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Fast Forward: Di

Now printing:
A revolution
in how things
are made

3D printing and data analytics boost ‘The additive manufacturing
: : i ndustry is expected (o grow from
manufacturing capabilities and smarts US$3 billion (S54billion) in2013 to

overUss2ibillionin worldwide
revenueby 2020, according Lo

Wohlers Report 2014, an
Car()lyn KhEW authoritative source on 3D
and Joanna Seow printing.

However,itis not the only
technology Lo

upl
Twoother forces

Engil using 3D
printingto makea drone thar’s
lighter, liesbetterand powers
itselfon energy from the sun — talk to cach other, and data
threeimprovements that wouldbe  analytics, which enables rapid,

igs. which allows machinesto

eithervery difficultorimpractical  ; real-time responsesin the

using mainstream manufacturing | manufacturing process. Taken
methods. together, these drivers ol advanced

‘Thatis why 3Dprintingisbeing | manufacturing will impact whole
hailedasaforcein advanced ndustries ina bigway, as wellas
manufacturing o Industry 4.0, individual firms and workers.
whichis set torevolutionise the ‘What will be gained and what will
way goods are produced belost in the process?

And yet, many people - including

; BEC REAM

~ fail tograspits full potential.says i 3D printinghasbeenin use forover
Professor Chua Chee Kai,aglobal | 20yea yadopters include

cpertin this fieldandheadofthe | Boeing, which hassince the
ingapore Centrefor 3D Printingat © mid-1990sused 3D-printedplastic
Nanyang Technological University | partsonitsplanes and has todate

(NTU). 3D printing is “not just nstalled more than 20,0000

about fasteror cheaper™ hesays. | these parts, says Prof Chua.
“It's aboutbeing able Lo do things n recent years, advanceshave
that were previously not doable.” ~ § beenmadein 3D printing

‘The drone or
vehicle (UAV) citedabove shows

gy for an
ndustries havestarted tolookat
their use. Demand for 3D printing is
WorkonitisbelngdongbyNTU | expected tobestrong nthe
researchersin nwith | aerospace, defenceand medical
aerospace et drivesitis the

A world of possibilities with 3D printing

The additive manufacturing industry is expected to grow from US$3 billion (S$4 billion) in 2013, to more than
US$21 billion in worldwide revenue by 2020. From making customised hearing aids to bone implants and
aerospace parts, the possibilities are endless with 3D printing

head (Extruder)
Thin layers of the material are
printed layer upon layer until
the object is fully formed

3D PRINTED PILLS

Devised by NUS researchers, customised prescription pills can
also be made using 3D printing. We take a look at the process:

[ Template and mould creation Tablet creation
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 Atemplate shape is first created using a

N

Build plate

3D software on a computer gl e Material filament
= The shape is fully customisable. allowing 3D printer can move in This spoolis the ink” of the
for different drug-release profiles 3ll three axes, unlke a 3 3D printer and comes ina
* The digital object is sent to the 3D printer regular inkjet printer variety of materials

HOW THE PILLS WORK - Mixture
PE without drug
Polymer Filler Polymer inserted
with drug | into 3D-printed
aa impermeable
L ’ container /,
= ’ | ¥ =
4 eteion l
[ ble conta ,
AR - Asurface-eroding
« The pill is made up of mree polyme«s. A pmymev is polymer without
a type of chemical comp e first polym e the drug acts as
b B e el afiller
the drug s to be released, based on a patient’s Soldifies
need. The secand polymer is a filler. 3D-printed when cured
+ The third polymer is a container with an opening at IEmpeee under )
the top. It is not permeable to digestive juices and UVlight
will dissolve more slowly than the rest of the pill. 1 - '
= This design means the pill dissolves from the top iﬂ lmurs
down, allowing for fine control of dosage and ‘
release rate.

and release rate

+ Technically simple i

. - Multiple drugs can

Yersanle be combined into a

*» On-the-spot creation single pill -
il s Release profiles

- Customised 1o a - Utilises commercial Differently shaped profiles cater to

BENEFITS Mixture M
ok e FE N

weorking withmore than30 MNCs
and SMEs, mainly from the
aerospace and heavy machinery
ies, throughits Advanced
Remanufacturingand Technology
Centre. ARTCprovidesa platform
totestbed smart manufacturing
technologies, including 3D
printing. It also works w

companies Lo identify hel: s
and develop new parts to improve
theirefliciency.

Ithas, forinstance, developed
industrial heat exchangers that can
be aD-printedin as quickly as half
the time than previously. These
exchangers are used to cool oil
refinerics.

