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WO 2005/072930 PCT/S2005/000908 IMPROVED MOLDED PARTS
WITH METAL OR WOOD SURFACE AREAS AND PROCESSES FOR
WMHBIRPRDUCTION This invention relates to injection moldeB(HAER905/000908

RAPRGRERAARIRES pubsHalp Ang ﬁ%?ﬂﬂ%%%&ﬁ%%?ﬁfé@?ﬁ&@% AND

which can be a metal foil, wood veneer or similar semi-rigi

material. This invenlBO{SEISES Prdt d3$HM RRKMMY IGEEeNparts where the

sheet material is uniformly conformed and adhered to the plastic

substrate and the edges are secured in a very effective and aesthetically
Thileasinganasiates 1B anjscien prottieckpl avife paosd happearahsecpiggisete and a
sur igéear}%o&séglig\e 1art Cross lze tion ?nd stabﬁ[f secure edge coverings. 10 L

G N ORTH A BT oSS b P A s VPR RSST F Sitptltesemi-rigid

shdasestefia NN nwanid0ipages, Bt ihtsuitice ofneldedpiastic P theet

sing.an injection malding process and pre-inserting or feeding a metal
a0 BB BLHACELBTEEE I BHEBF Ot IR FHIO R Esop dedaes are
sec83 Li0BOayBetakivilday ek imprievites] i dnmreieR Matdatk 3iple.dh&ith good
15 metal foil js in.a laminate with layers of plastic on either side. The

APNSASTe RESSIS UMARSI i ER SR RF R REF e arriabl: rereee wlgginarerings.

the plastic laminate surface. EP 1,132,189 describes the application of a
metallic foil surface layer to an injection molded plastic substrate in a

ThefitResss WHeRI RSt domiay sirg eswlpsesyme ansisfaasd 1etasoba metal,
womdmféeeﬁ%%& @egm@a&r&hﬁl@ﬂaéygﬁgs@?é%e%%ﬂ? HRAARARY process

rovide mechanical connection of the metal to the substrate. An adhesive
anqerineayne apfneinpaiweahand wirasdmiasensnednd emsidtaninto the mold.

In (ESPIRGR SQEHIGREA AL PSH %e%%s%ﬁ&?i&eghﬁca?ﬁﬁé&%ﬂ%g?ggéa%%le. The

molded plastic to cover the edgés of a decorative 257ayer o ric or

mefabkeid . g s avittidenton plastiopnesitbeveidt diBarlsaminagess placed in an
inj QYR LRSRPIG S BBl AHIELRS, HsP’EH&?ﬁ&%cHE%WJ&QE{HEE%‘.’ed
formly well ad

injection molded articles with an attractive, un ered, and
durable surface area of wood, metal or other semi-rigid sheet material. 30

Epﬁb%'&fmglg&g ' ﬁﬁg ired c inations of thin,dimensions, ..
B L i cgtion molded
plagitie Seledtriteanlanetat srmviuduconfaovsrtingissahsipkesdayantetittomold and folds

[ ve ris.are, provided where a molded plastic article havin ]
R e ST i R ochonia
corghrotionaté thel nsghd ctethdrorbstirgagrotip adlmetal, lweodchay deonshhiadddtween the foil

anPAR®S rs%%%g 3 gys?sﬁg%?n%tnlge %Sste&"i‘% %Eltlr:r]l%ction.

DE 42 28 283 describes the use of insert molded plastic to cover the edges of a decorative

layer of fabric or plastic film.

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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sheet material edges and sheet material surface area adjacent the edges
are overlapped by a molded- 5 on, plastic edge-covering component.
Preferably the surface area is provided by a thin metal sheet or foil or a
thin wood sheet or veneer. In one embodiment the sheet material is a
Ia}\mrna]te sttrticture com r{srn the street material, an interior adhesive

Ayer AR, 'on T SUACE Db SRS HEPAeUE Hiatdribi et e rotlatfirenrticle
Habfktag Péeyér fhERbeTES Bbthérwisd adherdsctotireos ubstiateipastionaterial

and.refesablhy tbeuedhesiMe»tay@51isv&pQL)éamiﬁieeﬁsib&w%}ﬁmf@%%blya£h§a1~t of the
mt(t)qu(tjq{%l%§tl8 gut%'c?%ll‘cuqqqgﬁa 109 ta%el g}/cent onorl]r?'\{)e cadwes are ov?r&[}k}ec by a molded-

continuous plastrc substrate component that also provrdes prote
U B RTEKHESE VR ITRY FOr At 1 Bt ab paife SPHRECt Rk 65y U e sHRmetal sheet or
naterialhin anothier embodimentydheprésenttirventiomisial processdelstucture

prep@rtrtgo amalded-plastic.aticls. having a,sheet materialsint %%%sttt 8 sheet
comprl the steps o pr %wdln a precut sheet material 15 surface
R e B Do v o
maettccemlrwrreﬁtlrmm ey thie ariferedshibetimaberfakpiete halintpedgesticle
amd(wmgr f&ﬁﬁ/@ﬂt@ﬁ &) melgdiog &n d&]@tﬁ@@ﬂﬂ%tt@@@@gosjﬁﬁp@ ent that also provrdes

gg overrn mponent which verl eas1 art | heet
[‘Hl €C] IVG (:‘él llL(ll(ﬁ;S OVGJIH or at alt KNESs 16 sheet ma

aterial e ées and sheet material Surface areaa acen edgés
not an area intended to he at the article surface. Preferably the precut

sHeap AP S rACE S E 14 BBt TR e TiF 8t B IiPR Stefsitd lastic article
Continuots20plastic substratecandriprovidedwitif: a0 pdgeitiicknesssheet material

CQV%WQ@&QEW'L &@v%@Ql@%ﬁ@x@&ﬂﬁ&h!%oi@xh%&%é§%§b9§§@%l§§fé%%{%'nem

edges of the tmaterral Preferably the sheet material used |n this
T DR S Eet ApieAp o

dBPlEgIvelTaye A B e osFfaee Yppoite! QWQWPWY&I@W&H@?@F@LEF 1al edges
protectirenbacking tayer &VM@J&@BOﬂésc@EmhﬁfW i§€araghﬂif@§ct%t&eat the article surface.

SMQ%@)E? ﬁ@ﬁ{&@ﬂ%& [1%%8&% Sttlt] %&(‘mg %IYS a!t?geela (ijnu tr i th%rm n% rl% %0 ep continuous

25 Accordin y the present invention provices a mo plastic

HAVTRG H AL .e*%abeﬁ%?e%mpéﬁetrt%nrfaawvaeﬁé rea %H]e@t’?hétéftﬂréﬂ a part of the
surfacepietewhensatledst partofithensheet. materialy edgesandesheekd in this

mﬁI@J@'@JS%[ﬁﬂﬁﬁl@-ggﬁc@g&Qg%maﬁ %@Qﬁéﬁﬂgeﬁﬁw gfdhe %Q?tt\r@f%er and, on the

plaetlc compopen are over g}ped bﬁ/ a second malded-on, plastic

)S he s met materia otecttlgbbac qa%gly% \ghfﬁlih[%oggmr ﬂ@)ﬁr\mse

sc‘jJI df&é)t/]e(rn component an
swéetcmatéﬂat@étéetéwrr@w thelagrolip whemethlywdothohwooldibaseol
paper products. In a. preferred process according the invention the
molded=ghy atlge<soverningtoomponent i jdsdvided directytopthplsubstiatete

plasticcampanantivith adbered shegtmateral that Jﬁ%&t‘tﬁo fﬂﬁ? %15 I $aterial

35 molding step without intermediate trimming, cutting or tooling. It has
ik

146 DO A SR ARG e B B R 7 1 SR S R AT B R e ¥R a
mokbdesigre that provides sfow Teatidreffdotivitna)permaintpunienseriie sheet

cawity fok theiedgeicoveting: plastis carepenent iateiabWwhichimaitd 8Wyood-based
cav

paperroducts

Ina preferred process according the invention the molded-on edge-covering component is provided
directly to the substrate plastic component with adhered sheet material 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)a
main flow leader cavity for the edge-covering plastic component material which main flow cavity is

generally around and outside the area of the peripheral sheet material edges and (b) a sheet material
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general y around and outside the area of the peripheral sheet material

edges and (b) a sheet material 2 edge cavity that receives a flow of the
edge-covering material in a direction that is generally not parallel to the
peripheral edges of the sheet material. to another embodiment, the

present invention is a process for preparing a molded plastic article 5
haling' d SHEEE ALl Stiftabe Prece CotHphairii e Stiefss of s generally not
providing Gogreciit sheetmeédterigdicsurface!piece to a mold cavity and (b) in

a molding step, molding onto the sheet material it substrate plastic
componenrt;whetein the sheetimaterial @@Amm@s&gfmgwr@@@mmmm

311?\99%%5541%fﬁ%‘%miﬁ?kﬂga@y%c‘é @n‘i@ i ‘%f@ s{é fs ra%etmm 1¥1e§r!1al1§ceu ccgmatenal

from roup of: metal, wood or woo ase ts"an interior
ad hfé‘s‘r\}éeFé;}%F Al BHtherdhrana 18%‘6%f&&h‘@%ﬁ%f’?ﬁ%&@?&ﬁ%&)@%mm gpubstrate
protectiverhackinglayeriwhicht bofrds! or Othemwiseradinerestoithe a front, surface-

shbstrate.plastic andprateciz the._hesive. lpyeh dwing.the:me Ql%&&%? Wood-

Preferabl the adheswe Ia}/gr%lavé)o%amlde adhesive and referabl

ased BaB L prod A mtcr riang. on sta?n 88151 eo(f_pBg%ta él\x/fﬁ? {l\gatenal layer,

ou er |ve |ng ayer materl
stubstestec prastie.! wwdeeiramxjbﬂltﬁé@p\?@@éﬁhﬁf@@éﬂtﬁ@ﬁtﬁq&@ﬁd elgsgic and protects the

pmﬁes& foreprepasing aomidech plagtie aitislediavingAethin, p%wmiﬂdg idihesive and
shest materialsHriace piecs sompr @fns%@?a%%e 25,083 \%ﬁ d Sl%s%ate

precut t in, semi-rigid metal sheet malarial surface piece to a mold cav

aMe*(6) in a molding step, molding onto the thin, semi-rigid metal sheet

material a substrate plastic component; wherein the thin, semi-rigid metal
shewtriateriat iIsacdmirateseraciise corprising edront waldatekfdasingicle having a
lay@r s%QnOm@a fkay %mm&@&m@t@&&;ﬂ@&t@ﬁ}mﬁ% danpterio (z@%ﬁﬂ@dﬁ% a precut

ersem -ri MQ‘% ACE. PP It% thelecsehteeatngg te” I Iax}/c?k{ a pl’%to Hlvestep,
acking layer w on S or Oth se a&heres to thye Su tra e

anel Preteresip 8%@%?@%10@159@?1&0% e aoldmigstelssti gomli@lﬁm - wherein the
pespestivegiien of dhetGoatisite: ofasanmplenpadopiepaied Aeearadng @cing layer

”8? IHYE! %9{? 11&51’ 15&!&1 gﬂé@t@nﬁr QFF, %ﬁqt&gﬁ@ a\{ﬁ%\é\{\gfh%/é%mplgn Iaar%llrgfacf opposite the

prepared accordlng to the invention taken across the' line A-B

Fﬁb‘f%li?t%“é‘ GBS sBBHUTAN b BEETir AP E ARG StED L thfgsupstrate
i9lastrosd pettitriat vibwiof therskoondhconipopenp mold. Fig. 5 is a cross
sectional view of the second component molding step. 30 '1 his invention
pravides: imppesed injectian: malded:articlespwith-ap @tiraciiverand durablention.

erfa§§ ANES Q&QO%WF\%W&@ Elw% Jﬂ%p Q}ingg 009 h meﬁflc (1)1{\/91 [1 Pn ¥ ken ac1 0ss the

seml rgd sheet material not |nclud|ng ébrlcs or p astic fi
migtetiald’stién' as metal and wood provide desired aesthetics and

Fig. 3 is a cross sectional view of the first component molding step.
Fig. 4 is a cross sectional view of the second component mold.

