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Fromidea to object " Feature

FROMIDEA
TOOBJECT

Otherwiseknownasrapid
prototyping , 3Dprinting is

increasinglybecomingan
affordableoption . And - as

PozWatsonfindsout - asthe
technologyhasimproved ,

sotoohasitspossibilities
forthedigitalartist

3Dtphrinitding ttrhulty isyouthe stiudffdofiscienche fiction. But

onyourcomputer - a vinyl figure ,

a bracelet
,

a

sculpture - andthenprint it outaseasilyasyouprintoff a map
or

a
letter is notthatfaraway frombeingpossible .

In fact
,

it

actually is possible ,

andtheonlyreasoneveryhomedoesn' t

haveone is that3Dprintersarestilt incredibly expensive . But

usingthem is comingdown in price ,

and a flurry of companies

havesprungup to capitaliseonthis . Quitesimply , yousend them

yourdesign ,

andthentheysendyoubackyourmodel.

Andfordigitalartists
,

this is goadnewsindeed . Andrew

Hickinhottom
( http :

/ / andyh.cgsociety.org / gallery )

hasbeen

collectingvinyltoys foryears :
"I havealwaysadmired theartistry

andcraftsmanship of them
,

andhavebeen interested in how

theywereproduced . 3Dprototyping / printingseems to be

gettingmoreandmorecommon
,

and I keptseeingsomegreat

examplesoutthere
,

so I figured I shouldgetone
of my

characters done. "

But of course
,

artisn' t theonlyreason to getexcitedabout3D

printing .
It

hastremendouspotentialforinventorswhocanwhip

uptheirownprototypes or doctorswhocanspeedily produce

parts to helpthempractiseoperations .

"

Westartedwith

designers ,

scalemodellers
,

architects
,

3Dartists
, garners ,

"

explainsClementMoreau
,

CEO of 3Dprinting firmSculpteo

( www.sculpteo.com )
,

"

butnowwearereceivingdemandsfrom

a growingvariety of businesses : wehavemoreandmore

demandsfromcommunicationandadvertisementcompanies ,

industrial companies , sportclubs
" andmuchmore.

It' s therange of materialsandthereforeobjectsthatcanhe

printedthat is driving theexplosion in 3Dprinting . Peter

Weijmarshausen of Shapeways ( www.shapeways.com ) says

that
"

almostanything is possiblewhen3Dprinting . People are

usingShapeways to printcustompartsfortheirhobby (

remotecontrolledcars
/ planes ,

model trains
, puzzles ,

miniaturesandso

on
) , jewellery ,

homedecor
, designandmathematicalartobjects ,

andgadgets.
" Hecontinues

,

"

Hobbyitemsarethemostpopular ,

closely followedbybespoke jewellery
"

andsaysthatShapeways

hasevenprintedtheparts to a fully-working helicopter . Sculpteo

hassimilarly
"

seen a growingdemand forreallycustomised

items
(

like figures )
. Wealsohave a lot of professionals or

hobbyistsdoingprototypes or series of
theirnew

(

or

tailormade
)
devices

,

" revealsMoreau. LA
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Feature"Fromidea to object

PrintingoutTrixie
Hereyelashes andhair
wereoriginally
singlesidedpolygons ,

so
Andrew increased
theirthickness
beforesubmitting
thedesign

CreatorAndrewHickinbottom
explains thechangeshe

bioqb ,

madebeforeprinting

Trixiewaswearing
hoopearrings in the

original design ,

which
Andrew judged to betoo

smalland removed . Once
hesawtheprintquality ,

it

was a decisionheregretted

Andrew embossed
thedarkparts of

Trixie' s eyessothat
theycould beseen

clearly ,
andmadesure

thetopologywasmade
up of quads

Andrewalso
decidedthat
Trixie' s devil
tailwouldbe

tooeasy to

snapoff
,

sohe
removed it

altogether

This6.7-inch figurewouldhavebeentaller
,
butAndrewdecidedTrixie' s legs

andanklesweretoo thin for a full-bodied figure ,

sohecreated a base
to

balance thefigure

41363DArtist

+

"

