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ABOUT DTIC AND DSIAC 
The Defense Technical Information Center (DTIC) collects, disseminates, and analyzes scientific 
and technical information to rapidly and reliably deliver knowledge that propels development 
of the next generation of Warfighter technologies.  DTIC amplifies the U.S. Department of 
Defense’s (DoD’s) multibillion dollar annual investment in science and technology by collecting 
information and enhancing the digital search, analysis, and collaboration tools that make 
information widely available to decision makers, researchers, engineers, and scientists across 
the Department. 

DTIC sponsors the DoD Information Analysis Center’s (IAC’s) program, which provides critical, 
flexible, and cutting-edge research and analysis to produce relevant and reusable scientific and 
technical information for acquisition program managers, DoD laboratories, Program Executive 
Offices, and Combatant Commands.  The IACs are staffed by, or have access to, hundreds of 
scientists, engineers, and information specialists who provide research and analysis to 
customers with diverse, complex, and challenging requirements. 

The Defense Systems Information Analysis Center (DSIAC) is a DoD IAC sponsored by DTIC to 
provide expertise in nine technical focus areas:  weapons systems; survivability and 
vulnerability; reliability, maintainability, quality, supportability, and interoperability; advanced 
materials; military sensing; autonomous systems; energetics; directed energy; and non-lethal 
weapons.  DSIAC is operated by SURVICE Engineering Company under contract FA8075-14-D-
0001. 

A chief service of the DoD IACs is free technical inquiry (TI) research, limited to 4 research hours 
per inquiry.  This TI response report summarizes the research findings of one such inquiry 
jointly conducted by DSIAC. 
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ABSTRACT 
The Defense Systems Information Analysis Center (DSIAC) was asked to conduct an analysis of 
the use of graphene for stealth in unmanned aerial vehicles (UAVs). DSIAC staff searched a 
variety of databases, including open-source documents, the Defense Systems Information 
Analysis Center’s repository, and Scopus, to identify relevant publications. Few sources found 
mentioned the successful use of graphene in UAVs, specifically for stealth. Graphene shows 
many promising benefits for aerospace applications, including reducing drag and increasing 
impact resistance, thermal management, lightning resistance, and stealth in UAVs. Using 
graphene as a skin on UAVs is currently being researched, with the goal of widespread use in 
aerospace. Relevant research has been included that could have potential stealth applications 
in aerospace.  
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1.0  TI Request 

1.1  INQUIRY 
What is an analysis of the use of graphene to achieve stealth in small unmanned aerial vehicles 
(UAVs)? 

1.2  DESCRIPTION 

While graphene was discovered over a decade ago, its uses continue to prove innumerable for 
aerospace applications. Graphene has been shown to absorb light radiation, making it ideal for 
UAVs in stealth applications and missions. Ongoing research is working toward applying 
graphene in aerospace applications, including graphene skins for stealth. With this being a 
relatively new technology, publications were limited.  

2.0  TI Response 
The Defense Systems Information Analysis Center searched open-source documents for 
research mentioning graphene use for stealth in UAVs. Since being discovered in its stable state 
in 2010 by isolating it from graphite, graphene has been shown to have multiple applications in 
the aerospace sector. 

Stable graphene is incredibly strong, cheap, and has extraordinary mechanical, thermal, and 
electrical properties. Graphene is 200× stronger than steel but 6× less dense, which allows 
UAVs to be more lightweight, incredibly stronger, and more fuel efficient. It shows a resistance 
to lightning strikes by being built into the carbon fiber of aircrafts, creating a skin. Graphene 
skin distributes heat evenly across an aircraft, which can prevent ice buildup. It can be used in 
boosting battery power, if incorporated [1]. 

2.1.1 GRAPHENE RESEARCH 
Due to its multiple applications in aerospace, many researchers are exploring how graphene 
can be used for stealth applications. 