Fig. 5 is a cross sectional view of the second component molding step.

This invention provides improved injection molded articles with an attractive and durable surface
area of a sheet material which can 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
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durability, they are not readily useable in an injection molding process for
preparing thin and 35 attractive plastic parts due to their greater thickness,
WOigMRY7H3d difficulty to uniformly conform and adhere to the pAEgti§2005/000908

substrate part and cover and sec t the edge areas, Decorative, .
surfce fsnesie stenorc M exlen dhnhipprioueb gt Ag Al lesdrel to 2
coateid positiohnvathenpaepokitlpresiyasi@ vaper Sendsiiniedd KeovhdeWhod or
uch 3WO 2 5/07293{%) PCT/ Sfé({)05/000908 surface finishes are

metq] ARSI S H R HREG AR a0k the et pddhedtye, natural

mataddieshippeidiigtIfondbenpartic e it RHsIARAL oMe Alore iNtlar e SeeaIS IS which
oth&r wood or metal appearance effects can be provided but also lack the

can e BB AR kITRSRG AT MRy CReStaR SRl SrRIHHE d ehertingies ghare used to
provdesenfatvasisdnMgERtitaidhNesd paistialeadichire aay hsthin el lu.nderlying

sheet or wood veneer or similar semi-rigid sheet material are used to
plasficsibriralsuith sreuehiasientd adeided parts that are uniformly bonded
to the underlying plastic substrate with securely fastened edges. A range

of semi-rigid sheet materials can be used for the surface area according to
A rapge of gepvataichsheRidnattialssc b e Head urths sshoarsasasetdisgtinrhis

inve¥GORETBHN SRESIR OMM QAR &t@&ﬁssgﬂlﬁﬁggéqﬂgﬁ%j B3 @grfé]e%e(ﬂfﬁlléeets of

such as paper, paperboard or converted paper products. For exam
wootharpikey Seitarrissdananthbesc ¢ spieriabmsh staparesspaesshasntor converted
papdd sjgm, 15 bronze, brass, titanium, gold, silver or other precious

metals, including alloys of these, coated, plated or otherwise treated

metal foils or sheets including Ni-coated steel, copper- plated steel,

For -plat tin- I i l. In.general, the .
or R B B R o L IR TR, Mncsium,
brongzen inagsfridian30ngigald? sdvat o Giw) wabuepriaeisitledinarglngsfodihese,

5 e ic. centimeter (gm/cg) to 20 2 ce angd. Brinell
coate S A AUNACERUREISOATIGHS (1 Shebs ARISE PRt seal. copper
platedifiieabtelr (aytrph2yd Rredh raiviplthed siesdt andtegalabiszd sieehidnmgeatoy, the

. sed on its ,combination of good forming, properties and diversity af )
i A e SRR RS BRR0E Db om0 eie

Pascals| (Gpapap2s OpGperideasities coniestédmaips reprodpatsbid wdinihiatdr (gh/cc) to
limited . cellulose wadding an bs of cellulose fibe oated,

22 ] s S o T G B a0 Kb e sqre

milFlRP(ISDRRES.) DA R, RABSH& RAREHPH dn UAGING RARAL, §-9LaBSINgs

and other glazed transparent or translucent papers,
combination of good forming properties and diversity of appearances and appearance

treatments.

Wood-based materials include paper, paperboard or converted paper products 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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composite paper and paperboard, paper coated with kaolin or with other
inorganic 30 substances. 3.) corrugated paper and paperboard. 4 WO
WQREB/0722980 PCT/US2005/000908 Wood includes veneer sSREEENRPAGIH00908
n he one or more layer.and can include layers of different natural wood
Wooglblgsg

3R RS Th PR RISR FOR DR SPE e RO ISt 814 sroriRelude iayars of

diffeiypesahibad ddaypanieused tRctHak 18es Mkt MPESSRShm. The
natural woods 3}( t can be provided in the form of a thin sheet or veneer

et g CoVR OGS R W Hite S AR B ARHERRHY ATigtisee0t natural woods
that (2580 pedvieakinadaknCHONYLiRISEYS: RIS ABIHME SUINEISBNH, white

oak, bamboo, walnut, birch, spruce, silver heart, curly maple, hard maple

SyCaRQiCH B SBRY TR P TR0 SBSSHOO gtk BRAKI RhoNb i Etsene mapleanigre,
soutNépRaIthafatavwRB8en, (apted RO rsfﬁ%?ﬁf%%}%ﬁﬂy%‘aﬁeﬂ axin! faple

and splinter-resistant and thus suited for use in a process of this type.

and peedarREC{FESH Yinos Thegbmatetintninelvdsinamspreghatsaralovnodiithas here been
treat&® 418/ YL BESLRI RAHEEQT NS, RS COMBRS 9@&%@%@?—%@1&%@%& ?hl(ljs suited for

tradename Tonnage, where the resin makes the wood more soft an

use ineaduRess pidhisssipg Whnterns wersishesinmatesitle inaledarosbo intprgmated

woo@ 4RS! AN RASIMREAVRE Srask g%%%F@Bﬁ%r&aﬁg%Wyrawl%tﬁﬁasﬂﬁfea&gsename

and UV resistance. In general, the densities of suitable woods
Tenmagesadwredtly rasigarelas the ovgadcoars sEtgumidieihke fatyrecimsing while the

f ' ' rom.0.0150 Gpa to 0.50
oo SO SIS S PR ORI S 0IA0 S
duralglity tovaEGpsisBoenpacktl okaniascsudh genmaththealetsipiestit dailsbileatoods

n utilized for.surface areas or,decorative purposes jn.injection .
o e e B PSSR BE e
bendimgp mbingearegehetalyGpare fditl(kighendnhd waisksron fimifesmdidfitgt(static

to uniformly conform an ere to the plastic substrate part and/or
bendgllﬁ?c{ﬁ?%g (%{oo\%ggé a%%%lﬁg]pa%’the edge areas. In general, these
semi-rigid sheet materials range in thickness from 0.01 mm to 6.0 mm. 25

Preferably, to provide most efficient use of the materials and minimize part
Comtl?%?(%teosg]t récgt) it hnaessrg;% e FaRlade %l%gﬁ%vr% ,C%BYBEI %’Fasﬁﬂface
arcajessiteanalik pirposey én piffetiahynlddsdpand) e Raod mastgiesablcording

less than.0.3 mm. In order to provide, sufficient strength for handling and
10 the apH K EHIEKHE SR E EEL AR RS Sh ooy B S eiticult o

unifatAlnsangoele wly didesss heé plufidRabstRiriprabM ableast Sl BHoe8dand

30 most %referably at least 0.01 nun.
secure at the edge areas.

In general, these semi-rigid sheet materials range in thickness from 0.01 mm to 6.0 mm.
Preferably, to provide most efficient use of the materials and minimize part thickness the
thickness of materials is less than 2.0 mm, more preferably less than 1.0 mm, more
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 WO 2005/072930 PCT/US2005/000908 Depending upon the amount of
shaping, conforming or embossing that is needed to be done in the
W(me‘lﬁ/l@m%tblding step the preferred semi-rigid sheet materiaRCBU$RH05/000908
ired she tor la qkness can.be deforme(bfurther hen plastic

Depg (Pﬁl%l fectea e the mo}(aziplﬁligthlg e QT BRBRsTS ThhAFssrthio be done
in thednjitbaietcddidipstdtalieprifopes andlorddligicn hadiautiBidisiesd sheet or
aterials, suc mbos and harp angles._In the injection moldin i
laye%:la %@%Stvﬁ&tle%ﬁ@%? e, R RIREEMALTdS ipRstehin RS oln this
way, Sty @ngpesiblel mfﬁﬁpahqr&taﬁtweﬁ@ﬁhet&aﬁkc%t@t&ﬂ@@%ﬁa@@r@i@&%h%f to the

plastjc . substrate which js injection molded against the sheet material. If
Semlfhtgl Shefh PalsHasAGBR edasse e sDEHB &glste layer of sheet

material will typically have visible bubbles or discontinuities and become
notlceably delaminated from the lastic substrate. In many cases this will

In thedigisraiommakhne Biass sumbsrsdhase shasimaissitearengss phikipmeigant to
achiSheLbuDRsenal RiiesR hishiiRgtieBdRiding it R adhesiEl %Bettt{t Bfastic

selected in terms of chemical nature and heat resistance to provide

substigs cibieiniBissionenidelingaing tharbeaisnpeal dihisrbansfingyd adhesion
is in@ffedangddacpied we§§fr§ﬁe%mﬁ§t§fﬁ%ﬁl Q&E%&ﬁ;‘ﬁﬁ%‘%&%‘l‘é‘f)%ﬂes or

during the injection molding step. Examples of suitable adhesives include
discqptigulfenhart bepaer sriisablydelsmpmietisom)eplestie prbspatymisrmany

caseQAIENVE réfﬁiﬂé%mﬁ@ﬁ%m%%@s}%'&%P{ﬁmb’%%ﬁ%&rt% Itﬁéagacqtsof the sheet

adhesive materials. These adhesives are availabl er one or two

mategtshipeprcatthe jestiom mopding sien. tHhp rsbosjveetoptd besslactedinitsatlys of
cheﬂ&?%i%gn@ﬁgﬁqgﬁgmcﬁ ﬁ?@viﬁé" gﬁ? %L %%MB&? E%ﬁf t e two materials
adhesives po

adhesives, polyurethane ad es S|I|cone ymer
and mﬁmdﬁe@mlmmmmmﬁmnhmmMWw&mhs stestimaterial

h Ik/fllmf r olymers reh hto wet the s races
o R A T BB e
typesmﬁmﬂwwﬁwpnwmefms containing 25 EVAs acrylics and other polar

s as adhesion omote t they.can aI 0 be mixe Wlth resins
1)K aﬁ%lgﬁtgrec%o o?trean%11 opo yan;{ldes Mc%opo yes erF n%) RISke ?ymers are used

as acbmtyueethﬁm@saTeesﬂtad]kasd&mﬁmmymﬁermﬁhadhemveﬁfo?cbﬁ@aﬁme

T —
polytighic héhésavs) Eﬁamlplef @m&mdﬁéﬁﬁ@ﬁ%@@ﬁf’dlﬁﬁ%@ﬁﬁ@%ﬁb@ne adheswes
2.) I—fn t po ?rgeralrcn? %31336/8 ar?y %ermoplastlc materials can be used as adheswes in
their bulk/film form. The polymers are heated enough to wet the surfaces to be bonded, and
re-solidify upon cooling. Polyolefin types are mainly mixtures of copolyolefins containing
EVAs, acrylics and other polar groups as adhesion promoters, but they can also be mixed
with resins and other components. Copolyamides, copolyester, thermoplastic polyurethanes
are other kinds of 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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WO 2005/072930 PCT/US2005/000908 Adhesive films can be used
which consist of one or more layers. If multilayered, coextruded films or
waiRpeSierfsated by other known techniques can be employed R§#{E52005/000908
cambination of layers and selected surfaces to provide adhesion
A S R e e
coexplagiid Slivstafins hapking:lby (shehlamonABBhRiuébeRlberepifitoJedagth a
een fou Tﬂ,howev r, that when most adhesjves for bonding metal or
ComBRBHOR, PiABIEE 24 é%%ﬁﬁ%%%%ﬁ‘?ﬂ&%ﬁﬂﬁ PR IRR RsrHigR) & fpb i hest

matd€idligade ayasmlen Jieasiandn@ s e Rt asleRmaldeddriastisimech as
they become ineffective to bond those materials 10 uniformly to the plastic

ABS) dhthi88H8 5 'olding process due to either thermal degradation of
adhesive, displacement of adhesive from surface by the high pressure
flow of injected plastic, or due to the premature thermosetting of