Ourprocessesareable to createanyobjectbasedonthe3D
file

,

" continuesMoreau . Theobjectcanhave a mechanical

workingmovement
, youcanenclose objectsinsideoneanother

,

andbuild
a lot of thingsthatarenotpossible to buildbyany

othertechniques.
"

evloreau co-founded Sculpteo in
2009

becauseherealisedthatnotonlywas3Dprintingcapable of

creating real
,

functionalobjects ,

butalso
"

peoplehave a real

interest in customising theirownenvironment
,

and3Dprinting is

a veryefficient technology to createuniquepiecesthatreally fit

withyourneeds.
"

Buthowdoes3Dprintingactuallywork?Well
,

there are

essentially threedifferentways to createsolids . Firstly , youcan
cut

a shapeout
of a mass of a certainmaterial . Secondly , youcan

pour a liquidversion of
a materialinto a mouldandthenlet it set.

Andthirdly , youcanadd a
materialbitbybituntilyouhavethe

shapeyoudesire . Thisthirdtechniquewaslargelyignoreduntil
theinvention of 3Dprinting ,

whichcreatesanobject millimetre

layerbymillimetre layer ,

sothatanyshapecanbebuilt . There
arevarious3Dprinting techniques - includingselective laser

sinteringandfuseddeposition modelling -
andthere is evenan

opensourceproject ,

calledRepRap ,

underwaythatwouldbuild
a 3Dprinterthatwouldbeable to createallthepartsneeded to

makeup a 3Dprinter! If RepRap is successful
,
then the

technology wouldbeavailableforall . Then
,

homeuserswould
heable

to whipupphoto-decoratedmugsassimplyastheynow

print a photo ,

or create a partfor a child '

s toywhen it goes

missing or breaks . But
,

in themeantime
,

there'
s noneed to think

aboutthe insandouts of thetechnology ,

as it'
s theaffordability

andaccessibility of theweb-based companies thataregetting
peopleexcited.

AkinBilgic ( www.cggallery.com )
firstcame across3Dprinting

at Si GGRAPH in 2008 . Heexplains :

"

OffloadStudios
,

a
3D

printing company fromVancouver
,

had a few of theprintsthey

0 Sculpteo creates
modelfootballout

of

sandstoneusing the
Z CorpZPrinter OSO

0

Thisdesignby
Bathsheba was
createdout of

Shapeways' rey
Robustmaterial

0 High-gloss white
Mass is one

of
the

mostrecent
materialsShapeways
hasadded to its list
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EEO

614Ourprocessesareable to

createanyobjectbasedon
the3Dfile90
haddoneondisplaywithPixologic ,

themakers
of

ZBrush
. Up

untilthatpoint I hadseen3Dprintingwasanemerging

technologythatmightproveuseful in thedistant future
,
butthis

wasthefirsttime I
hadeverseen it donesowellthat I felt it was

a viablesolutionfortheaverage3Dartist to takeadvantageof. "

Bilgickept in touchwithOffloadStudios
(

www.offloadstudios.

corn
)

andeventually theydecided to goaheadwithsome

collaborative work.

Theprocesswasincrediblyeasy ,

"

saysBilgic ,

"

sinceOffload

tookcare
of

most
of

thegruntworkforme .

I justhandedthemmy
sourcefilesandtheydidtherest . ThiswasbeforeZBrushhadthe

3DPrintExporterplug-in thatcouldhavemadetheprocess a

littleeasierforthestudio ,
andallowedme to helpoutmore in

the

process of creatingtheprints .
Theteamalsohelpedmewith

a

few of
theparts thatweren' t theeasiestforthem to print ,

likethin

ropesandshoelaces
,

which I manually thickenedup a bit. "

If you' vegotworkyou' d like to beable
to

hold
in yourhand

,

thenstartbrowsingtheinternetforsitesthatsuityourpocket
andneeds . At Sculpteo ,

Moreauexplainsthat "

pricedependson

thevolume of thepieceyouwouldlike to getprinted ,

aswellas
onthematerialyouwouldlike to use . Thetypicalorderswe

receivegofrom£15-150. " Headdsthattheycurrentlyoffer "

a

discount of 5%% forfivesamples of thesamefigures ,

andup to

20%%formorethan50samples.
"

Shapeways doesnotdobulkdiscounts
,
butWeijmarshausen

explainsthatits "

pricing is currentlybasedupontheactual

amount of materialused in
theproductandthematerialchosen.

