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a nold. 5 Specifically, the present invention relates
to a nmethod for generating a nold for use in an
injection noldin Brocess. Background A mold is
typically usedM‘gﬁa AHEA G METHQPD AND §YSEEM

reproduction of an object. The 10 nold conventionally
conprises a nold core and nold cavity cooperating to

f JieldOfdr¥ention f or nol di ng the plastic part
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mag g%%ngﬁgﬁ£%]¥m%§ | east one 15 parting line for

generating a parting surface. This process is

ti me-consum ng and vul nerable to errors nade by the

user he geonetry of the parting surface affects
tﬁ%wggﬁﬁgée gquality of plastic part reproduction, the
pak triohbyis Sypridadlg esédofor pRoducing 6l phstc paat rep@d@GoH 08kRbNject. The
geqﬁéated..zo Furt hernore, the uaer has .to manual |y
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f ehinnekfor MbldiddehOflhaicpadigrddactisrnual | y define these
usi ng a graphical user interface. Inproper definition
of these features and the parting surfaces can result
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podemutatedngererated. t he nold 30 profile. In N shiyam

the nold is manual |y designed and is dependent solely

on the intuition and experience of a user of the nold

d &seithmmeses tlemiseyVba? G0 44 D216 WemilY/ (He30E20R08226 undercut or
crossover features on the object and to manually define these using a graphical user
interface. Improper definition of these features and the parting surfaces can result in
an unusable mold being produced. Such a system is described in United States Patent
No. 5,812,402 by Nishiyama.

Nishiyama describes an injection mold design system for correcting a profile of a
product to be fabricated into a releasable profile from a mold. An injection mold is
then designed based on the corrected product shape. The injection mold design
system provides an inputting means for correcting the product shape or the mold
profile. In Nishiyama, the mold is manually designed and is dependent solely on the

intuition and experience of a user of the mold design system.



2 Conventional nold design systemalso requires the
user to manual ly define hole-lines for defining
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have to be nmanually segregated from other parting
lines to enable a hoIe-fiIIin%faIgorithn1to
autonatlcally fill the identified apertures. 5 United
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accordance with a first aspect of the invention, there
i's disclosed a nold




desi gn nethod for generating a nold cavity and a nold
core, the nold design nethod conprising the steps of:
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plurality of faces, the 15 extended z-map conpri sing
a first z-map and a second z- map, and each of the
plurality of faces having at PBeast one geonetric

" feature; determning the at | east one geonetric

f slithayof each of the plurality of faces; analysing
t he nol dablllty of the object fromthe at |east one
geonetric feature of each of the plurality of faces,
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tﬁlefhﬁmfadlhtbwlagdysysﬁtbmnohmﬁprus&{ ng: neans for
generating an extended z-map for an object having a
plurality of faces, the extended z-map conprising a
f iThetfore mpccﬁd‘aihcawia’tﬁ agns aZpeHﬁ(ﬁ' th@RfeRRENhEE is §if8osed a mold

pl.ur al i ttx%‘gg faces. havin | east one georret ric

? a&tyhméthogbor it iting & Al ity AR moibeom, deaneld desien method
ge@ﬁ@isﬁngqhégqiswe of each of the plurality of faces;
means for anal ysing the noldability of the object from
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desperating the hwldcaviy Bmfthti\ntohi dogd for siotkng the bikject; and

generating the mold cavity and the mold core of the object in response to the

object being moldable upon analysing the moldability of the object.

In accordance with a second aspect of the invention, there is disclosed a mold design
system for generating a mold cavity and a mold core, the mold design system
comprising:

means for generating an extended z-map for an object having a plurality of
faces, the extended z-map comprising a first z-map and a second z-map, and each of
the plurality of faces having at least one geometric feature;

means for determining the at least one geometric feature of each of the
plurality of faces;

means for analysing the moldability of the object from the at least one

geometric feature of each of the plurality of faces, the moldability of the object
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followi ng drawings, in which: 10 FIG 1 shows a
process flow diagram of a nold design nethod according

front sectional view of an object designed and
generated using the 15 nold design nethod of FIG 1;
FIG. 3 shows_a front secti onaft view of the object of
Findicapng feasibilirafegnesgtingthesepldrauly and themoljeaers &t ewlding the
a oBtiagiesi gn system inpl ementing the nold design

method of FIG 2; 20 FIG 4 shows a process flow

di agr amedns ige geraatting gthe madk cevideandz theapolidreoge of 85 @fiect in -
t 0 f : .5

o apoliB OB DAL upli Ralybing B0 ety SPARRRCt
of the object of FIG 2 in a step of the nold design
nmethod of FIG 1; FIG 6 shows a process flow di agram
of generating a nold core and a nold cavity for the
oBrie€ DekipfiboOf Therawhigep of the nol d desi gn net hod

of. FlI 1 30 FI G 7.shows.a plan, view a bounding box
2 Balobifments 0 tlel Svedich RS adpRieiingpithd gRK MBhog 3 the
V1RO 421484, iiPE@RiclG2002/ 000226 5 FIG 8 shows a

pl an view of the bounding box of FIG 7 with a pair of
cut-planes; FIG 9 shows a plan view of the bounding

be¥G.0f shdvz a Drivetf1om Riisodnh € @SmBNL dddR0meth6P RedoPBing to an
parél g Iloﬁes of FIG 7, 5 FIG 10 shows a plan view

. OCB‘QF‘Eti frediyentis generat ed from the sub-surfaces

of FIG 9; FIG 11 shows a process flow di agram of

generating the parting surface of FIG 10 for 10 the
oB]@c? shorsm fpntzectiong, vigw of 4p whiegt ¢asigned and gemgrattidatyingrthe
Ot @ksif inhdaRg rit®lid core and the nold cavity

FIG. 3 shows a front sectional view of the object of FIG. 2 represented by an extended
z-map generated by a mold design system implementing the mold design method of
FIG. 2;

FIG. 4 shows a process flow diagram of generating an extended z-map in a step of the
mold design method of FIG. 1;

FIG. 5 shows a process flow diagram of determining geometric features of the object
of FIG. 2 in a step of the mold design method of FIG. 1;

FIG. 6 shows a process flow diagram of generating a mold core and a mold cavity for
the object of FIG. 2 in a step of the mold design method of FIG. 1;

FIG. 7 shows a plan view a bounding box surrounding a parting line of the object of
FIG. 2;

