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Centre for Defence Enterprise 
 
Smart and Multifunctional Micro- and Nano-scale 
Materials and Structures for Defence and Security 
 
Call launch: Thursday 21 February 2013, Harwell Oxford 
Call closes: Friday 12 April 2013 at 1700 hrs 
 
 
Crown Copyright (c) 2013 Ministry of Defence. Nothing herein shall be relied upon 
as constituting a contract, agreement or representation that any contract shall be 
offered in accordance herewith. MOD reserves the right, subject to the appropriate 
procurement regulations, to change without notice the basis of, or the procedures 
for, or to terminate the process at any time. Under no circumstances shall MOD incur 
any liability in respect thereof. 
 
 
The Centre for Defence Enterprise (CDE) proves the value of novel, high-risk, 
high-potential-benefit research sourced from the broadest possible range of 
science and technology providers, including academia and small companies, 
to enable development of cost-effective capability advantage for UK Armed 
Forces and national security. 
 
 
Proposals for funding must be submitted by 1700 hrs on Friday 12 April 2013 using 
the Centre for Defence Enterprise Portal. Please mark all proposals for this themed 
call with “Smart Multifunctional Materials” as a prefix in the title. 
 
• Technical queries should be sent to MASTSTC@dstl.gov.uk (please refer to 

“MAST STC CDE themed call 2013” in the subject box). Please see guidance 
on using this facility under the ‘Queries and Help’ section. 

• General queries (including how to use the Portal) should be sent directly to 
CDE at cde@dstl.gov.uk or by phone on +44 (0)1235 438445. 

 
 
 
 
 
 
 
 
 
 
 
 
 

CDE: www.science.mod.uk/enterprise  
Dstl: www.dstl.gov.uk  

http://www.science.mod.uk/engagement/the_portal.aspx�
mailto:MASTSTC@dstl.gov.uk?subject=MAST%20STC%20CDE%20themed%20call%202013�
mailto:cde@dstl.gov.uk�
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Smart and Multifunctional Micro- and Nano-scale Materials and Structures 
for Defence and Security 
 
The Ministry of Defence (MOD) places a high priority on the impact that novel materials and technologies can 
have on defence. The Materials and Structures Science and Technology Centre (MAST STC) was established 
by the Defence Science and Technology Laboratory (Dstl) to develop and manage a research programme to 
pursue defined research goals for materials and structures. 
 
MAST STC is seeking proposals, through CDE, to develop Smart and Multifunctional Micro- and Nano-scale 
Materials and Structures for Defence and Security. Smart and multifunctional materials, structures and 
technologies, represent a diverse and multidisciplinary area which offers significant opportunities for the UK’s 
security across both short- and long-term timescales. Moreover, technical advancements in the ability to 
engineer micro- and nano-materials and structures mean it is becoming increasingly possible to model, design 
and construct materials with unique properties. 
 
The definition of a smart material is one that can sense a stimulus from its environment and react to it in a 
useful, reliable, reproducible and usually reversible manner. Materials that exhibit smart behaviour are 
categorised as those that have one or more property that can be significantly changed in a controlled fashion by 
external chemical, thermal, acoustic, light, pressure change, electrical or magnetic stimuli. Examples of smart 
materials are: piezoelectric materials, shape memory polymers, those that are pseudoelastic, electrostrictive, 
magnetostrictive, chromogenic, photomechanical or self-healing. Whether a material that exhibits these 
properties can be considered as smart will depend on how it responds to an external stimulus and whether this 
can be used to initiate or actuate an active response, eg an active control system. Multifunctional materials in 
this context are those that perform a structural as well as an additional functionality that provides useful 
mechanical, tribological, electrical, magnetic or optical effect. An obvious example is that of structural power 
which MAST STC is already actively pursuing within its core programme.  
 
