DECORATED SHEET AND MOLDED ARTI CLE | NTEGRATED W TH THE
SAM BACKGROUND OF THE | NVENTI ON 1. Technical Field
[ 0001] The present invention relates to a decorated
sheet integrated at the tine of nolding with a
printing material that has previously been printed on
the 'surface of a synthetic resin, an ink used for
manuf acturi ng the decorated sheet, and an injection
nol ded article integrated with the decorated sheet.
2.Rel ated Art 100021Anobng processes to apply
decorations onto the surface of a_synthetic resin
mol de PESPRAFHDLSHEER ANR MOLDRRARYTCLE INHEFRATER WG T SAME
nol di ng process (hereinafter often referred to as a
filminsert nolding process) in which a printing
mat eri al such as apayEEroehD OF TBEIRVENTEZON or fil m that
-~ has previously been printed by ink (hereinafter often
refleéfeenieadsFheddcorat ed sheet) is loaded in a nold,

-~ an ynthetic resin is.jnj nt or
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decorations even on nolded article that encounters
di Precigusly beemppirited ondhieur frgeet 2 spnbhesir sasin, an ink

patternin tc,..h inting.o surf .
 hortEh R P Seubolne UepOth et oSSR s cbliftn motdea
- Priapt 8delia¥egrdtetenh e BGoR AR Sheet can be
~held in close contact between the synthetic resin
“nmol ded article and a substrate sheet or filmof the
- de o&géed 32§§t, much better scratch resistance is
- achi®/=bt %onpared with printing processes for the

- Surgoagles Among processes to apply decorations onto the surface of a
.'s'ynthetic resin molded article, there is known a synthetic resin
molding process (hereinafter often referred to as a £ilm insert
mol‘éing process) inwhich a printing ﬁéterial such as a synthetic
resin sheet or f£ilm that has prévioﬁsly been printed by ink

. (here_inafter often referred to as a‘decorate.d sheet} is loaded ina

' ;nold, and a synthetic resin is inj écted into the mold for integration -
| Awith.the decorated sheet. _ |
[0003] Thig prbcess has one feature of being capable of applying

decorations even on molded article_ that encounters difficulty in
'épplic'ation of direct colo_ration, patterning, etc. by pz;inting ona
:éurface of the molded article. Another advantage is that since a
érinted layér formed on the decorated sheet can be held in close
contact between the synthetic res‘in molded article and a sub_strate

' gheet or £ilm of the decorated sheet, much better scratch resistance

is achievable as compared with printing processes for the surfaces
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of nolded articles, and the resulting decorated
article is less likely to change with tine. Thus, this
process is used for application of decorations onto
t he . surf.aces of various equi pnments inclusive of not
only small el ectronic equi pment such as cellular
phones and PCs, but also various electric appliances
and autonobile parts. [0004] Conventionally, in the
“filminsert nolding process, various proposals have
begR nstdE {1:8d1L8 nBRhe Vet uglacadha s\ veBesIe MG a
sheet formng a decor at ed | ayer, a colored | ayer

f olrkely ticndhagmgd wi th $yme. hEiisg thissprodesk liedistd £oxol di ng -
when fornjng | ored. | ayers ri_ntin , . In
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.providing two or nbre anchor |ayers and an adhesive

| apbonesfand Eischnt absb Goripes elécwiakpplidnges ayd fekonslile
~colored layers on a thernoplastic resin sheet by
- pr PA¥¥Sg. [ 0005] However, by the filminsert nolding
.pr qgﬂﬂs' %gﬁi&tﬁgﬁ%llfy?{ﬁ'gge_ ¥8ful BB Ho88th APidcesS various
_products such as those having corrugated surfaces and

di peastishheibarge Hearpsuing ttddatyetmprovEgutgaichdheslvegss anong
~articles, it is sonetimes insuffjicient that aonly

h
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_col ayers an mol ding resin is taken into
copsimten@t i on. For a decorated filmthat has refined

.design by both of the color of the nolding resin and
the decorf®a-aPar28590% foxexappte: it HERFOPESELIRTTIREY® 3

pr g&-lie%g]vél?e%ts- w:.é-{ﬁ%r n%}l?ﬁ}: 1 0RD ¥eﬁ{r?§§8mrd§n§‘ ew&QJ: QbR
‘ yer 1s torned a at™’in such areas, adhesiveness
- bebnapr lahersesdaatefedivk Tagatof Bespepl tiedgromposition
- affer having formed colored layers ona themoplastic resin sheet
15y printing.
' [0005] However, by the £ilm insert molding process, the:fe are
- -formed various molded article products such as those having
" corrugated surfaces and 'discont:;muous decorai_':ed layers.
| For such molded articles, it is sometimes insufficient that
only the adhesiveness between the substrate of a decorated sheet
- énd colored layers or adhesiveness between the colored layers and a
) ;ﬁolding resin is ta;keﬁ into consideration. Fora decorated f‘ilm
t;hat has refined design by both of the color of the rqolding resin and
the decorated layer, for example, there is somei;imes 'a problem that
'thére exist many areas where no colored layer is formed and that in

