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WO 2005/ 072930 PCT/ US2005/ 000908 | MPROVED MOLDED
PARTS W TH METAL OR WOOD SURFACE AREAS AND PROCESSES
WOORsHHEI3R PRODUCTI ON Thi s i nventi on rel ates t BCT/US2005/000908

i njection nol ded plastlc arts haV| a plastic
INFPRGVAER MQIHRER PR T e RaVEHOR SURRAGE AREAS AND

whi ch can be imlar
sem -rigid %@&%bﬁs qR%?%\PmF g) is also a
process for making these parts where the sheet
material is uniformy confornmed and adhered to the
Thlqomagmtm rglatestto tjestign analdesl m@ﬂj@spaas bavigg e plagtdc substiateeng a
sur ofV Sh%ndm elstrl)gl t.i.cal l% ft ? manner. Parts are . d
o R ST T b DS L s s PEftal St i

shedt Imaﬂermr ThisiREntise &l dlQ) ks pddess fatthSidns @ Sar&A@Rre the sheet
coveri nggméy 10 There are a nunber of processes for

matgm:ﬂ\;q; Wi eunforaned andypdhered tosthe plastic Su@@@tﬁ amﬂ the edges are

secqu 1sn[ 4 Xer% gﬁd ctive gﬁcﬁ gesg%etﬁcal]ﬁyg}%]%?sgq\gs ﬁétl%c gucegmsith good
app&frﬁidenﬁ@&bé figheRkiohs eth @)@rt@rd@%éﬂﬁoﬁ'&ﬁﬂ Q{abwu&l&ﬁ @68verings.
piece In front of or into the nold. I'n US Paten
5,837,086 a netal foil layer is provided in an
ectlon mol ded cle.. The 15.netal foil.is in
Thel CleE R B T Sy OGS BB et pisdnsofy G a metal,
wodda¥ipapéSonts iR efee bfmaed bfblsﬁ@%:é@srhsmﬁ £ ARt FPIbRIng process
plastic forced against the plastic |amnate surface.
and pre-nsesing o8 &eding ern¢elsintive vegod|sinfaed miacedh fmnhref erlinioghe mold.

i R 0 80 ST By R oy B R . 1

metSlUo{13¢ R d RM@katd Rith ﬂ“tSlef'ﬁQJf‘i)la%ﬂQ oh@ltAs sid0 Tthd Qalﬁﬁqbﬁl is placed in an
edges back over the plastic edges to conceal the

injeefifnsmp sk and aneltepmiastid éormedtdgairist thie pdastin doninats suiffadehe
netal to the substrate. An adhesive |ayer nay be
appl i ed between the foil and the substrate to assi st

EP 1,132,98971&0riBesIBE M RicGMGC tme@11icIbil 48: (4R 1473 tcdﬁ?ﬁijécgsﬁ molded
t'he use of insert nolded plastic to cover the edges of

plastic delstuatetinegro@ss Whigh rcomﬂormathemet@lrsupﬂaasslay@ 6 tHermolilead folds

the BicT BEcs P s e e GHEGp CaEPL MBS DAY Pl gEaddegechanical
cordc@vh G i mé’fﬂrtg‘(lﬁidsu'bﬁﬁreﬁ@t 'Aﬁf]adl'i@élqg fﬁy@ir fhb dﬂ)@§pﬁl‘ﬂea Be@Reen the foil
attractive, uniformy wel her ed, dur-abl

and e fubstzate fezssiot 1nvﬁonmngmta1re o«nnn@tchm sem -rigid sheet
material. 30 These nol ded articles have desired
conbi nations of thin dinensions, electronagnetic

DE 3@ pghds rd@scfrl%gﬁhb @5 oﬁﬁﬁrﬁﬁbld@§ p%gé & colef @b 'eh% £ \ﬁ,"dtegoratwe
the true fe real netal or wood. WO 2005/07293

EWBP@ﬁﬁbSQOOEh@mU@EQ According to the present |nvent|on,

i nproved parts are provi ded where a nol ded plastic
The present invention overcomes several disadvantages and/or problems in prior art articles
and processes providing improved injection molded articles with an attractive, uniformly
well adhered, and durable surface area of wood, metal or other semi-rigid sheet material.

These molded articles have desired combinations of thin dimensions, electromagnetic

shielding function, aesthetics and/or durability with the true feel of real metal or wood.
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article having a plastic substrate conponent with an

adhered surface area of a sem-rigid sheet materi al
weebwsmrzdof rom t he group of netal, wood or woo#€bhaS2®5/000908

paper products and where at |east part of the sheet
Acceging tp dhe garsest inrentivhe brpraedparts are provided velreeaa molded plastic

. i acent 5. s are overl ed by, a | ded-@n, . ..
srih AN e 2R RN IR et e 58 oF semi-rigid
shee$ Hiateia®s eletRd iffonP fiRVdr@slotel, tiod JFR¥RId-BE&EbapRf plo@iidts and

or a thin wood sheet or veneer. In one enbo |nen¥ t he

wheggd deastip of ghe sheetamatgrialedees andrdieetunateddmpriaes arge adjecent the

shee teri;al , a iy nternior adhesive | ayer and
edo S TRl B sl PhePile RETREP i o oL gttty e
surfleQlr@GH ipt6vidBa@ Bl b figin|ndotEIr shvbt o Hoid 818 shif kvodt RESetMoS Feneer. In one
adheres to the substrate plastic and preferably the 10

embadimessi the shegbmatesiabispdppinatosrustine spmerisiPg ghe slast matetiel, an

.. ol ded.plastic article accordin o . invent.ion have )

inte 46 s B0l o o SRS EPRo LR b e DHEBHACRestes Biefetive

bacl@hS RyB Wi EsondP bPE@EHINE 1 BRES th MhCIDSSste PRVEE htPpEREably the
at | east a part of the thickness of the sheet

adhesmedayenlis a polyaamde ddhesivab Beifensbly, the heoldedplestic article according to

. ipveption i rocess for.preparing a nolded plastic.

imveh O e s N oy HECRUE PIARHE Pt e OORCT it o provides

proté@Relisd MeickRs 86 RPHgThr at(8dst B F)QP{ bPtHRGNRKME 6 he sHOS Blaterial.
material surface piece to a nold cavity (b) nolding In

a first nolding step a substrate plastic conponent

In algcﬁ%eirn gﬁﬂ'ﬁ@%ﬂa gl{egg?sserr]l ggveﬁ%(%rglirs iﬁ13)|r8 iSf,e elé)?%étlgg a%j(gggd plastic
artidPh#Aintn SheR ndfered SrHERUREINDERIBRNBE btePdIb € NaPMBl1ddRSa precut

at least part of the sheet material edges and ‘sheet
sheefrmagariabburfaed pices tarenokidjeside () méldingdyedirftunoldhgrstep aasubstrate

rea intended. tq be,at the article.surface. Preferab
plasf P PeRoi e Bro e o et i e e e e aren
(c) th&18irlgi InStn ARcGh Elo_ﬂiﬁg stef aft cASAEOVMRE SoRIpBRdHt Svhich overlaps at
substrate and provided wth an edge thickness
leastviesfithy shesitmatetidl edgesemdashedtesaserial spfade avéa adjmeent the edges but

t hi cknesses, of the peripheral .edges. of the sheet .
not {10 B UHE DG, FRRPP Pa giigut ek ppterial surface
piecBiL£RSRd B tHe FRTMANR sfeg)rtH QLR8N EREPIsEE Bebshe anf@RIvided with
material, an interior adhesive |ayer and, on the

an edgg thirkee gScwospiogithas willeostreticantet part aff the dyidmesses of the peripheral

rqotecti ve backing | i ch bonds,or atherw se . .
edegf el mitaiel, e PPl (F sebt Bkl Breghib s Progess i o laminate
stru@GReDRidiRY Ble Bt edidCad BRI RR lgﬂ:r And B RE EGfhce

process according the invention the nol ded-on

oppesitg ¢hecsheet imragerd bayen amprotiesti veprasking dalyed iwhédt bopds or vtherwise
substrate pl astic.conponent with adhered,shee .
adhiygy 9t biie plagin 1l Pragets F}b?ﬁcﬁﬁé“’? e SR, golding step

wi thout intermediate trimmng, cutting or tooling. It
has al so been found advantageous to performthe second
In a preifelirgiigpisicess avicotding the invedten the mblded-opredgd-desriag Cbmponent is

prox%iﬁegld cg{q:gglfyfég \(‘;lt%e} %,{A}ptéggf(i giqsﬁg gg@gorflén? Vv\éit%ea%iggrred %gé/elt teratefri%{ that results
from the first molding step without intermediate trimming, cutting or tooling. It has also
been found advantageous to perform the second molding step with a mold design that

provides a flow leader effect with () a main flow leader cavity for the edge-covering plastic

2
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WD 2005/ 072930 PCT/ US2005/ 000908 conponent materi al
which main flow cavity is generally around and outsi de
woheosarzao of the peripheral sheet material edges/uan®s/000908
(b) a sheet material edge cavity that receives a flow
comppnentipateryeviiol srimfowredty wigeneraly diouad hhdoutsidathe aea of the
.gen | 1y not. alle 0 the peripheral edges of the
veri 3RS gt mAitinl g mid ) R aboet B it cav i resioet & How of
the ddBYEMLARg bt iPE 8% Sct{oR thAR i € BHek) ' RhAS:
e?rgti cle h%vi ngla sheet 1rna\terilagéhg?ur a@é%agglgo @ﬁetdpﬁeral edges
of theshpeet materiak he steps of . (a) providing a precut sheet
mat erial surface piece to a nold cavity and (b) in a
nol di ng step, nolding onto the sheet material a
In aiHRS EAbSIiRIAS Lo QIPRNER on 1MAGH64as $hSreaR i
n. mat er i al ils ea I aér:np nate 10 s(%nrluc?{ﬁre %on‘g)rr'l SI ﬁ%aénoldedplastlc
article lnanting 8 whéed cantériad iswgadeayene compaisivigithe stepswf: r(e)yprdviding a precut
heet .nateri al. sel ect from .group.of. netal,
shec] SR SBORE IESa g oK GRS 1A RTdifE ieBmolding onto the
hecR ARSI B duBYiRite pRSGh cRfipddRt; SiHfek hdi6ri
e mat eri al | ayer?pa pr%(?g%t Ve gc [ ﬁﬂé: gﬁzfrlét\%iﬁ%llgﬁa%%ﬁgésw
strugmreotdmapiviinga fohe sefadeefating layebef 1 tiiig spinasigicshaaidnaterial selected
] otects the adhesive |ayer during the nolding step.
fronpyhg e PP ’F’ﬁ@ﬂmsqqud%ﬁéi?g Papex PERSHuG St et adicsive layer
d.3R%hRsaERE f e SRed Walrid? 1AL L) lcRhe! i
. materisal ifcgi{pﬁg sar?e %s or rt)on%;g wl{rﬁt%gt?xi&lﬁdg@%g#%@(vhmhbonds
or ofhersist adherfs tp. tht silsstratepdasipeat ipraests dw adheditelaferatuting the
i de_ of anpl e part .prepar.ed according to th
moldigg Sfihr diielor iy tbs albesillRbads a s brgidh aeaie ord preferably the
tef BRRb &R AL RETRRE B AR Bl | L ic.
ou Zg acr%)ss at I’(]eél %%g A-B ?:n F% gﬁn%[% é@nﬂ%%%@%ﬁg@é@%lasnc
sectional view of the first conponent nolding step.
. Fi.g. 4 is a cross sectional view of the second )
Fig. éd?rﬁd?ﬁ’éﬁ?@c‘ilﬁbq vewmt ghe BoRtgids QfieRBPLRA BREFCY ARSATRE Lo the
invehfi§nSecond conponent nol ding step. 25 This invention
provi des inproved injection nolded articles with an

Fig.atit macoddswectiom] digmadfl assangile pat prepired acfording e e invention taken

mat erjal which can be wood, netal or other sem-rigid
acroé%é’&th%@}nalflg' ﬁot i ncluding fabrics or plastic

Fig. B Woro et Bl 9Rly TRhELiHRbSmpH: ARIMRE Blepand wood

provi de desired aesthetics a ura ty, they are
Fig.dds arceadi seytiarmme aiekveofithe saeond cenpoment moldli ng process

. far preparing thjin attractive plastic parts due to
Fig. prg arergpsesqeiim M%e@k%Eg%?eCPn@F@wwnaml@@g depficul ty

to uniformy conformand adhere to the plastic

substrate part and cover and secure at the edge
ThisineastiorDeoeidat intproved alj¢dtion swslfietatielet edth an atrgdist and durable
surfgc?el aqrieg gf g gl?e%teg%teesriafgv%lpchaczn be wood, metal or other semi-rigid sheet material
not including fabrics or plastic films. While sheet materials such as metal and wood provide
desired aesthetics and durability, they are not readily useable in an injection molding process
for preparing thin and attractive plastic parts due to their greater thickness, rigidity, and
difficulty to uniformly conform and adhere to the plastic substrate part and cover and secure
at the edge areas. Decorative metallic surface effect via post molding processes such as

electrostatic deposition, vacuum deposition, plasma vapor deposition are known but such

3
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el ectrostatic deposition, vacuum deposition, plasm

vapor deposition are known but such 3 WO 2005/ 072930
WwWOCHIsWSAB05/ 000908 surface finishes are inferPOT/US2005/000908

the extent that they do not inpart a true netallic
surfpeesfinighes gre pfagiquto pg@m@m thas ,thqy@ynqjamaﬁ @,ltlalplnyetalhc feel to a

m/l ar decal er. Woo
cos BB B B T LMo 85 Sl R0 B3P ot o
methlgpeardgcefeFdctOdantteerbided biedlsy Rbk tHERhRI @ of the true, natural
Sur pri si ngl y, according to the present invention, fror e

matmil@h @umii@mg mce«pndmgsto\xm plies&t drarentien,tthom rigid stleekietetials which

Wwood eer Qr sem -r er al
can 3 (R Rt SRS el otor SRSt St St RRb A vsd o
provadé k&fdch atead roﬁ ifetfied MoeBPALS ehak Qrehﬁﬁ‘foﬁﬁ%&nﬁéc[‘% the underlying
pl astic substrate with securely fastened edges.
Plaﬁlﬁrsgb;str@fe\gléhsecrmglwdasiw@étedg@st erials can be used for
the surface area according to this 10 invention. This
i ncludes thin sheets or foils of various netals, thin