Working with firms here Lo
developand printsuch products
‘helps them compete against rivals
inthe region without having to
resort to price cuts, says ARTC
technical director Nicholas Yeo
“U tive manufacturing,
lota SMES can compete in the
‘high-value space where they are
differentiatedbased on the
products they make,”headds.

MTlis committedto helping
firms adapt to the new
‘manufacturing landscape.
Continued investments in
advanced manufacturingare
necessary Lo maintain the sector’s
competitiveness and productivity,
s its spokesman.

withany technology-driven
disruption, some jobswill be at
stake, but Prof Chua points out that
3D printing is complementary (o
traditional manufacturing mostof
the time”. That's because “as arule
ofthumb, 3D printing is most
suitable for high customisation but
Tow-volume products, while
traditional manufacturingis mostly
forhigh-volume products”, he
explains.

Besides making production
processes insectors suchas
preeision engineering andtooling
moreefficient, 3D printing
increases businessopportunities
because of how products with
complexshapesand features can
be designed andprinted, says
Dr HoChaw Sing, managing.
directorof the National Additive
Manufacturing Innovation Cluster.
anufacturingis
unlikely to completely phase out
subeontractors. Forward-looking

beontractorswhowant tostay
relevantintheir businesswill always
look toinvestin the right levelof
technology so that they can
continue (o differentiate themselves

patient’s needs 3D printers Mol diffarent

OTHER BREAKTHROUGHS WITH 3D PRINTING

s in
right way, says Dr Ho.
Usingtheexampleofthe video
industry, Dr Ho says the reason
Netflix has flourishedas an

Bone implant Aerospace - GE Aviation's iomedical sensors
Developed by NTU ® fusl nezzla tip NTU scientists are
and A'Star, the ) tow3B-prnted i ne pece working on 30-printing

conglomerate ST Engineering They | search for lower-cost, customised
areusingacomposite material of products.
atypeol US engine maker GE Aviation or
plastic, tomake the UAV. 3D example, has made headlines
printingmakesitpossibletoprint its iDrpnmedfuelnuz.Aleup73
STPHOTO-LAUFOOK KONG the whole UAV using this composite ; product which used to require the

material. Also known asadditive
manufacturing, itisaprocessof

assembly of 20 different parts but
sinsean e petidat e puand
b

and tantalum parts, the fuel nozzle tip was act as a platform for
alloys, and can be approved last year by the sensors 1o find out how
used for hip or ¥ United States Federal fast the wound is

knee implants. The Aviation Administration healing, or even be

e
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processes Ilp]ansmsLarl Lo

metal alloys help

3D-printed part is instead of having to electronics on
made of titanium assembled from Nd\'felem ; bandages. This could

The lighter-weight nozzle tip s used for controlled

to improve its will ‘35( five times |E'_”Qe’- drug release if
stress absorption. and will be used for its embedded withina
Leap jet engines. drug patch.

‘Sources: ASSISTANT PROFESSOR S04 SIOW LING (NUS FACULTY OF ENGINEERING], NTU, MAKERBOT  Photos: NUS, NTU, GE AVIATION - STRAITS TIMES GRAPHICS

and medium-sized enterprises process for ballast water used to

o
proof-of-concept purpn:es,'l‘hnse
polled numbered over 1,000 and
incleletchieferscutivealiots

With Singapore firmly focused

Valves serve as the “muscle” ofa
on the Future Economy, The 5

Forward: Disruption and the Prof Chua monﬁdem\mgapnre says Mr Ron Martin, Emerson’s

that will shake up entire sec-

tors, reshape jobs and change | productionhere. Whatwill helpis

‘hain shift towards

content business, while
Blockbusteris now a defunct
brick-and-mortarvideo rental
companywhichat its peak had
9,000stores, s that the former had
foreseen and adapted quickly (o
shifts in customers’ expectations
through product innovation.
“Wherever it makes sense,
subeontractors will always be
needed,” he says. “Inorder Lo
provideend-to-endadditive
‘manufactur es, these
subcontractors will need to assess
how toacquire the right level of
expertiseand infrastructure.”