such areas, adhesiveness between the decorated film and the molding

' resin becomes insufficient, thereby separating the decorated £ilm -



resin becomes insufficient, thereby separating the
decorated film fromthe resin depending on its shape.
[ 000611t is an object of the present invention to
pravi de.a decorated sheet having a hi gh adhesive
strength between the decorated sheet and a nol di ng
‘resin regardl ess of the shapes of printing inmages
formed on the decorated sheet and the shapes of nol ded
articles, causing no peeling and having a good weat her

I e$ir&h BRE eesifticdpendimg\inde-dHagped articles using the
decor ated sheet. SUMMARY [00071The object of the
pr t |ri\téﬁtaincﬁb:leah°5éhaPFaF%oFfU9n‘a1°@é‘&ﬂ1§tvé€e 8heet
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SUBS rrsrng a IC resin

degeécaeda §H&.&t arOREI B NG Gesdn HERRAPSILHE tha¥Ripes of
coating on the entire surface of a thernoplastic

subsinting impgast faymed pn Itéasiecpwtteﬁéh%fea%d §1Pe ghapes of

subs et havin ol ori Ia ar. said
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C OPBDNR Y ASN T S HFIRAAL hbOHeBgrtliBted MG g heC QLG sheet.
| ayer formation, and an adhesive |ayer forned as the

outernost | ayer of said decorated sheet on the side

provided with the colored ] rs of the substrate
sheet . Furt her, &ﬂﬁ%ﬁgédecorated sheet, there

ar fohAT Me¢ns BhUR LS tﬁiéeﬁx%séﬁé Shveitl SABSPBE QBEadrdMe
has been forned thickly on the surface of the

S udstarated sﬁ@@tln which coloredOmyehe ate formeddel Bhiawting onto

there is forned t ranspar ent er .at least jn ar eas
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hayge P eeRpt AHEd 2¥2ah 5P S b{&t EoatBREbn the entire surface
of a thermoplastic substrate sheet or at least in the areas of said v
substrate sheet having no coloring layer formed, said transparent
layer coated by a transparent ink with as common varnish
'éomposition as the ink for coloring layer formation, and an adhesive
layer formed as the outermost layer of said decorated sheet on the
.gide provided with the colored layefs of the substrate sheet.

Further, on the decorated sheet, there are formed colored
‘layers after a transparent layer has been formed thickly on the
surface of the substrate sheet.

Oon the decorated sheet, thereis formed a transparent layer
at least in areas where no colored layers exist after colored layers
ﬁa:;r_e been formed on the substrate sheet .

On the decorated sheet, the substrate sheet is made of
polycarbonate.

- On the decorated sheet, the substrate sheet comprises a



On the decorated sheet, the substrate sheet is nmade of
pol ycarbonate. On the decorated sheet, the substrate
sheet conprises a thernoplastic resin for which

col ored-1 ayer-easily-adhesive treatnent or easy
adhesi on [ ayer formati on has been perforned.

" [ 0004NMor eover, there is provided a nolded article
fabricated by integrating a decorated sheet via an
~adhesion layer with a synthetic resin by filminsert
no! ehetgoptastie€ eeairetbrsittieh coLopid-Sayay-easilyandigaieant

" layer coating on the entire surface of a thernoplastic
subb¥edmentsereetsYRIhgs i lryer forpad ontheadsgp Peafrmed -

" subjg te sh having. | QL I . SaQj
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| ayer formation, and an adhesive |ayer forned as the
out symrbetid xepdp byffidniinsertciniding 3Kecerahedtshect si de
provided with the colored |ayers of t
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after a transparent | ayer has been forned thickly on

t hesubstfateeshekt hhvingiyseokerdng haxar, fquyed raiftigreiparent

~artjcle, the decorated sheet.is.a sheet on._ which a
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" formed on the substrate sheet. In the nolded article,

t helayeb Soreda sstiwetuteompst Yver of said decorated sheet on the

side provided with the colored layers of the substrate sheet.
A Further, in the molded article, the decorated sheet isa
'.sheet on which colored layers are formed after a transparent layer
:has been formed thickly on the surface of the substrate sheet.
| In the molded a.rtiéle, the decorated sheet is é sheét on
-whicha transparent layer is forméd at least iﬁ areas where no
-colored layer exists after colored léyers have been formed on the
substrate sheet. - |
Tn the molded article, the substrate sheet compﬁses
polycarbonate and the integrated synthetic resin containé at least
one of poiypropylene or éo]_.yamide; A
| “In the molded article, the éubstrate sheet comprises .
polypropylene on which coloxring- 1aye_x;—easily adhesive'treatment or
" easily adhesive layer formation has beeﬁ performed. and the
integrated synthetic resin contains at least polypropylene or .
' polyarﬁide. B '

