
WAAM enables the creation of components such as this 
full-scale prototype of a titanium pressure vessel to be 
used in future manned missions for space exploration
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‘Winners-take-most’ outcomes
According to Zia Qureshi, a Visiting Fellow in Global 
Economy and Development1, ‘technology-enabled 
innovation is the major spur to productivity growth.’ He 
goes on to say that even though productivity growth 
has slowed as digital technologies have boomed, firms at 
the technological frontier have reaped major productivity 
gains. In his opinion, new technologies have tended to 
produce ‘winners-take-most’ outcomes. 

As manufacturers seek to gain competitive advantage 
by adopting new processes, a technology that has 
been around since the early 20th Century has been 
reimagined and reapplied to help companies remain 
competitive. Metal additive manufacturing as a concept 
has been in existence for a long time – since a patent 
was granted for it in 19252 for the manual deposition of 
superimposed layers of metal by arc welding. However, 
its potential is only just beginning to be explored for 
applications in space, aviation, energy, mining and 
other industries which require low volume large-scale 
components.

Wire + Arc Additive Manufacturing (WAAM®) has 
emerged as a cost-effective additive manufacturing 
(AM) approach for component fabrication3. Thanks to 
academic work from Cranfield, the work being done by 
WAAM3D is now showcasing the future of 3D metal 
printing and delivering significant cost, material, time and 
supply chain benefits for innovators and early adopters 
of this technology. 

WAAM – from concept to reality the easy way



WAAM enables signigicant cost, material, energy 
and CO2 emission savings to be achieved
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Benefits of WAAM innovation 
Innovation can be time intensive and costly in any 
manufacturing arena, however the competitive 
advantages in metal component manufacturing can be 
significant. In the case of the innovations seen in the 
field of WAAM over recent years, it is now possible for 
early adopters of this technology to: 

• Reduce lead times for large forgings from over a 
year to a matter of weeks.

• Deliver cost efficiencies by using raw materials 
more efficiently - For example, WAAM’s reduction 
of Buy-to-Fly (BTF) to <2 leads to cost savings of 
up to 70% compared to machining the component 
from solid.

• Reduce inventory and logistics costs by focusing 
on local, on-demand manufacture.

• Deliver significant energy and CO2 
emission savings.

• Enable quicker prototype development and 
component design adjustments

• Create more flexibility across the supply chain, by 
enabling manufacturing capabilities to be more 
distributed, as well as more cost-effective.

Overcoming early adopter challenges
Significant blocks to the take up of a new manufacturing 
technology can include:

• The lack of a standardised operating platform 
across the whole supply chain

• Difficulty in gauging the true known cost of 
a technology

• Differing implementation plans from a variety 
of companies

• A lack of concrete examples to gauge success



WAAM3D – the customer journey
Here is the customer journey when transitioning to WAAM and how WAAM3D helps smooth the process
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The user journey to a final component
At WAAM3D, such challenges have been resolved due to 
years of extensive research, the ability of the company 
to offer either parts of the solution, or the service as a 
whole and proven production processes. Here is the 
journey a potential WAAM3D customer is taken on, to 
turn their aspiration into a reality: 

Step 1. Is it realistic?
First things first, the component concept needs to be 
assessed to see if WAAM is the best AM process to 
use. This involves checking if it is physically possible to 
create the component using WAAM and which materials 
should be used to ensure its viability.

Step 2. The business case?
Once the component can realistically be created, the 
business case for its production via WAAM is assessed 
– using WAAM3D’s latest life cycle assessment tools. 
These compare lead times and cost estimations, to 
answer the question: ‘can WAAM make your business 
better in terms of societal benefits, cost efficiencies and 
speed of production?’ 

Step 3. Concept work
Once the business case is confirmed, it is time to print 
mechanical testing coupons and demonstrator parts. 
With WAAM3D’s years of academic and industrial 
research, the company has access to extensive 
proprietary material data, so often new mechanical test 
pieces are not necessarily needed. These results answer 
the question: ‘does it actually work and can we go ahead 
with production?’

Step 4. Production
Depending on the customer need, production can 
either be done using WAAM3D’s own machines, other 
machines in the WAAM3D network, or manufacturing 
partners. For long-term production WAAM3D also 
manages the installation of systems in customer 
production facilities, training up their inhouse team and 
providing them with longer-term R&D support.



Wire + Arc Additive 
Manufacturing 

(WAAM®) has emerged 
as a cost-effective 

additive manufacturing 
(AM) approach for 

component fabrication

Integrated technology programme

Academic partners

TRL1 TRL2 TRL3 TRL4 TRL5 TRL6 TRL7 TRL8 TRL9

Academic partners/
WAAM3D

WAAM3D

CustomersResearch and
innovation

Technology
development

Commercialisation
and products

Solutions Technology

Requirements

Products

04 WAAM3D.COM

Integrated systems provider
There are major advantages to using WAAM3D’s 
integrated system approach which is based on:

• A WAAM process grounded in decades of 
academic research, with a highly experienced 
team that understands the increasingly 
complicated geometries and materials list

• A family of software and hardware elements 
designed to work with each other seamlessly, with 
support services and even specifically developed 
wire raw materials that speak the same language – 
making the entire WAAM process more consistent, 
quicker and easier for end users

• Secure and comprehensive data capture 
across the entire process for quality assurance 
procedures

WAAM3D’s integrated technology programme
WAAM3D sees component production as a partnership. 
From Cranfield’s core competence of processes, 
software, and hardware, to WAAM3D’s suite of 
innovative products and services, WAAM3D is the only 
provider of a total technology solution that covers the 
entire WAAM value chain.
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Leading the way with WAAM
The UK Research and Innovation (UKRI) features the latest in 
innovative research in the UK and amongst this is the work 
being done by WAAM3D and its academic partners through 
its integrated technology programme. As part of this, working 
with six other specialist organisations, they have achieved 
previously unattainable scales, velocities and manufacturing 
efficiencies through additive manufacturing. The project, known 
as HPWAAM, brings together seven specialist organisations 
and has received £1.2m of funding from Innovate UK (part of UK 
Research and Innovation, driving productivity and economic 
growth by supporting businesses). 

HPWAAM - High Productivity Wire Arc Additive Manufacturing – 
is an academic-industrial partnership involving: 

• BOC - a member of the Linde Group, is a leading industrial 
gas provider

• Cranfield University - a wholly postgraduate university 
based in Bedfordshire

• Foster + Partners - an international design studio

• Steelo - a lean manufacturer of construction systems

• WAAM3D - a spin-off company from Cranfield University

• Weir Group - a global mining equipment leader

• Wintwire - a specialist SME wire manufacturer 

A spokesperson for the consortium said: “3D printing has proven 
numerous benefits over traditional processes in terms of speed, 
design, sustainability and cost. This research will explore the 
next generation of solutions that High Productivity Wire Arc 
Additive Manufacturing can unlock. We are grateful for the full 
support of all our partners as we embark on the next chapter of 
additive manufacturing.” 
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https://www.brookings.edu/blog/up-front/2020/02/25/technology-and-the-future-of-growth-challenges-of-change/
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