Thisprice is
notbasedonthevolume of theboundingbox it is

Fromidea to object"Feature

PREPPINGTOPRINT
- Makesureyouknowwhatfilesyourchosencompany

willaccept .
Youshouldbeable to exportthisstraight

out
of your3Dsoftware

,

but if
notthenuse a

conversion programlikeAccuTrans 3D

- Designall-round views of yourobject - notjustthe
frontandback

- Thinkcarefullyaboutthickness . Differentcompanies
willhavedifferentstandards

,

but0.2mm is probably
thesmallestdetailguaranteed to bevisible . Also

,

don' t joinbigbitswiththinnerelements
,

becauseyour
modelwillprobablysnap!

- Consider a range of materials . Againdifferent

companiesofferdifferentsubstancesandfinishes
,

so
doyourhomeworkbeforeyouorder

- Makesureyourmodel is watertight ,

withnoholes
,

breaks
in polygons or uncappedends

.
Alltheobvious

geometrymistakesmustbefixed

- Don' t usesingle-sided polygons everythinghas to

have a thickness

In
A closedshapewillbetreatedas a solidobject ,

which

is expensive . Tosavemoney , youcouldmake a hole in

thebottomof themodelandthengivetheobjectsan
interiorthickness

III Most3Dprintingsitesgiveyou a preview of your
model

,

socheck it carefullybeforeyouapprove it!

printed in

,

but is determinedonthevolume of
thefinished

product . Each3Dprintingmaterial is pricedaccording to
cubic

centimetres . Forexample ,

WhiteStrong &
Flexible is $1.50 ( plus

$1.50set-upcostspermodel
) , GreyRobust is $2.50 ,

Stainless

Steel is $10 ,

andsoon ,

"

Hickinbottom choseShapewayswhenhewanted to printhis

Trixiemodel . Hesays :

"

Obviously ,

thebiggeryouprint it

,

the
more

it
willcost

,

and if youmake it hollow
,

it
worksoutmuch

cheaper . Therearemanydifferenttypes of plastics (

andeven

metalandglass )

thatyoucanchooseforprinting ,

but I
settledon

thecompany' s mostpopular - WhiteStrong & flexiblematerial

due to itsstrengthandfinish . PrintingmyTrixie figure ( plain

white
/ unpainted )

at 6.7incheshigh ,

costjustover£200

including postagefromtheNetherlands.
" Andsmall is generally

thewayordersgo ,

withMoreaunotingthat
at Sculpteo therange

theyprintbetween is 5mm to 30cm.

o

AkinBilgic' s TheSky
Fishermen model
demonstrates the
incredibleamount of

detailthat is available
to those looking
3Dprinttheirmi

*
rk
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Feature . Fromidea
to object

66
It' s beenamazing to seehowfasttheindustryhas

grown . Fromwhat I understand
,

thenewestprintersprint
thematerial in suchthinlayersthattheyaren' t evenvisible

to
thenakedeye409

+

Aswellasimprovements in thehardwareside of things ,

of

course3Dsoftware
is getting in ontheact

,
andthemostrecent

version
of ZBrush is particularlyattuned to theneeds to the3D

printer . Some of themostusefulnew features in ZBrush 4 arethe
newClipbrushesandtheShadowBox . PaulGabouryfromPixologic

( www.pixologic.com )

, saysthatthelattergivestheartist a new

tool to drawoutgeometrybymaskingonthreeplanes . Thistool

hasgivenZBrushusersnewways to createcomplex geometry in

minutes.
"

There' s alsotheDecimation Master
,

whichwillallow
"

anyZBrushuser to takeanextremelyhigh-millionpolygonmodel

down to just a fewthousandpolygonswithoutlosinganydetail.