FIG 2 shegs/sa2002/000226



generated in the process of FIG 6 in a step of the
nmol d design nethod of FIG 1; 15 FIG 13 shows a
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process of analysing the nold core and the nold
cavity of FIG 12; and FIG 14 shoms a perspectlve
VIeM/Of the cube of FIG 13 erp g 'see t hrough”
eflfigc shoyg a\wnzowpmzhemdmetms %@2/ G0t 2aBir of cut-planes;
Det ai | ed Description A nold design nethod for

addr essing the foregO|naPproblens i s described
hetlei fahavera plas visw erfbobourding bek of RKS.i Twidln suboswrfagesrestraed

desig %E&ﬁ AndQP ri§ described with reference to FIG
1, &ﬂlc S gms a pr%céss fl ow di agram of the nold
design nethod 100, FIG 2, which shows a flrst front

s i i e

s 20 Shonk £ HlaR i oL Tt SheasPUEhH i g S Ntaces of

THEGn®l d desi gn net hod 100 is inmplenmented by a nold

desi gn system (not shown) for generating a nold 10

cavity 22 and a nold core 24. Reproductions of the

oljléct1 Sbwan eraveddlonsdisggarh b genbatifly thaphitiyig & fae 6f ¥1te 10 for
J#d coregﬁﬁ} As shown in FIG 3, the object 26 has a

sUPF R 98 0P ed by a plurality of faces 30. In the
nDId desi gn nethod, an extended z-map 32 is generated

3{ E%%Pb ject 26 jn a 15 steP 102 of FIG The
1Entfethoy’s Aapposs fox drgiur af eubine iy meld GB‘jeé‘é{l the mold cavity
' Ahasel fnothé BRCAB I, b 4 88 SHEPmMINZesibNmbNSd S L), 1;

2, the nold design system obtains geonetric data
for the object 26 in a step 122 of FIG 4. FIG 4
shaws lﬁshoﬂﬁfsodcfe?s?eét RWidH 805 8B%br gﬁmtﬁ{tiﬁ%' TprbEkEs OJLI' analysing
extended z he geonetric exanpl e
3 thymeldrcdtewadé@ mgld Cfr\eTpIrOéEEhtlaI inde of the object 26. A
z-map plane 34 is first 20 generated in a step 124.
The geonetric data of the object 26 is preferably
r e besttond aiperspedive fviest elrtbkacube of Gl 18t engloyinga §fsef Brbygh”
fa t or XG format. The STL format provides a
standard tenplate for representing paraneters of the
obj ect 26. The object 26 and its 25 paraneters are
easi ly recogni sable for data conversion as
declarations within an STL data set which abides by a
standard format. XG is a file fornmat designed for
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representing 3D information for the purpose of
visual i sation. The XA format, which uses the XM

can be rendered by Silicon G aphics Incorporated's
(SE) OpenGL rendering Ilbrary Simlar to the 30 STL
format, the XA format is typi caIIy used when data
qutall?é%%@MH@ed between two graphics systems. WO
2004/ 042481 PCT/ S&2002/000226 7 In a step 126 of FIG

gin Bold deSiep Frllof 130480 BERRYE pRmls Bitoed ngpingfcr
first extracting nesh data fromthe georretrl c data.

Th . a _j I [ |V . .
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f aeferencd o Fl€pt.eslecit sholve ageaest flave didgiam affthd meldotspign method

L OO 2 R 0% 2 4P Syl B R SPeRTS b BT 3.

z -wid¢h sh8wak eeogﬂ(h &bﬁtsedlomltdﬂew eﬂ‘tﬁe elsjec 26.0 Thé okt derign method

| 34 Fach of th t 36/ 38
D0 ieaRry e PG A P BR Evad LR reld

plodviat 21 ¥ndh npld 6@’6)249 IReprddRLtidnS oft Cheéidcd Q6 AreZ mddd tieng the

bel(gg i ndi %atlve of at Ieast one of the plurality of
ca3dty 2¢ped e mold $4$20f primary grid points 40 are

coincident wwith a 10 corresponding the z- rrap pI ane

34. In a step 128 of FIG 4, an extended map 4

getetigradn Fisr 3etheipbiset %@#@Sfaﬁla@%ce%%&omseéé:mopl%mhwf faces 30.

366 3R ﬂ&ldtdgﬁgnz m@ﬁi@d pinaeglfenééh &Q}? 3gXd feﬂgﬁﬁid 'T&pthé]' ébj zct 26 in a

conpri ses plurality of secondary grid point

sﬁéﬁ@eé%@@fv@f&w bt [Thasrtepde @anarp 8% isr sawarajedgpsing 1B object

Pk ri 4 n

ef}vﬁz}FSEnéBel E%ﬁ{l&ri] ﬁgg€?éénog eas%sloghggalﬁ(ﬂta h%mgn system

p| alptadsi geymgifrlcf@taebr 3@3 tbimqt ﬁg ln @t srtqpch’lZeOﬂ‘léI@t ér eBlG. Thsbows a
hj ut 1

- Aol ARt at Pl 23 5 O 4 2PebB ar o

mmamplp 3tiheowdiesss, 1S'2f2p1t393nﬁaﬁ86 afthe vbjbe 26N Aesvinap plarn34 Bffirst

t he obj ect sentation nmethod. 20 The nol d design
n&eﬂ%ﬂ‘]ﬂ‘i ﬁteépq]ﬁres that at |east one geometric

feature be determ ned for each of the plurali ty of
s 30 in st ({a}? sho in FIG 1

s?ﬁ%geamsﬁﬂa e of s, pitred 36 inptierally apRFessicg e it standard

| aadiplaNBrae (STED) fbénat bEXIGU Brmdth ThE S T3! Binak Yovids a standard

| east. one of the plurality of faces 30 indicated b

t Hemplategtor representing parametets of the object 26. The object 26 and its
parameters are easily recognisable for data conversion as declarations within an STL
data set which abides by a standard format. XGL is a file format designed for
representing 3D information for the purpose of visualisation. The XGL format, which
uses the XML format, substantially captures all 3D information that can be rendered
by Silicon Graphics Incorporated’s (SGI) OpenGL rendering library. Similar to the
STL format, the XGL format is typically used when data must be exchanged between

two graphics systems.