It is important for potential suppliers to keep in mind that military capability is provided by a wide range of 
platform types, structures, equipment and devices. Platforms range from futuristic nano-unmanned vehicles up 
to large ships, land vehicles and aircraft. Structures range from tents to large deployable operating bases, as 
well as headquarters, and equipment types range from radios to weapons and to clothing. In addition, there is 
also a variety of material types used to provide the logistic support required by the military to operate. Smart and 
multifunctional materials could therefore be relevant to a broad spectrum of military equipment and structures 
from those used on the front line to those used to provide the logistic support. 
  
It is also important for suppliers to understand that CDE is focussed on novel and innovative ideas in support of 
planning for an agile future military capability. Therefore suppliers are urged to submit their best ideas, 
regardless of how unusual or outrageous they may at first appear. We are seeking disruptive technologies that 
can have a significant impact on operational capability so the desire is for revolution rather than evolution.  
 
A desired outcome from this CDE themed call is to support and enhance MOD’s strategic awareness of the 
importance of environmentally and functionally responsive (smart) and multifunctional materials, coatings and 
structures. While generally being of low Technology Readiness Level (TRL), and therefore not necessarily 
aligned with specific exploitation routes, proposals should still include a clear statement of their potential 
relevance to defence capabilities and provide opportunities for exploitation. Proposals must indicate how they 
will deliver significant improvements over current capabilities and need to describe how they could: 
 

• enable enhanced performance and new functionality 
• support platform availability and life extension 
• future proof capability against evolving needs and threats. 

http://www.dstl.gov.uk/materialsandstructurestechnologycentre�
http://www.dstl.gov.uk/�
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As an indication of our research interests, the following technical areas are discussed further. This should not 
be considered an exhaustive list. 
 
Smart coatings 
 
There is a huge challenge in the defence industry to extend the life of vehicles and infrastructure. New 
approaches to intelligent Health and Usage Monitors (HUMs) are requested so that materiel can identify when it 
is approaching the end of its life and inform its owner and user with maximum simplicity and efficiency. In the 
future, HUMs may evolve into enabling equipment, structures and components to possess a much more 
intrinsic, even sentient, self-awareness. Smart coatings that indicate whether a structure has exceeded an 
operating parameter (eg a pressure or temperature limit) or sustained critical impact damage could provide 
evidence necessary to initiate maintenance or repair. Alternatively, smart coatings could contribute to signature 
control. 
 
Intelligent textiles 
 
Recent developments in intelligent textile promises to produce a quantum leap in their functionality and, in many 
cases, a reduction in their cost of development. While early examples of electronic textiles consisted of either 
inserting devices into pockets, or incorporating electrically conducting yarns into fabric structures, there is now 
the potential to fully encapsulate integrated functionality within the fibres of textile yarns to provide a robust, 
inexpensive, flexible platform for a host of enhanced capabilities.  
 
Smart packaging 
 
The use of smart materials in packaging applications offers opportunities for better understanding the logistic 
supply chain and could provide essential information required to understand the long-term storage histories of 
military equipment. 
 
Intelligent systems 
 
Intelligent systems offer future potential for defence and security applications from embedding intelligent 
sensing, information processing, communication and other functionality within components and structures; an 
example could include the ability to manage the signature of a structure. 
 
Adaptive (morphing) structures 
 
Adaptive (morphing) structures offer significant benefit to a number of military platforms. For air platforms, the 
removal of conventional flight control surfaces (such as ailerons or elevators) can provide a dramatic 
improvement in electromagnetic signature or offer increased endurance through the weight-savings afforded 
from the removal of the conventional actuators. The idea of an adaptive structure is also applicable to the 
maritime domain, for example to improve hydrodynamic efficiency, or for stealthy control of unmanned 
underwater vehicles (UUVs). 
 
Advanced manufacturing 
 
In the future, 3D printers will offer product developers and manufacturers the ability to print parts and 
assemblies made of several materials with different mechanical and physical properties in a single build 
process. The interest here is not only in the bottom-up design and fabrication of materials but whether emerging 
manufacturing tools can be used to produce highly complex multifunctional materials with new and unique 
capabilities. 
 