It hag e ki RRIKES B BRES Brdhseiee fReandiiamsiaherpmaeibto plastics
are SpHIRHAEHE ARtDRRR doMniiRat dhecthesingie E@hi@{‘tgﬁﬁéggnwigﬁe%r and

broader range of adhesives if the sheet material, adhesive an

a
prespEreé e grskmeldet pkstinnels dhesbaormadnaiEisinedabnandhilyose materials
umfgnegggg {nopihalcsimipatiag IrerRIRgsHR eS8 a&@?éé{&&?_iﬂé@ﬁ%@e%eﬁ%daﬁon of

} d plastic melt. In another aspect of the present invention, when t
adheghvedipplaasai o badhepsifeorayeriace bathecb ppeesestiflevilas wfected

plasBOMBE Y050 ﬁ%ﬁ?ﬁ%ﬁ%ﬁ‘tﬁb’ﬁh’oE’@ttﬂ?geQﬁ&&gﬁ?@g}%ﬁ%@%}ﬁx‘iﬁgﬁtaa of

any handling or transporting steps, to"prevent ot
the rireial/sivsidiig e ahaatin gubsitetsirdd ipsdrernifisotchatribicl g esteyatarial ian be used
withpe{%!i%%ép ?aﬁé’ee{)_f 3 Gl ﬁ{éc%ﬁ’@f Hl%%r%ﬁp ﬁ&ﬁé%i%g %ﬁ?@%t%?e%lﬁv backing
during the injéction molding step from temperature and shea forces from
matg¢tiel f(dincos b fmtite ¢liov)euplakidl yThmrded glestivebelokimg toag dieedil ek posure
r sheet of plastic su s PC.PET. ABS, PBT, PA66, PP, HIPS and 25
of a Sﬁé‘ée‘c‘)’fl%ﬁf%v"v%“& f#g & r%%%gr%%’tﬁhe criteria for selection of an
appropriate backing include the protection needed by the adhesive
against the shear force and heat of the injectjon molded substrate as.well
I o R a0 DeRon 5 TRE ot AT Eh e g fver, o
“backpicatimotettive fitthasisemndyiedaackinghmgtetislytodhecsheqiroiatetial

are done prior to the injection molding and can be done sequentially or .
o R 1 B 1BR 1) TR oS g AP A L S BB AP sives
fronbytieldpsayedahitgyetdedaed patedtsnjestrimias] didy NI AF 208t the layer

CT/US2005/Q00908 . . . . . .
of acllgheswe an(? any heat sensitive sheet materials during the injection molding step from

temperature and shear forces from the flow of the molten injected plastic. Thermoplastic
backing can be film or sheet of plastic such as PC, PET, ABS, PBT, PA66, PP, HIPS and
blends of any two of these materials. The criteria for selection of an appropriate backing
include the protection needed by the adhesive 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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known coating or application techniques followed by application of the
backing in the same fashion and under appropriate heating conditions.
WereqsiERN0the adhesive and backing layers are applied to trRCIHERV05/000908

material concuryently, preferabl iIm materials, and banded tqgether
oo RS ST S AP LD ABHE To0t M EH EBt e some
fashiicindenfldenepproinadgierhcatbeirosndginetic Mdfatmhendiitesivbahibacking
lamination, flatﬁed laminatiqn, or the like, As mfy %&needed for .
Leyery R B R O PRI R BL RS AP D o B ihnand

bondad hesiieAbFlBRGkMG SAPRACHES M PEARNE ERRAINIOTRE RNSHYs could

. . preformed by 10 known techniques such as the known deep drawing,
includfflangdamipalieparirgrisBagnmicaatalien onsingserdef il aipabien, flat bed
lamid26BR AN UReN the design of the finished article, there can obviously be
different sheet material types used in different surface sections of the
article. 15 The articles and process of the present invention can be better

As nipdRrateaddsreleianam Prifeicatise etk igatieshd Wedt ﬁ@ﬁ%ﬁé@fé}j@%ece

part prepared according to the invention (1) including an area of woo

with gdhesiye apthbackinp £A8 bn @i slssaees logb (nedtfierpest rnsdompigfermed by
knowHABEhHRNRS SBYBS hold e Mﬂ%ﬁ%ﬁég@é@fﬁrﬁﬁ%ﬁ&qmg pre-formed

molded-on, edge- covering component (30). Fig. 2 is a cross sectional
shapegdo st iizgestiehiniocieanplt sRependies2mpovoide desigaosiibefinisherarticle, there

can o&%@%@y%@%ﬁff&%%ﬁb@ﬁﬂ%‘ﬂﬁ' 48RER9R @%@e&%%ﬁg%rse%ﬂgﬁ§ the

e sheet material surface piece that are covere the molded-on edge
articleovering. Also shown in Fig. 2 is the first or substrate plastic component
(20) and the second molded- on, edge-covering component (30). 25 Fig. 3
is a cross sectional view of a first molding step and forming of the first
The aytiostsated porngsnenthaquesdirigivetiiminvantiohdéttar padetiamoditiyalsference to the

aye.interior gpenings that pass, through the plastic part.and are similar
i R SR R S A
includiofglapaatetbol) ywobid v ameeiréfer @0 tersisathenibossédHago 15 gmtdnprovided in

mo art (70),,which can be referred to as the first "cavity", closed against
the WD R b R e o a8 R e R e
covesugaompwarat((3) wasgpaded ciodheconoohhnittheffitdiecpornpino B fhastkows the
aterial (20) has been injected. A n be seen, there are goin be two
wood S S G RS AT E D570 T b STRL b B A b  (hE outer
edgezeﬁﬁ{%ﬁ%_@rﬁ@ﬂiﬂu&a@&‘ﬂ@m&(iﬁaﬁa&@@ﬁ%ﬁ(ﬁ}dﬂa@ rasiddansmisddecovering.
Atso RS R AR riaP AR AR P EPSAR YD) and the second molded-

on, edge-covering component (30).

Fig. 3 is a cross sectional view of a first molding step and forming of the first substrate
component according to the invention in a part that will 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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being formed by areas 70A and 70B of the second mold part. The precut
sheet material piece (10) is initially located in the second mold part and
WardsHE@Ymaterial surface that will be on the finished part SUFEGEARHS(600908
against the inside of the mold, for example by a piece 5 of adhesive tape
the 68'?‘8 g %?&Téoe??dfléﬁ%@h?fﬁ?’@% BiSAeOTRS IREPERSEetFsrnding to and

bein@ropaedasyok-as Eheehmnziey b B ddebHaenssiacess. ahihe P Sa6MS R terial
) e&ﬁ-_cqverin molding step that the precut sheet material be cut slightl
pleces |éﬁ,

\ y .
WiaAlHdogaEt IR i Serony et asiond b rhestmateripl switce that will
be oMBEISn1EIRE Pansitdcd ivadegtshaslNAREY4RNALRKIENLRINASIHS piece

or edge walls of the cavity but instead leave a small gap that is then filled

of adjasivie LIRS0t R SPALeR @RishAivi@Im the substrate. When this gap is
filled in, it will form a protective edge thickness covering shown as (15) in
Figs. 2, 3, 4 and 5. This injected plastic from the first step will then

It is lrbrivaply RiglanaeraksuEasa propertd e ek essees bimferim mpddial the guecess of
the s&%éacﬁfem&g&%ms@giﬂolﬁm; &@éﬁéﬁﬁgﬁ%&fe%&%@@@%fc Plllahtly
( erabl e molt

0.3 to 2 millimeters (mm), pre y about 0.7 mm. T olten plasti
smalleiteainilio fane eflibstearetnpiifeceompadnehtig20yateihjdotethentoatds, tholedges of

the pHRIQUIR-BNAIREIPN PALE LNk ShoWD) A2 SAl% ANG RIS SIS é&éﬁﬁ}%@é Qstead

fill the mold, completely cover the sheet materral piece, compres
leavesiysmiath gegrthbpie theaduled viith 2olteoldisjedtrdeptast atttae reithfoptatiicsidbstrate.

' the terjal.pie 12). The ,injected plasti .
W e B N A A R ol kS R B fhown as (15) in
Figs.phripHerad 6dJds uhjhetshplestndtennititIansi¢hevitt diior padaatdf thever at least

heet rial (14 the openings or vaids. 25 In Fig, 3 and 4 the use of
=g s S S s e St el R e
prefeoabbnim sideraigh e fiawin A dis2 usdichleetes\(nine ysefofdNobsasiizsania.
one method that can be used to facilitate the proper flow of the second
component plastic material over the sheet material peripheral edges (13)
The mbkentpstitgertonielifog thersyisnett da ficklednPphianal Dokcibjectedmatsdthe
ctions (52) .are. shown projected.in Fig. 3 during first 30 componen
mold R SR G PR B PP At OB BBt BB mold

complegderias enthoshere M aédhepieseoninmentidit weenthesbpriteng it the
ed prior_ to ihe_second maqlding step, there are molded-in flow

then retrac A ; olde,
mold kit e AR P LB 08 BT I8VR0 EotS/o 7oigtrl biece (12). The
injeci@ plbkB2QRRHANAWA fissteubsingieovaiaratiinprarenandRIRUIE sPafke

for the Blastic material to flow and conduct the molten second

perinbgrl SRR RighR Sherbmptstiatid Iheclidhegaterianedacs Rhe sheet material (14) at

the openings or voids.

In Fig. 3 and 4 the use of a molded-in flow restrictor (22) is also shown, for example
purposes, only on one side of the part. As discussed below, the use of a flow restrictor is
one method that can be used to facilitate the proper flow of the second component plastic
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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further below, this technique of using molded-in flow channels makes it
easier to provide molded-on edge-covering components at multiple
WOorReHd729et material edges (14) with out 5 actually removin@€H@US2005/000908

intermediate molded piece from the first mold part ("core"). This,is _also a
first e e B R A P B R ROTATER, (Do and
condpio ples i tdeatect ciidRidge sovetigyinacatatdi shethe ¢ajratvaIgRg HAeRliscussed

according.to another preferred e diment of the present inventjon. .
Furthi Bl o ST PO IRIBE A St el GH S RS S i provide

moldedreaseggaesatyiiosapbirdiiha slssRIendadoingRanaa diresses AQYwith out

aE't "impingement” surfaces on the mold that are generally opposjte the o
actu k/ Eoxas drednirnusdinly BoddedRisse tpige et raoidaaetarerman Bhis is
also RRIBFERIVAREIdBII4a Ol d URE e dRlashielow ANte iRl WM PHGH&IIf cated

from a direction that is generally perpendicular to the sheet material

“impipgepenta SBfsss der (hsgemst ANy e tkimacePatingicrnatienREgred
embddithenaiaw pkas&ifidtdafosropharotionalidane Rfthe Moldmapligurtion

prior to a second molding step and prior to forming of the second

compoiatt atisrizb remeaearmtly Bomerhiadtbn swhthnic fgdrihencapbertirected
to hif® Lhesbearremayart anddepiaced %ﬁ@ran%mkqt%{& @R WAl

can be referred to as the "second cavity") which is’similarly closed against

Swf%anﬁ&ﬁ%ldﬁ@saémp’s@e&@&mg%ﬁemm parigrirbteeByiqus taditect the
plast%@ﬁBvJ%%tﬁrﬁk%%%ﬂiéﬁgé'ﬁ&h@%ﬁéﬁk&&‘ 'EI%?%%&%&% Bfgegfsgfﬁttﬁgular to

located on the first mold part. As can be seen areas SOA and
the sheietimedtsig stratefomepressddopasiayells tacatinlshedpiasid pardistursed
furth&sP¥Q Racks" (52) have been retracted back into the core mold pat to form
flow channels (84) for the second molding material. There are typically
further molded-in flow 25 channels (shown in Fig. 6 and discussed further

. .Iow?) h nn h in. injection_point s% to interior sheet material
rie ATE O AR TR PSR ALANER R SRR scp an
priottidstéigunegthbthereadaedswhatietatfiowarentrad ¢hedl opetoitgsianehtmtheln this
interior sheet material eqges. 30 As can be seen pn the left si oflt’fp .
fe e R TR BB YR R ot
can Isecdfaneé dyes chy Esingreboapoyéntyla gieit/shaldhcle it efeiaklyhes@at mold

e ST ARSI b A0 lo e by o
sheetmatedint yotfacaibicknessmiibé resitiihonpae st miolispgsrtone ¢an be seen areas
80A %L%Vg%%%f the third mold part will form the two openings in the finished plastic part.
The “core backs” (52) have been retracted back into the core mold part to form flow
channels (84) for the second molding material. There are typically further molded-in flow
channels (shown in Fig. 6 and discussed further below) that connect the main injection (
point(s) to interior sheet material edge locations and the molded-in flow channels (84) that

are shown in this figure that 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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larger cross-sectional flow area (shown as 83 with dimensions X and Y)
as a "flow leader" and a smaller sheet material edge cavity section
WQO290%47293B2 with dimensions X' and Y'). In this way the injeB(SdUHs108(400908

. plastic initially flows geneyally circumferentially around the 5 perimeter of )
i P B8 T arTb JLAF GFRAY S ERERD <hiBSc R dp provide a

larg&rdg&dmtecfﬁnmldlﬁ{baﬂwmowﬁi@m%fﬁhﬁl@ﬁfﬂéhmiﬁm-aﬁd/\?)ﬁ‘ﬁef@gmﬂmfleader”
the cross- sectional area of the of the flow leader (X times Y) needs to be ,
and 3 G St RIS A IFSHOR IRRORYRY Sreit GHASBPRE ond V).