A 2B € Edmioh dgﬂrb%@étsmﬁf:rlalw@ﬁgb@ﬁse@tf&eﬂle%hﬁhée%eaf éc%ﬂ'hng to this
wood- based materi al such as paper, paperboard

invengione ffhédnclpdpseﬂmpmgtmr§olls|-‘<nfrvaewa$rp1e@,1s thie vmead orfshidts of
Slé co ai nl ess st eb zi nc,
woc i cafr STl siRB i BaBRal pith s Hiret qobrbosid Guphverted
pap&pro8lrey. preci ous net aI s, | ncI udi ng al l oys of these,
coated pl ated or othervvl se treated netal foils or
sheets i ncl udi ng Ni - coated steel, copper- plated

For S5l el ok he ShiiGnap: e eGP s L ncafgenesium,

brofRt Blas tita@USmC %ﬂﬁ%lv@@?ﬁotﬁéﬁ%@&@u%@ﬁh# ﬁlcﬁﬁlllﬁgeﬁloys of these,
ranging from 30 giga Pascals (Gpa) t 0 pa,

coalgdilptel esothgnyisa grefted metalZoids ansheets 1m]bd111g Newbitedsteel, copper-

AU LR A TR AT T T,

suitdB1é He@J 814 fe8H] AN8ys chBE&S 1eRaRIakE BR BNRS IR A @ir%l frdrﬁ 30 giga

an al um num al |l oy based on its conbi nation of
Pasdabs (Gipag) tqp2 i Gipai desisidiasl rahigingr Sorhyl . Draappe anbio ccelstuaetelr (gm/cc) to

= P A e B e e
1)..
R 5 e S0 s

com%?na%toggf gg'oﬁci 1%06} ‘?ng grlo%r 1e(§) Pnc'f le)%?s%&fﬁ Coéq%%%ggsga&d appearance
treafdadifeg. boar d, traC| ng papers & gl assine and ot her gl azed
transparent or translucent papers, conposite paper
and paperboard, paper coated with kaolin or with other

Wo%&;% %@ 6na[%%¥159s 1nc}i)1§c}eaﬂla%gl§ paper‘?»oarg of 485 te?tgd Be%?er pro%cts including but
not limited to 1). cellulose wadding and webs of cellulose fibers, coated, impregnated,
covered, surface colored, surface-decorated or printed, in rolls or sheet, 2.) Multi-ply paper
& paperboard, tracing papers & glassine and other glazed transparent or translucent papers,
composite paper and paperboard, paper coated with kaolin or with other inorganic

substances. 3.) corrugated paper and paperboard.
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4 WO 2005/ 072930 PCT/ US2005/ 000908 Wbod i ncl udes
veneer sheets which can be one or nore |ayer and can
wonadswdm3bayers of different natural wood typeeT/US2005/000908
provi ded the thickness does not exceed about 6 mm The
Wogsbineludes vonsss shefetswhbigh caabe momowslexbr iand cardinctude layers of

oL e o P S gt
gendrhlGlypeti OwEE that SANTROAIEN mc‘MHettEe RiaBY KAORA SaridiRE QY ﬁ{t‘t}ﬁral woods

makor e, rosewood, teak, padauk, ebony, birdseye nmaple
that gan e providestinies forsi dflethoeshectamenesr madudmg confij dmhoburl white

| h t h
sy Rl P oo Seb e dhapuaik Sornah GoE R i
soutBémn@kitoak, WRAESo tvb‘eﬁﬁuthﬁi\fﬁl tk%?lﬂ:e Lilvehedt %ﬂﬂ{lﬁ{ %%aple

to make them nore flexible and splinter- reS|sta
and pered. Puefeadd famod shew m&telaalpmhldsyemﬁem of mtmrjabwoods that have been

Pr. ef nater . in | ude resin
teaiE BB Grekta 20 e A Biseh Gyl o B BiEr S Heard s suited for
use fnhi ﬁro&é’i&%ﬂ%ﬂmﬂﬁfec 'P@éﬂei/re@%bh %94:6% n&éﬁ,‘&fdis ﬂl@ﬁld& Eé&gffﬁ%f@%flated
Tennage, where the resin nakes the wood nore so
woofls.extlbhe teorengsrgredsit nfjthihiype commercidtydavaiabit ahds théreadename
nat ur od texture and snel | oved crack

Tenfige, WherrBE Festt b g jroofatar sobard fenbEanirogssome while th
Wooﬁ%ﬁfaﬁﬁctﬁe nhtdrd W%xtufehﬁld@ﬁ{éﬁ' atn'd%n?‘ﬁ DYed RkEresistance,
woods (unseasoned) range from0.10 g c% to 1.5
durayitity,cwatéheesistdnoe snd DV reedtanos Infgenalm uleeddnsitzs bf sulfable woods

S B0 O A B 200, PR et

ben&ﬁ@%ﬁ’g%ﬁ ®0 f’ﬂ) &to @QW p8dnd ﬂhef s G5t ﬁéﬁ:?erl ﬁod&llus (static

| eather or to plastic fo that have been uti
bending) sugd from 3 @pez&sf&@ﬂpdecor ative purposes in injection
nol ded parts, the surface materials used according 20
to the present invention are generally nore rigid
Con{}ﬁk&ﬂ% [aBREH AL hs 1301 Hpioflﬂﬁé{‘c 14 ftla Eh'ivte el th;eglrfgl durface
conform and adhere to the plastic substrate part
areas ndeoraivefpucpdses troingsetion rrwrhdiad esuthe satfadehnatedge used according
areas. Jn general, these sen-rjgid sh et materia

to th{eem%sgnfl Ve 3HE ggnqua IS thgelgmg WHHS), negsumform difficult to
umfgfnﬂgl%f)ﬁﬁirﬂr arddRdRERMD ¥ PRSHc st%%gﬁcﬁé g ftﬁﬁfgr &Ifffi]c?mlito cover and

mateérials and mnimze part ckness
secund atrth¢ edgadrsas.s | ess than 2.0 nm nore preferably |ess

than 1.0 mm nore preferably [ ess than 0.5 nm and nost

preferably less than 0.3mm In order to provide

In gai&agl ﬁb@@ge@tﬁﬁa Shékt ﬁ]%ergb@i@hg@ﬂl @ndn bl b'oﬁl&é%mbta% Q mm.

kness o e selecte t material shou
Prefbmbiyt t2pdvide mp)st effeciadiluge af theemseridls Bndminimizeepart thickness the

thiclg'r@gé g{ Iglglfﬁv{iaﬂs:# ess %l‘tlanOZ (} mrrn'rln n%cr)]r% prgf(e)ra%i)ysl%ssptgleeug ?r()antl)rlnym%tre
preferably less than 0.5 mm and most preferably less than 0.3mm. In order to provide
sufficient strength for handling and durability, the thickness of the selected sheet material
should be at least 2.0 mm, preferably at least 1.0 mm, more preferably at least 0.1 mm and

most preferably at least 0.01 mm.
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5 WD 2005/ 072930 PCT/ US2005/ 000908 Dependi ng upon the
anount of shaping, conform ng or enbossing that is
waeed@d29430 be done in the injection nolding sPePUSLINE/000908
preferred sem -rigid sheet materials, at the desired
Depgpting upen the ggnopnt af shapings confarming og embpseing thet isteeded to be done

. i € t As. injected.into th ld, In this

in R AP B 8 2L S0 el i Do shecton

layeafifiél@ess edrobd @dophePastRPdhen plagli¢ RklttiQididt®eDinto the mold. In this
sem - rlél_%l d sheet materials, such as enboSsing and

waysH iy possiflfl ledmppih cerain aomudichted andlotiileteilest Sepesandierelief to the

e used,. it is jnmportant to

e erials a t i
Sem}éggll%es\?éggﬁ%?r@ﬁgm ﬁ&s ﬁlﬁ’lﬁjf’ g1 W@a‘%’eatl ¥nh the back of
the sheet material and the plastic substrate which is
i njection nol ded agai nst the sheet material. If this
In thegnigriep mablingipresessrivhiare these slwgt fiatsirielstare tiseal, Suis frametant to

Jayer of sheet. material Wl typically have visjble .
echig{f pudie P ROt MEPH et/ i st Sheshist Pl gpd the plastic
subst@teARPhidR i Liflj dcfiOih d18e PA @aist theSUBShALSal, THHIPWDAIife@R8Sidhesion
. this will require an internedi ate adhesive |ayer that
is inpuffigispt. iteaisurace lrebatsheef mutesiakwdktypically baveavisibie tabbles or

o T AP e R IR AL o
casek @5k KRG Rk An MteMh 8B Blihé SR er€t§1£{3§ l;%ﬁela% \ﬂ%e%hck R€the sheet

two materials 15 and remain uni r I xed an
mat¢résd prietitoetbe byectivhemelding siers uFicathesive shafld bheelsttedin terms of

e RS B Hedat 0l SRR B A Do FRR! o maerias
and AHHAR B0 GYREMRASIndodatBeAGhisMBe Bhifie ROHNEE . ATNES k¥Rt material
Low t o nedi um nol ecul ar wei ght prepol yners are used

during thedhjesiioemobling $tgp s Exampke of diitblo/athesives mehide diwse generic

; in.ei.ther one or, two conponent 20 systenms. Upon cure,
ype?ﬂga(?}}eélp¥8lc_§}’i‘?@f“§n roduce a chemically cross-Iinked

1.) RASHPOS8yHer 2ARENEIT.dw ﬁﬁ%@&h&ﬁmoﬁéﬁﬁp%ighﬁgﬁgbﬂmem are used

adhesi ves, pol yuret hane adhesives, silicone a srves.
as aghepiveignatenidly fihesenadhiestvgh esi aveilatiimyeithee onopt @t ¢anponent
materials can be ed as gdhesiyves | their Qul k/film
SySt B OSSP HER D e Fratves SHatGH sovet A dhetmoseting
polyPttifca@RSsit FREmPRILBE Ky AlMdsivEE p%BJuké%ha{dfé aﬁHQﬁY&gﬁglfz(g&' adhesives.

Pol yol efin types are nmainly mxtures of copoly I ns

2) H@moafmrngelﬂﬁih@ms; Maoy yhdrmsplasiic miteeinlspehde ugedagpsihesves in
o RS Sk s SRy 20 B,
re-sil?%ﬁglsﬁz’[ﬁﬁtc%f)}iné. I l’}‘@@ﬁl@%{p&é’ aﬂ%%eﬁﬂfy%&ﬁﬁ@fof QRIS containing

of hot polymer nelft adhesives. 3 React’i ve
EV &g aarybesand ahermplacgrbaps aseidgbdiomproangers, e vhaygrasalsedietmixed

..l 1 ke consji stenc are used as, adhesjves. The .
with PRy el CHPRCRCRET CPRYSATBIFS SOBALESiRk fieTRAplastiq paljurethanes
are QhelOUNBETF hot polymer melt adhesives.
3.) Reactive monomers: Low molecular weight monomers having solvent like consistency
are used as adhesives. The polymerization is initiated by light, heat and a lack of oxygen.

Acrylics and cyanoacrylates are monomeric adhesive systems.
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30 Acrylics and cyanoacryl ates are nononeric adhesive
systems. 6 WD 2005/072930 PCT/ US2005/ 000908 Adhesive
woibesw7zaam be used whi ch consi st of one or noreCcragens/ 000908

If multilayered, coextruded filns or filns |am nated
Adhgyive filras cambsitsed aikph gorsist oA Ander ways loyarsl Uimbltitayered,

C iyRat i aver.s .and sel ect e urfaces .to pr.ovigde.
coe§a b B aRts LAYRREa B AR E SR SRS P i By e fgin a
confBRfiatibh 0P ThyORe@né kel cRAdutBies td Brovi @SddhesisH BSdciflaBly F6r the sheet

backi ng film(such as 5 ABS) on the other side. It

matprial ($6has stabon pooside and fordhe plastic substratedh bstkies filnofsuch as

onding.net.al or wood to plastics are applied to the
AB@e?r’aﬁlll?agjgﬁséﬁd then directly exposed to high

tenperature, shear and pressure of injection nolded

plastic nelt, they becone ineffective to bond those

It hapdeer faaing, ovayst, ftbativhen mostiadbesivestforbondirgimietai ecwbodhto plastics

|, di d i.ther th | .d dat i f
axe A PO LR Pt il Bttt o gL i, Hepand
predRli@ibf B estRITBolieD WRfic hititeHledBecdhdieretivalto BeRd tiRdst Biterials
unjtgr emat Ure thernosetting of cross-Iinking adhesives

rinkyrto the pasticdl en dfjectipremobling precess due to bicheultasmiatdegradation of
substrate. |t has, been.found. t hat .t he .sheet teri.al,
adbgsiye: 8@%&%@’[@? FPEPIYS %%es}udfﬁg%fethsf‘n%msgﬁ% Oyof fipjgsted
plastiBERdueRS Biel iématBdd BREMEschith F REQLBKIAYSIHRFTKS HSorkS contact of
mat eri al (discussed further below) are initially

the hstadfawod tydetpdastie|substrede.i 1 hasibeendburkhesine sheatimaterial can be used

.,adhesive to inject.ion | de l.astic. nelt. Ln another .
withg E@@?@rg?n%eh% R i"%ﬁgﬁ%ﬁgﬂ?ﬂ%%‘#@m@ agg) 8 protective backing
matBBdIRAisAlssdieirtaet KBRS hiSnitAUG bonded toPARY! di¥ninMing direct exposure

protective filmof sonme type can advantageously gDe

of adbestivetto ijeasiongnoltird pRGtiadieéisi ve during any handling or
transporting steps, to prevent otherw se tacky
adhesives fromsticking to anything undesired prior

In ah&thbisB&d: bOthePREND thveh@fh, ntiRe el RGterih sl ¥ Rhesi® layer, a

adhesi ve and any heat sensitive sheet materials during
“batltieg”] arjpeateétorn fitol of signestypp cir aivantagepetabemed do graséue dre

oG LR 1T P i O PR AL BB i RO ESSHOg I eky ddnesives
frorfzi Eﬁ%%iﬂéto%%i@u&gsirgg rio¥83njeEEIn m%ﬁfﬁ@g st%g: and ¥ RofBCkhe layer

. ends of any two of these materials: e criteria
of aflbesiveeind ahy beat sénsitivaghpetmaiesnks dvaiokithginjdchioh naddinpstep from

rofection needed he. adhesi ve .agai nst .t he shear .
temPREE SHREOTGT e 08 HVBE Moo aediUH g 4 ignoplasti
baclBb kaPBe filn? of YIERALE Pliabtid shcRAGHOY PE‘F”Q!B@? pPba, pg%s PP, HIPS and

infection nolded substrate. 30 Appiication’of the
blerald foé siyveritheseen digtkisn § heratigriagdbr sebedior of ke eppropriate backing
Ainchqgé t%[a Ipfacl)tecat{o% nceiggeed 835 ’Ich%radilgsive against the shear force and heat of the
injection molded substrate as well as its compatibility and/or bonding to the injection

molded substrate.

