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CAN 3D PRINTING CHANGE
YOUR BUSINESS?

Organised by the Calderdale and Kirklees Manufacturing Alliance

by
Senior Lecturer
Product Design / MA 3D Digital Design
University of Huddersfield

Location : 3M BIC
Date :11th April
Time :5.30 -8pm

This presentation is given to businesses | companies with an interest in 3D Printing and Additive Manufacturing in West
Yorkshire, UK 1
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HOW DOES IT WORK?

HOW 3D PRINTING WORKS

3D printers work like inkjet printers. Instead of ink, 3D printers deposit the desired
material in successive layers to create a physical object from a digital file.

1 A laser source sends a laser
beam to solidify the material.

Laser source @
2 The elevator raises and lowers

Elevator @ the platform to help lay the layers.

3 The vat contains the material
used to create the 3D object.

Vat @—

4 The 3D object is created as parts
are layered on top of each other.

Layered parts

S Advanced 3D printers use one or

more materials, including plastic,
Material resin, titanium, polymers and even
gold and silver.

Source:



http://individual.troweprice.com/staticFiles/Retail/Shared/PDFs/3D_Printing_Infographic_FINAL.pdf

WHAT ARE THE 3D PRINTINi HETHODS?

Type

Extrusion

Granular (Powder based)

Light polymerised

Laminated

Wire

Technologies

Fused deposition modeling (FDM)

Direct metal laser sintering (DMLS)

Electron beam melting (EBM)
Selective heat sintering (SHS)

Selective laser sintering (SLS)

Powder bed and inkjet head 3d printing,
Plaster-based 3D printing (PP)

Stereolithography (SLA) or Digital Light
Processing (DLP)

Laminated object manufacturing (LOM)

Electron Beam Freeform Fabrication

Materials

Thermoplastics (e.g. PLA, ABS),HDPE
, eutectic metals, edible materials

Almost any metal alloy

Titanium alloys
Thermoplastic powder

Thermoplastics, metal
powders, ceramic powders

Plaster

photopolymer

Paper, metal foil, plastic film

Almost any metal alloy



http://www.stratasys.com/3d-printers/technology/fdm-technology

.

THE BIRTH OF 3D PRINTING

Charles Hull, later the co-founder of 3D Systems, invents
stereolithography, a printing process that enables a tangible

3D object to be created from digital data. The technology is
used to create a 3D model from a picture and allows users
to test a design before investing in a larger manufacturing
program.|

s


http://individual.troweprice.com/staticFiles/Retail/Shared/PDFs/3D_Printing_Infographic_FINAL.pdf

WHY IS 3D PRINTING DIFFERENT?

The Challenge of Lightweight Construction

Additive Manufacturing enables
the construction of highly stable
lightweight structures that cannot
be produced using conventional
production processes. )

The Challenge of Functional Integration

Source:

Fewer assembly components, less
logistical effart and greater
flexibility: Additive Manufacturing
technology makes it possible to
integrate functions in parts. )

Conventional production
processes are pushed to their
absolute limits with bionic
structures. Additive
Manufacturing offers maximum
construction freedom. )

The Challenge of Complex Geometries

Additive Manufacturing makes
design-driven production a reality.
Innovative EQS technology offers
the greatest possible freedom and
enables complex structures. )

The Challenge of Customised Products

Toal-less production with Additive
Manufacturing technology
permits customised, batch-size-
appropriate serial production. )

P3 uses EOSINT M system to produce a bionic
bracket that is 40% lighter than the original ve%

Aerospace

l'3 digital services

Light-weight bracket

Requirements

= Reduce weight by keeping product
requirements for use in aerospace industry

Solution

= Innovatively designed bionic bracket

= Manufactured on EOSINT M system using
aluminum material

Result

= Weight reduction by 40% (23g)

= Concave bionic bracket weights only 33g
(original bracket weights S6g)

= Built full automatically in one piece
Integrated thread and thus reduction of
assembly parts

Original milled and new designed bracket manufactured on EOSINT M system

€05 G, P2

6
Lightweight components, complex geometries , fewer assemblies, customised products, (Bracket 40% lighter)
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WHAT 3D PRINTING SYSTEMS ARE AVAILABLE?

