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Digital design and additive manufacturing technologies have changed what we can design and make



What is 3D Printing?

An additive layer manufacture process that creates 3D objects 
quickly and efficiently one layer at a time.

Presenter
Presentation Notes
Complex geometries can be created which would not otherwise be possible with traditional manufacturing techniques. Layering of material is an efficient way of making objects in comparison to subtractive processes such as Milling or Electrical Discharge Machining (EDM).




What is it for?

Product Designers: As a communication tool, as new business 
opportunities, to save cost and time to reach market and to 
identify costly mistakes before mass manufacture. 

Presenter
Presentation Notes
3D Printing - 3D Printing is changing the nature of the product design life cycle. The technology is accelerating product design by shortening the time-to-market and literally bringing products to market faster.
• improve communication within the product development organization;
• shorten design cycles;
• put superior products on the market ahead of the competition;
• stretch R&D dollars;
• improve accuracy;
• eliminate costly mistakes;
• trigger unexpected ideas;
• drive innovation and quality; and
• improve collaboration among engineering, sales, marketing and the executive team.



Manufactured Products

New Balance and Nike have both released mass market shoes 
which use 3D printed components.

Presenter
Presentation Notes
3D Printing - 3D Printing is changing the nature of the product design life cycle. The technology is accelerating product design by shortening the time-to-market and literally bringing products to market faster.
This ideal is in fact a reality for some of the world’s most accomplished and demanding designers and engineers. Available
within a couple of hours of hitting “print” on a quiet, clean and sleek machine in an everyday office setting, on-demand
prototypes today help engineering organizations:
• improve communication within the product development organization;
• shorten design cycles;
• put superior products on the market ahead of the competition;
• stretch R&D dollars;
• improve accuracy;
• eliminate costly mistakes;
• trigger unexpected ideas;
• drive innovation and quality; and
• improve collaboration among engineering, sales, marketing and the executive team.



Manufactured Products

Raceware offer a level of customisation and provide low 
volume solutions for bicycle components.

Presenter
Presentation Notes
Raceware are a company that is a spin off from a 3D printing bureau, it specialises in custom solutions for the cycling market. The fast growth in this sport has enabled raceware to be financially sustainable and be highly reactive to the market and other cycling companies. AM allows a one to one approach to design that can meet a price point very similar to a one to many approach.
http://www.racewaredirect.co.uk/




Manufactured Products

Fabric collaborated with Airbus to create this onepiece 3D 
printed carbon fibre saddle.

Presenter
Presentation Notes
The Fabric ALM saddle is one piece Carbon fibre developed with research from Airbus with a technology know as hyperpin. The one piece rail acts as a leaf spring prviding some degree of flexibility in a very light saddle. More propriety solutions in the AM sector will continue to be developed by large manufacturers such as airbus and may never reach mass market due to their high cost and specialist nature.

http://fabric.cc/shop/saddles/alm/




What is it for?

Designer Makers explore these technologies as a new method 
of creating unique objects, often one off or very low volume

Presenter
Presentation Notes
MGX products is an design range owned by software company Materialise (They produce the software required for RP, MAGICS), FOC and others have explored 3D printing as a means of creating consumer products that couldn’t be manufactured any other way.

https://mgxbymaterialise.com/webshop/family/list/webshop

http://www.freedomofcreation.com/


Artists such as Geoff Mann (Right) take advantage of the technologies ability to make extremely complex geometries which would otherwise be impossible or too cost prohibitive to produce. This Lampshade ‘Attracted to Light’ by Mann illustrates the 3D path of a moth fluttering around a bulb.

http://www.mrmann.co.uk/



Designer/Maker Businesses 

Nervous Systems use web interfaces to enable customers to 
customise their products. Who is the designer in this 
relationship?

Presenter
Presentation Notes
Nervous Systems utilise programming expertise to offer a customisable product range which can be manufactured and retailed at a competitive price point due to 3D Printing. Design is changing to systems which offer open ended product options. Lots of fun projects and interactive tools on their website,

http://n-e-r-v-o-u-s.com/index.php


http://n-e-r-v-o-u-s.com/radiolaria/


Design Concepts

Digital Forming worked with Cooksons using their latest gold 
sintering processes developed with EOS to directly print this 
chainmail surface. Does the loss of craftsmanship matter?