Application of the adhesive and the backing material to the sheet material are done prior to
the injection molding and can be done sequentially or concurrently. If sequentially, the

adhesive layer can be provided/applied by a sprayed-on layer, a laminated film or similar
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the injection nolding and can be done sequentially or
concurrently. If sequentially, the adhesive |ayer can
woeogroawsded/ appl i ed by a sprayed-on |ayer, a Pamiusaiosdooosos
filmor simlar 7 WO 2005/072930 PCT/ US2005/ 000908
knowin mﬁmg@aﬁpmfa@pn Agspniquas f@hmédommqu@asiomﬂﬂmmkm in the same

f
fas R SR ost TR kOl (R heEs 2R pepiing
laye@ARegiplied dsttheheki Iﬁaenma:m&ﬁr@rt? PRI ab 81rh hen§heetand

materi al concurrently, Efeferab as filmmterials,
bonded dogetasn s dise o§apiepriaiy heatand prespyye opndisipes. Hdeatingrstkps could

B R G R B B B G gon s

1wmﬂﬁu&ggrm@hkelan1nat|on flat bed Iamnation or the
like. As may be needed for facilitating fabrication of
the part, the sheet mat eri al surface plece with

s e B P RS EHER a0 bk dieink soseh el SGie picce
with@dhédMee ATIMRLGHRERN BE N, REnipe@ 88 §E§peﬁ°forﬁ%§ ﬁﬁa/bpﬂreformed by
pre-formed shapes to be inserted into the nol

knovpe teehiliqnes suph as theskndeai dpep diawing pfocesseh dor meparuﬂgeme -formed

re.c obvi ous be different et. maerial .t
shapg B SR pRPat e+ Bebet pheie e pLor e ished Rfite, there
can Jﬁl&‘oxﬁ[} bEHiBRr AN Ind AL8S R Bfpet DR IAL ASBGENd SIVBHL ERAEAHY the
be better understood by réeference to the attached
articlei. gures. Fig. 1 shows a sanple part prepared according

to the invention (1) including an area of wood veneer
surface (10) and an enbossed | ogo (5) that is provided

The bfticldsRBd PR EN@e ﬁ)lé%nttlﬂ?exﬁgh dah Be bBrMRldisRBd %99@?&1& to the
and a second nol ded-on, edge- covering conponent " (30).

attadhed Flgzlress Kigct shewse satmplﬁ alart\pireparef accedkdang ‘@tthe iventis (1)

111(:1%{1 ing.an %r%%\?f %Sﬂ %gléqvx\a? g%g%lcgﬂ?@)oad haglreéélgg)%%efgly {5%{3@ 13 prov1ded in
the \Qwﬁene&d@ecﬁe o1l ReuRhBSHiHFR 68 s @hn B Y EERRE n’Rﬂ@&ﬁoﬁ hake-

are coveréd by the nol ded-on edge coveri ng.
covesingwamipondsit 302 hig. 2 e cfrosS$Bctmnakwbszt ofdbleenpit éuslb IA(B that shows the

WOOé g'ﬁ e%g g{;eg}; f(rﬁbg bai %&%{.‘2&{1?{3%8@ ?@{er%%’dge aregs 9y at the outer
edge? Q¢ tleaihatt fateMaOfurBcd plesd aPAdl 'CBGeré& 89 tMofd@H 'Un%ﬂg@f:overlng

first substrate tconponent according to
Alsd slmmsmtm ding. i2nis ahepfirst ot hrdtstratk Iplastit sompanant (2) eand d[e second molded-
enlnge t hat ass:%&hrough the plastic part and are

On‘?ﬁﬁﬁP F%?ﬁ? th nol ded- on edge-coveri ng

conponents. In this figure, first nold part (50),

whi ch can be referred to as the "core", has the
Fig.8eso nnbssrsdoﬂopalr‘tie‘(vw)a ﬁrsmhnlkiingeunemmbfrﬁmgetf thefiess subistrate

first "ca cl osed against_ i

component accor 1ng ¥0 the mvention 11 a part that w111 also have interior openings that pass
through the plastic part and are similarly provided with molded-on edge-covering
components. In this figure, first mold part (50), which can be referred to as the “core”, has
the second mold part (70), which can be referred to as the first “cavity”, closed against it.
This creates an interface parting line (65). The sheet material surface piece (10) was placed

in the mold and the first component plastic material (20) has been injected. As can be seen

there are going to be two voids or openings in this area of the finished plastic part (and in
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30 This creates an interface parting line (65). The
sheet material surface piece (10) was placed in the
wounbwd/oardot he first conmponent plastic naterial PCRAK2008800908
been injected. As can be seen there are going to be
the qosspasidtg locatipe il thg shdehmeterr sl picea), diie opeaifgsroabgbnding to and

. pl.asti art nd ,i.n. 8 2005/,072930 .
veinBetsdybRrsosand TRors Sre&@ﬁéﬁmzla@aﬁo@%? PISRY sheetiplerial
iec® tis TRiAYyi 18atd BG ' r I i
plecagfc?? Sbei ng y:‘ orartre d1 b?/‘e ?ﬁ @éﬁgn%&';ﬁ 21?1 gﬁgg% %1? ét?ﬂge{g%gel%g% ce that will
be onrthedfimalred, patthrarfaecis bieldsigeinst thetiasidabf theinedld, fot 8Xarmple by a piece

nitially |located in the secqnd nold part and the
of adljtsiue Rl @ PO PRIV 1 be on the fini shed

part surface is held against the inside of the nold,
for exanple by a piece 5 of adhesive tape or vacuum
It is belpfud én pbiainisdgwad)surfhee prspendepbiitheisheaimhaémal mgd dootle success of
h sErfaceegéoperties @f.the she%g_naterial and for the.
the sufpqauent edpe-coyaing mldigg sivp thalgibe Ereat shegt maicaichbe etalightly
small&i&har 8 MSHYhe SHEFSulRE 8h \BhicRSs dhted! BBMEY words, fﬁxe edges of
smal ler than the facte of the cavity surface on Whi t
the firecut olozet ethterlah dohbieaxtandrtalthe sitle opeldpeswalfs dfGhé¢ bevifyrbae ittstead

sheet . .material _do_.pot extend to.the side or ed wal | s
leavg Syl ERB 1t ° ek ALY Ao aa ue oL RIaRC QAP e the Substrate.
h i ¢ | o : e .
IR LS 1 R LSSy AT L bna 19
Figswe,|3, 4fandif. alps ofjeettdiplastiedgm the Gishess wild veni prefesdbbyeover at least

a pafl P e sk Pessst g@b%ﬁérmiﬁnaff%%% @a&&%@% BlRAL S gap is
- iCf t ' |
e SRS o 00 L DO EHIERRSS Ry ecgh) G181

preferably in the range of fromO0.3 to 2 mllineters
., preferably _ about_ 0.75 The nolten plastic.
The #?%PP st graterhil. g Qb aioe 8¥]HF$tr°§¥nP€B%(§%%§ igogsd jugo the
. I [ [
N e S L
compietaly coveo the shtel iyaterial @icct,tenspress theshet nadterjal iee against the
éon?ress the sheet material piece against the 20 nold
mold giface and adhese Hierdastin & the haglk side ot tireshssicratsriglerigte (lRe The
injecﬁ&?@tast gtre}‘i?f will 8&Ceehdi@lly cJ 96 thk %@%fe%geﬂh?c%éé‘\s s of the
material w al so d%nera Fy cover e conpressea
peripheira kedgasefthosheehmatepiglr(il Phawibthedaigasr afget betiehRedt material (14) at
mat eri al L%S) and the interior edges of the sheet
the Qpenings 8T Veid%) at  the openings or voids. 25 In Fig. 3
and 4 the use of a nolded-in flow restrictor (22) is
al so shown, for exanple purposes, only on one side of
In Figh® apd#tthe v afiaancidsdth el mstritioe (22 és gifo shdWmbr example

restrictor is. one nethod that can be used to . .
PUIPOSES; Pliﬂfvmn@ﬁ&em? Sisararts | Asdigpussertbelevotlg use /paflomt restrictor is

RleBRI! thiat JTRHE b 10 W iale | | '
one B8R iy RS U55R, ORGRE B LB LGSl s
material over the sheet material peripheral edges (13) when the edge-covering component is
added. Optional “core back” mold sections (52) are shown projected in Fig. 3 during first
component molding step (and retracted in Fig. 4 for second component molding). Ina

preferred embodiment of the present invention, when these sections are then retracted prior

to the second molding step, there are molded-in flow channels located in the back side of the
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added. Optional "core back"” nold sections (52) are
shown projected in Fig. 3 during first 30 conponent
me(!iilmg)sstep (and retracted in Fig. 4 for secead/us2005/000908

onponent nolding). In a preferred enbodi nent of the
first ﬁﬂ‘é%@‘r‘ﬁ maﬁwélrfhatmn thenerovide space det the plastie enagdyish to flow and

o] R HBEL T LT 8 4Bl 1 e
furtlich ®eloW, Wik %@E}ﬁflﬁg 2ARhePRd1dS30 A4OHIARE s nfak St easier to I%)rowde

substrate material that can then provi de space for
molggdaen fdgerrpetingatonpeneniywt adtiple inetdert she¢tanatotialedges (14) with out

actuazxremdvm tﬁs én%gr\égegiaggﬁnféﬁa {pl%l&ii aniih &t nm&go ¢). This is

also @Sdefbgad%hﬂgams M d18 amd pﬁﬁﬂ@ﬁéﬁtd@ﬁﬁ chibBRELE 'Wlt‘hcbroperly located
provi de_ nol ded-on edge-covering conponents at

1mpmgftqunt’é surfpces fop thestveand matdeng stbp echgeding toi3nofhar lpfftfal:re$

renyi n the i d|a ded
ettt bt BRI rtn. S PSRN T rgigB a3 2Fbna
comPENeHR HREGOMST (A g@ﬁ&al@;aﬁbnﬂﬁe‘-lﬁﬂi‘ﬂfe%ub@%té #hd then can be directed
conmbi hation with properly |located "inpingenent”

to hig (jiinipivgemdnst surfacesweribathotd tiit ae genemllyeppositerthe sleet material

anot her, preferred enb nt of .the pr
surf Ao o0 PRt RS SR SR 2% it £ AT s to direct the
plast€ B8R bnt6 MERBERE Matdd|aR 8ddcCrrbRal diFRABS t1E NEFRbiall E)Jéﬂﬁhdicular to
behi nd the substrate and then can be directed }1, to

the ghieet matnpalﬁggn@r{as oppaséhices generallyeparalia flomatas suikk be discussed
fmﬂ_gee aI |’y opposite the sheet material surface and
5§ &%%hese i mpi ngenent surfaces are then a preferred
techm que to direct the plastic flow onto the sheet
material edge froma direction that is generally
Fig. gde peragis sedtianaltview phihe stwdtconigwriian psortbacecgrasmolding step and

B TR I TN T
figufBht k@val mol@ParPhasd heen Fhev&oRkl r%’l%@éd B Qﬁt‘dq{lolﬁ%a?t (80) (which
second nol ding step and prior to form'ng of

can b@mfmjectmms tthqaisecoaadmpm}é ntwhadtie rSdnﬂght dotsddeaglams‘etﬂnb ifwst. mold

part (1) erig b ack TEHITEQIRI0) pap Por BOYESoull O cGmopnt wih
sheet @{a8dr{o® SurkRe afa bR renS BN c4RY bh Yhe) ﬁl\é't‘fn%ni pait. SAFLAPHd Yeen areas

cl osed against the first nold 20 part (50) creating an
80Aj amde0Baafehgptnirtinngld Ipari evill 66)m thastwoarpebings @ethe firishefl iplastic part.

The FGRHRTAGE (DAPLEO0n RS PR i) e Bieeio Agaitin fyen flow
charﬁl%FSrKS@ RA%he BOMARGABRB Serifinerdhd £d t@bﬁlypﬁﬁheﬁ’ﬂlbided -in flow

formthe two openings in the finished plastic part
charfiels (Shovminbigksind ﬁmuSM/@Irtbsdvelww) ﬂ)atd;canhetta;hkmam imjection

poick 35t St st S5 S ERRIRE B o chnels o)

are SWAEH 1hiB fil@What provide a material flow around the openings and to the interior

sheet material edges.