3D i nf or maPCOISGRIAN00226
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25 z-map 36 is grouped to forma cavity face 48 in a
step 132 of FIG 5. In a step 134, at |east one of

z-map 38 is grouped to forma core face 50. The nold
desi gn system proceeds to anal yse the noldability of
the object 26 in a step 30 106 of FIG 1 in response

t I atstep 196 OREBIG. i4ca fistit-umap 36 euwhpseceidmympn a8 aggpngyatedizem the

48 and. e re. ' i f i ..t

388 B kP BB Bo} BERL gt dlia i He38oriftc doa
r i eshideiatiy ganbrallp éndidajiecef tRGsuifacni dlsherojert 26y Usipg 2ae of
B STE S e e tBh OB S I s o
Oésdtectdl ¢t the 4fbsh ddtastean niglageontricdd4pni Mhe fdst zodap A@ and the
first, and cond z- 36/ 38. . The rempvahil it

t F78OhABeR 35 g&éﬁf@é@?ﬁ%@%@@? 8 '5? F OB ﬁ'é- Fﬁ?ils‘?f e st
sgroadot FaRps 3686/ 188.a pRrdliRe of Biilbiyy gfid pointked® bjacic bof the

to be rempved fromth lLd cavity 22 and nol ore
B D TP EETHOTAE S0 PRz B9, Ha s et & 3ot ome of

Ofis blukft) BORaRB00TThE PRiraliB) dtfpan] Ji§ 86 ad Qokidbdi8vith a
obj gct %% (a)nce t he gb'raelgjt 5%1 iagw%ﬁez{%rlm neg as blei ng

r eavissRopiae fhegmmamelepp} cavity 22 and nold core 24,

the object 26 is determi ned as being noldable. 10
Additionally, the step 106 includes identifyi n%

ulde step 128 eAF LG ek ahrestendddempn 42 af gengragetl fof gachoot e firshand

u re i i.f4.ed :
SOSEE L T BF Y Pl CCTR oRlend BRhp A5 ob R @
i pluradity ofisdieandenyzridypodnt 44 epacthbetiviensat leashens 86 dmpdimalegrid
second.z- 38. .1t s e tJ al ' 'RAE t

7 B0 a2 AP soinderd i RS A pein bahiE Bk iddBEPEE M ens
sbene] theetjuialigsofstacete3ts havith intdidagr featugespr Biokuedertdaé map 42
under.cu eatures.. The lifters_and.sliders trapsl.ate.
RO ton bEbh Gesiond ebeienhEE M FpfhRen LR gfbEoine
19@nheacthedRps 12ers 1LYy Hergrilsy O sab@imémedshd bigtcthmredentation
fromthe plurality of faces 30. Each crossover face

i @R of the plurality of faces 30 extending 20

bet ween the cavity face 48 and the core face 50 and

bei ng grouped to formboth the cavity face 48 ,anfd t he
cdhe meld design mpBoddi0f wauregnthaly &t 5t PRT eseraelfip feature be

988emAh& fol QadiDdALE Biirdy 32 £REI3G Bea BRep d 04 @E Bhovaftinl GR 1,
step 108 of FIG 1 in response to the object 26 being

nmohghbihewas piegésysitay idipgram of determining the at least one geometric
feature. In the step 104, at least one of the plurality of faces 30 indicated by the first

z-map 36 is grouped to form a cavity face 48 in a step 132 of FIG. 5. In a step 134, at
least one of the plurality of faces 30 indicated by the second z-map 38 is grouped to

form a core face 50.

The mold design system proceeds to analyse the moldability of the object 26 in a step
106 of FIG. 1 in response to the geometric feature, comprising the cavity face 48 and
the core face 50 identified in the step 104.
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25 the step 106. A process flow di agram of generating
the nold cavity 22 and the nold core 24 in the step
In the step 106 of FI &CTAG2002000226
nol d design systemidentifies at |east one parting
line 60 fromthe object 26 in a step 140 of FIG 6.
In the step 140, an ejection &xis 61 is generated with

r & Ereesiapel 0p oremiawabilitsep thelohivet 2630ra dhegheldmavity 22| agd mold core
W | . .
ZW]S ] et eﬁ%ty aﬁﬂ%l.ﬁ?éé §£e %%vafr%rlg% ﬂgll égﬁdg%%?k JL&(: corresjpg%c%lrllgo%nmary

per pendi cular "to The e
agrd peints 49 aad sepondary pidigoinis ¢ hf e diit detiscodjderemagsist38. The

AR B DB et BB Bote gt biEng wmavs

t B6/3§eschasbility fof the lobjeet to beiranoadifonbthe mdlé catityl 22amil mold

one _pasti. |, ne IS nerated.jn t t 140
b2 Wil 68 SholR i, 98 F AR Tk Rors %, RistBihgcany, of the
o puralfiarof ifivgs B0 roé teolgedtizoe SOmcethe bbject 26 isalepdmingll @t Yeing

of an interface hetween the cavity face . .48 _and.the,
o 57BNt B gl RS g rorL sy 26riEe i 2Rg: fiEsg o
| Demgheddbiesed as one 5 of an external parting |ine

and an internal parting line in a step 142. Next, the
nol d design systemidentifies a presence of at | east

ONQIJRRAANHHIR site? 1B 8ncrsdel ﬁﬁﬁﬁf?ﬁlgiuﬂdécﬁtf@a%%ﬂom Thepiahlity of
| east one aperture is identified fromthe parting liné

6Gacep d9-n dhe brdseryt feaweps ase idprified pipisast prg fapm@) pontuting the
EQGtade DREIFIR otfjétk b6 Bt bl P8 irddRa R b? oh oPBlei REL YaPB6 Bnd the
correspondi ng one aperture. The at |east one aperture

i sedonf zanppt 3. Leisiasiential do identify ondesey dentiirergasean iveetiom roplding
a .

A fuot S bl 808 kg Mo phiic Sl Wt . The
prigtetiefidl pladers translhte imto highekgsodpatiorsgost em 15 In the step
108, the nold design systemconstructs a parting

surface 68 in a step 146, wth the parting surface 68

b e ddffionallys ttheustépe D 6f inclndds Héenéfyilge@sdson dagea (roit Bighwi) fi@m the
60 i ng.categaqri.sed as an external parting.line. .
et P 7 Hpe e fiossDer i e of s Py Rt igotoncing
6 Detveen eRatiEhcbY] bhd ﬂlf% coﬁ@a@ﬂﬂﬁ&ﬁ%ﬁig@ﬁo@e@ @ fEin@th the
box 69a ipn a.step 160 of FIG 11 ich shows a process
f&?"ltygtg??e aﬁnfiﬁllf‘i%l‘f‘etgﬁaﬂl ng surface 68 in the step

146. Wth reference to FIG 7, the bounding box 69a
conprises of four lines interconnected to forma

r ddie appddi design systemorecepds ta paerate thegmpld;cavitio2Frangl the mold core

ColnghdRPU0SLE FICR 1R bob & B 8Bje& Y6 oI o1 @fb1 nalysed in
line connects with an extremty "of another |ine. Four

v dhe stepe066 Fopreeess fflowrdiaprdm ofgenerating the mold cavity 22 and the mold
core 24 in the step 108 is shown in FIG. 6. In the step 106 of FIG. 1, the mold design

system identifies at least one parting line 60 from the object 26 in a step 140 of FIG.
6. In the step 140, an ejection axis 61 is generated with reference to the z-map plane
34 as shown in FIG. 2 with the ejection axis 61 being generally perpendicular to the z-
map plane 34. The ejection axis 61 is an axis along which a molded object (not

shown) received onto a mold is removable from the mold.