Personalised : Small size, relatively cheap, limited material options and thickness,

Commercial : Better surface finish, increased material options, larger part sizes,
improved tolerances but expensive

Research : Synthetic cells, tissues, high speed micro machines,

Personalised systems include:

D syst Cube:
3 SyStCl e Makerbot Replicator:

OVERVIEW FEATURES SPECIFICATIONS SUPPORT
e

Replicator2

DESKTOP 3D PRINTER

.
?‘g cu blfy Marketplace Create 3D Printers Collections Community

Cube® @

BDSYSTEMS'

Creativity reimagined

] ;. A home 30 printer for you. Starting at $1399.
Financing available now with MBillMeLater ©&

ORDER NOW »

i
professional quality models. We set a new standard with our work, so that you can seta

new standard with yours. Includes a 11b spool of Natural PLA filament.
The Replicator 2 currently ships with a lead time of approximately four weeks.

" @ - @
= DOWNLOAD Q DOWNLOAD X
= | FEATURE LIST BROCHURE USER MANUAL

What you can do with your Cube
Print jewelry for tonight

ORDER SUPPLIES » | WHICH 3D PRINTER IS BEST FOR YOU »

Personal 3D Printing list:

VIDEO: (5min) 3D Printshow London 2012: 7
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WHAT 3D PRINTING SYSTEMS ARE AVAILABLE?

Commercial systems include:

EOS: 3D Systems:

3D Content-To-Print Solutions

On Demand Parts = Digital Content | 3D Software

Personal Printers ‘ Professional Printers ‘ Production Printers |

I n n Ova te ;v r F 3D Systems Acquires Geomag

A leading global provider of 30 g
v authoring solutions including
Stereolithography and 3D Systems - | : donign: stull and scan
25ears of Innovation 1986 - 2011 . software tools. Read More

“f -
p y ’ Next Gen Cube 3D Printer

\ E ew Cube X 3D printer

Energy Consumer Products Recreation

Transportation

EOS founder Dr Hans Langer

Source: Source:

Please note: there are many other 3D printing companies available, only these companies are included as we have their machines installed
9
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EOS 3D PRINTERS : MATERIALS

Plastic Additive Manufacturing (AM) using Selecﬁi.\%e Laser Sintering

\
Plastic Materials: y

Generally Parts are produced in Nylon 12 and Glass-Filled Nylon} ‘which provide good long term
stability, strength and durability required for form, fit and functio

Other plastic materials includes: » «..
Alumide® - Polyamide aluminium-filled
CarbonMide® - Polyamide carbon fibre-reinforced
PA 2200 / 2201 -\ B

PrimePart PLUS (PA 2221)
PA 2202 black - Parts with con
PA 2210 FR - Flame-retarding P
PA 3200 GF - Glass bead fille
EOS PEEK HP3 - Polyaryleth
PrimeCast® 101 — Polystyre

Air ducts for laminar flow, Material: PA 2200 (Source: EOS)



http://www.eos.info/systems_solutions/plastic/materials_material_management

http://i.materialise.com/materials

http://www.eos.info/aerospace

http://www.bbc.co.uk/news/technology-21754924 http://www.youtube.com/watch?v=iNpbLRrdJxQ
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EOS 3D PRINTERS Direct Metal Laser Sintering (DMLS)

Additive Systems & Industries &
Manufacturing Solutions Markets

Prototypes, standard production parts and spare parts —innovative e-Manufacturing technology is ideally
suited to the production of individualised products with highly complex shapes, such as those used in
bionics.

e-Manufacturing enables the production of extiremely compiex stiructures unattainable using conventional
manufacturing methods. The bionics field in particular benefits greatly from Additive Manufacturing.

Prototypes, standard production parts and spare paris — EOS offers different ways to manufacture parts directly or via
laser-sintered tools, moulds and dies.

Aerospace

Industry

Medical

Rapid Prototyping

Video: 1:13 min
3d printing with metal, titanium & aluminium demo by EOS

Using innovative, toolless laser
sintering, e-Manufacturing
enables cost-effective production
of Eghtwe=ight high-tech
components, even with small
batch sizes. )

EOS laser sintering technology
simplifies the production and
delivery to schedule of small series
productions and special-purpose
parts. )

EOS delivers tallor-made solutions
for Additive Manufacturing of
medical products. Manufacturers
benefit from Increased flexibility
and cost-effectiveness. )

Additive Manufacturing developed
by EOS based on laser sintering
technology is ideally suited for
Rapid Prototyping (RP). >

Automotive

Lifestyle Products

Additive Manufacturing provides

automobile manufacturers with

the basis for low-cost rapid

prototyping and indsvidualised

serial production of high-end parts.
>

Create designs free of restrictions -
EOS laser sintering technology
opens up a whoie new universe of
serial production possibilities for
designers and design engineers.