Modelling 
 
Proposals that model the complex behaviour that emerges from a new generation of engineered materials with 
highly coupled multifunctional properties is of interest in terms of predicting, optimising and ultimately 
understanding the relevance of these materials or systems in a defence and security context. 
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What we are looking for  
 
Potential areas of interest to defence and security include (but are not limited to) those that: 
 

• support weight and cost reduction and aid reliability / repairability 
• accurately detect or predict the in-service and in-situ property changes of defence materials, for 

example through use, ageing, damage, corrosion or erosion 
• enable the development of smart structures, materials or coatings, for example flow control, control-

surface actuation or switchable adhesives 
• enable the development of self-diagnostic and self-healing systems, or systems enabling low cost 

thermal and multispectral signature control 
• advanced manufacturing techniques for producing novel smart or multifunctional materials, or 

fabricating with a mix of multi-functional and conventional materials.  
 
If you would like advice regarding whether your proposal is suitable for this particular call, you can check with 
the Dstl team by sending a short description (few paragraphs) of your proposal to: MASTSTC@dstl.gov.uk 
(please refer to “MAST STC CDE themed call 2013” in the subject box). Please see guidance on using this 
facility under the ‘Queries and Help’ section. 
 
In all cases, in your proposal please include a brief description of how the proposed approaches may be 
implemented and exploited, including any key barriers and dependencies. Please also describe, where 
applicable, the scope of the proposed work or technology to help reduce costs and enhance agility. 
 
Please provide estimates of the timescale over which you anticipate that the technology could be matured to 
enter military service. This timescale does not need to be short, just a credible estimate and the long term may 
be acceptably considered as the period 2030 to 2040. To reiterate, through this call, MOD is seeking to identify 
concepts and technologies that offer high potential impact to reduce the cost of defence or enhance military 
effectiveness; the timescale is relevant to bounding expectation. 
 
 
What we are not looking for  
 

• Proposals that do not provide an understanding of what is the defence or security relevance, however 
futuristic. 

• State-of-the-art reviews. 
• Energy harvesting for medium to high power demands, such as portable electronics (eg cell phone 

scale), soldier power applications and larger scale platforms. These aspects of energy harvesting have 
been investigated previously and will not be supported through this call. Multifunctional materials with an 
energy harvesting element are welcomed for other relevant application areas such as low power 
sensors for wireless networks. 

• Established Health and Usage Monitors (HUMs), ie fibre Bragg gratings for strain measurement. 
• Proposals only associated with structural power. This subject matter is already covered within the MAST 

STC core programme. 
• Intelligent textiles where the predominant functionality is achieved by packaging discrete devices into 

pockets within the textiles, where conducting yarns are woven into fabrics or where the proposal is 
solely focused on delivering ICT backbone (infrastructure) functionality.  

• Advanced manufacturing or modelling that is not focused on smart or multifunctional materials. 
 
 
 
 
 
 
 

mailto:MASTSTC@dstl.gov.uk?subject=MAST%20STC%20CDE%20themed%20call%202013�
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Invitation for CDE proposals  
 
This call will be supported by presentations given at the launch seminar on 21 February 2013. These 
will be available to view via: http://www.science.mod.uk/events/event_detail.aspx?eventid=200  
 
There is no cap on the value of proposals but it is more likely that investment will be seeking a larger number of 
lower value proposals (eg £30k—£100k) rather than a small number of higher value proposals. The overall 
budget for this CDE call is approximately £500k and we are hoping to fund around 10 research proposals. 
  
Proposals should focus on a short, sharp proof-of-concept phase with a duration of approximately six months, 
however longer projects may be considered. Proposals may scope a longer programme, but these will not be 
funded as part of an initial contract. The proposals in response to this call should be primarily concerned with 
this call and have a clear, distinct and costed proof-of-concept stage that addresses the focus of this call. 
Further development will only be considered after the successful end of the proof-of-concept phase.  
 