As can be seen on the left side of the molding configuration shown in Fig. 4 and discussed
further below, for the second, edge-covering component, a part/mold design preferably used

according to the present invention uses a non-uniform thickness for the open cavity (88)
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25 channels (shown in Fig. 6 and di scussed further

bel ow) that connect the nmain injection point(s) to
wono@rorza3o sheet nmat eri al edge | ocations and t heCT/uS2005/000908

.ol ded-in flow channels (84) that are shown in this
whigh gesylés inpeonpialpradhigknass ef thairesulting parbwall. This is done to provide a
larg%gc%gésns%gtu?lﬂﬁi b atr(gat(ﬁl vltwg%% gw&ﬁ'&%ﬁé?sg(gﬁ :ag%lr}é G ﬂow leader”

€ seen onh

and @@hfallgtihatt BiteSHRdPe taVilyisdetioch @Ayl b§ 82 SAMMimeHEDAEK and V).
bel ow, for the second, edge-covering conponent, a

In thig pey it iejeqiedinegltep ndastie athglludews gexrsrabotirgniforentially around the

nti.on. uses,a non-unjifor for the

periflelR Sl Pt 57 GE BBP D48 e pruibuscT et opeti
edgewﬂlitéihacé &S ﬂlltaslaﬂgg p@rtia)ﬁ'b‘f% SNt IRIEK R Shs PdurldBat the cross-

resul ti Qfg@part wall. This is done to provide a |arger

sectianakarea o the of the favolgadardX tirs¢soWnneads 83 bavat leasd il ﬁm@menngreater

a0 ] oy Bt G O CER PRl a5V O, omes ¥ i order

to oblialfERSdeteBels aBd tedlcd sheel MateRhS‘sWpihdCad WIIESS @Scussed further
molten plastic initially flows genérally

belogy.r cunferential |y around the 5 perinmeter of the sheet
mat eri al piece but renoved fromthe peripheral sheet
material edge/interface to fill a large portion of

In Ftd1@ aCooE desiviotod 22 kst al%of\&QHgldéchﬁ{totﬂlikeﬁf‘sf Q&ﬁ onent f01
sectional area o he of the flow | eader (X }?ns

illustretiois puiposrs, mplded asly obGthpegbtevide. dlemt lestrlctdnsicart lethsedfto further

narrexg\;ﬁg);gsl r&@é tﬁe[ a\g%tgthaq'q]h WS %qt, pegp(s?g ggtg%qrgﬁg t%’p&@ga op t%e sheet
mat@e §blipiferandgée %bctﬁseilgé%%tfuﬂﬁérq{elﬁxl a Sdvl %tr%or”%?ea‘ﬂ@su flow

be discussed further 10 below. I'n Fig.
leadgegfiact @md)gﬂldﬁszth? s¢cend imddiag mm%mbind‘adly ait)ng tHwe:hﬁnmeﬂt(S?a ) and

ther AT PRegy gt e e\ BOH OBy B2 g e iedop oF 1 sheer
matérirﬂl §08 mor&érbaiang diRehisd flativB® {hleciyl’alfi’@&ﬂhgﬁ hdef ﬁlaterlal surface.

nmolten resin as it goes to the area of the s
The fpgigbt Dﬁﬂhe fﬂ@w Ipi%tep@)k r@dg@sﬁo thsshdétanareseldinfthe sﬁeet mla&lrral/v::dge

cavify it Hre G ab ARG RCERISPFOtFR Ed BTy fgr e as
the BRRY¥AY of ﬁ}%lt)en BlGtic ABKNIONE TolWNBade® D itk ﬂ@ﬁn chaﬂl{l1 Q alddof the

edge cavity area (82') and onto the top of
cavifpr(Se r)| inla generallyrparellq;} @ipetimhi. dultlas Wayrthc plas1mc ﬂewabrcee nt ihe sheet
ane. o terial surf The hei g

matdgy e PR V38 Fiee o B e eiess ceREn b dhe shegempigrial from
the édﬁsﬁﬁg aﬁ@@ﬁﬁl’té}ﬁélﬁf"deﬂmﬁ%@hezgle%étt&ylaf‘ﬁﬁﬁs to be

sufficient that the sheet material 1s protected from
the flow and shear as the main body of nolten plastic
WCh nnel area of

The Sy WL SR, 20 i A1 S chprael area o,
matdrihl bigSardRYarbiiiR tRé 85 fos AW RELER HEW RERIERY) on the back of
the first component in a generally perpendicular direction off of an impingement surface
(23). The mold part (80) is also designed to conform and fit tightly against the sheet
material surface area and/or is preferably provided with “crush ribs” (81) between the

second component cavity area and sheet material surface area to prevent any of the second

molding material from “flashing” outside of the intended cavity area and forming a layer or

11



10

15

20

25

30

materi al edge cavity (82" in Fig. 4 wll not separate
or delam nate the sheet material from the substrate
wanaismr293mt er nal |y del ami nate the sheet nateri 8CT/US2005/000908

. itself. 25 The nold shown in Fig. 4 is also configured
piece shab ligy petwepn H@tsh@etmaéwab pcbthe seasmni o:avgﬁ éat the isheas mai¢rial

s 0 Ao D BRI 85 OB B85 Y when
the gENBréhbyedoRsmehsineld. ar di rect| on of f of an

I npi ngenent surface (23). The nold part (80) is also
desi gned to conf orm and fit ti ghtly agai nst t he sheet

Fig. 3501? %%osrs cﬁtlop fgé\\%(g)g% Llrﬁg)np lg'flﬂ%r,] %)B‘lgg)\g?.} g step
and eAMi fhjectb€af M8 dedon @ﬁbs‘ﬁﬁfe%h@)bn&ﬁ N nf'i‘a[t@ﬁalt (ASFUaﬁ\b% Rken, the
any of the second nolding material from"flashing'

secopdteompenestt maierial (1M hdebeepanjectyd.dfilted alhof the ﬂw@aanels and, where

11 WD.2005/ 30, PCT/. 5/ 00
shoyRAE50 Rtcov B B FORe O i ] b2 pey e B s amd.
whefa¥ioknh {sBOR, BEvesbieald PR ied iRlshest Wa6a a@fhetlﬁ%rlt)f BighREhas.
part) and creati ng a surface flaw on the sheet

mat eri al surface when the part is renoved fromthe
The Fsft gifickrisrordoi e S BRI R R sl Sipkaomn mult-
comPbh@ft MdMiif§ tdcBRiqREs. t A PreF@fANAuISLR ST GHeRt ﬁ@[ﬂi’%ﬁ:@ﬁmque (also
plastic material. As can be seen, the secon

1efe@9dr’p’oa$émo -shat wjdctibn (BdJing)ds upely accmmplmdd b ipkdpading lalfirst

the flow. 1\ d h
molfi e Bt e Shode ararare e PRERHET RO maf T o Tce
piec8beRfeed RfllcastWis rn‘ibl& BQM (uB$al B Qe E QUL hES “@IED SRLH f‘@a@lty”)
the sheet material at e interior edge areas. 10 T

leavpigthe mpldad first egnm@emrom intgrmediathim (or e)sbnme mﬁﬂne mql@ parts (the

GRS A B SOR P ETORER B H0) movig
the ﬁﬁ@ﬁﬁl(ﬂ%@} foal SRitionQIpPbeifsla HFfedéht WA %)Qﬁt ot (8} ﬁfétdsé’ Bf shdmg or

nol di s usual ly acconplished by preparing a first
momble&echmnﬁbenmntd to' piqméct a Sirthet gavhtav iln ghia wagdhseced @ity is
m nat ed sheet ter rfac i.ece between at :
fornje R g g Tk geq GeliBhey. Feear BHOE GomBOREnGeRidHled with
the @é@i}e@ 1a§@¢/mta§énm | eaving the nol ded first conponent
?errre diate in (or on) one of the nold parts (the

f| rst nold part”) and then either (a) m)vi ng in at

ast one .different t. no the first

PR A s BR B e bR heoctel BEs et ection
mol@ﬁ@j is L@ﬁal(yce)cc&lﬂﬁhélféﬁ b9fin1ﬁllll}d1hﬁﬁhr§§ a fi@\‘l@(mi&i SHfpdHRAt b

nol provid further cavity. In this way a

mtesn@ba‘td (‘Efavu shgt™) bavmg an adhered or laminated sheet material surface piece in
one set of mold parts, removing this intermediate component part and transferring it to a
second set of mold parts for injection molding the second component. The second mold is

designed is such a way that it comes in contact with the first molded component as needed

to form a cavity corresponding to the desired molded-on, edge-covering component.

As mentioned above, this first or substrate component can be prepared by generally known

molding techniques that are suited to provide the necessary plastic substrate or base part
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20 formed corresponding to the desired nol ded-on,
edge-covering conponent, and filled wwth the desired

wohemstorzozoat erial . An al ternative nul ti-conmponear/us2005/000908
nol di ng techni que (also referred to as insert

havingjthe-shiegmatgps dprage neceuopariyjoeated sl sufeigntly adhered. A

et 4t PO, B B9, ORRSHL B8 i e

thatlcarbe piopdrls eeted aad auffiglenSyfik@rCR 41 D6 mbld PPRcSRL ardhjection
nol d parts, renmoving this internedi ate conponent part

molding mold during tiedgyestion moldingqweesssl Fethe dtieetisiamphlingstépmolten
L:Dj: ' A t ha: second, co nent ... Th econd, .

posl 1550001 BAI U550 DOBARE e d S SR i o e

mol@ GRdRGind WirhiiltahB&usfyi leslinaBk @8 BokIAP qm&etaﬁateﬁﬁgﬁ@be th @he plastic.
forma cavity corresponding to the desired nol ded-on,

As dgryesedsbers. ithp beeipaaienial pie hagamadhastisand boe backing yer that

first bst.rat. onponent can be .prepar by .
proth Ble R S B R s TR ML P end o PR Ricicmo s
subsfa@/di@pdnlet. TREGSRAle PIRSSsES fof YOMhInA tIR: QibsPAS AndAF hitaching the
12 WO 2005/ 072930 PCT/ US2005/ 000908 havi ng the sheet )
sheqtmaseriad incdudeicamprqssien evqddivpardip fraspanedRahdvelding, sonic welding,
ut-ficiently. adhered.. A preferred .nol di techni que
thes oL S RG] B g oo e Wotura
foarfiuhjeéti cdl mpldRgemidrb@lluk@ fodRe mdIRRE técﬂn&lagﬂtlﬁﬁmﬂ thjection molding,
sufficiently fixed to an inner nold surface in an
wat¢rripisetioronoldis, gxtamnahgasdneldingnghenh eoritryjlled origntatioh diohdjng, and

rocess. In.the.injection nolding step nolten 5
gasE?%ﬂi%ﬁp&eﬁsgfeilee%&%‘*a‘iﬁ & the nold, filling the nold,
conform ng the sheet material piece to the nold shape

and simultaneously | am nating or bonding the sheet
Thermesstting orgheasmesatable hlastiisasn also be Ao yedue siwoilaahowepare the sheet

t he .shee terial piece has an. adhesive.and has a .
matgg e PRt el PP e B iR bl 15 Raction
injeétasi bldddgest rbdi@ trah@dr Rbldpgocess of adhesion/| am nation

to the substrate conponent. Ot her suitable processes

for form ng the substrate and/or attaching the 10

sheet erial include c ressi on nol din radi o
it SR e oy SR B R g b Bt g
surfhddl fRGER Bt & ARFATS StheFBeWbixPEsed GR2tIGHSE the shddk BfakdrR surface
nol di n structural foaminjection nolding,

piew(émgi’ng wpen thiedzrn ofshetit mptered heioigoyed), thermppearance or texture of

injection noldjn .water. .injection.noldin ext erna
the oS, b A ot Bptic e Bl AT B R ARG BF o bR gently
atta@lifig 6PAMAKEI RhESHY Eiet MaREih QB0 bic8r mbRled-on edge-covering
Thernosetting or thernosetable plastics can al so be

compepty dden,lusihgitiednieytiqr sigrathe pldséic shiset the mold, filling the mold,

conforming the sheet material piece to the mold shape and imparting the mold

surface/grain/texture onto the sheet material or substrate material surface.

In general, the first substrate component can be prepared from a broad range of plastic

materials including thermoset plastics such as polyurethane, epoxy or thermosetting silicone
and thermoplastics such as polycarbonates (“PC”), ABS, polypropylene (“PP”), high impact
polystyrene (“HIPS”), polyethylene (“PE”), polyester, polyacetyl, thermoplastic elastomers,
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mat eri al -1 am nated pl astic substrate conponent using
known techni ques for reaction injection nolding or
woesisn7easansf er nol ding. 20 | f appropriate, thecmwisenos/000908

surface of any of the nold parts can be textured to
thergioplaghippplyusthanes e TF Pn), sklophighomsr dasramgle; Sprlsn), pekyvinyl
\: ] surface
o kB8 (PO AR Bhat DR STS o BEL N B A58 g P
and WSE8]) Thdst eatpiptanancentain plggudntd, eddifivestahe/op filesathat contribute any
ortions of the plastic material or provide a desired
nee&%wawdf% pefoimarage Epturgs sugh e sYifarg appeatine e, gmitioai resistance,

i al 1 Suf ' 0 | ded- .
modf}s, TG TAPELE NS EhNEES i P T BERN nlasiq supptrate
conporgnt infe Helths tante ArireliFertheahaDihgs uskd id thegedone, d@ddsovering
conform ng the sheet material piece to the nold shape

comprpent ah Rencs grays may apt be treddy edegtifithle pedistinauidrable frve that of

i i al face. |
o S0R! oA FRL S Py R LI PR P e apa et
thert i @edudabourdiagoediedd tﬁétW@Fﬁ&idmﬁteﬁalal s including

t hernoset plastics such as pol yuret hane, epoxy or
t hernosetting silicone and thernoplastics such as

C n " PC' AB ol vpropyl ene ("PP"), high
T N E I Y AT
appRebles 8arEbe pePAry@H6inyd brobd B BE gﬁﬁti&nﬁéﬁeﬂ‘é BRI ng tHe3moset

WO 2005/ 072930 PCT/ US2005/ 00090 t her nopl asti c

plasgg:; Wh ap gglag@t}(anq;mgoaiy onipearosettivgoitisong dnsk thesazoaplassics such as

I Wa(sVMVAVAMSLY] hl ori de.{a-PMC") . and. i ncl udi ng.. '
poliSHobs ¢ BE LAY o B R e TP B e o Sl s
polyRylene @“PiBS,; pol{tetee, Jola ety B tiferiiBylaSiy Wl akdindth GN&h Splastic

additives and/or fillers that contribute any needed
polyperthangp (7 13YU parien penvseers dar exaawls Sotymspapyifigicehloride (“PVC”)

appearapnce, ignition resjistance dul us ou S
and SRR el IRty et SE e anPRiohie PR RES” These
mat@fiAS g comBintyihents, GAARRBLM /ST 1REthh@nE R &Sy Béeded cost
different than that used in the second, edge-covering

and/op ppréerarincaivatumssoeh ansuriee apnearsoce, bgnitieasisiinc e, modulus,
Ldenti f,i . QL. di st ngui ble fromthat of, .the

toug e e P B AT oo Bieei 2 Breril Ridependent on

obtadiaP eleQlsirddudheSl6R &S fRRBMMBLIM AR sHeBEhBtetifl Rmbined with
det ect abl e boundary between the two plastic materials.

desizql procegeadilitzend finished past dnpestanen dysitperformanseponent , t he
nol ded- on edge-coveri ng conponent, applicable, can be
prepared froma broad range of plastic materials

