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The following is taken from the n-tech Research Report, “Smart Structures in 
Aerospace: Market Opportunities: 2016-2025”  

Introduction 

Executives in the aerospace and defense sector are expecting 2016 to be a good year 
with around 3% revenue growth.  While this is hardly suggests a boom, it is much better 
than we have seen in this industry for a few years and should provide the confidence for 
the aerospace industry to fund projects in smart materials in general and smart structures 
in particular. 
 
In addition to the good news about the underlying addressable market for smart 
aerospace structures, what we are seeing is a growing role in the aerospace industry for 
this kind of intelligence.  This is encouraged by the focus on comfort and safety in the 
latest generations of airliners and executive jets as well as in the need for constant 
monitoring and reconfiguration on unmanned vehicles.  In the table below we show how 
the smart structure market is expected to evolve in the aerospace market over the next 
decade. 
 
As n-tech sees it a number of factors will continue to shape this market with a few being 
pre-eminent.  In particular, we believe that entirely different growth scenarios for smart 
structures will emerge depending on whether or not the skepticism that now exists in 
some segments of the aerospace industry can be dispelled. 
 

Evolution of Smart Structures in the Aerospace Industry 

Sector 
Market Opportunities for 
Smart Structures  

Technologies 
Required 

Uncertainties 

Commercial and 
general aviation  

Adding comfort (noise and 
vibration control) in next- 
generation airliners and 
executive jets.  Also enhanced 
security with better SHM 

SHM but moving to 
more highly smart 
skins in next 
generation aircraft  

Because of low-cost fuel 
strong growthis expected, but 
no-one knows how long the 
low-cost fuel regime will last.  
Also uncertainty about future 
supersonic aircraft – a big 
potential user of smart 
structures 

Military aircraft  

Military budgets are growing 
and new technologies are being 
trialed translating to new 
composites and hence new 
demand for specialist 
composite monitoring using 
smart structures.  Also, this 
sector has considerable 
appetite for the latest smart 
technologies. 

All leading edge 
“smart” technologies, 
sensors and 
materials considered 

The usual uncertainties 
around military budgets, as 
well as geopolitical budgets 
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Helicopters  

This has always been a market 
for vibration control and this 
will continue to be the case.  
Noise control is also important 
in the commercial helicopter 
segment  

Specialized sensors 
and smart skins  

The commercial helicopter 
market has been heavily 
dependent  

UAVs 

Relatively new and rapidly 
growing addressable market 
with inherent need for “smarts” 
because craft is unmanned.   

Smart skins and 
novel smart 
materials 

Market is rapidly evolving so 
many uncertainties remain.  
Different needs for different 
kinds of UAV.  Safety is less 
of a concern because there is 
no passengers or crew 

Space vehicles 
and missiles 

Opportunities increase with 
increasing military budgets and 
there will be funding for R&D.  
Solar power has always been 
important for space vehicles.  
SHM will be appropriate to 
extending the lifetime of 
satellites which improves costs 

New smart materials 
Mostly have limited lifespan; 
missiles most obviously.  
Again, safety is not an issue 

 
Source: n-tech Research 

 
In-tech sees four main revenue generating areas for smart structures in the aerospace 
industry.  These are monitoring of composites, suppression of structural vibration, noise 
suppression, and surface morphing.  A related area is the use of photovoltaics in aircraft 
of various types. 
 
We also see potential for selling smart materials and sensors for smart aerospace 
structures, especially as materials for this sector will achieve premium prices.  The areas 
where n-tech sees the greatest potential in terms of long-term profits in this regard are in 
shape memory alloys and polymers, piezoelectric and piezomagnetic materials, self-
healing surfaces and optical sensors.   
 
We also anticipate healthy sales for Structural Health Monitoring (SHM) systems and the 
evolution of smart skins.  These are general trends associated with smart structure 
deployed in all end user segments – not just aerospace. The following table summarizes 
where we see the opportunities for smart structures emerging in the aerospace industry.  
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Smart Structure Opportunities in the Aerospace Industry 

Market Sector Use of Smart Structures  Constraints on Market 

Military aviation 

Growing funding for leading edge technology 
with demand across entire smart structures 
segment.  New opportunities emerging in the 
UAV segment.  Wing morphing technology is an 
opportunity in the long-term 

Highly dependent on military spending 
as a whole 

Civil aviation 

Expecting to see increased growth in the use of 
smart structures especially for enhanced 
comfort and safety and noise control.  SHM also 
important  Use of executive jets may boost the 
market 

Relatively small volumes of large 
aircraft sold 

Helicopters 
Focus on noise and vibration control is 
important in this market 

Helicopter market has been hurt by fall 
in demand from oil and gas industry, 
but good prospects for military 
helicopters 

 
Source: n-tech Research 

Aerospace Resurgent:  Good News for Smart Structures 

Military aviation: Also encouraging from the perspective of smart aerospace structures 
is the fact that much of the growth anticipated for aerospace is coming from defense 
expenditure increases.  This is important because (1) the defense industry has always 
been the key source of money for smart materials and (2) defense has often focused on 
the most leading edge smart materials projects.   
 
So the market for smart structures in aerospace will benefit strongly from increases in the 
US defense budget and the defense budgets of the United Kingdom, France, Japan, and 
several Middle Eastern countries.  In part, these budgets are growing in response to a 
sense that the threat from terrorism is increasing and this suggests that a fruitful area of 
focus for firms in the smart structure business will be unmanned aerial vechicles (UAVs), 
since UAVs have emerged as a key tool in the anti-terrorist armory. 
 