>

EOS e-Manufacturing technology
offers the greatest possible
freedom in terms of design and
construction. Highly productive
tools reduce scrap rate and cost
per part. »



http://www.youtube.com/watch?v=zApmGFDA6ow

EOS 3D PRINTERS Direct Metal Laser Sintering (DMLS)

Function integration for fuel systems eSS

e-Manufacturing Solutions

Aerospace

Fuel Injector & Swirler

Challenge

* Improve fuel efficiency of jet engines
= Optimize airflow and fuel swirling

= Cooling with integrated fuel channels

Solution
= Laser sintered on EOS M system
= Material: EOS CobaltChrome MP1

Benefits

= Highly complex design built as "one piece"
* Cost-<50%

= Weight reduction - < 40%

* Increased robustness = no joining sections

Source: EOS GmbH, Morris Technologies
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EOS 3D PRINTERS Direct Metal Laser Sintering (DMLS)

i

Integral instrumentation with curved pressure tubes, Material: StainlessSteel PH1
(Source: 3T RPD Ltd, Assystem)

How EOS is used for tooling:
Creation of integrated cooling channels, hardening of 3D printed steel and application of its use on an 15
injection moulding machine.


http://www.youtube.com/watch?v=USZ_z7bIetU

WHAT OTHER ASPECTS ARE RELEVANT TO 3D PRINTERS?

* Size limitations, 3D printers can only print certain sizes, (A3 / A4 cube)

» Imperfections: most of the printed parts possess a rough and ribbed surface
finish, powder based machines produce particles stacked on top of each other,
resulting the end product having unfinished look

* Cost: 3D printers are an expensive investment, maintenance and material cost
could be problem for small companies

* Printing speed: 3D printing speed is a slow process, the part(s) might take days
to print

* Supportive material needs to be removed

* Low tolerances

* Issues with repeatability

 Limited material choice few options to mould multi-material on a single part but
no over moulding. (Materials are specifically developed to work on the 3D
printer, less well understood)

* 3D CAD Modelling, learning packages to produce professional models is time
consuming

* Issues with copying design: IP - patents , copyright, registered designs, ethical
issues such as printing weapons .

a2
v
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WHICH SYSTEMS DOES THE UNIVERSITY OF HUDDERSFIELD
OFFER?

In the 3M Buckley Centre we have EOS FORMIGA P 110

ORMIGA P 110 is a flexible, cost-efficient and highly productive system for the Additive Manufacturing of plastic
parts. Without requiring tools, the laser sintering system makes direct use of digital CAD data to produce plastic
parts of the highest surface quality to a maximum construction height of 330 mm.

17

Source: http://www.eos.info



In the 3M centre we have EOS FORMIGA P 110 featuring:

Features: Source:
Cost-efficient, batch-size appropriate production

Good reproducible part quality

High level of recyclable materials

Low operating costs thanks to minimised energy consumption

A wide range of materials is available

Design for low-dust, ergonomic work conditions

Layer thickness (depending on material): 0.06 mm, 0.1 mm, 0.12 mm

Effective building volume: 200 mm x 250 mm x 330 mm
Building speed (depending on material): up to 20 mm/h

Further details:

Video by Shapeway: (1:59min) 18
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Stratasys Fortus FDM 360

FDM works on laying down layer of plastic filaments from a nozzle which can turn the flow on and off.

Used for producing functional prototypes, tooling and end-use parts in standard engineering materials.
|deal for demanding prototyping needs, tooling and fixtures, and patterns for metal bending and composite

work (several production grade engineering thermoplastics — ABS, PC with different properties)
Low-volume manufacturing and customisation become feasible

Further Info:
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3D SOFTWARE

3D Software:

3D Solid: Solidworks, Catia, Unigraphics, Autodesk Inventor, ProEngineer or similar
Surface modelling: NURBs: including Alias Design Studio, Rhino, ICEM

Surface modelling: Polygon, Mesh : Low tolerances, easy to model: includes, 3D
Studio max, Maya, Zbrush, Modo

Other 3D software: Autodesk products including Revit Architecture,

Education: Students in Huddersfield use various 3D CAD packages:

Solid modelling

JereBaIN L. [ @@@ |

ADAPTABILITY.

Source: 21
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This presentation wil http:/Jeprints.hud.ac.uk/view/authors_id/g6.ht
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