25 the four lines of the bounding box 69a. The
boundi ng box 69a is planar and generally parallel to

woOheo4au248east one parting |line 60. The boundi ngChs&2@2m00226

10

15

20

25

30

is dinensioned for conpletely receiving the at | east
one parting line 60 therein. In a step 162 of FIG 11
a pair of cut-planes 69c are denerated and positioned
wi lidiowing3ibe ghrerdsion reditiegejentien @9 s thetpd Ueast eneFja@ingsSline 60 is

T i ro. - : oo | icul
B3RS 8 IR 55 TR A8 DA e
6 Gartingdmh 60 definps apertiof OF a patriphagyoflas interéace batwherpthe cavity face

verd i 69b. hayi he .furt hest distapce art. . Each

o o357 e o ROF W cach O e e Bl BRCoCR Borkpnyiont frcome
6bfah extemal pagtitgiline and pointeirm] YPHRIROE/04 268 142.

PCT/ S&002/ 000226 10 69d, with the pair of cut-planes
69c providing four transition points 69d. The

t 1¥exs,i the @MblP dedidiS syBReh FleAHfRgal B8schbeofht @ Dhe @P&ture in the
partin? Jine 60 into four boundary |ines, each

548/ 550 144+ dhgrtlepsbeeeathire kdferifphtenthoparingdine 60
t iR datpOriRgl Rle iGdal Sarilld ind. efr8e ﬁﬁ&nélgoa e 1R foRms a
sub-surface 69e is_extruded from each boundary line in
olRetiaredy I 3pisaesnogdiag roag tapeshige.i Thy aeast ewvapsttup g filled to
3— r]]e(leirrgl?a‘i@thg bork@Borfitle’ H A6 R Bperfid fnaacs@eé)q]gs of ﬁ(?%? f}lélfera‘l? Bast

poundary |'ine to the corresponding line o

bowaa@peitire isdilled gsing Traown Billingral gosidun piededined inHhemold design
cqQ 5ggd to formthe parting surface 68 by 10

extrudi ng and joi ni ng adj acent sub-surfaces 69e as

shown in FIG 10 in a step 166 of FIG 11. In

r h . 146 _.0f Fl 6, the nol.d sign
T R L L L
t heithrthe chactongi supfa@268 beitgd eonstamdtddy friwh dhk at72ast one psitiap line 60

148. The 15.core block 70 and cavity block 72 are
sﬁ’g\lf\%cf’ﬁg?ﬂsffasfne’ff?gla%arrﬂn%%‘ty 22 is constructed

fromthe parting surface 68 and cavity face 48 with

B8, B IR, BESE B B bl

s uwohaetify ©bdungingfbok 58a ity 1d0asreF 14811 AR khenad pbeess for
the nold core 24 is constructed fromthe partin

s (BePSRINgs e AAEDEH BTG & fmiE SO 16 h Wiloeigrise dpTiCo7, the

bajoRadigd beR Mk alotmprifesPEOfdul Hnd it SREED t§ F6mE @ Retangular
bl ock , and the nold core 24 having a wurface

prigFiPhesy. oft vERex ¢3rie faraed cojucident with a point where an extremity of one

line connects with an extremity of another line. Four vertices 69b are formed from

the four lines of the bounding box 69a. The bounding box 69a is planar and generally
parallel to the at least one parting line 60. The bounding box 69a is dimensioned for

completely receiving the at least one parting line 60 therein.

In a step 162 of FIG. 11, a pair of cut-planes 69c¢ are generated and positioned within
the bounding box 69a as shown in FIG. 8. The pair of cut-planes 69c is generally
perpendicular to a plane formed by the lines of the bounding box 69a. Each cut-plane
69c extends between each pair of vertices 69b having the furthest distance apart.

Each cut-plane 69¢ intersects the at least one parting line 60 at two transition points



wana4rmetadicore 24 by a user.
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The nol d design nmethod 100 further includes a step 110
of FIG 1, of analysing the generated nold cavity 22
FIG 12 shows a pPOTESE3002/000226
flow 25 diagram of anal ysing the generated nold

cavity 22 and the nold core 24 according to the step
110. In the step 110, the nol d0desi gn systemreceives
at6Headth haepairngltutiplapes 60 @raviding ifouratrasigipn o0its H&  The
at_| ne inp incl | east.. ane a, ZP0o

7 ArirEioh pBE (oMbl M B8 el cuf kiR R0, RsEBR bepaary
| ninas,sthelp bdibBaryt lne ax@nding dsivgan sydit eljacentqndasfsraasition points
iq@ge of the nold cavity 22 and the nold core 24 in
accordance to the at 30 | east -one input received from
the user. In response to the step 152, the nold design

syst.em di spl e rendeged i mage o di s y devige .
Vil Y B SC ATERCS i oo grom sty oy e n
anakwadly dppodidpeditsfensi i adstdpt Bd JFHG. YO 2R6H610he 4Bduded sub-
P /SGQOOZ/OQ%ZZG 11 The at | east one input received

C-I- .
f rYHReerhee GXeRds; frpr the bepndgrylig to the; eEesnopdipg dagofihe bounding

ORR&IAOY. TAESb-suffdEesi 6IBARSE cdnkifindib GoraPhE h¥rtiag s@fle 68 by
the nopld core 24 are further rendered, tn'the ste

15xtuding andyieingpeaadiacont gul-pyfagesiPetan shaypuii RIG. 1 himensterBlo6 of
vanysi g the opacity index, the core block 70 and

cavity block 72 is rendered transparent in the 5 i mge
for display to the user, thereby allow ng the user to

" = . I [

BTSN 460 o, B el R OS2
c aoni & gore PRckaifd andvthe mldicaydy 82 24 the Tawtyntlbak ainiat sfep?28. The

a t d.core, 2 re,rendered. ue..for ) .
f E'I}gﬁ ?l[%(él%n?plga ngr(ngl sﬁlga{o? 2 taﬁeeghr?gindmclg[g;?gy Ege IRy eRy 22 15
nobdstmoted fidd the pertingantfadeqs8sandfcacity 8e 48 wdihsthé aybtlcaatty 22

awre-fr nodel. on,the di spl vice 78 in 10 )
o R St e BRY rorkie b e Fbie vk 05 i Tre g 020 ey
2f21 dutfaca prbﬁlle?dfﬁlﬂ dﬁ‘f/i‘qf:l hee wiﬁz:i‘!égditiiigh@ly,"%e mzﬂdhf:dliéé odn ':1'Ls300nstructed
effect. is i.llustrat i . and 14, ,
SHETE 6 Diytis Sorteeye B feotors Resold 26 e (PO S5 A oeing