In giteAliHhe MO EREIRRS e mEldedbh %&geié!&d%riﬁ? cRBpIHERELRRNE: as example
epoxy or thernosetting silicone and thernoplastics

dimgnpiensas, n @l g/indriponavidsleperdan) the ap@ledpartydssigp phdriegree of
prec(is"ignpgxld acrc]:{u%gy {Ni awclf}icﬂJ %'e%ﬁéé( rﬁ?a?eeriai Hé'!:epcgn)lde cut and then be located on
the first component. A longer average overlapping dimension, shown as dimension m in
Fig. 5 (that is, overlapping a larger sheet material area adjacent the edges). may be needed in
order to compensate for (and more consistently provide perfect edges if there is) greater
variability in the sheet material piece dimensions, cutting irregularities in the sheet material
edges and/or variability in location of the sheet material piece in the mold. In general, for

most sheet material types and molded part designs, the average overlapping distance needs
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15 pol yethylene ("PE"), polyester, polyacetyl,
t hernopl astic el astoners, thernoplastic polyurethanes
wO2TBW73930 nyl on, iononers (for exanple, SurlynpPCT/US2005/000908

pol yvinyl chloride ("PVC') and including blends of
to b@ aoleest Optondlipeterh@em), trneferablyl a4 deastds2 sumers rRTerbtly at least 0.3

run Z8 g e TR e oS MY £ Ll e e SO e
mgnﬁﬁfahﬂy BRALRE o @BIpRIDSIi SHEdRs Ay DU 'éifn?ﬁﬁfe@ PReaftaiCsesired part
I gnition resistance, nodul us, oughness and EM

aesthwce ISt]¢hr1§3’> logsi aelded aniofthe edgesd d@rﬁdieeiomicxm stifaed erthallike. In

o SRS DL 5T SR R 2

usedi@SichRAlaRy %Qﬁr%gé b{féllépfﬂ"s%rfcb an%hﬁl‘é{ d@ﬁ@ﬁeﬁﬁ%@e@ﬂ@&lap distance

and perfornance. eneral , the di mensions of
for the pHedprpingedens Wﬂm’eﬁ gﬁ:gcoafemgﬁiemﬂWQSﬂm\malas exarrpl e
25 dinensions in, nand pin Fig. 5 wll depend on
the nol ded part design and degree of precision and
The AGEKKAS ¥f e loReldppedl H& oF I't‘&eéd BRGEinglcoRip8hén t“(?ﬁbv@? as example
cut and then be Tocated on e first conponen
dlmtlwrgem adar imdbg.des fetppiingl ldsr tire dedied dimbmsren saor example

S0 e e ospeaPiefialbaf buhoVaB e g Ve rnBiedarer is

desited, tHI$ %rbdﬁfe@féﬁnﬁﬂﬁ@ﬂﬁh{y% plAREL 1O fn% %P&lﬁie%@ﬁ)% k¥ a larger
provi de perfect edges if thére is) ater

volupze fleny |1¢adt31ysm<na thhokineatf thefler ileaﬂermaene onlwhmns] wﬂlsgenerally

.t h heet {
ST PSR O e -
ovelPAdiStahd rldQhRRAS of the e@ﬁﬁ‘;@ﬁéﬂt) 1h QbnerfD & n98\§ Sheet material types

materi al types and nol ded part” designs, the average
and mpédddamn degigts, shaaveageaslgs-coveding\y20 08¢kZRABRds to be at least 0.2

L T e
pr eﬂn%ﬁﬁftat Qeadt 0.7MRANE KBS aﬁo@e%%l t¥atRhryisPatd/ O %ﬂﬁbaﬂtf y greater

shoul d al so be noted that varying and/ or significant
thickresaitray be emplappifoghe edgeacvyvesngreompmentnfol cyrealn tlesired part
aest%eﬂc%%{g gsgtglaléecgpﬁieg@sghgl‘&h %;L%?Wi t h@?fgr y %%ngq% 1scussed
abovd, fsuchRase’ tRUGKEBSST sﬁﬁ?ae@fﬁ@ﬁ %\9 é@wgﬁlﬁtomgﬁé oé be used to
obvi e use

such aesthetics surfaces woul d y not
“caltwated ah amrageefhnﬂmeaymlage dwagnéchqvf teligst thinkeessofok yhet dverlapping

desi d or, tar overla i stance for the
lay%@'{??‘lg‘é’g&eﬁ&g%f’% W&I@V@E %‘@’ieri ng al one was the

goal . The thickness of the overlapping | ayer of the

edge- covering conponent (shown as exanple 10
The decrewsir edge-covaridg poﬁnpoﬂe’ng is fhyvided aetppliad mea:irrimj{dmg grocess (as

desi red d nsi ons xanpl e, nness” n
OPP?R?EF%\PFG @%Vf&fmt %ﬁ% t%ilils éifﬁél?ctlée RS’I‘&HE aHaEWéra sheet
mat&‘i’eﬁ {néfﬁ’d%' fiékel sﬁﬁﬁﬁeﬂtﬁf adﬂ@r%ﬂ Blegmnﬁ'ﬁédé WitHa ﬁ@rrﬁggﬂgr&fﬁﬂeﬂ%ondlng

t he abi | |tyto provi de th € proper I Mensi ons
at tHealegieed surface location. Suitable molding processes for producing the finished part

according to this invention include injection molding, compression molding, reaction
injection molding (“RIM”), radio frequency (RF) welding, sonic welding, thermoforming,
injection compression molding, gas assist injection molding, structural foam injection

molding, microcellular foam molding technology, laminar injection molding, water injection
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vol une flow | eader since the volune of the flow | eader
cavity or channel wll generally need to be greater
woheos/ortsovol une of the edge-covering cavity (ROTais2005/000908
cavity provides the 15 over| ap distance and thickness
molging, ggerBhgsaNding, hearranaeled oneatippgnoldinge ndrgasrduater
the, average. «
P e B Rl P Bl B et B HE Hectign oy syt i 2 o

shotfithbldimeteoces§ oihjechoeiiddlay thi:tseb(ﬁﬁlsslteﬁ)m?anqﬁéerﬂﬁfe@tlon process,
referabl% at least 0.5 nun and nost preferably

as afebath dgscibgdl gbovet I prowicdingths seqpad sompdnarit as th@aspgqndgnj ection or

o S35 R0SI L SR oSSR TR DS, e it pic

is reﬂ&ﬁﬁdzd 2cbrardne2ff tieasbldgfatts Sndal€dVvigTombk dedng @hd)tqgﬂr%n @fovided by
the like. As with the overlap distances di scussed

eithgir(sy moving i8.gt ey Hee diffarent ppald Rars ) wovingdhe st okt pagt to a

S R T TR C .

IndﬂhopkwﬁﬁaaﬁmﬂmﬁaﬁnpverIapplng Iayer areas where
edge-covering al one was the goal. 25 The second or
edge- covering conponent is provided or applied in a

AR o B ik pERERE et R BeR en SRR o heving an

adhse@ ot laniihited siddet SutetialRirRtesi8esiditdate@nh lofie 8 bR Mrts,
lam nated) with a thernoplastic nelt bonding at the

remges), pad) transfersestiolageeanidanold Sul inebtien moldingithe sewnd somponent.

f h d di
e B TR0 f LSS O RS REDRAG, i ot ot
comT}SBh@htl’ag neddR8Ghil BB A daitP st @PorthSionbe (edtelolddd@dl, Qdoe-
requency (RF) welding, sonic welding, thernnforn1ng,

covenijgeompsmerlonpr essi on ol di ng, gas assist injection
nol di ng, structural foaminjection nolding,
m crocel l ul ar foam nol di ng technol ogy, | am nar

In elthéreFthe’d sitiltibh§ Ghendah&Sechid &ulipdRntlis a¥¥2 2R Qﬁ/ng éd3thol ding
PCT/ US2005/ 000908 nol di ng, external gas nol ding,

stepsi eammeseielyf¢siable &uénnmh@nratﬁslaud [ [3sRRIF <N ﬂg:,ea@l st:mmnoaent the

ol SR o B TS B Pl P Bl 2SS,
elin{iRAtél e BpPIeT BSE-“tBfindliRye CtItappin®! d ekt @ﬁdéﬂ&? 0B 8 MM teR k8RN to

in an insert injection process, as are both described
pengftpse under thepthesti ndaterdpl teHge srsclonthecbeqs omerial dentth be sgronal from

the ik EihpGfing et fm ified i e BRemteope S0t el Hows
pardl 8] foethd blﬁ&@hﬂa’fbm@[ ed28 afdewiRdn ﬂcﬁﬁngﬁﬂ HsuTaEibst (f‘l’ﬁgh fate, contacts the
cavity for the second shot is then provid

edgg/myerfasei NGunneling” iseden thmﬁO‘dmgfresme hfts thel Sheepiaunatt¢rle(l bff frorn the

el B PR B (BP he GPRSTL IR et
undgig?/&??ﬂ;%gﬁ et dhedt rhdterid) Svhe AL fﬂéﬁpé’dn%tsaa tfhEUkt 488/or unsupported
area of the sheet material edge that extends substantially into the ﬂow front of the second
shot material, particularly when the sheet material edge is contacted in a mostly
perpendicular direction. Some sheet material materials aggravate this problem when they

expand in thickness after removing the first mold cavity after forming the first component

and or expand in length under compression in the second molding step. This expansion may
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10 Alternatively, the insert injection nolding

process, the first nol ded conponent having an adhered
wonodsamazat ed sheet material surface piece i s pPCEpaR@®E/000908

in one set of nold parts, renpoved, and transferred to

causg the ghestmaisrial wﬁqnﬁ (RsUPRRTtas) Frep ﬂ@ fidve clse@cdrfgr the second

S GEP S s TOPSODPA e o BB 3 e

matammm and bas ineedé dltam: ﬁl@lﬂgﬁlo@ tCMGiding 6O %ﬁ&%ﬁfé&@h@gnem does
to the desired nol ded-on covering conponent.

not gpehhthe egge phidg aald ﬁ%daphaaﬁﬁsfr‘vméh%sltbh@ats eeiopehenbihon rﬁmts the
ousiof ol SR AEE PR oMb S PRl GOTE G At on

first conponent, the 20 nDIds and the tooling to add
t he second conponent have to be designed to reduce or
Theggforg; yhereinjestad; ipiei they molthepvityy itha dlownaf secongtcpimpphery plaissic

a8 SRR G L 52 e GBEA G ABlers e

perlplli@ﬂ elnd/ B entsepaddat ek tﬁé SHiBet bRkl 4tFhe ERMRAYR 'intgﬂfz{cle R$ea
this nol ding step, gfrtlcularly when second shot

betwagen dlpg ﬁlleeﬁm@t\ﬁ@al Q@dﬂ fiest camapanisat. sSHednjentiqrenaieadndeguepsure for the
suf f.i ci

see PRk AT g Bttt 5B e gmpvice e

propef orhb@Wwidig dfeselo fllllnig Part BEsISARE indRbRAAAycRf fmé.r om
the first nol ded substrate and/or

Slmg@wpmlésth@l éhe@hmﬁ@rléhswfaee Bwe@hasrtafoe praperly siged,fouband located
h | wh
i oL e R o TR e SR et Bb, o

area of the sheet naterial edge that extends
substantially into the flow front of the second shot
To help weelied or ghiaminate theae bijuagibanint mcsm@mecm moiChng gidiy @oivel mold

contacted i,n_a end ar d|r ion..
and GRS e PofRRbRY of ot PR eloRr B e B el Ooc of
plastib edaterRX B8Weho phrdlfel eGSR raé bedr theR¥ Asketif®dbt/intdiface or close
mol d cavity after formng the first conponent  and or

to iteRypamal thprohemagtin paridesige tapiresbibthe npmirhkthickneshf the part or

Pt o AT s A TG Tt ehelR e R PR Plp it ling
thro(lgllﬂﬁlU RGFake Otheriie, HRandlk@VinfbRn 'ﬂ)ﬁistlé Al bt &l%?erélﬁfaﬂgl How into the

ding. It helps somewhat in avoidi ng these types of
largeny sspliansyvlicte theee is drye rasistanhe tosthe dlow. fntcentiat, theweert/makl design

dev i e kG e ot uEE o pr Skt Y HBOR S egprrygiform wall
thlcmgséjto%lgvﬁla A34robr cfrBﬁ@eEﬁkﬁlaF ﬂ@w%ta&@at 1BatGRARORENEF &P ?eréder” or

forms outernost edge of the internedi ate part
ploxb@efsairféow lﬁ@d@tﬁj&% o&télomnlgadam ehomehis shewmsd dedner83 in Fig. 4 (with
tothe d cavi.t

dlm?rrsb(ws 8? %ng 8\7 gchtggﬁdpob glg y %nalfgr)cross seclaol){al ﬂor\}veareas at the

sheet material edges (referred to as sheet material edge cavities and shown as channel 82

with dimensions X’ and Y’ in Fig. 4). The flow leaders or the flow leader effects are
designed and provided in such a way that the second shot material flows initially from the
gate into the cavity and tends to flow preferentially along and through the main flow channel
or flow leader and does not initially enter the sheet material edge cavity section. In this way

the main flow front of the injected molten plastic flows parallel to but removed from the
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mat eri al needs to be properly directed and controll ed
so that it flows over and covers the peripheral
wanaismr293mt eri or edges of the sheet nmaterial aPCThs2005/000908

boundary or interface area 10 between the sheet
sheeﬁﬁtaéqrxaéﬁdmterﬁee fo filbe laégﬂm@nof the lavitynyodemné.ohhe plastic does

o T i b e T B e DY S At B shee
matd@fad B@ge/mwiﬁb@ Bilﬂ fnsmere gimiuelly hdd/brd a Heatgar-ARBANMES IS the lower
and nol ding cycle tinme. Sinmultaneously, the sheet

volugret @pﬁtanatgualfedg@ cpiiEsectivas cm@rlbg tkmsdap@nna,teml zégles with less

paraf PR S e b ol Bnes S ARRERETor T SlecliBface ata

redub&ma@@ax@ﬂoﬁhlarﬂoﬁqsa@anen sﬁﬁnaioh@ésbpfayspemén&@% e edge,
ection nol ding st eg@}ﬂnove and part designs

Pref%mjbll}’&@ﬁvmqnéi()l dﬂgsee@ﬁnch @n@ﬁsmlﬂ@veute\tbfb pertice.oThigdedimes or
c, hat er JE al .fl ow

ctimbfe iy GietfPEo Shes e 4 Pl Bprtine Wl P Grieer

rem&¥al @hO&Lparhl®] ahd/oNigHBdte FIBRTJVePIha ShtbFadea Tt uGESa 80w leader
requires that the nom nal thickness of the part or 20
chanpgl, thexerpss-segtioal g@a@ff ghel of thenfldve temderTivieds foshechd teastt k) percent
uni form pl.asti terial fillin t hr
areafd B Be e RGP PUaR aRsv s ep iy BEvigh B BF g fqverine
com?&ﬁn@ be&tth@blekt iafWal Ao atel®in drBéA8 obBRFtHe ¥ endhi8I8d reduce
here is |ess reS|stancetotherow In contrast, the
sheepmrateriabi‘dripgisg’gn  devel oped and preferably used
according to the present invention uses a non-uniform
wal | thickness to provide a |arger cross-sectional
AnottepWagh& @ft&ﬁ%lyﬁﬁb%@@ a@RvAcadel fedt 2AERYcatd4 “BSw restrictor” that
provi des a flow'l eader effect. A flow | eader channel
narrp'ws sltmbmtrms th ﬂnw@aﬂS@f thenielltgn 1e$1n(am it goesdo therasdacrfghsheet

margiRedbes ot of rictnalf BRE i PRLACE Reaehiafrably the flow

1est1?<,q‘919 8 pkdBA&T Byelle st %ol SOHERbtFRL %Ihﬁéneﬁfj&ea ﬁ@Mb&Ju? §r ABfed-on
shown"as channel 82 w th di nensions in Fig.

