; . a - indlividual paoints - and therelore 1deal
Ime“5|n“ Ess ESIg“ Bk makmy sure g fixing feature is in

the right place, for instance - bug

thinking outside CAD

“Thing v moved on somewhn

1 ¥ past couple of veurs™ vy PDID

Ian McMath :

nager Philp Shode, "since w

have myested i laser s Tk
- = e chin |l\.'.:'|. Thai IMProses or l||||l
Accordime to destom constltancy PDD i i nowe possible to wese raditional capiure cupabdity. Bun there are still
concepr modelling rechnigues from ourside the CAD world and srill Berefie fundamental difficubtics witls & sysiem
from using modern rechnology that relies on a fully parameicrised
e e AL databhase when the designg we're
creatmg do not necessanly it in with
eccived wisdom today has it tha enherent inefficiency; "TThe weak link thait way of working ®
at the heart of every design 1o in Ehe chain s feeding the design dats
manufschane process s oo fullv troam thie modified model back into the I.ﬂl]k al'll:l fEEI
defined muthemastical database in the CAD system. Unfortwiitely, this i PLIMLY believes it 14 as close as it can gel
guise of @ CAD model Initial fundamental: there's no poim wsing wills currently available technology 1o
concepts - evien those sketched our on LAY dara as the basis for chminaring the problems sseciaed
thie back of an epvelope = are manulaciuanng i the data dossn't orols with making the ransition Teem tactil
commitied to CATY at an eary stage, reflect the geometey that has besn maslel to CAD represeniation. As well
and from then on the central CAD carefully honed throush phyvsical i% @ A laser scanmer For PR Tkl
muodel becomes the reference poimd lor miedelling and test.” nare Accurale surface data, 13 design
cverything from rapad protooyping 1o Lnnl recenily, the loop was closed slukdio aluo boasts SemsAble FreeForm
teal mamsiaciure. But what if the at P By direct moadification to the that uses haprie tech Y (4 @ I
product bBeing designed does nor CAD model enlier though subjective al micrfacing with the software. This
naiurally lend arseli io a ||:-'l-"'. delimed twraking or via metnolooy mceuraiely st only means PLIDS desieners can
AL model? Surely it must be cilptuning sndivichinl points from the el Closer to the ideal of etilpring

possthle o s |rJ|||'|l'II.||n..-\.‘-:'.L.['\II moge UEsINg a CMM (co-ordin L trewly an virtual space, it also offers o

masdelling techniques fro sitside the measuring maching probe. For convenment brudge beoween physical
ALY world and ver still 1ake designs based on relabively simple and dizital models
advantage of modern technology geomelry these approaches are fine, e FreelForm Concept solution is a
LM ceitainly thinks so and fog bBur they do not offer o way of vruly iouch-cnahled syerem that givies
aspeCis of some desmn projects hos recreating the Rimd o frecform desieners o quich, easy wav 1o develop
ven begun sidelining conventions wean designs that charucterise realisine ALY conceprual deinens, By
CAD alogether much of PINDYs creative ompgsun creaning a robust hinkage between

Like most design consultancies Darect CAD modification can only concoptuslizavion and crgineering i
|'|'||.'”I.I1 |.'II||"'.I-..'...'-\.EI||-\.' ITEES SV ever vield ian approximaned of the acoclernies i Erarassbiom oo skerches
sdvances in design and engineering hanges that were made 1o 1he tis maodel, therdby shortening th

ogy thit have taken place over prototype, and CMMmetrology onls product development evele, The

the past decade or so. An eardy adopier idds bvw-resalution point-cloud dutg syalern ouipul mcludes photorealise
o 30 desiyn software, PO now uses hat is finc for venifving the location o rendenngs. files for rapid prowmvping,

solid mosdelling in ity des

gn projects
a5 a matier of ¢ourse. Indeed, one of
'III\.' 1= LR L TR [ \j\_’-":.'l Proect s
the move from concept to CAD. Here
the designer can use the geomerric
nadellimg tools at his disposal 1

efine and perfect the design in virta
space before using the same geomctrs
ik BT T a |.'-!'.:.'-1r.|: el 1or proal
ol concepl. Unce i phivsical form., the
made] is really put through s PaCes,
matereal can be pdded oF removed i
an &fiort 1o perfect the design and - in
theary at least - the resultant form can
be recreated in the CAD environment
loor further refinement and evenmual
manuiacture

The weakest link

As Ben Moy, Head of the
Development Centre ar PEMD,
explained, however, there 15 a

fundamental difficulty with this POD's design studio ures SemsAble FreeForm, a touch-enabled system that gives
IEeranve design loop thal miroduces designers a quick, eaty way to develop reallstic eanceptual deslyns In 3D
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andd selected 313 formans for
diwnstrensm processes

Shisde adds: "By using the lser
scanner and its associated soltware 1o
digitally capture the chunges 1o the
form of a model, PDVD can rapidly
decimate and redfine this data before
reading it back inte the CAL system 1o
usc s w templae for modilying the
angmal parametric geomeiry, This
means we can reflect changes made o
the physical model far more Faithfully
and accurately than we could hefore =

S0 far so good; the iterative loop
from CAD 10 model 1o laser scanned
point cloud and then back to CAD s
elficsent im i way but it still inevitably
relics on some level of compromise
when it comes w representing frecly
medelled surfuces in terms of a
discrete set of geometrical modelling
operations, however sophisticated they
meay be. But in some cases the
advantages vou may get through
having a fully defined CAD
representation are cutweighed by the
imperitive to be faithful w the physical
mcsdel.