2Qndth1tidl® ProifnSith Yored ohMhd=tdee blbdk 764rddhe hiolESore 24 having a
i ndicate visible lines and dashed |ines indicate

hisHEfRqs Profesf thegorg facePfhg t he 15 opacity index of the
cube 200, the interior of the corner 202 can then be

readily seen as illustrated in FIG 14. Sinmlar to
FIlde mad design methpch QO furibiercineladesiasyiap 1101 GfdG. hred analysing the

q . o . y . T
S LS LR P ) s Tl o
c shiageam gDanalysing threegedérhtpd wioblvetity ARl amhthb yeéticor@R4 according to
Zn%dé %iﬁﬁé 1 l'r(T)g Iﬂé la% os?eéqg 2,1%?' l’eng{d déLi%l sy]s%e‘m }elgglve[go alt Feasct%\rllé E:}f)utz gom

the user in a step 150. The at least one input includes at least one of a zoom factor, an

object orientation and an object position. In a step 152, the mold design system
renders an image of the mold cavity 22 and the mold core 24 in accordance to the at
least one input received from the user. In response to the step 152, the mold design
system displays the rendered image on a display device 78, for example a computer

monitor, for viewing and analysis by the user in a step 154.



rendered in an expl oded view in response to receiving

further input fromthe user. In the expl oded view,
woheo4marzas1 bl ock 70 is displaced a di stance froRCTI862002/000226

cavity block 72 wth the nold cavity 22 opposing the

nol d core 24 and the object 26 positioned between the

core block 70 and the cavity bl ock 72'. The image of

t ﬁmeeax@éasblad: wavti teyei® fivroche ner dndhe oee 1BV deskher Anglugles an

VI retlclil (¥eﬁ(e Of'ft%t ﬁggs t PR Xlo{hgcakfﬂg 29 ?h& (f'ﬁe ﬂgld%ﬁai*grg further

one In
f mmelgmdm thasteet 52, twith amdpdmtje@ﬁgﬂd h}etmanbaatydnéa]&st%jnvarsing

crib r di n an errbo i
e aRCn e PeCchB ek AP SRR I 2 enlhey L AYER e
5 CQmu@lfolr Qlib@laygb ahd u&ee,Sthétﬁby alisvigy ithegused kchsee-?ﬁirbltgw ghe core
odl hrent o lLnvention IS i.scl.osed Pt .

ook 0 Sl e Pl s e TS i B o K OF g fovity
t Qgse}nddhf &oRBture Zttl)halthedlihkil&rc@ﬁ@/ mwgddgms nﬁﬂdi/c&fe 24 are rendered

noditTicatl on, can e na W t hout e rti omt
sOBpEedpy fasgitating applysip @? ithevaald; @ity 63‘%/ Bale91e 2. he
f%ﬁ@%@g’%&&o@%ﬁspla%gd agaawlfeifrﬂme ﬁlOHEl' &h ﬂl@ﬁil@)[hyr@kfﬁ@ d78 in

generating a cavity and mol d core,. the nol
10 desdeg noﬁephwcttbmpldsqowwé n%"tl‘é‘ﬁ?é’l%?z frgeyfhe Wew 9gths Hser
extended z-map for an object haV| ng a plurality of

faces, 5 the extended z- @(ﬁ r|S|ngaf|rst Z- map
aﬁlalea ‘sse dlypeehy - ¢ffeet isaibisieal IID1F $hé3 phdiri4l | #G.of3 shows a

3)%%?6(9.1@(\;( 'vi%gr tél ch@ VAE SeR8hs hlﬁdén HWifew. In F%G 13, %)hd

m ni ng east one geonetric feature of eac
oflmtssh mdpiaw ﬂklbb)ﬂmeshnd dashed lingsaingisata diidder limed. dBivaiying the

15 of g{lm %«% t I %mZE)(Ee p nten%Tag{ 1%/19 g?m?"g@gg’%ﬁ k‘l}:ég b(].f Qeadily seen

eac ura
m}is dthHtrbietl yin ®IGt he Simikae tto FIEI Batsolid lindseiadicdie Ivistbl!e bifies and

O RS R B TR U e

angiowh Eheﬂ‘iﬁtidén e@h& 7afto bheadibj Webed sndaedppeadse to the
obj ect bei ng nol dabl e upon anal ysing the noldability
of the object. 15 2. The nold design nmethod as in

20 Clm@iriferlin thestePers4 CIMMIGE $2,M8e andld @RvifHf 22 and the mold core 24 are
rendered in an exploded view in respoﬁse to receiving further input from the user. In
the exploded view, the core block 70 is displaced a distance from the cavity block 72
with the mold cavity 22 opposing the mold core 24 and the object 26 positioned
between the core block 70 and the cavity block 72. The image of the exploded cavity

25  block 72 and core block 70 is virtually rotated by varying the object orientation
through the at least one input by the user.

In the foregoing manner, the mold design method and system is described according
to an embodiment of the invention for addressing the foregoing disadvantages of
30  conventional practices for designing molds. Although only one embodiment of the
invention is disclosed, it will be apparent to one skilled in the art in view of this
disclosure that numerous changes and/or modification can be made without departing

from the scope and spirit of the invention.



anal ysing the generated nold cavity and nold core by a

user. 3. The nold design nethod as in claim1, the
wenep@/matssgener ati ng an extended z- 20 map for BATSBR@R00226

conprising the steps of: obtaining geonetric data

bei ng representative of the ob ect; generating a

z-map plane; constructing t hel |rst z-map of the

obF’@lf}tleromthe geonetric data, the first z-map

hayi ng

co}rllst r lfg{ngddﬁe%éh 'iriéﬂﬁfi rf'(@x?ég?%%t%lg%{ﬁa&tdQ%l?ﬁd@%l@%rg %he mold

each ofdetiempthod edrimrisingfthyténsefly grid points having a

i cat i ve. SriecyR h Bhdta 2l B Sy RO PhiyRicibes,
5 and corft extadedigntah eompnmgja ﬁrstmmap fand heccoh eatapf andreach of

ol ur o 05 SR e ey 4° B e EooRisd PR a6

construct ed duﬂeMnmgftmam:aet dre gebmme feapurp lofisech of aledplodality
t he pIu I|ty of primary grid points having a z-value
and thé g ﬁsr’allty of primary grid points being

i ndi cative afialying teasbldabisityodf thd16bjdt fioal mé yt 1e£st Bﬂ@@%memc

WD 2004/ 0424 /S 2/ 000226, 13 4.