1ib 04)31 offthet fhe@ppltoead@rlsca@pn,tds ehcbwlmm 1F1gadSe # aaﬂ 6exdelst1%deas feature

g e Mt el PRt if Srainly epgh e i oo gaterial that

exp atdag aﬁ@xVﬂhE )ﬁqcﬁ&lﬁg %?ﬂﬁ%ir&t%oﬁip@iﬂ\érﬁ bed ﬁ{eerelhbaéﬂc}am?ge%mh@ﬁ&t mold
hrough the marn fl ow channel or flow | eader and does

cav1tyotUp<m itd @maymemttm shehemstheatedpest reny Bdt b@dz@l aﬂhmretiyo the first

sect th flow fron
compifst AR 1SR ROy oL Ttk S erreAt S gudeader
effeétraﬁﬁ‘ghﬁ%s e s\é‘&MéfdQ?g%%@t@mﬁ‘iﬂM%z%ﬁé 80998l gﬁi@% as 83’in
material edge/interface to fill & large portion of the
Fig. daand thenahtoriee ed@ee:awltsa&’eat (shdvm 8s 8an F1gn4t) iand bytofthetap of the

el B, RS L AL, SR C L SR B RU51 2oL o
to tH:e ﬁ%%ét%éﬁ%\%ggg Hidrkate APRCALy RihiR aBOR4PRII ARl @08). €The height
of the flow restrictor relative to the sheet material in the sheet material edge cavity needs to
be sufficient that the sheet material is protected from the flow and shear as the main body of
molten plastic flows in the flow leader or main flow channel area of the cavity (83’ in Fig.

4) in a generally parallel direction. In this way the plastic flow forces in the sheet material

edge cavity (82’ in Fig. 4) will not separate or delaminate the sheet material from the
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vol une sheet material edge cavity section, covering

the sheet material edges with less 5 parallel flow
wehew@ro7tsoce. Preferably, this flow is direct edCowseo05/000908

the edge/interface at a reduced rate and/or in a

subsiisie gslferiinternayideleprnate theshest arateripl peelp ehpiicalllydhe flow restrictor

e d egs and
needg PSR enoRb L ES R BT IRE R BT B BN B8 sget materia
edg& |préfb1f&61y€tﬁe ki 61ab hiker Bhn fReRIghiBE @E sRdet latdr P irf‘tﬂe sheet
tunneling or other dislocation or renoval due t

mateyigl glgetreaptithscaritgh rate fl ow over the interf ace | f

using a flow | eader 10 channel, the cross-sectional

area of the of the flow | eader needs to be at |east 10
Andigd GRFto eBfn@itethelshed MdAGial Fo:SbeSRCIHANAl fr@h 8 Bt MBRling is to

cavity area that is providing the edge-covering
incogprrpisractavity design thet dinesss therflpwrof e inftgtedaeens mateml@nerauy

pere BBty gt ot S AR e 30 ack SRR i ot spateria

surfhdeOotheeder mbfifGHeripRery PascdpPaicd t8 ﬂo%@é%ﬁ?sﬁ 515&36195 the sheet
that narrows and restricts the flow pat

materidl i h gﬁ@egaliy qsplanargb@stmra t'ﬂh@ design usds & ﬂ@vshml/cawty having
omt he

o R SRR e PR s Bl o

confAEOME dRd Byl oRBodidertBd sHEel 1@%néiléﬂﬁﬁ£@(lfﬂ§at &0 %QHﬁji‘ﬁgeﬁ%n?surface)
mol ded-in or nolded-on rib or profile af the

befq;p pewpatingtthe ﬂ@@bma@nal sye:fasmwrsubssqﬁmqs/ ﬂ@ng oxeidths sheet

ntified re 2 flo
matp R e 8 B HAR e et avmeloh e b Sate part
ThigBisBSWARkn t13314 afkPaNeR A 81 ikdpendiRlcAl A8rREs 4:B ‘tadécn’tlﬁéﬁ as (23).
conmponent and the renoval /change of the first nol
cavity. Upon its expanS| on, the sheet materi al edges
ed to. t first nt and/ or

R BB S AP S e e SSPSPATS B0 S
w1t1f3ﬂh€ @fo%? a@tﬂéﬁ\é’sbﬁ@&%f th&$He@Ghatdiel poidl Beshdt cﬁ@m@ e6ORM1ding of the

nmol ding material initially alongthe channel “(shown as
secc@@' dompoéntFiligmodding et sebred cpnmonetrm,qoreplgen@awes meareeéed to avoid

4 d the t f
prolRBR{ETHER g destpic Egﬁﬁ?)éhlgg P DA shest Pl P g well
prevehMg ﬂf%%%&drﬁtlﬁéteﬁﬂo"ﬂlagnﬁg ér@‘ﬁﬁﬁm@ﬁné}’l REGde Ont Hﬁer?d%ﬁ &tcond

mat eri al edge/interface, typically wthin about
cavity drea.meTkskingTrogn reﬂ'lkiélﬂ@ngimg layefs dripéecks ofisecest pllasitoanateual that
t he sheet

eSS S e Lt P el S e
sheé’f@ﬁa%ria@bl ﬂﬁoxﬁ%o @@fi@%@ nfa’fe?ﬁl e Hoaedad s ?Jblélﬁs bEcreate a

mai n body of nolten plastic flows I1n th
surfheeafiiy o thenshieet thatemalshefacrebhaartbapat 1strhmow:l/from tthBlold rSpecial

Fig.. 4) in a.generally.parallel |rect|on In t
desx%)agectlﬂlél)uﬁ% fudh & P piB i Sps Be afiniimpadogthe sheet
mat@ﬁieq QuiARd. Iy i8fegatd) a sb&ndﬁol%édlty%ﬁ}faé@%ﬁﬁf% &signed that

del'am nate the sheét material fromthe
suffRBlYCPRPBGSRCHrB32010 5ighdppidehes or crushes the sheet material surface area
to a point that the second molding injection will not flash plastic material between the

cavity/sheet material interface but without destructively crushing the sheet material. It has

been found that this cavity surface preferably compresses or crushes the sheet material back
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substrate and/or internally del am nate the sheet
material itself. Typically the flowrestrictor needs
woaoiB@73gh enough to sufficiently divert noltear/us2005/000908

plastic flow over the sheet material edge, preferably
to attlpest thedhickeess it had wiegivemprassssd under meldgm prssurhim thh esiginal

heet mat eri.a e alrea
caviffE 54 Bg b e FNERDy PiCliPhaRE ™ B B sbtonbidRlngmterial.
from being stripped fron1the first molding is to

i ncorporate a cavity design that directs the flow of
Anofhs preffreast degigo dedhmirlugde belp atingeine ﬂa$hnyg or tunneling of this type is a

N A PR W T

the 48611 ¢cdhpddeht ABIRINAVIAB09 BIRASEBe H&léﬂe@%&&hﬁﬂﬁ%ﬁ% aPection or
onto the sheet 10 material in a generally co-planar

rib igithestsed oy nealﬁhg slerss ngierigbesige and Eoiwg alahnehy emuind yhe edges of

the AR erE pHRBVREE RS o BB0bR ik P cpFoing sofpprent
DepbhEngBpch 8 hhtuePHOHE tiRet MBteSiAE Elis Hﬁt\)ﬁﬂ @ht1$ BIlcB S8 crush the sheet

(that 1s, the inpingenment surface) before contacting
materipd tasmpeint that e isegond uuncﬂéme imectiosudoseafflash blasti¢ ma/telnlgl between

e QYR RE ) P o it oS 1 L 0P s

mat@ed] burfabe nE8dsStoibe cdRPWRsddbricheified. 4TRE @nﬁhm% §h5vﬁ?1mg§l 4 and
i ngenment surfaceS are identified as (23). he us

5 1d@fr‘gjfwdlas (8100 o nesendeatiti ‘fegusheiiishedd nhacut dhegrendaterihlbut

vity caone the front aesthetic
shoud einbes "B P yshan kel Shiarth e Siof TROIRE yo g the g o the
systéR |chnBQn691fts $URB as BRCABL rSRRA NS and! e dR rﬁbﬂﬂlg{ W8terials and
second component, proper neasures are needed to avol d
secoRd nprlding ensditiohstRydferablyt fhe comb tibutepiesses ¢haidivengatefial deerly to
sheet terial .surface texture as mell a preventing
the § C%%@@ﬁ&nﬂﬁk%W$a#ﬁﬁﬁFQEﬁ?%g or "tunneling" outside
of the intended second cavity area. "Flashing" can
result in formng |ayers or pieces of second plastic
In apherrenzodivhentt of theepresent iheemh)eewhmﬁle rseaindsdgé-aceerinigicomponent

Wﬂl"t UA; el &h]e%l m%tprl@lﬁ:dg%tgql{c erl gtop%ﬁ{nfglﬁ ?or\g}hlégg%g Fl?tfar’gerlal-
covésed ang-{cé BEI Iﬁﬂeanemg h@éiﬁd%‘ ﬁn wﬁgn @h%ﬁé@%@f& En!eég( the

on the sheet 'material surface e part
moldl pats, theeflow cbannglsdior ddlivegeditimsecendplasticematerist toladl or part of

thos§ hest ERfRbJeks S SCcoPepneE AegrPEghPdocded BL R A Thopprate
compBNdri Yin E@R%ﬁﬁ@ﬁr%@ﬁd@@ﬁo@ﬁ@%&sﬁ@& matéHdl] 'sﬁ%fg&ﬁl Kdee. This is

conpresses, preferably tightly pinches or crushes t
partshlagly adaanéageaus suthétdbeflawed theseeorpnaterislthtough ¢hese chandels can

| di | flash pl
thenggrysBLY P L asby) URIcTIR SiTP> 1t e Aichpglmterial edges

as 1t‘% hhQutd Seahfdie frbﬁle&el’urfarﬂ‘ié E]aﬂ@ of e sﬁ&a@ SatdBy ?ﬁx’f% ] Mdlded-in

has been found that th avity surface prefe y
flovcdrapnds seshown ¢ Higses altch% aghidentifimit asr(B4). back

In alternative embodiments, the second edge-covering component can be provided onto the
first component and sheet material edges using other known techniques. Using a

compression molding process the sheet material piece edges can be covered by creating a
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19 WO 2005/ 072930 PCT/ US2005/ 000908 to at |east the
t hi ckness it had when conpressed under nol di ng
wonresaazsoi n the original cavity, dependi ng upomwuSk®s/000908
viscosity and injection pressure of the second nol di ng
cavifspansk pravidingmribeimeaseipprehemopltisdesiatpmial. ddiermopetingor lermosetable

N R R N AR TN —

usingknbnSedhiitpds fRMEacBbn hg@ctiioﬁ\ﬁﬂﬂﬂiingn UsidgBsod®ERAHing process the
conmponent nold cavity (80) shoul d be designed sucﬁ

secondapmpraend i$ mokled oojbydieating the contads sinrfatdser arcesusing wltrasonic
neaf_the sheet material edge d.going_all the. wa

enelf§ SR 600 e SR Ph et auk SR S umpfoRtintutesess by

placidg dheetiRatBBalQN eie BARRFoMhihH nide a:@cg&%ﬁﬁg‘é%qdﬁﬁg slﬁ]eet ‘%o a melting

conponent. Dependi ng upon the nature of "the shee
and fierneng tedmperaiins thenpsulkdquentiypformingghaplastir sheetusier theanserted sheet
tsh?et 10 material to a point that the second nol di ng
MAMFecti on cannot flash plastic material between the
cavity/sheet material interface and may reduce the
degree to which the rest of the sheet materi al
needs to be conpressed or crushed. This crush

S e i AT L
gendTall 44 d@ikcldbtd abdhOUTEE JRBY B8Er AMwa MSthuhBenSHeetthat was about

material sufficiently, depending upon the nature o
0.05 mdlimstes yiu eleandcit hpbaremthesive tyenst dopelysméde baset afhesive film

first and second | di mat eri.al s and nd nol di n
(oo, S O SBE BERE) 0 HEC KD SRRt 1oB 2T SLTRLhat Has abobt 0.18
millfH8et thitk ertealurfigal Mdie adtRsive #hd B4&i 1ald€ were bonded together

underlying substrate plastic. In another enbodi nent of

by thérmaplapgeationiinudlat bahtyph &mnansthewsth heatithgamlgies aieepdinty of about
ompongnt . 20.wi Il ne 0 covef . sheet terial edges