In thideay Mhtajeted geoteMipldentimes ) fiovwe gehda P itdhese ReNfitsound the
. and redquce sheet material "stripping" as will be discussed further 10
perigeteso ﬁiﬁ‘z&f‘?ﬁtg"ﬁwﬂ@&% 1epyVRddiemsthsnstinbraeshass material

edgerifepraners (fra kst pEa RURAS 5y IROIAGRINOR L o gl 1Si¢ e Iloyks-

restrictors can be used to further narrow and restrict the flow path of the

st AT AR O 9 5 P eca 6 e el ot et
than SREISST. tHhS CHSRY SPOLHHAARSRE AW sRecl U ERRHIEHYe IPAIES@ fBWs Y*) in order

leader effect and guides the second molding material initially along the
to obtginthepedenedite anduisdisershrst-mstigend nstiieping esguilldagisressgd forther
belo@nd onto the top of the sheet material in a more perpendicular direction
relative to the plane of the sheet material surface. The height of the flow
restrictor relative to the sheet material in the sheet material edge 20 cavity

. . icient , ialii f f .
T T
illustredienflownsisan mepslestoohiion thavightssipinFaaye nestriltpaciebdinsedion further

narr 0 N3 YRt S JPIGeR 0 4he lif Rl {PARIR) SO COMPHER LR
Fig. 4) will not separate or delaminate t’f’ue sheet Material from the
matesighprrinheratitdghstesadizaiskeh atlectielshe et Hlateriabitsuti 25 d&tes a flow

n.in Fi is al onfigured to.provide, plastic flow qQnto interiq
S 0 B S o R Y R RS
then civantielse@dyoonteth dokcdgdivefitgtoom§ entd v g dret@lyf the sheet

erpendicular directjon.off of an impingement surface ). The mold part
mate e e BT R R SRS el gt e,
The hedgbtiaf Surfdce sresdodfelis/prefdiabheprovitethviihieshebt iibstetBil kdge
.between the secand onent cavity area and sheget materia| surface
o o L e R ERLP R AP EIg aod sheae o
the maitsistelpbihaditenslesticdlitysiiethafid folendeg arlayah dlov kel area of the
cavit%l()((g?g)l?rlz g ?égnggl éfl{a%rza l%?/ 11%%%9)181. 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 substrate and/or internally delaminate the sheet material itself.

The mold shown in Fig. 4 is also configured to provide plastic flow onto interior sheet
material edge areas around the openings from molded-in flow channels (84) 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
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piece that lies between the sheet material and the second cavity (on the
sheet material surface of the finished part) and creating a surface flaw on
WaerdksHE@YMaterial surface when the part is removed from th@@Id1H280590908

. 5.1s a.cross, sectional view of the. mold.configuration during the second .
pieed S e e AL vt paeria
surfgelasfiche tasiadd Harcpandersegng therfredithcompendbtmairsinil RRTdaSvhen

been inégégteg,éillecé@ell of the flow channels and, where shown as 30A,
S

the Pé‘é“‘v‘é'rée NG BT Sheet material at the peripheral edge areas and,
where shown as 30B, covered and secured the sheet material at the
interior edge areai. 10 The plastic articles according to the present

Fig. in{uhbvear BBraiare TSmpkhesmsmionotipasdhe frsrpfgnolding sep
and dECRRIgR IR SPIRIGEshAWH TSGR RORPIHENG NG teeNGHE (BlSan be seen, the

referred to as two-shot injection molding) is usually accomplished by

secopgeompRPeniraetRRBIdEd)comn besreinqetidt SHet pHak iy dlo wdthamnglsrand, where
showdRIRd sheatmatesrhstuiaeaie Pieae e WeRD ﬁéﬂ%ﬁéfél’\é‘&é@%%?d,
e

(usually referred to as a "core" and a "Cavity"), leaving the molded first
wheresihowRS0BntereTediand fsqBedicomedmmterid atpbetintasioreiee sishs.
part") and then either (a) moving in at least one different mold part, (b)
moving the first mold part to a position opposing a different mold part, or
The plashie arbelet anenrding todbo atecab brmsmilonrrambrdotenstediseineflingin multi-
o MbthisevRiRREONd pavitia 2Mfar k '
Comglesired molded-on, @ggg-c%gg%%éé?o%ngggn%&rﬁﬂ) gﬁé@ﬁ@%@%’gtﬁgﬁ giere(also
referppddnapiatenhiotin edtim ativding) fis-sorPp peramiidhed techriparngbsrst
' injeetion. ingp | I IS initiall
o L b e
pieceihedvihenead lordtinin el s tinyusdyakfurtdde pieed inrdrmmdet ‘Glanioft),
Ms,.r i is.jnter lat mpeonent part and transferring, it to
e L R B B 8 e
“firsseeddgariG)chisl thesigitee: i@ suoviagiaythesitaniiiércooniakt pedth (b moving

irst molded.component as needed .to.form a cavity corr nding to the.
e R BTGy Pl e R BRI otfine o

movthie festion sulistratel ¢ componentacanie paejvarde byl geagralydondwavity is
mplding techniques.that are suit rovjde the necessary plastic :
o O UHe R 05 Vo SO0 ST A28 SOEIDpgend flled with

the desired plastic material.

An alternative multi-component molding technique (also referred to as insert injection
molding) is usually accomplished by initially molding a first molded component or
intermediate (“first shot”) having 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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having the sheet material surface piece properly located and sufficiently
adhered. A preferred molding technique is injection molding by preparing
W RE05(072H0et material piece that can be properly located and€HHiSRHH00908

fixed to, an inner.mold surface in an injection _moldingmold during th
b S T e B e st Sy o
prefénjedtedliity teehniqlet, iflimgdhenmalliiing bjopripg e seesit RiRta Al RIGSEpicce

to the mold e and simyltane laminating or bonding.the sheet ., .
that S A TEEE O 0 AL R I cE S AP0 o N SBE i da iection
moldiigembrisdanagitedijectiod hagddpaskingdayarttedhjpeatactidhipmdiesiy®lten

and facilitates the step_qQr process of adhesiop/larnination to the substrate
Pl RERE BRSO AIE UL fr P R S BPABAFRA Proce to the
mol @Hagivngdhemilisheetaiefiriiing od 8 GRITHY 85S RRRIFIBGal BRIG: to the plastic.

frequency (RF) welding, sonic welding, therrnoforming, injection

As AR BN ibRARG e Rl RRRO P AGRATYC SRt bRsking layer that
protdai€ eHO AN SndTiEdeAkd YcfarPUMAISiRGtE ERARQRYY IATHRAIJRIRFHRN

molding, water injection molding, external gas molding, shear controlled

subsgALRIRRPRTBICIHE A SHI RIS PERESPDIsIRIBiRgRaSHINGMRRHor attaching the
sheel RRIIRISHINGOLLAGHORAGIFRIARIRS LS SRR GIRABERIPIAEHLE SiMlai¥ding,

prepare the sheet material-laminated plastic substrate component using
therrnaﬁéﬁwmﬁmaﬂwfm@a@m1 mdding sAsinpigtdpiestianmaldinanvimptyral

foan? thiEGRRI RS ik RE MR SRS PAAMY.QF RENMAKL DA GAR Bfection molding,

textured to any known surface finish that is’desired for either the exposed

wates dpjiRsiiion theldiae exians aps urrldingpiean sepenldgouisotation mpkdbte, and
gas cﬁﬂﬁﬁéﬁ%?é%% g&gﬁﬁ@ldggg_appearance or texture of the exposed

portions of the plastic material or provide a desired surface for
subsequently attaching or affixing either the sheet material surface piece

Tl &6@@% S EHNS SR N SAR SRR ”ﬂ} n ipjeslon

° step the %s?tlllc entsers tﬁekgl m?)%g?f?ﬁ?}]lgﬁtﬁi&m% ?@gnfo#rﬁfr%}%%%%%%ﬁg%e the sheet
materiakdaiaipitckplastiesnisitisheperandrniharg g ova teolthiques for reaction

o rface/grain/texture onta the sheet material or substrate material surface.

N e(i%r{}{) 82%%@%@%% first su nssﬁegtglgﬁbdrlﬁlgbnent can be prepared from a broad

range of plastic 30 materials including thermoset plastics such as

T SRS S I sl and Rmeplsies v
surfpelystidtetiat IS HEXGE] fml petiny dreefipisc)l, patsiostef thobtaeetybterial surface
piecgh Erggrpdﬁrféiﬁp%%iagg%gséf %ﬁe\gronz%gga gzgn%sgsgdﬁﬂ{llésaggggré%%g%gacexture of
the exposed portions of the plastic material or provide a desired surface for subsequently
attaching or affixing either the sheet material surface piece or molded-on edge-covering
component. Then, during the injection step the plastic enters 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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thermoplastic polyurethanes ("TPU"), nylon, ionomer (for example,
Surlyn), polyvinyl chloride ("PVC") and including blends of two or more of
WarR88E a9thoplastics such as PC and ABS. These materials PeayUS3/M&H00908

igments, additives a fillers that contribute any needed cost and/or.
ther B B N T b S e e SRR Rt
chlonted{fRI€ XOeglineskiding Bl dshilttingrtherp lefttiesmeiamadslh dtefigsich as PC

tic. substrate .component may.be the s as or different than that |
and B AT e OVE S O GBI G L Iy B ite any
needed coschlydide ptiffahienncadistingesshables kormibappdathe-s8g@Rdon resistance,
component after final.mqlded article is prepared. This depends_upon
mod AT R b SRR o (R DGR ThBTNe BrRCRLiaSHargate
compbnkhpeneisl thkedhe HssirstbBiaterkanmbanest iheeRisdefdtatge-covering

edge-covering component, applicable, can be_ prepared from a broad
compaAgR GP SRR AL HRAhENICTAG RN 0SBk iBHIE el sishable from that of

the seodyidredhanmeapany:ahdTaimassatiahsilite nepadhermeplasties SUeHoASwhether
polycarbonates ("PC"), ABS, polypropylene ("PP"), high impact '

thereisgdgieqiabterppadary beiuicenrilio ety maidaler, polyacetyl,
thermoplastic elastomers, thermoplastic polyurethanes ("TPU"), nylon,

ionomers 5% exami%!ée, Surlyn), polyvinyl chloride (PVC") and including
In eqneisbidibe the Hshishstererosaporsihdpridedpih A P wmingmemponent,

applIHBRE cHAE PRlp MARAR R RIIMRG S AR NG AAUY {lRIFiHE thermoset

contribute any needed cost and/or performance features such as surface

Plastigaituficao igHTRIbAR SR04 ¥, thesuaResting sbogpmentd thammmplastics such as
polyiiig; Seleciotal s saean corppaeRl malsiRl I ARSI pps

obtaining the desired adhesion to the first componéent and ‘sheet materia

polyethyisrecdRIATD. prisREerppobassanilermarfizitn el pencapsbarancel astid
iR e DI v