Thisnewamazingplug-inallowedtherapidprototypingcompanies
to justbeanartistagainandnothave to worryaboutthepolygon
counttheirsculptcouldnotexceed

in
order to beprintedout

Ofcourse
,

evenwiththissort of softwareassistance
, takingyour

designintotherealworld inevitably meansthat -

if youhave

fudged anything - it' s immediately going to beshown up.
Fortunately ,

Hickinbottom was '

over themoon
"

whenhe.sawhis

model :

"

It wassogreatseeing a virtualmodelmaderealforthe
firsttime - greatdefinition

, weightandquality . Thesurfacewas a

bitrough ,

andyoucanseesomesteppingwherethelayerswere

sintered
,

butthatwas to beexpected . Therearemanytutorialson

thesiteexplainingwhat to do if youwant to take it a stepfurther

andsmooth it downor paint it . I followedthepainting tipsonthe

company' s website
,

and it cameoutbrilliantlywhengiven a lick of

paint.
" Andquality is gettingbetterandbetter . Bilgicadds

,

"

It' s

beenamazing to seehowfastthe industryhasgrown . Fromwhat I

understand
,

thenewestprintersprintthematerial
in

suchthin

layers thattheyaren' t evenvisible to thenakedeyeanymore - and

thingslikefeathersandhairare
a realpossibilitynow.

"

Andasanythingbecomes
(

more
) possible ,

3Dprintingbecomes

a
realoption forgenuinecreativity . Jewellery is one

of themost

popularareas
,

asarevinyltoysandevenfurniture . And in theworld

of sculpture ,

it'
s allowingavant-gardeartists to pushthe

boundaries in terms
of thematerialsused

,

withDutchdesigners
Studio WiekeSomers

(
www.wiekisomers.com ) actuallyusing

humanashes to create its3D-printedsculptures.
Back in theworld of plastic , Bilgiccontinues

,

"

Linesandshapes

I'
d sculpted in thevirtualworldcanall

of a suddenbephysically
touchedandfelt . It' s a veryrewardingexperience.

" Andyour

optionsaregrowingallthetime
,

withMoreaunoting ,

"

Realmetal

(

evengold or silver
)

3Dprinting is already poppingup ,

andshould

bedemocratised in thenextfewyears.
"

But to besatisfiedwith
whatyoucreate

, youhave
to workwithinthelimitsthatdostill

exist . Theydifferfromcompany to company ,

butMoreausays ,

"

Of

THEEVOLUTIONOF3DPRINTING
- 1977 - Patent is

granted to Wyn
KellySwainson.

Thefirst
incarnation of 3D

printingsaw a laser
shonethrough
liquidmonomer to

solidify it

[ 031113111

- 1984 - Thebirth
of a morepractical
technique - called

stereolithography
- sawCharlesHull
setup3DSystems

" 1993 - MIT
patented
another

technique ,

basedoninkjet
technology

coursewehave to respectsomeconstraintsforthefinishedpart ,

likeminimumwallthickness
(

down to

"

Imm in whiteplastic )

to

ensuresomesolidity . Anyway ,

ourwebsite software
is

able
to tell

thecustomer if the3Dfile is correct
(

ie defines a physicalpart )

,

fix
it if it doesnot

,

andcheck if theobjectwillbestrongenough.
"

When it comes to submittingyourmodel
,

Moreau' s advice is

simple :

"

Thinkobject!Youaregoing to designsomething thatyou
want to hold

in yourhand!'
"

It' s a hugemarketwaiting to
betappedinto

,

"

saysBilgic .