120 gBgRRRIC i Proaﬂfgd&&éﬁive@g%f“&@f%ef f é?é@r%%rp%u ting lathinate was

pre-6@UE HIRAISHES A€ aR sHaPEfRAN in8Honh Intd ﬁle%&'d[]c%git} n%l}d CFuch that the

mnimze the injection ports or gates in the
alungiantosshe¢thratétid wid hetmeashshd endsde kdgesrof thof erhpte nsodd cawdty and a gap
| ast.i materjal. t Il .ar rt. of . those sheet .
of a1 1o welstt fpioin st imeasLiinge oMoV and pai e peripheral
ol TAES L kO gy PR U8
locatrat betivaden sher dasite andthd eoreTdn & inpeclén pwid. i Thd dumjnum sheet surface
advant ageous in t.h the flow of .the second materi al .
that S GG E B8 et Rlss QUG h oG BR ig BicR agsanst the cavity

and BEI8R H e e JGAH sﬁlféle 5B ABRERD s U gﬁle@i?s% i@@é’tid?ﬁh@lg%ﬁﬂeéiﬁ%,

sheet "'material edges as it I's directed outwar

PC/A8%ibiehd Wes ipfeated intb thtrmokheatingat eoritadt vathrthaddsS film backing.
| ded-in. fl ow chappnels are s | p Figs. .4 and 5
The i PefbnoFs o8 THOOCRage T B lend Bt e do the
bacl B8e s£ARMEAIR %@&?gdfﬁ&eﬁﬁggWﬁ% 2B RRinbR, s‘?ll%&\ﬂ) #&4nhape of the
onto the Ttirst conponent and sheet material edges
caviis surfpce irmdudikpawnlesieechgraphie sffedtsiiclgassan embossed logo or the like.
The PC/ABS blend thermoplastic adhered to the ABS film that was on the back side of the
aluminum sheet and this step provided a plastic substrate component having an adhered

aluminum sheet piece forming a part of the surface area of the part and having peripheral

edges essentially embedded in the injected plastic.
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conpression nol ding process the sheet material piece

edges can be covered by creating a 20 WD 2005/ 072930
wWOeCHsWS2B05/ 000908 cavity and providing a t hePQDAS2006/000908

t hernopl astic material. Thernosetting or .t hernosetable

pl astics 'can al so be enployed to simlarly prepare the

second e - CO i 0 t si.ng. kno echni ques
TR R RE AT L o B RAEH o-TaRg o et S e

corP§i0€ 66t%e ijectionaaoldd The ¥pRNET fot theTBlstesh M61dVahBa iodded to a
t he contact surfaces or areas u3|ng ultrasonic 5
©

seceiinagitionad eaggad suecsionmpld exporresed oate the fims iedtionrmaolded

a_t her mof or.mi, n rpces aci ng sheet terial in.
confhoh AR pRuRth MORERS T Bt nBL PR AR Sen TR ChiR copgine. The
clogdd MR)18 hadsurddRes fhaf Bath Ga)lcoffaekea bl BothPefsed YIRSAAMEM Yheet

formng the plastic sheet over the inserted sheet

surfgeq aed &0 thatl the EigmpE sheet Augaget wascoompaéssed bawetrethe mold cavity

SRS BYTRE O RG Butsl skt 8 SenE bR 10 ana
molBieeSfitRd edRScoRBridY siPhpUehisheet that was about 0.05
mllimeter thick and it had an adhesive | ayer of

copol yam de based adhesive film (about 50 granms per
uare neter) and a backing.that was. an ABS fjlmtha
ForJHE5E 4ag bo™inerompiil SyitpRl wd Brofiin S it hegh pressure

andtsRar FHNESH 1€ irfede PRI cﬁ&cﬂlyaé(g[ﬁ'h%t WRIRripRI e L O86hE SFuminum
by thermal |amnation in a flat bed type | am nator

shegiy thia speeatliong)d prasidesigead te dinveoflowdeaster edyiytand 226haller volume edge

B T N
condifstbly@ebRid4Be A&Ehhe AR BRINTifim kh&t EASR! FbPihe el @cé%ﬁng?gﬂponent

cavity and such that the alum num sheet nateri al
thatrisas avedappinhitheerdgs obihe eligesunishedighe tpgepedwtedlapping tijstances

v o aaecdrfeaife P s i, Jb ek i Pnarane

oveflBigite Riyel N PrieqifBUmL: Sh8eindRERLER boul DEniREGHL Pi ece
was inserted into the desired | o6cation between the

cavity and the core on an injection nold. The al um num

sheet, surface . t was. i ntended to he the visjble,
TR BifmdRimte T pietld 21t Bel g Ping artf e he
alufGihi éheetaé%.e BRlad WRerPhapsit Wal fersdvad iR ns Hdesb1aHRES WR an

tape. The first injection nolded material, 25 PC/ ABS
attriyitiyn dinished paijt edthedwvélhsesuted endrotadeccawinigni surtoatmat The edge

with the ABS fil m backing., The flow of the injection
COV%‘?raae}tath“P\ge?’ igﬁl Sél%?egl?‘y@%%gxééle&wé’%soﬁ "SWIHE'BL pressure

to the back side of the alum num sheet, sufficient to

formthe al um num sheet to the shape of the cavity
Whenrdnzased ifroot thdimeld dmpdiesifiiedshgeaptibmetfiglovasstastbd by placing the
ﬂnié%%depriré%g Sll‘?t%% clo(r)l otied er}th]r%nrlnlerlftechamber. The temperature within the chamber
was then varied from — 40 C to 80 C as rapidly as possible. After 200 cycles from -40 to 80

C, the samples were removed and inspected.

The surface appearance and edge covering were observed and determined to be acceptable,
displaying no apparent separation or delamination of the aluminum sheet material from the

substrate, no suiface blisters nor surface defects.

22



10

15

20

25

The PC/ ABS bl end thernoplastic adhered to the ABS film

that was on the back side of the 30 al um num sheet and
wohbes/S298p provided a pl astic substrate conmponear/us2005/000908

havi ng an adhered al um num sheet piece form ng a part

of the surface area of the part and having peri pheral

The GRS TyER G50 BB it SRS BOE 50 Do RSE R Bl Bedibrdiat
procé@sre! TR peglednekibLRY sathpled Sveld ﬁ&&aﬂeﬂ'h? 1ok, MR bARE o T%reevent

conponent on the <core side of the injection nold

complsiteadiegien b thetiniscled jpéasti¢ sbstafe to thelurhisnny lemanageistteot znd

cond i.tion. second, i njectio | d vity cl osed
pro gy SUERE P bt bR Rl b S s Refieain Pt e
baclh@Vidd eflihe sHedt tarfmuielYlubdhdim Mitdsivel NS Hem PN aPPEABh 888 edge
edge covering. The closed nold had surfaces that both

for abqyt téehdd?-édnmhid wioltpr Bresbeminen lamimdtewas phieet in the mold and

mos TS B3 i bRl TA0 ) SRS Hp LA By
molfl 8hd ctiths pdlelptaRhSHaeveRrAdash @SRPSAH Wille b8 ik@¥h {327 mm)
for the flow and nol di ng of the edge-covering

longe ohhsentent speditners thehae drarepeeitpn abtaiead avgorlorgto AeSIEM D-429

mettiel 87 the bRy RO R CBieRG baa omtins adit Bryi Ste] o from
the ﬂnﬁdfﬁ‘ﬁfc%hbﬁf@&& 290 ddpeecinHhivHble BBRScoil 18 @M D429

was designed to have a flow | eader cavity and a
metlaraB| ém lngramesuinhyd witheMilBofiwarhuamrused Acinpvabledixturowas used

he |l eft si of .the noldin onfiguration in Fig 4
to el il fiche e SPB Rt EHBs TS P e ot to pullthe
mat&8LipRd LR brEX the niBdE S-S P8RFddAdn pORANERE: inkhat was
over|lappi ng the edge of the al um num sheet, the

targeted overl appi ng di stances varied for the edge,

i bout. 2 .m || | net ..The t ted thicknes
e S 0 BRR T IR S a5 B bR e
plasBY BhAORARPPlastlc HbktrdtIBIERS surble ARE 0F8k GRthinum sheet are prepared

t hernopl astic, TPU, was injected into the nold

accazding it thy invehtiop ather: thh elundhwmrishestnisireformédgpmfemed.and adhered

When . th art renoved fromthe nold,.there S. a
to g SRR FAIRe BTFRAE S i hay CLEtiHeaa gnineticaly
pleaSifigh@fndl. PEHOMD PO IcAE §ith2B8d ag¥Er88E §retRVBIMeALSR, thin part
having a TPU surface |ayer had a desirable soft touch
crosf eedtion28d Wable, seemmvasige toemngh elnnpitid] experidienty ibfvas foend that if

sheet net al terial, was tested.b | aci ng . th .
the §HRTSR G iretl SHPGLO SOMPOIT LR P RGHGH e protective
backiRE (ABRRRMALitFSulMdliipBot B dERAHAE-laBRibA Bhe ¥PddoBfiation and/or

from- 40 Cto 80 C as rapidly as possible. After 200

disptageinest diradhesivi) t o 80

Sheet Material Substrate Bonding performance
Metal Adhesive Backing 90 Degree Peel Testing
Aluminum copolyamide ABS PC/ABS Peel strength greater than 5 lbs

0.002" based adhesive .
Aluminum copolyamide No PC/ABS wrinkles, delamination
0.002" based adhesive backing
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C, the sanples were renoved and inspected. 30 The
surface appearance and edge covering were observed and
wdevmsrorzgzed t o be acceptabl e, displaying no appamusmios/ 000908

separation or del am nation of the al um num sheet
Eggﬁﬁﬁgiiél fromthe substrate, no surface blisters nor
LR e

gendtsllngs sho¥a: iMeYssce tpeeth § asd disqisesove. THEsheeLRhterial was a
adhesion test sanples were prepared as follows. In

woodrvgagerthgvingetbigkness ehghast 8. Sxallémeisrs, vithttheconehyastidaibased

Lasti bst t e al um am.hat e ,.s d
o 8ok SR A P AR A MBS RESB T, B
togetidr & hiedntablaligatiaek de@sibed th BeR@lal U he bté:RItin2askind® was pre-
side of the sheet |am nate (al um nunf adhesi ve/ ABS

cut oj thelesized stzgpad skape sheh Baibe wogd vanrsudidingtmeash tirsends or edges

of tl};mge?naétg ﬁl\é\élg tﬁ?\ggrt-r\iv enal[ #rrgnsr ﬂlﬁ?ﬂte{ﬁgg%qqﬁ% ggs(vl\%g lgclf??i?)ﬁ et%v%ertl Hlee cavity
and ki@ doi@be an Th) €ctiof Hhol8 RRAGInFRIbAPRT abSIIVETm @MBetfliRd b¥¥héplastic
and cut to ﬁl ve specinens that were 1 inch (25.4 m

subsﬁa@femg‘serigl. i derpal 3yrfpre)of tige woedjverhewas plaead against the cavity
ci nens .t.hen resenbl ed .a speci bt.ai ned cordin
and PR TR Wi SRR s B IBET T Pt BB aE TRl
PC/RBSKbIERPHRS TifectcdNnG B ﬁl@lc%lﬂniﬁg lih @shtaR ith the ams filkebacking.
fixed plastic substrate at a 90 degree on a novabl e

Thetflony ef the daeetiongneldedigevnepasic, RetAdddibend.mrovided prgssure to the

equyi d with MIS software was.used., A novahle,fixture .
baci 34 BRHG Wit ehfs, FRAGURLR S0 0 S0 GRS e Sitheaviny
surf€ ARIGIreAdad ah EmbdRed fogh aRal UL PCEABE ®ldHd thert¥plabBic adhered to

material s apart, or to break the [am nate was recorded

the ABSgdlunthe! wanemtheibadhsiderpletbe woed iyenest ané thisistampriorisigdian

the foll ow t abl e... Thi,s shows that inj.ectio | ded
subife ¢op R R o R e PSS RSl g nd o
surfadeeenf an al um num sheet are prepared according to

the invention where the alum num sheet is uniformy

conformed and adhered 20 to the plastic substrate and

t.he ed d.i ffecti
Thegaletiarrouf v Bre Ry el Yk EiopeSoiRilinmmenptp the
cordd8&lo PR eFE@MaNoIRN §8E S6rc 4Id¥EDSIHE MFectid Holdakds th&f 1988ed to a
section and stabl e, secure edge coverings. In initial

secamdmmsitipant 4 secondagjetimmmdoldisarity ¢losedrmmtathedibivinjevtion molded

confppfard erR o mo <y B g 1R sl R boun
confafetlahg@of erd@%rtg@%ga Déhedhéhirfige bRH1sH Mt H sdkBed Ras compressed

degr adati on and/ or 5 di spl acenent of adhesive. Sheet
betwéenghé alolSerystyrand eoBand i(rydefh dref woarbettiges exposed in the cavity for the

flow and molding of the edge-covering component.