g
componegt (shown"as example
and thspshoigdnands wiotdedpaerdadigresaididoyelestitsprabisipRGanddddfacyhese
mate?‘lgﬂ \ﬁ/ﬂ Qotltﬁgiﬁ}f)?gﬁlgﬁ%%@i%@é:seaﬁgp rb ﬁlfe% %%gggl%}?lﬁé%%aten%g edﬂggst
irst component. AJonger average overlapping dimension, shown as
and/dirperisioruindfefigeSsitbianisswimragppicryaadey ipni tihesdsisatera| moekalus,
djacent m e peed (g{lin order to compensate for (and
toug e B (R A 0] A Bierent on
obtathing ieedesiatd ridhpitae tdithe fisib wenquitiag indghtatitiesdriadhecshbiicd with

pol

desi ]ira i[jerg)iatljs Se%%%s gll’l%{?{ \llﬁlrel%bl!a;y in Iogr%tiog of thgr heet mgterial piece in
e'mold. Tn general, Tor Most sAgRY mgfer%ﬁypeg%a&l?ﬁolded part

designs, the average overlapping distance needs 14
In general, the dimensions of the molded-on edge-covering component (shown as example
dimensions m, n and p in Fig. 5) will depend on the molded part design and degree of
precision and accuracy with which the sheet material piece can be 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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WO 2005/072930 PCT/US2005/000908 to be at least 0.1 millimeters
(min), preferably at least 0.2 min, more preferably at least 0.3 mm and
WorRg8s/predérably at least 0.5 mm. It should also be noted that Y&i/kgp005/000908
and/or significantly greater overlapping, distances may be employed for
to becacre][r g?ﬁt(?éqs i%zﬁ&%egﬁzg}ﬁéﬂ@%eﬁﬂg@%gtl e@é“s&%&f&@d‘%‘?ﬁ%mﬁ%@a@a@% {pest 0.3
mm shéehsnapesiatabilyfackant s fika. M heuhuiasesibROURHARRISE and/or
tances of such gesthetics surfaces would obviously not be used to

Signi?fé S QYSFARRIBSHiANsRS e S ARPIREC ST RatREt dariae part

aesti@tRIAN NS0 IDbihedwiad AR B SEE 8% WHSHE RS CONBHRI 3 a0elike. Tn
was the goal. The thickness of the overlapping Ia¥er of the edge-covering

suchasesdhe Ay PlBRned Earsp R sHelmehrlionswtasrs it gbsjqysly not be
useddstegarRRdbw G dast i dimeasions (I FRMREendd BINERSe) 80Eap distance

overall design of the finished part. Where a thicker overlapping layer is
for the eifedaRRiaE S dirEe RBDY AL Bro theeasb proper

dimensions for a larger volume flow leader since the volume of the flow

leader cavity or channel will generally need to be greater than the volume

The grigkacss g 1B wskHgRRivEyAWhRTHhasIgemovatias eospsnens (sipuistanesample
dimSREGHNEKDRSS R e 6P ReReHEL D YIERe & {u BRst RhGs! E@%%QQMB&?S

_and molded part designs, the average edge-covering layer thickness
“thingeas] eabevaratissien ahthnftishedman), Brbtseabilicltdeased®ping, layer is
desitQLBRER f ; 0.7 4min. It

o ot B0 AU SIER A REI bl A1 rer
volumeflow afsibyadedhahelodpeot dvefioy bodweagity fordenair deligederally
need}3'b20BERINANE TR BRSO RO Io0RRiAL Sy ARMIRANP QUCIAR tne

distances discussed above, in suchcases t %hic s G stich aBsthetic
overbyrflistasecnid thivkioesslpfbevempeukts). "talgerleatal; for mestgieet material types
hickn only the designed or target thickness for the overlapping layer
and B R A SRR IR0 AR e B YRt 02
millietgerc Guerngrefmapbnenies i dvided moegpléadhl g ankliaing. proce sadasost

_ ~opposed to of adhesives or fasteners) to the first mojded component
pret Rl ot el STALe 28 Sl BB G R et
thickwitks anthebmeanpissiiedfeitthosdirec @it dosifpaaurfacesloaniiosni@diirite
molding processes, for producing the finished part according to this .
e R O AR TSRS IR S oo b DIE AR, e dfscussed
abovigj @eachresieinte(tR i ssadioute gegheyc(Sirfhves | divgldseingoiaiding, be used to
oforming, ssjon molding, gas assist injection

« ., therm injection compr )
calGHIEingD SHTIAES AR RIS ARSIENTG e SuaR P RSB R B G 2pping
layet@ebzold@ye Kipdnarvisip@igionedinge weder injection 15

The second or edge-covering component is provided or applied in a molding process (as
opposed to use of adhesives or fasteners) to the first molded component (having a sheet
material surface piece sufficiently adhered or laminated) with a thermoplastic melt bonding
at the desired 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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WO 2005/072930 PCT/US2005/000908 molding, external gas molding,
shear controlled orientation molding, and gas counter pressure injection
WOrRIIaGRM0s preferably provided as the second injection or SROTTRS20¢H/600908
ot" maldi rocess or ipjection molded .as the secaond step in an insert
mo@rﬁl&ﬁ%}rﬁeﬁr}%%%sfn%slggé é RISy egdgp LSRR O BRI B egHyeT
pressam pyeeitamtidisgedo icbirjectisly prosidbdhintiee"fes s atcomIgiiGhot in a “two
hotPTOSEES, the first comgo ent with gdhered shegt material piece_is
S0 Tnedan Oron She ST tHE S Patts ShiF L RAEPHS HRANSEEJAI LA by Ocess,
as athenothrdedcidistiybeitbei@ronnvingtie sideastonpshifareniwld R inf®tion or
moving the first mold part to a position opposing a different mold part, or
shot ) ?hé%h%§18 shitf %&amﬁlgégﬁwwa%e Wl'&%%@fh@%ﬁd%@ﬁal piece
is recauEy id O diesnatifely thadise RieatiariRalding: RERE6RISHIGHRN provided by
... molded component having an adhered or laminated sheet material
eﬂh@bﬁef %#

LEP YR NSRS EoRY HH GHIGIM RiBta(Parevingter Bastaneld part to a
positfansisysethicaal FRGeACHIBRIGARY Riesiine Reldingdit RBERBRMNEN the

The second mold is designed in such a way that it comes in contact with
molgg Arav e RIBYthEr C8Monent as needed and forms a cavity

corresponding to the desired molded-on, edge- covering component. hi

either of these situations where the second component is added in an

Alternatiyrly. dheiiset Susstieeanliaermysesthasieshigaldsbenomwoneat kavin g an
adhEASSUERS A LA CORRANA R RE: PRIV ARG Rling &2 Adfthe:s |

second component have to be designed to reduce or eliminate "stripping”

remeird eI ppegonsl melbiadricptismimeotdiiehessiond component.
The REQSHAR HIES e shetmateval aras Andiarihes! Rebna 03] G Uea

be separated from™ the first component during this molding step,
compepgatiRsricodsdrind fomes shavitincerss flondng tyalle desitled siddtdvataritabe-
coveriIecaRy whegn flowing at a sufficiently high rate, contacts the 25
edge/intértace. "Tunneling" is when the flowing resin lifts the sheet

material off from the first molded substrate and/or separates/delaminates

the (@l i Iﬁ%an "tunnels;’ under or,thro fgthe sheet material , .
I o S B o R S R M R e Tine
step imeteniah edgdlyhitsortde tigbubpiitiathtdntmdhadiourdsotiteditdie aponsht , the

hot material, particylarly when the sheet material edge is contacted in a

ol e S o e sl 0

elimiagyedisatiping’baob mudiien’th&g texapt el chikes pHRhEMOWAGHIE to

fir I ity after f the fi mponent and or expand in lengt
rend IR RS i e (S et S LB SIS o

the first component during this molding step, particularly when second shot material flows

parallel to the sheet material edge and, when flowing at a sufficiently high rate, contacts the.
edge/interface. “Tunneling” is when the flowing resin lifts the sheet material off from the
first molded substrate and/or separates/delaminates the sheet material itself and “tunn.els”
under or through the sheet material when the flow front contacts a thick and/or unsupported
area of the sheet material edge that extends substantially into the ﬂ;)W 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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16 WO 2005/072930 PCT/US2005/000908 cause the sheet material to
extend (unsupported) into the flow channel for the second molding. It
Whi§EBa38what in avoiding these types of problems if the ed®ETdof $a@)5/000908

consEIEERIRBIRLIAL s e astieg o b mold por i madng e

Su e component does mno €

moldingn Thbaipbstratsvbatipanentitigehckertsdhef problens ostirdgpobliiee sheet
inter iate part before the edge cqvering component is molded on.
et A R LR o LB mporent docs

not reachpheedgplatiie mdeial prets fiohaly epsitaiweipdRnd hentalisd the
so that jt flgﬁiover and covers t pe%%heral and/qr interior edges of the

outegpasy %ﬂ?ﬁé%%%}ﬁ@é?%ﬁ‘?ﬁ%? CUEE SONSHR SRR RS eap ded on.

material and the first component. The injection rate and pressure for the
cond component obviously need to be Oﬁ)timized and as high as

Thefsﬁ SIS PHSTISE 1 BropeldeibindioHs BoksrealingmpapcatRirties
mate0 KBE4S iRORYSISE diriudl R RE I IIRES R AL A GH R Y qﬁ&%&)&%&he

has to be properly sized, cut and located relative to the second materia

periphsrrkanl o6 migHar sdesis dhdssheshlenialztthatapndaries biafipnarea
betWagshSIHaHRH A sREUNTARIeCHRD SROIRINgIRIGR ARWELMAdg %E%ﬁ&@ for the

designs and combinations of designs were developed to reduce

secopdipeRPent pladeusiyneshiq baaRiimirad andias highaapewikle feauhdsle the
prop@istisleARRiveHBRe MIiA SR Adl et Al dnarmaRiasis RagLdesign

requires that the nominal thickness of the part or 20 part' wall to be

Simefgrmerafirosheermrivedanelteqpissadevinir propadicintensiafidgcated
relatPEQHIRON IHEiRAL AP REUSFo R BRHIRD é?}tggéﬁ%%sé@gf&ﬁé%lé

preferentially flow into the larger sections w re is less resistance
to the flow. In contrast, the part/mold design developed and preferably

To hléqnefé@&&%gi&% ??t?égégﬂﬁéﬁ\éﬁgﬁ Qtye%%ﬁ?iﬂ%@f%?lifog%yﬁlagte novel mold
thickness to provide alarger cross-sectional flow aréa that serves 4s'a
and pHigwdsigde endrepBpimatides ef fiesideaderedfecopeldw tehertohikedhisod of

plast?gglvé({&‘?gl ?&%ﬂ%ﬁﬁﬁﬁkfg alhlvﬁitrr;ltéj (I)nfcﬁrn[ ié) S See rann? 1‘\1( lalgé]egi}ll\{gr ace,or close
correspondingly Smaller cross-Sectional flow areas at the “shéet material

to it.etigendldherredplastic pheetenignaxiabzegthatabitiesmime] thivkmeas afihapetrt or
82..with dimensjons X and Y..in Fig. 4). The flow leaders or the flow . .