10 gesi gn AR Bg gcgﬁ‘e gzuéa}q‘lt?f %ffa‘ieﬁ’éh%?‘glﬂalﬂ%ltyd’é #@r‘%‘ﬁch@d’éﬁmg
ext end&EbsinhthP gbi¥atB (RO calvity i€ eGSR dofd Y ndlding the
step of ;. generating an extended nmap conprising a
pl ural |°W’Cf®fmdsecondary grid points disposed between

at |east on eﬂéﬁi‘uﬁg @He rﬁ&l@ cmlﬁrra"ﬁh eYm&h cQLre'o@rﬁ{eYObwc{ ﬁil response
p0| nts 50 one of first z- map and t he sectond

z- map. &thephiscrhsing m@éﬁb@vmméwrwm moldpbilitn of thetdhiect.
15 Step of analysing noldability of the object

conprising the steps of: determning renovability of

t i objldemold dayignmesthod|ad lrcfdatim lafigtheheomptBingwlstbpodévi t y,

t he renpvab I t he

olurality O?ﬁél#syngQEé%%% Qa%?ryg Qﬂ reb 3g| ng

the noldability of the obj ect in response to _

taﬁién%\'{l"lgld gng(}qg(; Hts@fmt e rsglg\'ﬁ algulll the step oftgggergtgﬂgea%texfceagég z-
20 map for an object comprising the steps of:

obtaining geometric data being representative of the object;
generating a z-map plane;
constructing the first z-map of the object from the geometric data, the
first z-map having a plurality of primary grid points and being constructed
25 with reference to the z-map plane, each of the plurality of primary grid points
having a z-value and the plurality of primary grid points being indicative of at
least one of the plurality of faces; and
constructing the second z-map of the object from the geometric data,
the second z-map having a plurality of primary grid points and being
30 constructed with reference to the z-map plane, each of the plurality of primary
grid points having a z-value and the plurality of primary grid points being

indicative of at least one of the plurality of faces.
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15 6. The nold design nethod as in claim3, the step
of generating the nold cavity and the nold core of
gener at i ngCa8G2002/000226
ejection axis fromone of the z-map plane, the

ejection axis being an axis al ong which the object

when received onto a nold is,l%o renovabl e fromthe

not-d;  iThemald desigp methpdoassin ciava 3p Hhet StepgPf] sen@atinecih efraded z-
obj ect m@ﬁ@rﬁ%ob!je%ﬁﬁﬁth&%%mpﬁﬁﬁé&&ggibﬂne constituting a
portion of the periphery of an interface between the
cavity facegensttingen esierdedgow camnrsiera Bl ¢fesceandary grid
| east ' ' ’ [ :
2511 o m el R Btk e Bt plifiy oA points
pr esenod onf ofghe fisbemapmel thpsacond zmap t he obj ect, the
presence of at |east one aperture being at |east one

of the at |east one parting line being categorised as
ans.i nt ditmaloldpdestgnmgpthddrae jn ¢laind 3, nlgp stdpeofanalysasmoldalality of the
aperturo%.eaﬂcd thle.r em %I i niidnati ng the 30 correspondi ng
at | eas’% é’mé)ﬁ%lpg "8 PEAY construct | ng a parting
surface frodettieniag rbeasibilioner far dbjegy ﬂdlmﬂlel féﬁﬁlg core and the
2004/ 042481 PCT/ SG2002/ 000226 14 7. The esign..
met hod ¥ g P 31%?‘8?"4’&‘8‘/ ﬁ?"é% ey ARG e plizality of
par ti ngaces uf haekjedty i t he at | east one parting line
conprising the steps of. constructinpg a boundi.ng box

havi ng four agglpwieéglg,g thee mRldabdithgobotke BWEflg in ~response to

di ”EnSia@ﬂ%Q{I&%_EmélﬁQﬁitHé Reholv Bl tof! IBAShe@ TP #et héE core and
line therewithin and 5 the four vertices being

coi nci dld caityh a pl ane being parallel to the z-map
pl ane; extending a cut-plane between each furthest

pair of the four vertices, each cut-plane _
i nt-er sldeimdd desegnamethedhastin glaam gathe istep of gensraging theomold cavity
transit, ' e j nt

tranat o meniRl e o8R8 ARG RBPR SREIET: & 10
boundary | i generating ahejentder §xis from dyeiof gheaz-peap tplane, tbé ejection

the at ag(iesagetingogne agigratlci)n%gwhilcfl e object when received onto a mold is

removable from the mold;

identifying at least one parting line from the object, the at least one
parting line constituting a portion of the periphery of an interface between the
cavity face and the core face;

categorising the at least one parting line as one of an external parting
line and an internal parting line;

identifying presence of at least one aperture in the object, the presence
of at least one aperture being at least one of the at least one parting line being
categorised as an internal parting line; ‘

filling the at least one aperture and thereby eliminating the
corresponding at least one aperture; and

constructing a parting surface from the at least one parting line.



extrudi ng a sub-surface from each boundary |ine
towards a periphery of the bounding box; and

wexbwd24sy and j oi ni ng adj acent sub-surfaces tBCTSG2002/000226
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the parting surface. 15 8. The nol d design nethod as
inclaim6, the step of generating the nold cavity

and the nold core of the objetk further conprising the
stleps Ehe nyid dgigngmethed as i @hsn Gorilee &tp ReORYPtHIg) 3 parting

of f ac I n H,olségﬁe aq 14%})(1»_ oihlg g%r%ﬂ-lé file cioﬁlgg?l‘a%m ok ?5 %a

cavi ty ace e” at ne o
plurality orfonﬁtamasg aﬁ:dumhngetjoybyamfous eeing, thenwpndiog box

f t t t.h
the paPtrhgmerpitonRe My o AR O fefoliOithin and

bei ng genetrldriiced befgi doyncidentneiih |arplﬁﬂeebemgvpaxgtlleﬂ3 todie z-map
and hav{an% a surface profile of the cavity face; and
25 conBPPMacting the nold core fromthe parting surface

and core fasgendinge cutplatle @@Iﬁ/eelb&icﬁg’uﬁlew it oi5the four vertlces
forned on the core bl OCﬁFaﬁﬁ havi n i}grface r.of i
[

of t he®3cBeut-planenieyieing S R e pins

the caywhd YadN psiK AtadjdentPRddsitdd points fdsfittingeediRiities of a
core |nt rates with the nold cavity for recejving the

obj ect bowgaryHinee Bt hpurdary gne eiag adiogiones; the ahiseth 6’&}3 Rarting

in cl allﬁgG, the step of analysing noldability of the
obj ect cOnprising a step of: WO 2004/ 042481
PCT/ SG2002/ @0udpg 2 wb—suﬁ@qtfrcmy pasly honedsrs: line foggedsragreriphery

fromttaeth wﬁrﬁﬂtﬂéx %ndf aces, the undercut features
bei ng east ne of the pI urality of faces not

i ndi cat ed bextwding efd joirng ddjacent sub-mufrcentd forethe partingisurface.
z-map. 5 10. The nold design nethod as in claim®6, the
step of analysing noldability of the object

capri ghe gloai @s'gp nedthodi asie'mblhhyB e siemeﬁgﬁnenaﬁﬂg‘dne sndi¢ cavity

e P b Lt BB RPN BP0
the cavity grouping the at least one of the plurality of faces indicated by the first
z-map to form a cavity face;
grouping the at least one of the plurality of faces indicated by the
second z-map to form a core face;
constructing the mold ca;'ity from the parting surface and cavity face,
the mold cavity being generally a cavity formed in the cavity block and having
a surface profile of the cavity face; and
constructing the mold core from the parting surface and core face, the
mold core being a protrusion formed on the core block and having a surface
profile of the core face,
wherein when the core block abuts the cavity block at the parting
surface, the mold core integrates with the mold cavity for receiving the object

therebetween.