The second mold was designed to have a flow leader cavity and a smaller volume edge
cavity as shown by (83) on the left side of the molding configuration in Fig 4 going
completely around the peripheral wood veneer edges. The upward flow from channel (83)
directed the second component material flow against the surfaces of the second mold cavity

and generally onto the top of the wood veneer and edges from a direction generally
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Met al Adhesi ve Backing 90 Degree Peel Testing
Al um num copol yam de ABS PC/ ABS Peel strength greater
woOhes/052493bs 0. 002" based adhesi ve Al um num coporyaniode090s
No PC/ ABS wrinkles, delam nation 0.002" based
perpeaicylay éo hedlane 2w vy domsen ﬂivgeﬂowethgsﬂgeepwmeogatenal over

the We&eg B%éﬁqg{htliﬁgﬁlg{l g{lﬂi%n%ed 1. 1&? Bfi; %ﬁ% \%ﬁ(‘)’]ov veneer strlpplng in

esl

tho@%@@ticﬁisb}f ﬂ@sWsttDveheblredxgbgsor tHe édge%géhr?g &ﬁ%o@kbﬁ%&&%
above. The sheet material was a wood veneer having a

ovetlgpring thssedge ofithgwroad, vener) the trsgetedovaglapping distances varied for the

L Y X e NN T —

vamé@ﬁﬁtth@édgtyamraeeﬁ?éd btk DadillpRet@s described in Exanple
1. The resultin am nate was pre- cut to the desired

si ze and shape such that the wood veneer did not reach

ty nol.d cavit en |
A s{aa TPl AT ofs 1iaGef THD o ofSsnelmtl et foe wood
ven€\edby areaN Whdh&h€ Phre wah redibvied iRt 1he MndIB) HedeSMéial Attihctive
ﬁmgwp of about 0.75 nmto be filled by the plastic 10

gpartavich aamel seeiired augesealed evqeé [vemger Suidacedieat Ndewdgeicover area

ha PR G At i SRR e e T Pt

i njection nolded material, PC ABS blend was injected
into the nold comng in contact with the ABS film
Wh@a(ﬂ:(mmd fronp heftheld, odndingeofithg ghetl metahwlatieid] was tested by placing the

e SRR L5 SuRa o BE A TR RESREHDE i IR chamber
wasWREH v MEIIEREm L 010t D 8o BOAPEs @hidlna fod¥bleY A&&reao £59& B -40 to 80
rovi ded an enbossed | ogo area. The PC/ ABS bl end

C, théreammlps wete remauérbasbinspectethe ABS fil mt hat was on the
back side of the wood veneer and this step provided a
substrate conponent having an adhered wood veneer

TheRiuPG8e ApehRbcdMd KRB CaTerRYIRTe 8P ried Sl /dERERIRE §fbe #Qeptable,
The injection nold was then opened | eaving the first

displagjieg 0 epparentdephratmpuiehminationtd theewoed wénger watetiflerom the
i.njection.nold for the injection nold
ﬂmﬂﬁﬁeﬁﬁ@%m@gi 333P8r%ﬁ£§%@gqg ‘posi tion. A second

injection nold cavity closed onto the first injection

mol ded conponent and provided a nold cavity. The
Thegidbssian pbihe Wand vsoedravassisorexalubied msihgp 90aisgtes peeldesapebcedure.

The n?% “g’l\%g§esé mqggg/\é%np?%arg as faﬁowsa " forder tE) p%venthcomplete
adhesion of the injected plastic substrate to the veneer sheet and provide a small tab that
could be peel back and attached to the peel testing apparatus, the backing side of the sheet
laminate (wood/adhesive/ABS film) was taped on one edge for about 1 inch (25.4 mm) in
width. The wood laminate was placed in the mold and plastic material was injected on the
laminate. The test specimen was removed from the mold and cut to give specimens that
were 1 inch (25.4 mm) wide by 5 inches (127 mm) long. These test specimens then
resembled a specimen obtained according to ASTM D-429 method B. The veneer edge was
peeled back from the taped area and pulled apart from the fixed plastic substrate at a 90
degree on a movable table according to ASTM D429 method B. An Instron equipped with
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25 between the nold cavity and core and (b) left the

wood edges exposed in the cavity for the flow and
waoubaioizp3of t he edge-covering conponent. The secomg2005/000908

nol d was designed to have a flow | eader cavity and a

MT3 ﬁfaftWé{fe W ; A iperable diturg V‘?‘é usdddmmallpy thesynmiata brepulled
v S8Rk s, LA SN ANt o5 B e

lamibage wisnvecekded avpdunagliakamdl (83) directed the second

conmponent material flow against the surfaces of the
second nold cavity and generally onto the top of the

O AT SR T
plasft paes Bivih§ e plete subshigeand ARinFadel .00 o¥fa WKl veneer material are

edge-covering material over the wood veneer edges in
prepafidsaceastnoie the Hventzadwbere 819 whetkreoden shestwerserial éneformly

L PRI i n e ctions of . the wood veneer. edge. .
coniBel Rh Behed BT PrB Tt dile e BBt RaL G0BR i FARR pttectve
and begh&fighy gfeatifg nv@aet. PRREAE prddiced WitH 8bSTagpé@ahad gfd&&e

di stances varied for the 5 edge, averagi ng about

dimegsionspitie part crye sectipy andeiallpi sscwe edge efverings-
over| apping |l ayer also varied for the edge and
averaged about 1 mllineter. A second thernoplastic,

IEE\SI}?’@ﬂ\nthrﬁlt ed into the “L?ﬁﬁst%‘tée | BbridiAgSserféfmance

wvaohboolb—odan araon

voTrooT

Surfase | he AMNREIVE herlcBapking ) Substzatei e 2O PegresrRep! Test

SIS amBE L UTEE ot SEREEY "B VEREEGreater than 5 1bs

W 'b'hsea
verdef ace a%gﬂﬁwg e edge covér area having a
surface | ayver bhad desiralple soft tbuch feel, Wen

renmoved fromthe nold, bonding of the sheet netal
material was tested by placing the finished piece
into a controlled environnment chanber. The tenperature
within the chanber 15 was then varied from- 40 C. to
80 C as rapidly as possible. After 200 cycles from-40
to 80 C, the sanples were renoved and inspected. The
surface appearance and edge covering were observed and
determ ned to be acceptable, displaying no apparent
separation or delam nation of the wood veneer materi al
fromthe 20 substrate, no surface blisters nor surface
defects. The adhesion of the wood veneer was al so

eval uated using a 90 degree peel test procedure. The
peel adhesion test sanples were prepared as foll ows.
In order to prevent conplete adhesion of the injected
plastic substrate to the veneer sheet and provide a
small tab that 25 could be peel back and attached to
the peel testing apparatus, the backing side of the
sheet
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| am nat e (wood/ adhesive/ ABS filn) was taped on one

edge for about 1 inch (25.4 nun) in wdth. The wood
woOanismarsowas pl aced in the nold and pl asti c nRCEMIS2105/000908

was i njected on the |lamnate. The test speci nen was

removed fromthe nold and cut to give specinmens that

éi .4 mm wide by 5 inches (127 nmm) | ong.
Mi mens then 30 resenbl ed a speci nen

obt ai ned, acgordi ng. t o, ASTM D- 429 net hod B. The veneer
edde was® %@@?Cﬂlala%&awa? BRvin:a Plasietibaras camaopnt v an

K
e P Pt St SRR Pt e et
matématsocfaceedroa pgjeckndhe led 25 m%%pﬁ?@%ﬁmlded -on, plastlc edge-
PCT/ US2005/ 000908 . MTS sof t war e was gl abl e
covering ¢AaPRsat Aidhe theebmpisiiakine t%lanfﬂr@-rt% B@ebmarwl selected from
ce required to
the %J ul )6? hg{eﬁ%@‘?‘?‘gﬁ%i‘gda%% ape-lrgﬁgfrug%k the lanminate
was recorded in pounds/linear inch. 5 These results
ar €. sunmamdadée plastichetidlohécovding td Elaire 1 Wiitrsin sioadhetcdaheet
ect on .nol ded, . pl ast part.s having a plastic
maty eeplﬁ??dlsétglﬂﬁ?%@é 1‘3@@5&8? a wood veneer nateri al
are prepared according to the invention where the
wootl Vengekol§eshstFBk G Qécokcﬁn%‘ﬂi éf&ﬁﬁ‘l%vhe‘f&ﬁfﬂ%r AN eet
adhered to the plastic substrate and the edges are
matera snddcd pieee 1 erthinefdodcheater vamdr.aest hetical | y
pl easi ng manner. Parts are produced with good

appgar ang &, l@&g@%&fc a}gclg h&%g(g gﬂ)SCIairH 1%1‘%?&% il %%gt material is a

section an Secure @? coverl
lamipgtestiughrSeEpHsing Behert Mty fa@rm@ﬁ@ea NSHIVE éayer and, on the

-
surf&@g’kﬁﬁio‘éﬁ? gg%hgési gxéa%g%% ﬂdg?}% &e@ﬁ&%’a@kﬁ@ Fe{yer ®iich bHe@dor

0 Peel greater
ot RS o Ge Bt HEgr B P s FOOSMOMSIRFT duihg the molding
stepPCT/ US2005/ 000908 WHAT IS CLAIMED IS: 1. A nol ded
pI asti c article having a plastic substrate conponent

et *pa Eoeied We SR Aoy nafo Clayad RSE R pdneg e layer s a

poly#li8 halesiM! f ace area adjacent the edges are
over | apped by a nol ded-on, plastic edge covering

conponent and the sheet material is a thin, sem-rigid
sheét nabdaerlded Ble$tm@de higaonding treClgino d pvisfrein e stiegt material has

a mgﬁeg-on, cg\qglglogs plastic sul?s%rat cgo%jpuonent that also provides protective edge

thickness covering for at least a part of the thickness of the sheet material.

7. A process for preparing a molded plastic article having a sheet material
surface piece comprising the steps of: (a) providing a precut sheet material surface piece to
a mold cavity (b) molding in a first molding step a substrate plastic component having the
adhered sheet material piece having edges and a surface area; (¢) molding on in a second
molding step an edge-covering component which overlaps at least part of the sheet material
edges and sheet material surface area adjacent the edges but not an area intended to be at the

article surface.
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2. A nolded plastic article according to Caim1l
wherein the adhered sheet material surface piece is a
wohbes/ome3al sheet or foil. 10 3. A nol ded pl asPCT/US2005/000908
article according to Caim1 wherein the adhered sheet
mat &r i al Aduipdess ecprdingto Glain 7 h’i’h@rm@theéhgenolding\ﬂe@m gre precut
to d ai

T L e R T TR ECT e ——

andGREVIbES Wil dnheles e SPIRENRS thab¥ill S9veF AtQEasREBES oY fhe
|'ayer and, on the surface opposite the sheet nateri al

ﬂmﬂ@yeﬁsaﬁhpp@m@cxﬂveg@eﬁkhm@mbhy@rnﬂh|ch bonds or 15

ot herw se adheres to the substrate plastic and

pr o ects h uri t he din

B O ol At SR AR |V T Ak o P e e
convyfvRegs i tdt@d@iddl%‘étlya) tha ¥ Ebstiate HastRb¥ PRI “adlfh%lﬁbﬁée sheet

6. A no dedfplastlc article according to Caim
matgiak Bptresus fate ghe fingt melding siepswithoutantehediéade trrmmlng, cutting or
1Doﬁﬁ)htrnuous pl astic substrate conponent that also

pr%V|des protective edge thickness covering for at

| east a part of the thickness of the sheet material.

7. 1.pr odgsscesy acqorcﬁpgtd (Qlgina 7iledenl thel shedtingatenidliich Biminate
st1ulaﬁ1\fé 9&1@1&12%% ! OVI | ﬁl]éal aﬁlg%%?(éle acﬁhe?%@ laﬁra{'md 511% stulr]ﬁce
0pp§§1|t¢ Ta’@éh?ﬁt é@éerraé laygr, greteetanri bagkips Jayrbwhichgonds er dthersiise
adhERks b tHe stbStt@pRURSAdIrStebtks At ddhe s FOROACTRinB N ﬁglcﬁlt[gestcp

25 adhered sheet naterral pi ece having edges and

surface ar ea; npl di on_in a second nDId|n§wstep

n Edge- édare?qsrr @CC@&% A ivdiere e seeopd malding stop uses a flow
L Qf
leacgegr gcéocemglygagﬁlﬁgﬁg ggﬁ{ lg%dh?l:av gfggle@le%ﬁg ?&%ﬂlg :gPatsﬁc c@rllponent
maferiblewhliel niain ﬁewaiavitjﬂﬁ; geaérhllg heusd bhde@side theWeka of the peripheral
2005/ Q72930 PCT/ US2005/ 000908 8. A ocess accordi ng
sheglgnaterpladgespiict &) a sheet paterial edeepayigy that reeqipes a fhew of the edge-

oSG FB B Bl FLLERBLEGRI PALSLAR D 1. o

shepir e sid mrth an edge thickness covering that wll
cover at least a part of the thicknesses of the

per i heral edges of the sheet material. 5 9. A process

accbtdin Hreceer IRESPARAG A ENAlie! RlaTtReRidnhadpee éleﬁr:émarrglal
surﬁ]%rgl%eg Q(é:na ﬁlt\él s\%‘;%tg oft HVY 1£%ei)[k%uﬁ%ﬁ?§ttrfwgtéﬁalﬁg{face piece to

a mbhkcdvﬁty ahd le 1h Iaenfﬁldfrgtstepphﬂldi@ siite phahie&ratisiterial a substrate plastic

internmediate trinmn cuttjng or o
component; wherein the sheet material is a laminate structure comprising a front, surface-

facing layer of a thin, semi-rigid sheet material selected from the group of: metal, wood or
wood-based paper products, an interior adhesive layer and, on the surface opposite the sheet
material layer, a protective backing layer which bonds or otherwise adheres to the substrate

plastic and protects the adhesive layer during the molding step.

13. A process according to Claim 12 wherein the adhesive layer is a polyamide

adhesive.
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tooling. 10. A process according to Claim?7 wherein
the sheet material is a lamnate 10 structure
woan@ra7zidng t he sheet material, an interior adResiuge005/000908
| ayer and, on the surface osite the sheet nateria
| aybh  aApreress ascorlingiolG lagn Egy@rsremh@wuﬁé REgegsive backing layer
: t . plastic and
nmg}':rlgltq (Eewf eagg% %glz‘?s v%t}f %3%/ gﬁﬁ‘sﬁ%&eﬁ%&%che nol di ng st ep.
11. A process accordlng to Caim?7 where the second
nol di ng step uses a flow |eader effect with (a) a
main flow | eader cavity for the edge-covering plastic
conmponent 15 material which nmain flow cavity is
general ly around and outside the area of the
peri pheral sheet material edges and (b) a sheet
materi al edge cavity that receives a now of the edge-
covering material in a direction that is generally not
paral l el to the peripheral edges of the sheet
material. 12. A process for preparing a nolded plastic
article having a sheet material 20 surface piece
conprising the steps of. (a) providing a precut sheet
material surface piece to a nold cavity and (b) in a
nol di ng step, nolding onto the sheet material a
substrate plastic conponent; wherein the sheet
material is a lamnate structure conprising a front,
surface- facing layer of a thin, sem-rigid sheet
material selected fromthe group of. netal, wood or
wood- based paper products, an interior adhesive |ayer
and, on the surface opposite the sheet 25 materia
| ayer, a protective backing | ayer which bonds or
ot herwi se adheres to the substrate plastic and
protects the adhesive |ayer during the nolding step.
13. A process according to Caim12 wherein the
adhesive layer is a polyam de adhesive. 28 WO
2005/ 072930 PCT/ US2005/ 000908 14. A process according
to Caim1l2 wherein the outer protective backing |ayer
material is the sane as or bonds with the substrate
plastic. 29
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