the large sum of $3 billion that the

lives. Every Saturday for 12
w j Government has set aside to build

"TECHNOLOGY OF THEFUTURE parts by e US
. adding materialslayer by layer. P b Ay ket
Manycol‘npal‘"es are Inc}mlike \radnlliomcll - p\sl'?rmed aldevic;;,lllere are
I B R manufacturing where different nowabout 100 printed devices
?0‘;"’"‘""5" W';h‘:"h's parsofanend productare made | approved or sy theUnited
echnology and the parately Drug
i & materials, and the rightadhesives V'h e include
potential of what it havetobe foundtolaterjointhese : hearingaids and cranial implants.
can dofor‘he" different parts together. Aboutone-thirdof the worlds
bl ‘The rescarch hat
It 3Dprinting has cut the timeit takes Ieadmgmanurauurer swanios
the freedom of design. h ’Lllmr ; Gy “' d
i month toa week. With 3D printing, i brand ofhearingaids, among
It'snotjust about the researchersare alsoable to others, says 3D printinghasbeen
fasterorch jit's | printelect lyontothe | used tomake custom-made
bout bei 'hl i d UAV, so the drone cantapandstore | in-the-ear hearingaidsat its
aboutbeing able 10 do : slarenergy tofuelits light. smg:pure plantsince 2003,
thingsthat were advance, ordersean be
9 Engineering chief technology mee«ed andshippedwithina
previously not officer Fong Saik Hay, “allows for day.Ther ofa
doable. the fabrication ofvery complex clientsear can be scan ncdand

b

truct that have the

potential o improve UAV
performancein terms of
aerodynamics, speed and

confirmed, the image wi filbesentto
the 3D printerand multiple hearing
aids printedatone go.

PROFESSORCHUA CHEEKAL whoheads | endurance.” He addsthat “in future, is 30 printing in
‘the SingaporeCentre mr!DWmUnq 31 ible Lo3D-print. E o the
Nanyang Technological u demand inorder Lo meet 1 y Sculp
¥ ions, somethin aFremh.’!Drpnmmgcompany.
aerospa E current ies cannotdo”. found that onein four respondents

its hkely mlpaﬂ on the econo-

lhe past, workers had Lo monitor Lhe
and smart bmldmgq 1w dire
demographic trends, the global
skills revolution and the Asean
growth story. Next week, find
out more about smart homes

lemgh (hamfyekh o portable

Emerson Process Mandgerent datafrom :enwrsml thesteam

(SMEs). forexample,are better stabilise shipsat sea. andloT technologies whichcould 3Dprinting. Justas 3D printing allows the
PHOT li- The watercan carry invasive playacritical role in developing GE Aviation's move 0 3D-print | manufactureofaproductasan
DANIEL NEO FOR THE STRAITS TIMES. ‘national corporations (MNCs) at speciessuchasbacteriaand Factoriesof the Future, the Ministry  ; thefuel nozzle tip for planes, for integratedwhole, and data
the right time, in the right microbes fromone part of the ol Trade and Industry (M1 says. example, led to the phasi of | analytic
aquantityand with better quality world toanother, causing Itcil Control ctorswhichusedtomake | oversightoveran entire production
by7 per centasaresult,anexample  © control. ecological problems. Toweral A*Star's Singapore di rrerempam g, tip. process, so Singaporeisadoplinga
of| MrDeng, lso chairman moreaccurate Institute of Manufacturing aLis wh agencies | holist toscaling the
and co-fo under ofthe singapore models canbebuilt to test products | Technology. This tower will deploy heream hard atwork helpinglocal | heights ofadvanced
Manufactur nsortium, is and processesvirtually befare IoTandsensor technologies to SMEsadapt o this new technology | manufacturing, withresearchers,
hopeful Singapore will createa createa networked production and ride the wave of change.Small | public sector officers and
mart ecosystem providing i d
forthe whole industry,amove that v timeand money. The manufacturerswitha panoranic their ownsincea 3D printer can multinational working together to
y “saysto ere, oversightofthe productionchain. | costmillionsofdollars,andthatis | keeppace withchange.
Emerson, which provides remote we havedata™. mndmam ike those I'aced by not counting the cost, o Theaimis
monitoringservices o Denka. Overat the Agency [mmmce vesselsat seaor in the sky to test IMPACT ONSUBCONTRACTORS theprinter .mothesupply chain. turing aiaieuorandnhmewho
i difTerent scenarios and predict Aswithany disrup Atthe National Additive work init high, just
ok (r\"%lar) In%u\.ule of | h Ul y P thdat Iyt d3D printing Innovation Cluster, | like the drone that kicked ofTthis
gmamnumml over Lheccheduiu\g Performane uting (IMPC), | director, Professor Alfred Huan. spturno nld Lways of doing things. SMEs areable (ogainaccesstothe | storyandwhich, thanks tonew
ryiarhisane warkmgwnl! « i i i that have for years adustrial printers inlocal techinology, is lighter, fasterand
production, says Mr Willson Deng, | Sembcorp Marineand the the industrial Internet o Things suppli gd pam tomultinationals are feswithout having to canstay intheair for longer.
Universityof Glasgow totap (107), a national effort isonto tap atrisk of being phased out of the coughout the
modellingofdatato : intoit. Public sectorresearchersare | production process when big costofbuying one. kearolyn@sph.com.sg
designa new water-treatment developingandtestbedding playersat the top of the A*Star hasal din. Itis q