9. The mold design method as in claim 6, the step of analysing moldability of the

object comprising a step of:



face and the core face. 10 11. The nold desi gn net hod
as in claim2, the step of anal ysing the generated

woubw/aasity and nol d core by a user conpri si ngCri862002/000226
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steps of: receiving at |east one input fromthe user,
the at |east one input conprising at |east one of a
zoom factor, an object orientdfion and an object 15
posi tion; r édedtfyingurelerciintggares firorhide pbiraity af ifacys, dredundercut

mol d ¢ qé%ﬂfgpn@}ﬁ% Y lge%[] 81?6 é de }%lht%h tof f&%? %%tqﬁﬁczitggﬁj% cr)]neaof the

receive e ‘user;

dlsplawhdemnqemﬁOMeumemﬂzmyqby the user 20 12. The

nol d design nmethod as in claim11l, the at |east one

i nput received from the user further conprising an

OpBEi t yTHematdd deségidnéthmi dsriﬁigleini 6, thesielesfadawsihgmoliability of the

t he nDI and core having an opacity
defi ned W{a‘for?g’%éﬁlﬁél e§7° index. 25 13. A nold design

system for geRgfyaig agssavdmhdés mm thy phielitg oTTheds,CtBE Rrossover
the nol d esi stem i_sSi ng means _f or
gener atfpesg bsie sdeé% @ag oLt Frﬁ r‘i‘l’cSY fcesisisading beiwegn the cavity

pl ur al ithoe B Heaerstcd he extended z-nmap conprising a
first z-map and a second z- map, and each of the

plurality of faces having at |east one geonetric
f et ur ejhe3Qo1ARR SN h¥ihodSkSh 'E‘la'i}hrﬁg tﬁehﬁepaef Lrﬁ%%fngocﬁg generated

geonetric feature of each of plurality o
means fmldaﬂaﬂywadn@k’cwmmmqmnrymefthqaﬁmgﬁj ect from

th t | t f
ol ural ity ofPans & AT dreinhBiui g stk & Leioopy inpu

2004/ 04Rn@LisiPCH E&@@Qbﬂ@@@@@ factos, 4mehjecdbriegation and an object
f easi bc}J ttlxnof generating the nold cavity and the nold
core f nol di ng the object; and neans for generating
the nol d cavérdyriggah infage uﬁﬂhelnmdﬂ@wny atidmokibjoecin acéardance to

PO oo A BB voon analveing

displaying the image on a display device for viewing by the user.

12.  The mold design method as in claim 11, the at least one input received from
the user further comprising an opacity index, and the image is rendered with
both the mold cavity and mold core having an opacity defined by the opacity

index.

13. A mold design system for generating a mold‘ cavity and a mold core, the mold

design system comprising:

means for generating an extended z-map for an object having a
plurality of faces, the extended z-map comprising a first z-map and a second z-
map, and each of the plurality of faces having at least one geometric feature;

means for determining the at least one geometric feature of each of the
plurality of faces;

means for analysing the moldability of the object from the at least one

geometric feature of each of the plurality of faces, the moldability of the object



14. The nol d design systemas in claim213, further
conprising: neans for anal ysing the generated nold

woavidtog24and nold core by a user. 10 15. The nBC®@/SG2002/000226
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design systemas in claim 13, the neans for generating
an extended z-map for an object conprising: nmeans for
obt ai ni ng geonetric data bei n§6representati ve of the

obj ect jndicubing Seakibility of @endrating the ndldpaplyamet theSmotdamvse for
for com{.uc ingjgtthe first z-map of the object from

the gedlEtPs Be o8 ™% he first z-map having a

plurality omeqisifoBganeatingltheandld savdtychndehengpold core of the object
constructed with reference t he z-ma | ane ch of
Che” bl i ey totnd itk OIS o Rt S Rt B o GGy Feme
and thebptiral ity of primary grid points being

i ndicative of at |least one of the plurality of faces;
and 20 neans for constructing the second z-map of the
objsect The aibld MBign SRAIE hY 1 ClatA Y &, futte cS@mNIch: Z- Map

having a plurality of primary grid points and being
const r uct ed™Mgrshiof @nadysing: e tgsnqrpied Fnqld sayityand, meldgerepy 2
the plyggl ity of primary grid points having a z-val ue
and the plurality of primary grid points being
indicative of at |east one of the plurality of faces.
25/516. : i ' '

roans oy o e oS LR B e S etratngin cxtonded
f ur t herz-reapnfor arsobiest corepriséngf or gener ati ng an ext ended

map conpri sj .al i . | | ante
di sposed beb{\%/glgﬁog(%b%@g% %gﬁfglcpdg?a?b%g%% rg&%kﬁ‘r’egﬁt?%/&cﬁm’
30 primary gread fpogentrstigf a mep pknd¢;he first z-map and

t he second z-nm 17.. The I.d . desi system.as Jjn .
e oy gon e, FisMhar bl B o ARt B/ R B b gegerri
obj ect dafa?ﬂfei fiishg:mapCh R %&ﬂg&ldi’@ﬂrﬁf@(yﬁﬂ/ @gﬁzaﬁd being
17 neans for determ ning r.enovabilit t he obj.ect .
1 om ¢ iensidriad b atlermor o e Zmgrapleng, e of ffcptiratisy S primary
r enov alpkiligoyhtd Bavige 6 etvalid 4ddhd ylugdidy B8 pfithatyNgrid points being

indicative of at least one of the plurality of faces; and

means for constructing the second z-map of the object from the
geometric data, the second z-map having a plurality of primary grid points and
being constructed with reference to the z-map plane, each of the plurality of
primary grid points having a z-value and the plurality of primary grid points

being indicative of at least one of the plurality of faces.

16.  The mold design system as in claim 15, the means for generating an extended
z-map for an object further comprising:

means for generating an extended map comprising a plurality of

secondary grid points disposed between at least one pair of the plurality of

primary grid points of one of the first z-map and the second z-map.

17.  The mold design system as in claim 15, the means for analysing moldability of

the object comprising:
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plurality of faces of the object; and neans for
acknow edgi ng the noldability of the object in
5 acknow edgenent of the renovabPCT/SG2@02/000226
the object fromthe nold core and nold cavity. 18.