pae R B TR P s S i e

throwfletutndtepat flatservwii) yifeanotea Bfegaié pisidwitigviéfetdidi giydioto into the

s SABETSE oy and w1 i T et o lcate
develeyd and preferably used according to the present invention uses a non-uniform wall
thickness to provide a larger cross-sectional flow area that serves as a “flow leader™ or
provides a flow leader effect. A flow leader channel is shown as channel 83 in Fig. 4 (with
dimensions X and Y) along with correspondingly smaller cross-sectional flow areas 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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the main flow front of the injected molten plastic flows parallel to but
removed from the 17 WO 2005/072930 PCT/US2005/000908 sheet
WOortsiaRelge/interface to fill a large portion of the cavity voluR(/T$R#05/000908

lastic.does not initially flgy into the sheet materia) edge cavity, area or
sheed SRR TR The LGB RN U8 ARSHAEABE RSt does
not igitdd atlywridfoniad shaerpssaibtdroievitiaibe Jpvwes yolHREnEReekth the sheet

material edge. cayit ction, covering the_sheet material edges with less 5
e ] SHER IR YoIL BRI KRS 1 ARePEAY A ApS o the Tower
voluedgbistentactdkdgseduioddaionm ooty aRahdearaielpliediationtelasar

o perpendicular to the edge, preferably between 20 degrees_ and 90
par a‘ﬁﬁ&f@?é?’&%‘ﬁ%?é% tﬂ@fﬁ&%ﬁc@%@r%ﬁe&omﬁh@ﬁ%@fﬁéméﬁ%
redu@fheebAdaseiahSoRpAAIEIDRRING 6 OfhR: dislesliRhcalar &RV alidye

to parallel and/or high rate flow over the interface. If using a flow leader 10

prefespblyhatvisencilogiccti gnd IS dsstrahis Bt a8 letsaBrcRed bisaedicas or
elimifaeh HbRemeahwseaieEtiaming siassmetipnatarea ahtheisRilyisheR

that is providing the edge-covering component over the sheet material

remoyghdusinparpibtherdeobighiatrcdevperarieangriesncl whees favetrader
chanrllRRINGosd-3eARNALL MRy i S TERILVAMPILE B0 Iadefled [otfent

create a "flow restrictor” that narrows and restricts the flow path of the
greatgidhan fesmass-iegberalpre b eftie uredahinrsauldeag)dy gsegpraeing
comP5{BLE BV {harm, tae maln flow ehannsl, Breleaiy e dlow JeERIhFreduce
provided by the first molded substrate component as a molded-in or
sheetmeatatrlorstribpirgrofile at the appropriate location, as shown in Figs. 3, 4
and 5, identified as feature 20 (22). The flow restrictor technique is
especially beneficial when using a sheet material that expands after the
Anotireaisiing tofaffectiratiyonmypyadeen flandl¢hder erffiestal ¢h arpeat thevinsistriotdr” that
narro%d%?atx}éd o cl{g' g %%r:ﬁeﬁhtgfe tﬁ'eh eetltregg }g g lagq‘g eoseg][{(:l))ﬁ%(_)t Qae #‘%ﬂﬁ sheet
adhered to the first component and/or be loose at'some points. The flow
matergdtridges (perigheales amflonalyfder tiedfeeiafdwy cldentheRefmald yribtdfivgy

. material initially. al he ch | (shown as 83'in 25 Fig. 4),and then i
st B RAH) B R RGO LR AP BRSNS hdyron

rib omatsfilalaththerappeopeirpe hintidar akirdetionin RggdlAydrastt s ddestididd befeature
e SRR a0 S e e Al i
expaffiatafiat theheoiliagtondieflatedgporiitané dasitnbeBlitiaRtial fhet mold
o SRR oied am e low and et 2o U mgn b o120
compemiyt 633/6% bédoose at some points. The flow restrictor then creates a flow leader
effect and guides the second molding material initially along the channel (shown as 83’in
Fig. 4) and then into the edge cavity area (shown as 82’ in Fig. 4) and onto the top of the
sheet material in a more perpendicular direction. The flow restrictor should be located close
to the sheet material edge/interface, typically within about 4 millimeters (mm). 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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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 delarninate
WorgEHE@?aterial from the 18 WO 2005/072930 PCT/US2008/000L085/000908

ubstrate and/or internally.delaminate the sheet material itself. Typically .
s e R N i TR 60344 e esticor
needplastie Riply avargheoshéftinmatedaledysiidarelasabifl dheorrstiieiOhdst material

higher than the height of the sheet material in the sheet material edge
ey SRS LR C RN RA R340 LI HHER Shaheret R rofoe shee
matdRRINGIgY ipedftasciietfirst molding is to incorporate a cavity design that

directs the flow of the injected second material generally perpendicularly
off of an "impingement" surface on the mold and onto the sheet material

Anofiéifaes & HIBEhasRARIAIRAYRRER (AEHRPOSEHIQ Ao against AR is to
onto the sheet 10 material in a generally co-planar direction). This design

incofporats 4169y EhaRmignchaiiFrsinibe Ao aditbnéniaried wegrdimatrigbgpnerally
perpBAdILIRCRUSE SranniaaiHs MRRN5e6e0 8:MALeHE] {Ana PR B Waterial

wall oéﬁgosite the sheet material surface (that is, the impingement surface)

surfaserahEng shest timjeral oseeherz@naprpottdde Hawingraainss nng foieithe sheet
matV8 ﬁﬁ@gh&%@%ﬂﬁi&dﬁfe&%ﬁaﬁm&rﬂ&m 7 %@r&%ﬁﬁéﬁé‘é&ﬁy having

away from the substrate part. 15 This is shown in Figs. 4 and 5 where

at leﬂﬁbq%mmmﬂ@l@mbﬂpsﬂm@@ﬁﬁmc%ﬁﬁh@a@gm}nm seswed material to
cont R HCRIMBARAN LEIRISIRGHE GRS Atk 4 %QQEQ({HQ%%‘Q%%“ Erlldnt gurface)

contact with the front aesthetic surface of the sheet materi to an

befoguenmjasiensbleliiySfuaterid contiesompenesequentio g the sadbadheet
matGEPR %ﬂta%Qm%m%@a%%%s{%o?&e&%ga&%ﬁw A3 R RRIENS 'g{%@égaﬂ.

the desStructive crushing of the sheet material surface texture as we
Thisgeshomtinin thigs ecandl vehereatlifasidngtpong eomme ngfcest sidd deithed as (23).
intended second cavity area. "Flashing"” can result in forming layers or
pieces of second plastic material that lie on the sheet material surface
The wdilef turtietvg) atlovw sipldsig matecialta fcecontlaroldeasiigatomatiriaintact

. through t heet material itself. Both effects are problems and create
B T S L s B PG of e
secoftdpothpontait. Bpacldingesipedent nigusmenisplopatitizeshveliof needed to avoid

inimi h hetic i t on th { terial f . In this
T R S RS Bl
preventitgrdssesoptiedellyl ighiiipgrohe upnensgiestkidsbeglnatatial second

. int that th lding. injecti ill not flash
cav1§7ré£%%ema£$%&%ﬁ%&%&ﬁsﬁﬁn %o?r%?r?é] Pa}rlg% olrngiégje%Co!fosrfl:é/glndnpolastziacsmaterial that

lie on the sheet material surface while “tunneling” allows plastic material to flow under the
sheet material or through the sheet material itself. Both effects are problems and create a
surface flaw on the sheet material surface when the part is removed from the mold. Special
design techniques must be utilized which minimizes the aesthetic impact on the sheet
material surface. In this regard, a second mold cavity surface should be designed that
sufficiently compresses, preferably tightly pinches 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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30 cavity/sheet material interface but without destructively crushing the
sheet material. It has been found that this cavity surface preferably
WQampgasHs or crushes the sheet material back 19 WO 200370TA82005/000908

to atlfeca;ﬂl%ﬂg 005/000. %8 to.at least the trH'ck ss it had when compressed.

ander motding pre ﬁge‘xfﬂefh‘éoﬁpdﬁ’?é? cRViRy, 18 RIgSSptsHitHe original
cavityistgsityimachinjeationistessymolifietsacpordsneldingsnateriaiméantheaterial.

preferred design technique to help minimize flashing or tunneling of this

type is a 5 so-called "crush rib", shown in Figs. 4 and 5 as (81). In this

Anothieiaeionesd @sigs isslaiijestothepaaantico MRARens MAAAMBY IR type is a

should be designed such that there is a projection or rib in the area at or
so-called, FradHER L RS idgs éﬁ@%éiﬁ@(gh>th@\x}a§ efrhadirisRt efissiprention,
the stiarkhesthpraigiiahsi @serienasosdnbaqyesiaried witbdhge is a projection or

edge-covering component. Depending upon the nature of the sheet

rib in{hest shid neRhAlicishRR) pricHB cdasandroledll the marenaras shesitges of
the sHidt ageaaneaeeingdnigsioB Ll RaANRIRSHE A %Wé?ﬁfg"ﬁcﬁ{%ponent.

the cavity/sheet material interface and may reduce the degree to whic

DepepdingstroniHe snbue ehdberthpatmatcairle fiis 1 nalbbghphepirchor crush the sheet
matetMSBeFHHIERUSR B 5 lﬁ%q'&lﬂ@ i34 PO a1 9e Rl %?Qsﬁlé r@azlrc),rilldp@etween

second cavity “crush rib" should not cut the sheet material but shou
the cguiiyébeesmpatpsintiatepiae sndaaarediteideiiesteptmuinighifsrrasicof the sheet

matPRIWEAENR IR BY %@&&%@%ﬁ%t&ﬁm.a%ﬂ?fén hﬁ]fastgﬂ i{ 80 4 ang
itions. Preterably the

~second molding materials'and second molding con
5 idepytiiedrits thdprebbesaprndireeitynamhiitapuld et euirfheshsttimgaterial but

shouﬂpg%g%@g)i i{ﬁﬁ% Qﬁ%%ygia ﬁﬁos%c% qfén %Hcth%lfgtheo[r)lrﬁ?eeﬁlét ¢ of the
iInvention where the second edge-covering cdmponen 2Bl néed'ts
systesavengloaenthsuchiab ¢hig slxatroatet inlufiisienp seringd imolldéingheaterials and
erjial- cavered surface.of the part and it is desired to minimize the

seco R B R T A A et g
the stivéaseob ik pladstitymateulsttaafiastipart of those sheet material edges

around the openings are preferably located in the first substrate

component, in the back surface or the side opposite the sheet

In anvihteriabisuiiaead Hdee pileisis Rvqriticwacke doyvssiagbedigeodhaiieomponent
.., flow of the second material through these channels.can. then very readily
il B S RBIR 1t PRS00 et et
covegsihasfas bisidieetes d itivakdlyddanmbehinddiie plaoaioh thersheglates in the
1 ateriﬁbesg]gac ) MOl?e%i@fiPOW channels are shown in Figs. 4 and 5 and
mold FaRiRH A TSR R SRSE SR RBH A Zetgal o all or part of
thosesligetaaveiiag «ipnpaoant tahdRmhgyised auTtehe 1§eateDm BeNer 8iktrate
sheet mat ri%l edges.using other known technigues. Using a . .
component, in the back Surface of the side opposite the sheet material-surfaced side. This is
particularly advantageous in that the flow of the second material through these channels can
then very readily be directed against impingement surfaces and onto the sheet material edges
as it is directed outwardly from behind the plane of the sheet material surface. Molded-in
flow channels are shown in Figs. 4 and 5 and identified as (84).
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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compression molding process the sheet material piece edges can be
covered by creating a 20 WO 2005/072930 PCT/US2005/000908 cavity
WQ2PHGAdIg a thermoset or thermoplastic material. Thermo®€ttiftg2905/000908
thermosetahle stics can also be employed to similarly prepare the
g Bl

cavigy At QHATE G 25 REFRC BT EIST e LTRSS 3 eliosetable

plasticiecsionl sodidingpld ssdg @ ssonlierly QPG PIRE e iEe SRCOMEGRERRAMent
. is,molded qn by heating the contact surfah'(f:ies or_areas using ultrasonic 5
using KRR ek SR UG GBr B PAIF RE R P ameldme process the

secotibsoaaoHBIN g RROLESBINbPIRGHkpShe ebmaesialiidh o thRINQIHMINgsonic

mold and heating a plastic sheet to a melting and forming temperature

energye AR GHEEIRRIHISAMPL AN Fradtapided sndnh dhrrseriauning srocess by
placih@ Pl S dEX PNk EhdiRo Pk ALERTSIN 81 RBSHRES YUY SR BB melting

shown in Fig. 1 was designed and produced generally as discussed

and fpyag teRRskElIG bR sEPIFauctl vk fonmiRehsRlastissbari o widhe ipged sheet

matdRilimeter thick and it had an adhesive layer of copolyamide based
adhesive film (about 50 grams per square meter) and a backing that was
an ABS film that was about 0.18 15 millimeter thick. The aluminum and

exARgpaghesive and backing layers were bonded together by thermal

~Tamination in a flat bed type laminator with heating plates at set points of

A pagbeseordpzde dhe dsessainatapionas svsenaticch driviagletighed agdprotheed

sendBAYI0G; RNnAGAS ﬁiﬁ;“éﬂéé&ﬁﬁ%ﬁ&ﬁ%ﬁ%ﬁlzﬁﬁ%ﬂ Cth i Gvas about

Insértion into the mold cavity and such that the aluminum sheet materia

0.05 didl horetenthidh endritibask asckyle st eHeyenyfigapolyhusditypased adhep 20fidi
| Kthe first inject in to f, er.and abut th

o B R S e 8 2 R AR R 0.1
millimsgstabivhto The alesiiedmlendtibe dibwiertidcaaking e theaeremodedrtogether

injectign mold. The inum sheet.surface  that was intended to be the
by O o T e S R R b oot
120 péarecwittasihplevsitdd bstinesie bapding lo€ fikstappecti@heneddikthgiateniate was