Presenter
Presentation Notes
https://www.digitalforming.com/

http://www.cooksongold-emanufacturing.com/





Design Concepts

The XYZ shoe by Earl Stewart used 3D scanning processes to 
ensure custom fit data and 3D printing in flexible materials to 
create a bespoke footwear solution

Presenter
Presentation Notes
Flexible and dual print materials are offering product designers opportunities to explore bespoke solutions that are completely tailored to the individual and can even lead to cost savings, typically less material in traditional engineered products means more money du to the added skills and knowledge required to ensure the product will function. With AM parts less material means less costs.
Biomimicry is proving a popular approach for designers trying to establish a new aesthetic and functional langauge with these technologies.



What is it for?

Design Engineering: High Value sectors, currently focused at 
light weighting non-critical parts. Geometry is refined with 
algorithms, what role does the designer/engineer now offer?

Presenter
Presentation Notes
Aerospace and Automotive are both utilising 3D printing to save money and time. Lightweight and waste reduction are key drivers.





Aerospace

Airbus worked on optimised topology for titanium brackets. 
The AVLAM project was part funded by Innovate UK.
Faster, Lighter, more reliable production, less waste (5% total)

Presenter
Presentation Notes
Aerospace and Automotive are both utilising 3D printing to save money and time. Lightweight and waste reduction are key drivers.



AM National Strategy

KTN:’ The Case for Additive Manufacturing’ Positioning 
paper(2015).

• Technology Awareness

• Skills Gaps

• Education

• Supply Chain

Presenter
Presentation Notes
Key drivers to enable UK business to be more competitive in this sector.

Technology: Confusion in the market as to what 3D is and what it can do
Skills gaps: Currently more lab based, software skills are not being taught to utilise the unique qualities of this technology, bad reputation of technology due to poor communication of required skills from 3D printing industry.
Education: Not being delivered by expertise so poor communication is fed into next generation users
Supply Chain: Fragile and often not open source so makes business potentially risky.

http://www.ktn-uk.co.uk/





What's wrong with a name? 

3D Printing: Generic term used to position these technologies 
in an understandable way for the public.

Presenter
Presentation Notes
Rapid Prototyping (RP): Initially used to describe original technologies such as Selective Laser (SLA) and LOM (Laminated Object Manufacture)

3D printing: Originated from a process coined by Zcorp (Later bought out by 3D Systems) which utilised Hewlett Packard print head technology to spray binder onto powder layer by payer.

http://www.3dsystems.com/

Additive Layer Manufacture(ALM): Used to describe industrial machines and processes that are industry ready and capable of creatig parts that can be used in aggressive applications such as Automobiles and Aerospace.






Will Home printing ever take off? 

Consumer Perception: 
‘I want to take a shower, not print a shower head!’

Presenter
Presentation Notes
Consumers do not want to be users of this technology, however they may want to use instore bureaus at local supermarkets or retailers. Both Walmart and Staples are exploring this.

http://mcortechnologies.com/mcor-technologies-and-staples-go-live-with-staples-myeasy3d-3d-printing-service/




Should we be worried if it does? 

More people printing more stuff will ultimately generate more waste, while carbon 
savings are realised in the reduction of freight Printed parts present new problems 
for recycling .

Presenter
Presentation Notes
As the rise in small maker spaces and services such as shapeways increases the environmental impacts are set to rise in tandem. Materials which are not aligned with recycling systems and are not classified due to blending and hybrid approaches will create a new waste mountain. There are no barriers in place to stop people printing whatever they want and nothing to make them consider the waste impacts.



New Materials may reduce impacts 

Better Future Factories (BFF) Perpetual Plastic Project (PPP) transforms plastic waste 
from disposable cups to create 3D printing filament 

Presenter
Presentation Notes
http://www.perpetualplasticproject.com/#ppp

Solutions that move towards a closed loop system for RP will enable users to print, use, regrind, and reprint almost endlessly.



Closed Loop systems

Co – oproduct won a green oscar award for its work on developing a closed loop 
system for 3D printed plastic waste. It is estimated that there are 10K RP machines 
in the UK. The PP used here has 20 MJ less energy and 50% less water per 1Kg than 
the current, most popular 3D printing solution(PLA).