Although, the defense sector will be where much of the growth for smart structures will 
be coming from in aerospace, we also believe that there is considerable potential for 
smart structures to be deployed in commercial and general aviation. 
 
Civil aviation:  Within the non-military sphere, the key factor to look at for makers of 
smart structures and related materials, component and systems is the growth in the 
number of civil aviation planes being produced.  This will be due to the expected increases 
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in passenger travel, the growth in the production rates for next-generation commercial 
aircraft, as well as accelerated replacement cycles.   
 
Also, if, as expected, it also becomes much easier to gain access to executive jets through 
time-sharing and “Uber-like” services, this will be another source of growth for smart 
structures 
 
Smart structures and the falling cost of fuel – a conundrum: One major uncertainty 
that we see emerging right now in the smart aerospace structures sector is the impact of 
falling fuel prices.  This a double edged sword for smart structures: 
 

 On the positive side of things, falling fuel costs will certainly lead to more air travel 
and directly or indirectly to more opportunities for smart structures as the result of 
more civil aircraft being built.    

  

 On the other hand, lower cost fuel takes some of glitter from the “lightweighting” 
business and some of the messaging surrounding the smart structures in the 
aerospace business has specifically focused on fuel economies and 
lightweighting. 

 
These impact of these issues will depend strongly on whether we are in for an extended 
period of low fuel costs or whether we are fuel costs will escalate in the next year or so 
as fracking firms go out of business, political uncertainties in the Middle East and 
elsewhere increase and/or the worldwide economy improves. 

Rethinking the Monitoring of Composites with Smart Structures 

One area where the changes in the cost of fuel will transform the opportunities for smart 
structures is in the use of smart structures to monitor composites.  Obviously the use of 
composites have grown rapidly in the aerospace industry in the past 15 years or so.  
However, lightweighting is the reason most often cited for using composites, so the 
question arises as to whether monitoring of composites will lose some steam as a driver 
for smart structures. 
 
In fact, n-tech believes that lower fuel prices will not hurt the markets for smart structures, 
but it may well transform it: 
 

 Rather than emphasizing the lightweighting aspects of composites, we believe that 
composite monitoring using smart structures will focus more on the need to monitor 
new kinds of composites – At the present time R&D in the composites space is 
expanding to include fundamentally new kinds of materials including smart 
composites and nano-composites and we believe that composite monitoring 
message around these materials will do well.  

 

 Composites, while frequently associated with lightweighting, the use of composites 
also contribute to lower production time and better damage tolerance.  In this area, 



 
 
 

  

n-tech Research PO Box 3840 Glen Allen, VA 23058 

Phone: 804-938-0030 

Email: info@ntechresearch.com 
Web: www.ntechresearch.com 

 

Page | 5 

n-tech sees considerable synergy between smart structures and composite 
materials.  

 
In any case, as we have already indicated, the possible decline in the lightweighting 
business due to the reduction in fuel prices could be temporary. 

Noise and Vibration Suppression:  The Opportunity for Smart Aerospace 

Structures 

Opportunities in the helicopter market:  Noise and vibration suppression is important 
in any aircraft with passengers or a crew.   It is typically associated with helicopters, a 
sector that is one area of the aerospace that is struggling because a significant share of 
the helicopter market is represented by users in the oil and gas industry, which (somewhat 
ironically) has been hurt by the low cost of petroleum at the time of writing. 
 
Many observers, however, are expecting the market for commercial helicopters to grow 
again, beginning in 2013, which will provide some opportunities, especially in the area of 
vibration suppression.  Vibration suppression is used even on military helicopters and, as 
we have already noted, these are expected to do well in the light of increasing defense 
budgets. 
 
Opportunities in the business jet market:  All of the above should be considered as 
encouraging for the sales of smart structures aimed at noise and vibration suppression 
the traditional market for such systems in the helicopter. 
 
However, we also see a growing market for noise and vibration suppression in the 
business jet market.  Our conjecture here is that purchases of luxury aircraft – and this 
would also include the latest airliners – include budgets for noise and vibration 
suppression as a way to sell both directly to aircraft owners and through them to 
passengers.   
 
We note that one reason older business jets are currently being retired is because of the 
cost of compliance with noise limitations, so this is encouraging from the perspective of 
smart aerospace structures deployed for noise suppression.  It is possible that a way to 
reduce costs of adding noise suppression to older aircraft might be found using smart 
structures, but this is by no means certain.  At the present time, “hush kits” for older aircraft 
can cost more than $1 million per engine, which means that such upgrades are cost 
prohibitive. 
 
Shipments of business jets are expected to rise from 1,100 in 2016 to a peak of 1,400 in 
2021, according to one aerospace trade source.  

Smart Structures and Surface Morphing:  A Business Opportunity? 

While the opportunities listed above appear to be very much in the here and now, we 
don’t think that large revenues are going to emerge from using smart structures for 
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surface morphing in the near term.  The longer term potential will, we believe, be much 
more considerable, however.   
 
The objective of surface morphing is to exploit the technologies of smartness to control, 
optimize, or rearrange the shape of the surface wing to improve the efficiency of the 
aircraft. We think that eventually this will revolutionize some segments of the aerospace 
industry; initially in UAVs and then in manned military aircraft and perhaps ultimately in 
supersonic aircraft. 
 
  