2 ABS blend was in'ecte? into the mold .coming in contact Wigyh
pre G T A o e A RO DBt e
alunfitennd girextidederet skid i toctivh thackhdide edgbe dltviamptyshedt, casffickida gap
to form the alumi sheet to the shape of the. cavity surface including
oF oy dSi B QHAPITE S0Pt AU S G AL 08 R EebACATRb DY P Pherl
edgeR CfARS hiendthehnwplasitahdTagsdantia-0Bw 48 mihat diam aRctheshagk
side of the 30 aluminum sheet and this, step.provided a plastic substrate
locaggpnlb%wgw Fﬁ&l&fnagg G&gre on an injection mold. The aluminum sheet surface
that was intended to be the visible, outer surface of the part was placed against the cavity
and held in place with single sided adhesive tape. The first injection molded material,
PC/ABS blend was injected into the mold coming in contact with the ABS film backing.
The flow of the injection molded thermoplastic, PC/ABS blend provided pressure to the
back side of the aluminum sheet, sufficient to form the aluminum sheet to the shape of the
cavity surface including any desired graphic effect such as an 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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aluminum sheet piece forming a part of the surface area of the part and

having peripheral edges essentially embedded in the injected plastic. 21
WH2@30T85072930 PCT/US2005/000908 The injection mold W&F 183905/000908

opened leaving the first injection molded component on the core side of

the injection mold. The core side for the injection mold was then rotated to

Thednjsetionanotisitian s epemsl irﬁat;ﬂg nh@ f%tqﬁjémligipﬁﬁmdeﬁ t&)ﬁiﬁoffh@{t %n the
injection molded 5 component an oyided a mold cavity that will provide
core {05 G ST ATy B e By e R P S b RNl SR ches s Bgiped to 2

secdi®) pesitisied asdoedipeeasadibid alvigrimiaEaeb S Reeiteise Mhtied

the aluminum sheet surface was compressed between the mold cavity

companesh AR REPTBYTer teld eawih et nakl paeigde axprssroldededanmgvrsing. The
clostiaenftsw mackuiaidinaAiihe edareaveinaSemnaesRh 4R Erminmingdse

edge covering component without the problems caused by the high _
surfpge atsiao Al Gl PONBr thrRetifuise Yesinoamuensed dsisembe mold cavity

and BEFRHRI 8 pdaas Of hgialminEm shaatxRSA86aNE (RIS YRsHlasignes

to have a flow leader cavity and a smaller volume edge cavity as shown
molging;gf the gdesreavETOE SRIBRSRENE molding configuration in Fig 4 going 15

completely around the peripheral aluminum sheet edges. For the

edge-covering component that was overlapping the edge of the aluminum

For &psngnbetadge ray enogl sppipepeantaitbeyt tariegfitnnh caded bavhedyiigpressure
and RO R UFBRIGR TR Laro g db! 8555?@?‘[%& Iﬁ%%g%%?ﬂ%@%ﬁ%@éaﬁlﬁﬁnum

varied for the edge and averaged about 1 milli r. 20 The secon
sheeh Erersshastinioldwasvssignedtchaie aHtom dtddeo veviity amdcr sezdBer thelume edge

: L e the removed from the mold, .
e A M D R AR B % coing
comglgtely arnund theeetipherihel e sheetadgehalimghe Tdid-soviaie layaponent

irabl f ch feel..25 When,remaved from.the mold, bondin
et B e O R ke
varied fiordhe ¢t dgeyinveragng ehani@enillhecterap diat tnegsuéhihitimedsarfither
as.then varied from - 40 C to 80 C as ra idle}/ agé) slsiblﬁ. Af%er 200
inglaye op 1 n d a3 3

Ove%\é esrom -40 10 80 eea %es Were rermoved ant |H§Bee£ted. 30

The surface appearance and edge covering were observed and

determined to lFe C ble, displaying no a ent separatipn ar
T RO B Al b CHECEH ARG B PO e NGt et te
alunsimtfacehblistde aesasuUWaes tefpaitswas removed from the mold, there was an
attractive finished part with a well secured and sealed aluminum surface area. The edge

cover area having a TPU surface layer had a desirable soft touch feel.

When removed from the mold, bonding of the sheet metal material was tested by placing the
finished piece into a controlled environment chamber. 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.
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aluminum sheet was also evaluated using a 90 degree peel test
W RHeBHTRABIThe peel adhesion test samples were prepared a®€3ibH2H05100908
order to prevent complete adhesion of the injected plastic substrate to the
aluminum laminate sheet and 5 provide a small tab that could be peel
The béisnchatiachiachinuinehethesting apfastiiusing asarkingesigecotdhe

sheet laminat uminum/adhesive/ABS film) was taped on one edge for
procgiiisy £ ok é%m fﬁ%ﬂwﬁﬁwmmqéﬁ#ﬁ%%@m&kégqr?lfﬁ‘éent

compietisladhgsiptast therafetrl ity eatat 28 ithehLaniaaifm] N8deSte sheet and
specimen was removed from the mold and _cut to give specimens that
provil PRPRSH

Ere SIRILIRPSY RS RfReB) DBt R g itadedin destreswRastus, the

backiResifeeiTxibeRIR 8RS @IsRAsIRPMARAIBRBACEATINAIRASITM one edge
D-429 method B. The aluminum edge was peeled back from the taped

for about Lingln (died apatinSidtnehisalipingm Lipnnaevas loecddnthe Beld and
plastieMaRIS AR RFEQEdRY Eﬁeﬁ%ﬁ%@@%&h@&%@%@rﬂ&ﬁ?&ﬂfw Pﬁ%ﬁ@' the

with MTS software was used. A movable fixturée was used to allow the

moldsapdifBtits 867 SREIBRMETRAIEIS] deeié&Shaay THdsdied reeharddo mm)
longPYhiRe et MRIGHRAIS AR rREAD RS IDG AR DRENAS (ESAHE LA STM D-429

S
pounds/linear inch. These results are summarized in the following table.

methpl; B sHidw s tumingeadss ﬁﬁ%ﬂd}@éleélbéﬁé Isemdheaiprs atsmanid Bullssrapart from
the AR Bisbfagsatea of 2BEUUTIOLI Shest e %Q%&%grcﬁﬁg%dwet@gdw

invention where the aluminum sheet is uniformly conformed and a

methpg . then drsbive sapinne it MiBSeugbeazs eves surddAnnaovebjecfifdotivevas used
to alRRP AESIELRAL b® }eﬁﬁ@@ 9&1(99%”&%%5’@&%%? ﬁ{é{‘é“’fﬁg fgfg‘é gg?i%’i%d to pull the

appearance, precise dimensions, thin part cross section and's
matestads ppatige tobmdldhe lanniaie avgsarenetad it wasoiduihvetrandh.the
adhesive was directly exposed to injection molded polymer melt without
the protective backing (ABS film), it resulted in poor bonding and
Thesdedautinatcuduetzcbyr dvafblvang/ b5 Tisplsleenmsahtoihjetitiesiveolded

Sheet Material Substrate Bonding performance Metal Adhesive Backing
Pl o B e SO A A BB B Prepard
accosliepgohtiyr éaventioamhdhstie. A hasedhad heshidoAhlmnoouidormed and adhered

to th%%@%ﬁg%gﬁrgt% apncci/él% %(fggsnall(llg gégu?le%r?rilng E/ieorr}lf e egt%;ebgff gegt g’gg!a\{ y
pleasing manner. Parts are produced with good appearance, precise dimensions, thin part
cross section and stable, secure edge coverings. In initial experiments it was found that if
the adhesive was directly exposed to injection molded polymer melt without the protective
backing (ABS film), it resulted in poor bonding and de-lamination due to degradation and/or

displacement of adhesive.

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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WO 2005/072930 PCT/US2005/000908 EXAMPLE 2: A part according to
the present invention as shown in Fig. 1 was designed and produced
WQsreIR? s shown in Figs. 1 through 5 and discussed above?GHESN@E000908
%ﬁ@yas a wood veneer having a thickness of about 0.5 millimeters,
copolyamide based 5 adhesive according to Example 1 and
A paveakeddinghto .t prifenetevdhitio ABShtm, indriget wagdthipnby dhé iraduced

laminatign as described.in Example 1. The resulting inate was pre- cut
eency AR BN 1S LFRARE SLCH (AR A Ser s PR
wooéRdacei ddgieg ofitlkrespiyald caviiilmnasry wah meedpdliataideased

desired location between the cavity and the core gn an injection. mald
adhﬁ%z{em@café@.m BOIPG 13 WS by ol st thir i 4, bonded
togethét®fahcrhrlaxieinaliiias @ftbe iwpRdnEReE Yias plarat aaiRsihes pre-

cavity. and held in place with_single sided adhesive tape. The first injection

cut tpthedasiedsizn AEhapesyiBiballe mradadnre Sl nabrereh timgads or edges

of theQHREY Wt beviB FilMibRekinGerttheio O HERG RIS AHRIIRLN the cavity
thermoplastic, PC/ABS blend, provided pressure to the back side of the

and the sargermeat BiFtiaameddinnitregsp oL AE Vb s tape idiad dx tuglastic
subskatSYHRER ANG REQUIdEH B ARR QIR R FE8R e, SF%@.{&% {88%he cavity

thermoplastic adhered to the ABS film that was on the back side of the

and hedd inRlaee Wit ipgle sidednidleaie sy bbbt sripssiearnpldeth gatsrial,
PC/ RAARSRA MR HRRERS RIS Qﬁe*l%iﬁ%&’ﬁﬂ%?ﬁ{ ahedees AR ARG RER %E%@ing.

