
The Naval Combat Systems 
2016 conference has been 
designed to enable end-
users and industry to 
further the discussion 
around modernisation, 
modularity, 
interoperability, and the 
acquisition and integration 
of new combat systems. 
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Quality and Standards are a foremost concern for any technology to 
be utilized for the aerospace industry, and additive manufacturing is 
no different.  Additive began as an approach to rapid prototyping.  
The technical performance and reproducibility requirements for rapid 
prototyping are not nearly as demanding as a manufacturing 
technology though.  As industries, with aerospace leading the way, 
have pulled for additive to become a manufacturing technology, the 
need for predictability has come to the fore.  Standards are a key 
element of this, but not the only piece.  Certainly our Stratasys Direct 
Manufacturing facilities have met ISO9001 and AS9100C 
requirements to ensure that parts produced in those facilities meet 
the standards set for an aerospace quality management systems.   
One further step Stratasys was asked to take by our aerospace 
industry partners, was to certify our material production against a 
material specification.  We have half a dozen aerospace OEM’s that we 
have written material specifications for our ULTEM 9085 and ULTEM 
1010 products.  We now deliver material certified to each of those 
specifications which enables those OEM’s to have the traceability and 
repeatability they require.  We’re now working to take that even 
further through testing programs to build out statistically significant 
datasets around material properties as well as provide 
recommendations to standards bodies on the best way to test and 
characterize additively manufactured parts. 

Part standardisation, the process control and traceability are the largest 
‘barriers’ at present. Additive Manufacturing technology is slowly crossing 
the space between rapid prototyping and manufacturing. This is bringing 
a new rule book and unique challenges. The use of the word barrier may 
be a misleading one. All the major stakeholders, both manufacturers and 
users realise that Additive Manufacturing technology will have a large 
role to play. Much effort it being focussed in overcoming the present 
hurdles. For example SLM Solutions are soon to release enhanced quality 
control for its metals sintering systems with melt pool analysis and laser 
power monitoring in addition to the existing layer control system.  

Yes this does align with our experience. We develop an AM production 
management system to solve process inefficiencies, ensure repeatability and 
guarantee lifetime traceability. Amongst others, the system communicates 
directly with AM machines enabling to monitor and log machine data, it 
can lock scan parameter profiles and it can automatically label parts. All 
key to assure certified finished parts. From a services point of view, we 
introduced an aerospace specific quality management system, resulting in 
an EN9100 and EASA Pert 21G certified AM production environment. 
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Unmanned Underwater Vehicles (UUVs)

Fully interoperable systems (open
architecture systems)

Directed energy weapons

Underwater sensors

Missile defence systems
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Radar

Integrated Mast

Compact naval artillery (i.e. Oto Melara's
76mm gun)
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Rapid development of technologies leads to
premature obsolescence

Lack of direction from government or military

Combat system assurance

Budget restrictions

Broad desire to only use of local suppliers

Issues with interoperability of systems

Ill-advised use of COTS
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