Ultralight graphene foam (GF) and multiwalled carbon nanotubes/multiwalled graphene foam 
(MGF) have been demonstrated to achieve both superior terahertz shielding and stealth 
performance due to the dominant absorption loss, with negligible reflection. Terahertz 
shielding effectiveness values of GF and MGF, both 3 mm thick, reach up to 74 and 61 dB. Their 
average terahertz reflection loss values are achieved up to 23 and 20 dB, respectively, which 
are the best results in existing broadband terahertz shielding/stealth materials. 
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Comprehensively considering the important indicators of density, bandwidth, and intensity, the 
specific average terahertz shielding coefficient and the specific average terahertz absorption 
performance are achieved up to 1.1 × 105 and 3.6 × 104 dB cm3 g−1, respectively, which is over 
thousands of times larger than other kinds of materials reported previously [1]. 

Graphene is also being researched for use in thermal camouflage, or a real-life invisibility cloak. 
In a study led by the University of Manchester’s graphene expert, Professor Coskun Kacabas, a 
thin and flexible material using graphene is being investigated [2]. The graphene material 
contains a super-strength layer of carbon atoms that conducts electricity. When a current is 
applied to the graphene, it stops producing the tell-tale infrared radiation that would otherwise 
give away the wearer’s position. The material is thin, light, and easy to bend around objects, 
meaning it could cover military personnel or weapons. It adapts to shield hot or cold objects 
from thermal-imaging cameras, leading to new technologies for thermal camouflage and 
stealth missions [2]. This material is currently being marketed for adaptive bodywear for 
soldiers, such as the glove seen in Figure 1, but has the potential use for other military uses. In 
the figure, the glove is made using the “miracle material” graphene and can quickly adapt to 
shield hot or cold objects from thermal-imaging cameras. 

 

Figure 1:  Thermal Imagery of the Material Before (Left) and After (Right) Activation. Red, Green, and 
Yellow Show Hot While Blue Shows Cold [8] (image used with permission). 

 
In 2014, researchers explored how graphene can be used for electromagnetic interference 
(EMI) shielding. A high-performance, EMI shielding composite based on reduced graphene 
oxide (rGO) and polystyrene (PS) was realized via high-pressure, solid-phase compression 
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molding. Superior shielding effectiveness of 45.1 dB, the highest value among rGO-based 
polymer composite, was achieved with only 3.47 vol% rGO loading. This allowed a multifaceted, 
segregated architecture, with rGO selectively located on the boundaries among PS multifacets. 
The special architecture not only provided many interfaces to absorb the electromagnetic 
waves but also dramatically reduced the loading of rGO by confining it at the interfaces. 
Moreover, the mechanical strength of the segregated composite was dramatically enhanced 
using high pressure at 350 MPa, overcoming the major disadvantage of the composite made by 
conventional pressure (5 MPa). The composite prepared by the higher pressure showed 94% 
and 40% increments in compressive strength and compressive modulus, respectively. These 
results demonstrated a promising method to fabricate an economical, robust, and highly 
efficient EMI shielding material [3]. 
 
Other research has shown that graphene absorbs 2% of light radiation while blocking any gases 
completely, so it is perfect for bullet and bomb proofing shields and windows of vehicles and 
highly secure buildings [4]. University of Michigan researchers found that graphene carbon 
nanotubes also absorb radar, with suspension in paint likely to add to stealth capabilities to 
existing craft [5]. 

2.1.2 GRAPHENE IN DRONES 
In 2016 at the Farnborough International Air Show in the United Kingdom, the world saw the 
maiden flight of the first model aircraft with graphene incorporated in its structure. 
Researchers found graphene reduced drag, increased impact resistance, and showed promising 
thermal management [6].  

In 2018, the University of Central Lancashire (UCLan) unveiled Juno, the world’s first graphene 
skinned UAV. The UCLan engineering team worked with the Sheffield Advanced Manufacturing 
Research Center, the University of Manchester’s National Graphene Institute, Haydale 
Graphene Industries, and other businesses to develop Juno, which also included graphene 
batteries and three-dimensional printed parts [7]. The team plans to continue investigating the 
potential effects of graphene in drag reduction, thermal management, and, ultimately, the 
ability to achieve lightning strike protection for aerospace and other related opportunities.  
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