20 The injection"’mold was then opened leaving the first injection molde

The fé&w;f_cfﬁhﬁtilaiﬁeﬂri@ Wé@d@mﬁaﬁjécl%&ﬁm&_lm@e porddsdemrssaneto the
back! @iﬁ%tm% %d’&%ﬁ@@ﬂ Mﬁ‘é?&{%afo?f&cﬁ&%q?l%%ﬁ' %Heéaf &)eﬁi%@ﬂdgée&f 191 cavity

mold cavity closed onto the first injection molded component an

surfaneieprevidetoant)osreeé lorsatean dllenBd/ adifhblendthetooplgsiic adhered to
t g [ t :

e A e e B P e
substiatenootpedeeishexingsachifhened cneity fenthepitowmvingpidipiest #itges and a
Surf%%%(;é%overing component. The second mold was designed to have a flow

feader cavity and a smaller volume edge cavity as shown by (83) on the

left side of the molding configuration in Fig 4 going 30 completely around

the peripheral wood veneer es. The ard flow from,channel (83
e B e o BB b M B FREhe B the
coresde nfl throin] eaioty mand JBretatly sidddahthédpjettibe mokbwesriket snaked to a

edges.from a,directian generally 24 . o
secong osition. A secon 1rgecr%1on n¥o%d cavity closed onto the first injection molded

component and provided a mold cavity. The closed mold had surfaces that both (a)
contacted and compressed the wood veneer surface area so that the surface was compressed
between the mold cavity and core and (b) left the wood edges 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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WO 2005/072930 PCT/US2005/000908 perpendicular to the plane of the
wood veneer. This flow of the edge-covering material over the wood
Wwaeasedrratiges in this fashion minimized or eliminated the wooRGIZHE$05/000908
stripping in those sectigns of the wood yenegr edge, For the . .
perng R O SRS O R st o RiSATR e et mresiggateial over
the weoéerribe tagstadinsetsiipingidisiancbs: etifed fedtie Seseencer stripping in
h averfging %ﬁc}?ut 2 raillimeteré. T tahg?et d thickness of the overlapping
OSFSEH IR OV AT IB? TR EEGESING A aﬁ@&'ﬁ%‘éﬁf&gﬁﬁﬂﬂﬂ%‘%@ﬂ?ﬁl elBhd
overlappingptastided brihsvasdajecieckjihe thesnddeavgpigeanstarrloehitg for the
wood veneer edgi_ﬁ?i'ea. Whenéhe part was removed from the mold

edgey AyRrdeaReAP A aCULREiPSis HaA e isaihicknensettie avsHanaiagdayer also

vario¥oRed RNk skidaserapea abbet edaRIsAYRF.area having a TPU surface
layer had a desirable soft touch feel. When removed from the mold,

bonding of the sheet metal material was tested by placing the finished

A se@tﬁf@ttmﬁrﬁﬁﬁmr@lpﬂtg%@ﬂfijee@aqﬁmﬁqéﬁa%&eﬁﬁ@%@ewm dRGood

chamber 15 was then varied from - 40 C. to 80 C as rapidly as possible.

venegredenie ey clbdiribthe pertavad renard dipnpibe weld thereieg angtractive

finishsPpstedihhewiIacRRARGAT G ANHEJBREP VBHACLWRIE AFR8I¥8cover area
and determined to be acceptable, displaying no apparent separation or

havigg|arhifamyraredry s ded ydatierisseditouedfeehe 20 substrate, no

surface blisters nor surface defects. The adhesion of the wood veneer
was also evaluated using a 90 degree peel test procedure. The peel

thwmﬁdégt@éhﬂdl@@ldv&@éh@aféwé_hef@ﬂ logtsl magedel vnpresiethby placing the
finisHRABIELE 1ARNESINR G IRR RIS GIEL RIRRIGB .S‘i‘ﬁ%eté?aﬁk‘e‘?a &#‘“«ﬁﬁlﬁ@ﬁﬁ% chamber
and ack and attached to the

rovide a small tab that 25 could be peel b
was agsl westishlegmparafUs, thébackingpsite asfnpesidioeA framdtdteycles from -40 to 80

ive i taped on one edge for about 1 inch (25.4
C,t i r%()}g ﬁi‘%}ﬁt‘% .611[ eo%eﬁ d"iﬁé%ead?ecf’

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 tq give specimens that w gie%ﬁl inch (25. ) wide
The g I e B O e R ot
dispkpécgmernppiainestpmcoiing telAsibitibh 47 heetbhad vBnddrenatniaé fiecdyche

w38 BRSO e e g plecapar om e e

D429 method B. An Instron equipped with 25 WO 2005/072930
The 5&%@# %21? ﬁ%%%%gg&%%\ﬁ%%%ﬁg%ﬁ%gtg %giné 260 8%?62)%% s f)rocedure.
The peel adhesion test samples were prepared as follows. In order to prevent complete
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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always at a 90 degree angle. The force required to pull the materials
apart, or to break the laminate was recorded in pounds/linear inch. 5
WORWs@TeRlIts are summarized in the following table. This shAR4F#i32005/000908

injegtion molded plastic parts having a plastjc substrate and a surface
M S e A A SR AT RS i R
alwayshetre ffiedemed aeriecTishfretenatgiiad sounifbthelyn aenfdsy ayedt ando break the
1 .adtéer%d to thge;éllastic suﬁ) ate and the edges are secured in a very
AMIRE W3R T A s R B §/ &&4hG manner. Parts are produced with

good appearance, precise 10 dimensions, thin part cross section and

stable, secure edge. coyveri heet Materig| Substrate Bondin

Thess o HRiES VAL MOHAS e R 5 b ety g s paekded

plasi e cppalyampieshasessARS BEARTRe et SiENoHLaleaRsihaaterikBare
veneer adhesive 26 MCSLLP CLAIMS 1. A molded plastic article having

preparpfasrowingtaib S BTN RGR By Wepbrsncshahtstmpipt sisrraaformly
confBiBERIWhe RIRSISRES ARpREHsharkMAE R fHY8RNE SRAThMI R fective

surface area adjacent the edges and a part of the substrate plastic5
and aesihstrally alersiermpped- By sssaesiedvrshadts soplodtRediggeccBIRSNG

dim&RTReNEM Brdhssshesbmateialir tbine sapudigidslaset material
selected from the group of: metal, wood or wood-based paper products.

Sudasec PR\Byor \HEREBA]s SHOBTE IS

WRIRSTT AIEb G R K2 P TIECTARRE afiNCPYARY e [ORERG FaRg T GIEHES tRERS Ibs
veBedx moldedqulissticearticle according to Claim 2 wherein the adhesive

loniar do A nAh i AA A A 10 Ananldad nl~ctic Artinla Ao rdina 0o
r CAT LTV LA L4

|uy\,| v A PUI]MIIIIU\’ UUTTICOITvVL.,. Lo T 7viTtruirtuacu P UAJLINw LA A = s w) v w i

Claim 1 wherein the sheet material has a molded-on, continuous plastic
substrate component that also provides protective edge thickness
covering for at least a part of the thickness of the sheet material. 5. A
process for preparing a molded plastic article having a thin, semi-rigid
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metal sheet material surface piece comprising the steps of: (a) providing a
precut thin, 20 semi-rigid metal sheet material surface piece to a mold

cavity (b) molding in a first molding step a substrate plastic component

having the adhered thin, semi-rigid metal sheet material piece having

edges and a surface area; (c) molding on in a second molding step an MCSLLP
edge-covering component which overlaps at least part of the sheet

laAdES edges and sheet material surface area adjacent the edges but

not an area 25 intended to be at the article surface. 6. A process

according to Aaialded plassicigrtdefiey mpRiMes e bt ieatp cosupetrae tith an

mateal s %ﬁ&i%&ﬁa@%}%@é’%éF@aﬂgg{%ﬁtﬁtﬂ% ShEIIAHAHS edges and

plastic substrate and the adhered sheet material surface piece is

resficradonithsarfasd gecaiidiaeristed oderignitht MAIt ebvee sithetaaielssmcof
EB%B?JH&%?%%%&HB&BQ{M?é@é@&&‘ﬂ%&BB}%?ﬁ?@@&é@%@&@ing-cémponent

process according to Claim 5 where the molded-on edge-covering

dathipeAkeRtim proiabiBa divde g tradstiisstr e plak el eseddevraribuatoup of:
Albgred sheetvdddMbsel apdraigtaldhat results from the first molding

step without intermediate trimming, cutting or tooling. 8. A process

according to GianpldedRkydia aHckhsordate fa Gl dmihateinsire chees material
foMmprising BrsheetMmyeual. Ak NEeHahAAReEIYR 1RELRAG QM Biyer and, on

surface 5 opposite the sheet material layer, a protective backing layer

WritHTsenaBRIsBeHBaTRE R e {aYeTe sprosecitechadiaainy proteicts hpeds or

8aRsIVe JaNEdHsing e MALINGSHER DA RRIRSIRREAE ilra?e;pd%gkﬁe
a) a main

where the second molding step uses a flow leader effect with
molslisadePeavity for the edge-covering plastic component material which

main flgw CaVKYniI%ﬂ%H%ﬁﬁé’&@dﬁi@i@a@@@r@i&@i@ﬁﬁﬁ@ﬁe@&fré@ m@_adhesive layer
peripheral sheet material edges and (b) a sheet material edge cavity that

et eRiyanikaidhspire edge-covering material in a direction that is
generally not R@Eﬁﬂ@é&lﬁﬁi@ﬁﬁ@f@&@é&ﬁﬁ%&t@f@fﬁﬁh%ﬁ&@%ﬁﬂi@'sHeQ:t Mhaterial
icle

rocess for preparing a molded plastic art having a thin, semi-rigid ,
ﬁ%&%é@%ﬂh@%@%@éﬂﬁ&%ﬁm&m@%@t% BroBIYYIEE IR estive
Riecutithinesd SoseMiy iidanetal ashaet snatetialRHEACST RieGRdQ thmaid!.

cavity and (b) in a molding step, molding onto the thin, semi-rigid metal
sheet materi aﬁd)mﬁgfémglg Hgﬁp’lastlc article having a thin, semi-rigid

metal sheet material surface piece comprising the steps of: (a) providing a precut thin,
semi-rigid metal sheet material surface piece to a mold cavity (b) molding in a first
molding step a substrate plastic component having the adhered thin, semi-rigid metal
sheet material piece having edges and a surface area; (c) 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.

6. A process according to Claim 5 where, in the first molding step, the
precut sheet material surface piece is adhered in the molding step to a continuous plastic
substrate and the adhered sheet material surface piece is provided with an edge
thickness covering that will cover at least a part of the thicknesses of the peripheral
edges of the sheet material.

7. A process according to Claim 5 where the molded-on edge-covering

component is provided directly to the substrate plastic component with adhered sheet
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wherein the thin, semi-rigid metal sheet material is a laminate structure

comprising a front, surface-facing layer of a thin, semi-rigid metal sheet

material , an interior adhesive layer and, on the surface opposite the

sheet material layer, a protective backing 20 layer which bonds or

otherwise adheres to the substrate plastic and protects the adhesive lay®rcSLLP

during the molding step. 11. A process according to Claim 10 wherein the

aaeEil thidyesulisdioonihmidst aghdsistepavithpvb teissngsiaidling ol Tlafwting
1&l£in the outer protective backing layer 25 material is the same as

or bonds with the substrate plastic. 13. A process according to Claim 5,

whereifi in theMiPseentsidrsgrstiag, theldnbatrdiergmticsbophpheteniabpvetaminate
16 RACK-BIA6: A &R GREMANRIRI PIRCE b AT eS R 9cCording: 'i‘ﬁe surface

Claim 13, whereln in the first molding step, the precut sheet material is
gngmlyeghﬁ:aﬂmethamﬁél danaty W‘Wfél‘é.@l baeking paastiovprelviteslszn gtherwise

RIRLSSINE RAGHINNASSRONRT IBERR! GRVRIRRNERRIR cﬂﬁ%gfﬂt@qmoldmg step.
thicknesses of the peripheral edges of the sheet material. 28
9. A process according to Claim 5 where the second molding step uses a

flow leader effect with (a) a main flow leader cavity for the edge-covering plastic
component material which main flow cavity is generally around and outside the area of
the peripheral sheet material edges and (b) a sheet material edge cavity that receives a
flow of the edge-covering material in a direction that is generally not parallel to the
peripheral edges of the sheet material.

10. A process for preparing a molded plastic article having a thin, semi-rigid
metal sheet material surface piece comprising the steps of: (a) providing a precut thin,
semi-rigid metal sheet material surface piece to a mold cavity and (b) in a molding step,
molding onto the thin, semi-rigid metal sheet material a substrate plastic component;
wherein the thin, semi-rigid metal sheet material is a laminate structure comprising a
front, surface-facing layer of a thin, semi-rigid metal sheet material , 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.

11. A process according to Claim 10 wherein the adhesive layer is a polyamide
adhesive.

12. A process according to Claim 10 wherein the outer protective backing layer
material is the same as or bonds with the substrate plastic.

13. A process according to Claim 5, wherein in the first molding step, the
substrate plastic completely covers the back side of the sheet material piece.

14. A process according to Claim 13, wherein in the first molding step, the
precut sheet material is slightly smaller than the cavity and the substrate plastic provides
a protective edge thickness covering that covers at least a part of the thicknesses of the

peripheral edges of the sheet material.
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