Presenter
Presentation Notes
http://www.co-oproduct.org/

A similar approach to the PPP project on the previous slide and one that may be more driven by the desire to create more accessible price point materials for RP than it is about recycling?



Factories of the Future 

Knyttan has designed a model similar to Nervous Systems that 
engages users through interfaces and enables new levels of 
customisation.

Presenter
Presentation Notes
Knyttan

https://knyttan.com/products/

As designers we often think of RP or AM as only technosphere or plastic/metal materials, however any system that enables automation and custom builing of 3D products can be considered a part of this technological development. Textiles present on of the largest unchecked impacts and any opportunities to create more bespoke solutions with enhanced user attachment should be welcomed.






Future Factories – Horizon 20/20

Robots and AI will play a significant role in the factories of the 
future.

Presenter
Presentation Notes
Horizon 20/20 is an EU funding program that has a strand of funding to enable the development of Future Factories. The aims are to create smart and clean factories connected to data. 16% of Europe's GDP is industrial production.

http://ec.europa.eu/programmes/horizon2020/

http://ec.europa.eu/research/industrial_technologies/factories-of-the-future_en.html





Future Factories – ALM

Ability to print in multiple materials and print electronics will become the standard 
for industry.

Presenter
Presentation Notes
Lockhead Martin are a aviation and military tech company who have developed and built many recent fighter planes. 

DARPA website can provide useful insight to near market technologies which are being developed in the Military but will inevitably see trickle to the mass market






AI workforce

Airbus is testing Smart robots in its Factory of the Future. On 
the fly programming through observation of trained operators.

Presenter
Presentation Notes
Airbus are exploring AI technology to enhance its workforce.

While Intelligent 24hour workforces are a long way off it does start to question the value we place on human life and our relationship with work. Will we work in the future? 

http://www.airbusgroup.com/int/en/story-overview/factory-of-the-future.html




High end Additive Manufacture

Renishaw is at the forefront of AM technology in Metals

Presenter
Presentation Notes
Renishaw represents the current high end of the AM market and is a UK producer: The ALM250 machine was used to 3D print Titanium parts to construct a 3D Metal printed MTB with empire cycles. The advantages were in more advanced geometry and lightweighting. Typically Titanium is difficult to work with and therefore the forms are usually simple.

https://www.renishaw.com/en/additive-manufacturing-systems--15239








Hybrid Manufacturing Centres

DMG MORI’S Lasertec machines utlise scanning, additive and 
subtractive processes

Presenter
Presentation Notes

Hybrid processes utilise the advantages of both Additive and subtractive processes to create high quality and dimensionally more accurate parts.

DMG Mori are one of the worlds largest and most sophisticated manufacturers of CNC equipment.

http://uk.dmgmori.com/products/lasertec/lasertec-additivemanufacturing/lasertec-65-3d


http://uk.dmgmori.com/products/lasertec/lasertec-additivemanufacturing/lasertec-65-3d#Video


New material developments

New material developments will enable the new market 
opportunities and innovation.

Presenter
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Dutch Architect Brian Peters has developed a 3D printer for creating custom bricks for housing and facades. There is still innovation and new sector applications for 3D printing that have not been discovered. How will renewable materials feature in this? A Kelp seaweed printer?

http://blog.ponoko.com/2012/11/01/inexpensive-construction-with-3d-printed-building-bytes/






The built environment

Upscaling and flexible robotic and gantry solutions will 
transform the building sector

Presenter
Presentation Notes

A Chinese building company have developed a 3D printer for making affordable housing, the process is claimed to be able to make 10 houses in one day.

https://www.youtube.com/watch?v=OYqBxEAtXZA



Distributed Factories

Sustainability: Energy, raw materials, shipping (localised 
manufacturing). Digital Design rights? Rural economies, Local 
vernacular.

Presenter
Presentation Notes

Dirk’s Endless project demonstrates ways to upscale the technology and to address waste stream issues through higher value designed products.

http://www.dezeen.com/2011/06/04/dezeen-screen-endless-by-dirk-vander-kooij-at-dmy-berlin/








3D printing, Fashion Fad or Future?

For 3D printing advice and project support
Falmouth University
drummond@falmouth.ac.uk
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