Proposals must include: 

• a clear description of what is novel in the solution 
• a clear statement of the programme of work that would be carried out and the outputs (deliverable) from 

the work 
• a clear statement of the expected outcome(s) and how this will be proven or demonstrated 
• a clear description of the value of the solution to operational capability including the likely saving to 

through-life costs 
• a statement on the anticipated practicality of adopting the proposed technology. 

 
Proposals that do not include the required information are unlikely to be successful.  
 
Proposals will be assessed by subject matter experts from MOD, including Dstl, using the MOD Performance 
Assessment Framework (PAF) (available from the CDE website). Deliverables from contracts will be made 
available to technical advisers and subject to review by UK MOD. 
 
 
Opportunities for exploitation 
  
A Technical Partner (TP) will be appointed from Dstl for all funded proposals. One key role of the TP will be to 
provide advice and/or guidance throughout the project relating to defence relevance and exploitability. They will 
provide the interface with the MOD and wider Government stakeholder community to support exploitation 
wherever possible.  
 
CDE is exploring the use of ‘Marketplace’ events through which there may be an opportunity for invited 
successful proposers to present their work to the wider defence industry, potential investors, and stakeholders 
from MOD and wider Government. 
 
No funding is offered as part of this call for activity beyond the proof-of-concept stage. Promising concepts may 
be taken forward but Dstl does not commit to fund any follow-on work as a result of any contract placed via 
CDE. 
 
Where contracts use MOD’s DEFCON 705 then contract deliverables may of be Limited or Full Rights. It is 
highlighted that for this call, Dstl requires deliverables with full user rights under DEFCON 705 under contracts 
resulting from this call. 

• Deliverables with Full Rights, as required by this call, contain only Foreground Intellectual Property fully 
funded by MOD. For Full Rights deliverables the Contractor should not include any Limited Rights 
information in this report. If there is Background Intellectual Property, not previously funded by MOD, 
this should be in a Limited Rights report. For MOD business, MOD does not need to seek permission to 
pass a Full Rights version report to a third party for use on a MOD contract.  

http://www.science.mod.uk/events/event_detail.aspx?eventid=200�
http://www.science.mod.uk/engagement/documents/performance%20assessment%20framework%20version%203.pdf�
http://www.science.mod.uk/engagement/documents/performance%20assessment%20framework%20version%203.pdf�
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• Deliverables with Limited Rights would contain Background Intellectual Property not previously funded 
by MOD as well as Foreground Intellectual Property fully funded by MOD. To pass Limited Rights 
material outside Government, MOD would seek permission from the relevant Intellectual Property rights 
holder. 

Full details of DEFCON 705 and other commercial conditions can be found on the MOD’s Acquisition Operating 
Framework (free registration required). 

This call requires Full Rights deliverables to support ongoing official collaboration under existing contracts and 
agreements for defence purposes. It is highlighted that such collaboration provides Dstl with the opportunity to 
peer review and benchmark its research and development investment strategies. This is especially important in 
areas of emerging and disruptive science and technology where there is large uncertainty regarding both the 
nature and timescale for impact on defence and security capability. While Dstl has Full User Rights in the 
deliverables, the default position is for the ownership of the IP generated to continue to reside with the 
Contractor. 

 

CDE proposal submission process 
 
Key dates 

• 21 February 2013   Call launch event 
• 12 April 2013                Call closes at 17:00 
• End May 2013                            Feedback provided, contract placement initiated. 

 
Proposals must be submitted by 1700 hrs on Friday 12 April 2013, via the Centre for Defence Enterprise 
Portal www.science.mod.uk/engagement/the_portal.aspx . The Portal runs using an account system; if you 
do not yet have an account please ensure that open one as soon as practical. 
 
All proposals should be clearly marked “Smart Multifunctional Materials” as a prefix in the title. 
 
Please plan the timeline for submitting your proposal carefully.  If you have not used the CDE Portal before you 
will need to become familiar with the guidance, including how to open an account starting with the Quick Start 
Guide (available on the CDE website). 
 
