop-
ing ways to integrate this new technology, but it is
integral to understand the true implications and capa-
bilities that additive manufacturing provides.

are supplied with necessary matetiel, the
longer they are sustained and the longer
they may remain lethal. 3D printing not
only improves sustainability but, more
impeortantly, lethality through means of
supply.

'T'he Marine Corps and the other Set-
vices ate developing ways to integrate
this new technology, but it is integral
to understand the true implications and
capabilities that additive manufacturing
provides. The next conflict will be more
complex than the last one, so achieving
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a matter of hours at significantly faster
and more efficient speeds. The cost and
speed of resupply materials will drop
significantly and increase the sustain-
ability of forces more cheaply. Cheaper
resupply for forces allows those funds to
be utilized in similarly creative ways to
support achieving advantages over one’s
advetsary. The economic and financial
potential that additive manufacturing
affords is so significant, one would be
remmiss to not attain and implement that
capability sooner. Additive manufactur-

ing is the future of logistics, but it is
absolutely critical to recognize that the
economic and logistical significance of
additive manufacturing is fundamen-
tally strategic in nature.
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