Industry 4.0
The Future Revolution of

Productivity and Competitiveness
With 3D Printing
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Definition of Industry 4.0

4th industrial revolution
On the basis of cyber-phys-
ical production systems
(CPPS), merging of real

) ) and virtual worlds
First programmable logic

control system 1969

Industry 4.0

First assembly line
1870

2nd industrial revolution
Through introduction of
mass production with the
help of electrical energy
First mechanical
weaving loom
Lo Industry 2.0
1st industrial revolution
Through introduction of
mechanical production
facilities with the help of
water and steam power

Industry 1.0

>

End of 18th century Beginning of 20th century Beginning of 1970s of Today
20th century
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Degree of complexity
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Exponential Technologies

Speed of technological change

Technological
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Moore's Law: the power

Watson

of chips, bandwith and
computers doubles appr.
every 18 months

\/

Google
/7 Glass

i

Capsule
endos-

copy

The human factor 3D
Technological development | | Printing
feeds and enables various

— ]

Slingshot
water
purifier

syl

trends in society:
Democratisation,
social connection, DIY,
Decentralisation

\/

Biotech

\

Auto-
motive
based on
digital

IIELE_—\
pif Nanotech G

New energy & sustainability
ICT & mobile technology

| Sensoring S
3D printing
A_niﬁcial intelligence
' Robotics

Exponential
technologles

Drones

Self-
Driving
cars

Global

Y connecti-

vity

Nano-
Printing

\ presence

Crowd-
funding

Tele-

robots

/

Robotic
surgical
systems

Matternet
(drones)

/

From

linear to
exponential
growth trajectory

e ——

W w Ww.

agp: gl esad tvhall Jese

From Deloitte.com



— AppliCAD —

NEXT INDUSTRIAL REVOLUTION

Neolithic Revolution 15t Industrial Revolution 2"d Industrial Revolution Digital Revolution 3'd |ndustrial Revolution
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THE FACTORY OF TOMORROW
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What’s 3D Printing?



“Revolutionizing the Way Things Are Made”

Additive manufacturing ‘f

A @ATLA\I
could reduce energy NTIC COUNCIL

IDEAS, INFLUENCE, IMPACT.

use by 50 percent
and reduces material = REPORT
Omas C b .
costs by o i to qodpercelnt ' g::;s::pn.;m&,,?:m STRATEGIC FORESIGHT INITIATIV
itiona ‘ o )
compared to tra

Banning Garrett OCTOBER 2011
manufacturing.

STRATEGIC FORESIGHT

Could 3D Printi
Technologies, Potent,i;:l,,‘] atrl,ng Change the Wor Id?

d lmph’catins of Additive Ma”Ufactuﬁng
D PRINTING WIL
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AIRBUS 3D PRINTED COMPONENTS

@ AIRBUS

DEFENCE & SPACE

o)
<
Y
o
a
<




Huge 3D Printer Can Print
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3D PRINTED CAR

b LocaL MOTORS
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7 3D PRINTED CAR
I\_'!'.’E DESIGN CHALLENGE




3D PRINTING IN PRODUCTION
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ZA | Opel uses 40 assembly tools from 3D printer
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PERSONAL FABRICATION

MakerBot.Thingiverse DASHBOARD EXPLORE CREATE Q, Enter a search term SIGN IN / JOIN

£3 Advanced Search
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3D PRINTING MARKETPLACE AND SERVICE

ldeas made real with 3D printing.

Fashion &

o)
<
Y
o
a
<




Market Trend for next 10 years

$8,000 -
$7,000 -
$6,000
$5,000 -|
Market size (US$

millions) $4,000 -

$3,000 -

$2,000

$1,000 -

$0 =) I I | I I I 1 | 1
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

M Prototypes ™ Molds and tooling M Production parts

Source: Lux Research, Inc.

www.applicadthai.com www.luxresearchinc.com



3D PRINTING

REVOLUTIONISING

the
CLASSROOM

3D Printers have actually been around for about 25 years. Barriers like
costs are breaking down, so they are now very affordable and easy to use.

Design and Engineering
students can make
prototypes of their
creations.

Biology students can
study cross-sections of
hearts or other organs.

3D Printing has caught the attention of educators who are looking into ways
to incorporate it into the classroom.

Architectural students
can print new or
existing designs.

Chemistry students can
print out complex
molecules to study.

History classes can
print artifacts for
closer examination

Engineering students
can print modified car
or robot parts.

R

Geography students can print Graphic design students Food Technology students
out topography, population can create prototypes can design molds and
or demographics of an area. of product designs cookie cutter templates ‘




A Solution for Every Product Stage

The ldea Series The Design Series The Production Series
It's not just a 3D printer. The power of prototyping. Production.
It's an idea engine. Maximized. Without the line.
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Transform Design and Manufacturing
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A World of Material Possibilities

Photopolymers
Widest Variety of Materials Specialty Applications
* Rigid to rubber-like * Medical/Bio-compatible
« Opaque to transparent * Hearing aids
« Simulated Polypropylene * Dental
» Digital ABS™  High tear resistance
& Realistic * Overmolding
« Smooth surfaces Colors
* Thin layers » Cyan, magenta, yellow, white,

black and clear bases
* Hundreds of hues
* Transparent color



From Prototype to Tooling & Real part
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3D PRINTING BREAK-EVEN

Greater
cost
per unit

Lower
cost
per unit

Break-even analysis of conventional manufacturing and 3D printing

Cost per unit manufactured

A

v,
e
.....
.............

Lower quantities —
3D printing cost
advantage

3D printing costs
start lower

as no tooling is

required

.....................

Conventional

3D printing " manufacturing

Special pricing plans
for material and

t machines can

: possibly lower unit

costs for 3D printing

"

.............................

Higher quantities —
conventional
manufacturing cost
advantage

Less manufactured
units

--------- 3D-Printing

Units manufactured (volume)

Conventional manufacturing

Wi . acp Bkl esard th el Jesenm

>

More manufactured
units

From Deloitte.com



Injection Molding




IXtures

g & F

FDM J

www.applicadthai.com



End of Arm Tooling

ww.applicadthai.com



Polylet Jigs and Fixtures

;"’Stara._tasys




Liquid Silicone Rubber Molding

B

www.applicadthai.com



How strong is it ?

www.applicadthai.com
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“Code of Success”

.
7S soLipworks - Stratasys s 30 printer
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