The nol d design systemas in claim15, the neans for
generating the noid cavity add the nold core of the

obj ect conpiieannipr detormpaing semeyabigishel the obigetalforejtecmpldrpore

axi s frameoendd dTRh . ' i [
bei ng e?n ax(ips al Sﬁgﬁ’\’ﬂﬁ? ch toﬁgﬁgﬁlj té%{;ge\%ﬁgﬂﬁﬁ?éedcg?\?g?&éng the

ont o a PRl of Bceseafiheatbiest; fadbm t he nol d; neans for

i denti fying ' |4l f '

the at | eatiosnee stirBfaBy ol D SlE RIS Ene o
of t he apknovédgemensfofdhe femtomatfibyeof thé objettviemm thehmold core and
cavity fage d the core face; neans for categorising

the at Teas ne parting line as one of an external
parting line and an internal parting |line; means for

i dentifyin resence, of at l.eas e aperfure in the

oy o  PhetRolR eBSE Eihieth o€l REE LS, U wRBLLY Epmeraling A motd
at | eashvigrendalie thbid cade df @RSbjeorwmpdfingarti ng |ine

bei ng categorised as an internal parting line; nmeans

for filling ™A 19t BqERLPe FhEeclign AL Fomueny of fsrzsmgp plane, the

el i m najdciiéh di€beif i HIPAOKH WEicR thel BR1E wRdHEreRRM tdAtes mold
and means for _constructing a parting surface fromthe

at | eastegiR¥ahaiomie mplfne. 25 19. The nol d design
system as | Hleﬁﬁsafomcﬁntii?hﬁ AEA8Sorde ParthdNiler Hrh 'tl{élgc_)b?eect, the at

parti ng surface fromthe at |east one parting |line
conpr i sPASONRAIAE Firsy consiyting e PPTign £f Besuptipheyytnden interface
havi ng vbRHEn YRIchVifASee dnffhe JORMACH, Ng box being

di mensioned for receiving the at "I east one parting

line 30 th&wews fonicategerbmen éhef guleast emei meEngbbnngs one of an

COi Nnci LR &l ' Jel to the z-nmap
pl ane; %ﬁ%&%ﬁgﬁ%@éﬁtaﬁgﬁl ﬁ‘gér%‘qggl?{‘@l}éene bet ween each
furthest paimeansffor hdenfifying presendei afed leastaie apettumpliarties object,

Inter SQied in%&ntcy of %{ lelas%aosnte a%gr%lrg %re}nlg g lelzaistngneacgf tth\é\%t least one
parting line being categorised as an internal parting line;
means for filling the at least one aperture and thereby eliminating the
corresponding at least one aperture; and
means for constructing a parting surface from the at least one parting

line.

19. The mold design system as in claim 6, the means for constructing a parting
surface from the at least one parting line comprising:
means for constructing a bounding box having four vertices, the
bounding box being dimensioned for receiving the at least one parting line
therewithin and the four vertices being coincident with a plane being parallel
to the z-map plane;
means for extending a cut-plane between each furthest pair of the four

vertices, each cut-plane intersecting the at least one parting line at two
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and each pair of adjacent transition points
extrenmties of a boundary |ine, PCNSG2002/000226
boundary |ine being a portion of the at |east one
parting |line; neans for extruding a sub-surface from
each boundary line towards a 8 periphery of the o
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adj ace e j 258
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for gerf@eawiinglinhe nold. 10 cavity and the nold core
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by t he peiipksry of thepoundingbpxnaad cavity face; neans for
grouping th ne of .the plurality of. face

i ndi cat ed g@e@@%g&} 2%%‘%8‘% z Pérﬂ%m{né q‘d PRI g}lrefa %g%?fo% the
nmeans fpertingemdiceucti ng the nold cavity fromthe

parting surface and cavity face, the nold cavity

bei ng generally a cavity forned in the cavity bl ock
arzb. havibegneld Sletifmewtept of i caiaf 11,ke G@wmist r EaeitingAkk mold:
means for. constructin e ld core fromthe parting
surfac éa‘éf%a“gé]?eem"lflée’g,otfgﬁé’gn rhes COMPETRE o

protrusi on hameRr gfubing (K0l et QeloramdiplaAYityeF Bces 4flicated
surfac%agﬁeo ile of the core face, whereln when the
I

core b (ABaR ROBRYPEYYSSck at the parting
surface, theeaRd fr gﬁ)!hﬁin% LA 1@k LUtk ﬁlﬁﬁligp&‘#ac‘%@\{ﬁ&iyated
for receiving the objec t her ebetween.” 25 21. The
nol d de¥ithgseegnshzamamis Hrm £rap fce8, the neans for
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t he pl [ 3 i.ndj ...one of the
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means for constructing the mold core from the parting surface and core

face, the mold core being a protrusion formed on the core block and having a
surface profile of the core face,

wherein when the core block abuts the cavity block at the parting
surface, the mold core integrates with the mold cavity for receiving the object

therebetween.

21. The mold design system as in claim 18, the means for analysing moldability of
the object comprising:

means for identifying undercut features from the plurality of faces, the

undercut features being at least one of the plurality of faces not indicated by

one of the first z-map and the second z-map.

22.  The mold design system as in claim 18, the means for analysing moldability of

the object comprising:
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identifying crossover faces fromthe plurality of

faces, the crossover faces being at | east one of the

pl urallty of faces extending b2t ween the cavity face
and the cor Befngder idgntying PressqST srcereBpmyrihe pliradify eisfapqs, the
claim %%ss&vglefaggsad% fQ ﬁeaﬁ%'e%? %&%lﬁ@ﬁg%@@&%@&ﬁ%&@e@vveen
cavity and nol coré user conpriSing: means

recei V|ﬂrﬁg=aalf}’fae%t@ndtb€r1@r¢fﬁtp@t fromthe user, the at

| east one input conprising at |east one of a zoom
factor, an object orientation and an object position;
1@3nrearide frpld d@igdsyétﬂg agim dlaimglé tbrb mehars foo hhlysengi they geacited
nmold c ance he | east one input

recei v%lcfs?cav%ﬁl% us@?re dlsercomgn? oF di spl ayi ng the

i mge on a dieapl fayredeving et least one enpun @roby tht Iveer, tiseit leadtone

24. The Id desi tem s n
Foast | GHRE FHBEETIECRTBENT Biohrodh &t fiir Aptaton and an
conpr i sbjact p@Litiowaci ty i ndex, and the image is rendered

wth both the npld cavlt and cor e havi ng an
opacity def W@angg/ rqnﬁgrn}gp }I{la}gem%ﬁgfe ldgavity and mold core in

accordance to the at least one input received from the user; and
means for displaying the image on a display device for viewing by the

user.

24.  The mold design system as in claim 23, the at least one input received from
the user further comprising an opacity index, and the image is rendered with
both the mold cavity and mold core having an opacity defined by the opacity

index.