Other information and guides are available on the CDE website: 

• General CDE advice: www.science.mod.uk/engagement/cde/working_with_cde.aspx  
• Contract & IPR guidance: www.science.mod.uk/engagement/cde/funding_contracts.aspx  
• On using the Portal: www.science.mod.uk/engagement/the_portal.aspx. The Portal is optimised for 

proposals based on physical sciences and engineering and we are aware that proposers sometimes 
struggle to adapt to using it with social science based proposals. The key points (rather than the 
detailed questions) that are sought under the main headings still apply and further advice can be 
obtained from CDE. 

 
Common errors in preparing and submitting a proposal include: 

• Character limit – there is a limit of 1000 characters in each individual descriptive paragraph within the 
proposal; when completed they must be added to the document; additional paragraphs can be added if 
1000 characters is insufficient. 

• It is a web-based tool – please save your work regularly to avoid ‘time-outs’ that lose work. 

https://www.gov.uk/acquisition-operating-framework�
https://www.gov.uk/acquisition-operating-framework�
http://www.science.mod.uk/engagement/the_portal.aspx�
http://www.science.mod.uk/engagement/documents/20110321%20u%20cde%20portal%20quick%20start%20version%203%20point%200.pdf�
http://www.science.mod.uk/engagement/documents/20110321%20u%20cde%20portal%20quick%20start%20version%203%20point%200.pdf�
http://www.science.mod.uk/engagement/cde/working_with_cde.aspx�
http://www.science.mod.uk/engagement/cde/funding_contracts.aspx�
http://www.science.mod.uk/engagement/the_portal.aspx�
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• Attachments fail – they must be Word 97-2003 format, portrait format, should have generous margins 
with no material overhanging the margin and a max size of 1 MB. Please note that attachments should 
only be used for supplementary information, the main points of your proposal should be written into the 
online form. Care should also be taken to make sure that attachments are placed in the relevant section 
(e.g. technical information should not be attached to the commercial section). 

• Failing to properly submit - publish is not the same as submit. You have not completed the 
submission process if your proposal is at the FINAL / PUBLISHED stage (in the status and published 
status columns respectively); CDE have no sight of the proposal at this stage. To complete submission 
you need to press ‘submit’ under the 'Tasks' column. This changes the status of your proposal to 
'SUBMITTED'; it will then change (normally after a few days, often sooner) to 'RECEIVED' indicating 
that the proposal has been accepted by CDE for assessment. 

 
For a proposal to be accepted for assessment: 

• The standard terms and conditions of CDE must be unequivocally accepted. 
• There must be at least one deliverable against which payment can be made. 
• The commercial section of the proposal must be completed. 

 
Please do not leave submission of your proposal until just before the deadline. Past experience has 
shown that the Portal becomes heavily loaded near the call close resulting in slow operation (up to one hour to 
publish rather than a few minutes) and that with the pressure of the deadline, mistakes are made that mean 
proposals are not submitted or accepted. 
 
All proposals and content placed on the portal must be UNCLASSIFIED. 

 

Queries and help 
As part of the proposal preparation process, queries and clarifications are welcomed: 
 

• Technical queries should be sent to  dstlmaritimeinnovation@dstl.gov.uk . 
Capacity to answer these queries is limited in terms of volume and scope. Queries should be limited to 
a few simple questions or if provided with a short (few paragraphs) description of your proposal, the 
technical team will provide, without commitment or prejudice, broad yes/no answers. This query facility 
is not to be used for extensive technical discussions, detailed review of proposals or supporting the 
iterative development of ideas. Whilst all reasonable efforts will be made to answer queries, CDE and 
Dstl reserve the right to impose management controls when higher than average volumes of queries or 
resource demands restrict fair access to all potential proposal submitters.  

 
• General queries (including how to use the Portal) should be sent directly to CDE at cde@dstl.gov.uk or 

by phone on 01235 438445. 

 

 

© Crown copyright 2013. DSTL/PUB70139. 
Published with the permission of the Defence Science and Technology Laboratory on behalf of the Controller of 
HMSO. 
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