"

I' ve

beenlooking intostartingmyowntoyline
,

or selling
limitededition3Dprints of myworkasartpieces . It'

s reallyup to the
artist to

findnewusesforthisamazing tech.'Hickinbottomtoo
is interested in producinghismodelson a largerscale

,

andhas

been
"

looking intomanufacturingcompanies likeOwnageand

AtomicMonkey . Theycast
in plastic ,

withreallysmooth
,

detailed

results . Theycanalsopaintfigures to specificationsand

massproducethem - evencreatingpackaging .
I' m stilllooking at

quotes ,

but it' s definitelysomething I'
d love to

do . It' s a big
investment

,

buteven if it doesn' t payofffinancially .
it wouldbe

sosatisfying to seetheseTrixie figuresonpeople' s desks!
"

Andyoudon' t have to go to theextreme of creatingyourown

line of products in thetraditionalway . Shapeways has a

community sitethatallowsvisitors
to order theirowncopies of

yourdesigns . Weijmarshausen says ,

" Weseenewideasand

designs everyday . Forinstance
,

whenApple' s iPadcameouton
a Friday ,

wesawiPadcovers in ourShapeways shopsforsaleas

earlyasthefollowingMonday.
"

Ultimately ,

3Dprinting is still in itsinfancy . Bilgicpredicts that
"

consideringallthepossibilities it canbeusedfor - fromart to

manufacturing - it'
s clearthatthefuture is brightforthe3D

printing industry ,

andperhapsevenbrighterforthe3Dartists
behindtheprinters.

"

0

112004 - Adrian
Bowyerstartedwhat
wouldbecome the

opensource RepRap

project - basically a

system in which a 3D

printercouldcreate the
parts to makeanother
3Dprinter

- 2005 - Thefirst
high-definition
colour3Dprinter
(
theSpectrum

Z510
)
was

launchedby Z Corp

- 2006 - Ceramic
wasadded to the
list of possible
materials

,

as a

technique to

combinepowdered

clayandbinders
wasinvented

0 Moving parts are
possible thesedays
asshownbythis
Sculpteo robot

1813Dprintingrequires
a number of different

stager. ;

this is how
whiteplasticmodels
canhecreatedwith
theEOS Forrniga
F900 at Sculpteo

Shapewaysnew
offers a service
where children' s

drawingscanbe
printedontomodels

0

Thisnapkin ring is

part of
the

Shapeways creator

range ,
whichenables

users
to customise

designs onthesite

0
Petunia

, byDoff
Veer-whet

,

wasone of

thefirstmodels
made

at Shapeways

- 2008 - Thefirst
version of RepRap ,

whichcould
manufactureSO

percent of
itsown

parts ,
wasbrought

out
. Thesecond

version is still in

development
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Fromidea to object "

Feature

MAKING
ANIMATION
EASIER

Anacademicperspective
EileenReynolds ,

anassistantprofessor at
theSchool of Art

,

DesignandMedia at NanyangTechnological University

( www.adm.ntu.edu.sg )
,

is experimentingwith3Dprintingas

a way to
createmodels to use in

herstop-motionanimation

work .Sheexplains :

"

Normally ,

at ourschool
,

the3Dprinter is

usedforourproductdesignarea .Theydorapidprototyping.

Sincetherehasbeenmore interest
in stop-motionanimation

,

there
is

alsomoreinterest in shortcutswhen
it

comes to

sculpting or animatingvarioussequences.
"

Reynolds is currently in theplanningstages of

a project

entitledBigBio
,

whichshedescribes asbeing
"

an

experimentalfilmusingclay , pixilationandsandanimation

basedonsome of thepopularFrankensteinianthemes
of

'

creationandcreator'and ' defying thelaws of nature
,

where

weseescenes of morphingfromorganicintosynthetic.
"

Her

subjectmattersuitsher intendedmethodology ,

andshe

enjoysmixingtechniquesbecauseshe "

believes in the

tactilityof
theimage.

" Herwork is exposing3Dprinting to

herstudents
,

which
"

allowsthem to expand theirideasand it

seems to
makethemmorecourageous aboutmixingvarious

animation methodstogether . Dependingonwhattheyneed

to animate
,

it helps them to knowtherearealternativeways

of creatingsomething.
"

Emma

OLICIL
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