Getting a head

The ssue came 1o a head (s it were)
during s project PDD undertook to
design and prototype o limited mimber
of custom-fit inners for motoroyele
crash helmers. Armed with scan dara for
a number of individuals' heads, the
external geometey of a helmet and a
further scan to show how a correctly
fitted helmet sits on the head, PR was
able 10 construct o series of surfaces in
virmual space that matched bl the
insernal surace of the helmet and the
shape of the head inside. Boah these
werne essential if the helmet linmg was
going to it and function properly but
while the external surface of the lining
could be created using standard CAL
techniguies, the same could certmnly na
be sabd of the mside.

“The helmet project really brought
heme to ws the mpor e of beng able
1o work with o combenation of frecfonm
arid porumetric geometry,” said Moy,
“Certain desipn features, and of course
the fact that the linings had 1o fit tghely
inside the helmets, relied upon the kind
of fully constrained geometry that CAD
is 30 gowod at; bast the whole concept of
custome-fit helmeis would hive been
compromised if we fell we had 1o have
the samg level of grometric conrol of
the interior. There arc some situations
when pasametric CAD geometry is
sumply mot appropriate,”

The helmer project was o huse
success and encouraged PR o push
the boundarics of “‘dimensionless design’
by completing a major design project
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The first attempt at the design of these sclssors was based on an extragolation of a
detailed I0 concept sketch and incorporated a photographic detall from an exiiting
pair of sclsiors to ensure the hinge mechanism would be in line with the dieni's

other products

without recourse to comventiona CAD
at afl. "We were commissioned 1o design
a new pair of scissors for Acme United
Caorporation, a long-standing client of
ours,” explains Graham Lacy,
Development Direcior ot PID, Since
This was u product whose siscoess would
dipremad on the human interaction we
wanied our desigincs 1o conventrate on
perfecting the form of handles and grips
form wiibhoun lavang to feel constrained
by convennional CAT=hossd rules ™

A cut above

Going straight in at the deep end, PDD
s its haptic device o sculpt an initial
shape in virmual space, TTis first stab o
the design was based on an
extrapolativn of o detaiked 2D concept
sketeh, a throwback to the davs when
initEal concepts were carved oul of foam
hiocks with sketches pasied oato them
PD also incorporated a photographic
detail from an existing pair of scssors (o
efaure the hinge mechanism would be
in line with Acme's other products. The
SensAbl: grometry was then uiken
directly 1o PV CHNC machine to
preduce a Fopm model for plwsical
li-'SI:iI'I-g--“'lil- initisted a series of Merative
loaps during which the mode! was
ergomamically iested and hand
maodified, rescanned and clerned up in
the SensAble evironment and then
recreated as a prototype foam maodel -
without once being constramed m CAD
Space,

"The spoed of both the scanmmg and
the CINC machines means we can get
through iterative design lowps mvuch
foeter.” aqad ."i-!..l_'.-'. T hes would be
imgposaibbe if we had to spend time
translbiting the changes we make with a
scalpel and some plisticine ino the
language of CALY 5o not only did we

end up with a design that wis no
compromised creutively, we were able o
prerfis T mone Hermbions gerrmng i juse
right"

"In the cuse of Acme we ok this 1o
a natiral conclusion by bricfing the
toolmaker with visuals and physical
prowypes mither than a CAD daabass
= many eolmakers are now accepring
STL. (steres lithograply) or cven visaal
oliita as an input,” explained Lacy. "W
certumly wouldn't do thit every time -
vl need o ioselmakier rl_-l;||_|.:1|1:n..|'_||_p Lt |
g rely om - bt it shows hoa far you
can go with dimensionless desgn.”

A winning combination
LY 35 certainly not advocating
dimensionless design for every project,
bam it does sec @ (unuee for it in
sculpiural or amorphous design=rich
areas such as brand churncterisaizon,
amatomiical interfaces, ergonomic oF
body-wern prochacts and toy design
The main sdvantages are o freedom
from the shackles of parametric
medelling and an associnied faithfubness
1o the integrity of o physical protoivpe.
“A fully defined CALY model is el
il your priofity is being able 1o
commurcie with vour toolmaker i
Chis,™ sovs Lacy, "bui you then have afl
the parnmetric baggage sssocited with
Irying to crente an onganic shape wsng
geometry, Ehmensionless design
combines the sdvantages of traditional
tooling methods with the integrity of
CAIY. but for the first e with speed,
caofteed and case of communication.”

.l-'i:lr'fr-lrl'.l'l.rr frifarmmation confact;
Crowyerries Wowar, PO Girowp Lid,
Tel: 087351 11)
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