[0009] The decorated sheet of the present invention has a uniform



pol ycarbonate and the integrated synthetic resin
contains at | east one of polypropyl ene or pol yam de.
In the nolded article, the substrate sheet conprises

- pol.ypropyl ene on which col oring-|ayer-easily adhesive
treatnment or easily adhesive [ayer formation has been
perfornmed. and the integrated synthetic resin

~. contains at |east polypropylene or polyamn de. 10009]

the co

The decorated sheet of the present invention has a
“uni {dMeBi ven@dbe sh i eneasfaee tegardlaskatforhetigar ot retscoffored
whet her or not colored | ayers are fornmed because there
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ayers 1 n areas ere no col ored |l ayers

- ar epdra i theddoIoirad S psisr Al fretidatire hhepbhreidaybheare
decorated sheet of the present invention can provide a

- nol freaed pr the subrivREY Sheqfo oThGRRES: FBR B8R £ Sheet of the
~ nolded article,j i t hetic. esi
. Vr:‘/ID t%rgeﬁ?natr 11|1v%n 1c|)rp éagl%él? tv_eLge yr&o'id?d %% g?tg g?lafnérgia:‘ &S;’Qod

dependi ng g area o
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~.l'ike. BRI EF DESCRI PTION OF DRAWNGS WOW The invention
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views illustrating a first decorated sheet and a first
- -nol.ded . body integrated with the decorated sheet;
S e BRIEF DESCRIPTION OF DRAWINGS

- [0010]  The inventionwill be described with reference to the
accdﬁtpanyiﬁg dréwings, wherein like numbers reference like elements.
.[0011]  FIGS. I to ID are cross-sectional views illustrating a
first decoré.ted sheet and a first molded body intégrated with the
.decorated sheef.;

: -[00]2] FIGS. ZA'to 2D are cross-sectional views illustfating a
-“s-eco:'nd‘decox;a'ted sheet and a second molded body integrated with the
decoi‘ated sheet; -

[6013] FIGS. 3A to 3D are cross-sectional views illustratinga
third decoré.téci sheet and a third molded body inteéra‘.ted with the
aeco?:ated sheet; and . - |

.[0014) ~ FIG.4 is a plan view illustrating the pattern Qf colored

layers.

DESCRIPTION OF EXAMPLARY EMBODIMENTS
[0015] The present invention has focused attention on the fact

that for moided,artic;les formed by £ilm insert molding using a



|l oon] FIGS. 2A to 2D are cross-sectional views
illustrating a second decorated sheet and a second
nol ded body integrated with the decorated sheet;

. [00131FIGS. 3A to 3D are cross-sectional views

. illustrating a third decorated sheet and a third

ol ded body integrated with the decorated sheet; and
[0014)FIG 4 is a plan viewillustrating the pattern
of colored |ayers. DESCRI PTI ON OF EXANMPI ARY '

' EVB{ILWENESHe20 bh)whhéeh plaeseniteinupeat i © flodhwasl Hyquuiskethg,
attention on the fact that for nolded artic|]es forned

by ddherivanses bekivieaiarybasTas Hhect B8 rREREHYEh
whi é:&egtéj glgeo {:%ééae&elrg)égrlnﬁc%atr.%ﬁ Sgﬁé/ a&és‘ﬂr&:’iﬁ%’s with the

adheési VEneéss tWeen a substr eet and an adhesi on

| aysbseidecdteet Bad €as aandia bR 1ager ik ukeyasg calgeddayer.
adhesi veness with the substrate sheet and the adhesi on
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decorated | ayer, and '

. ..that the peeling strength against a molded article becomes
insuf fiéient particularly in areas where no célored layers are
formed by a printing ink. ‘

.. {0016]. Thus, it was found out that the peeling strength between the
décorated sheet and the synthetic resin could be improved by -
'.forming a transparent layer with a transparent ink having the same
varnish composition as an ink used for printing colored layers in
areas where no colored layers are formed.
foo17] The printing ink forming imagés on the decorated sheet by
printing is prepared by mixing varnish having a good adhesiveness
with polycarbonate, a surface treatment polyester sheet or fhe like
generally used as a substrate of the decorated sheet with color ‘
materials, for example, by mixing varnish prepared from polyester

: l;olyol resin with predetermiﬁed covlor materials.

[o018] In £ilm insert molding, éfter having formed the colored
‘léyeis by prinfiﬁg, the decorated sheet is loadea inamoldas it is
or after for:ﬁing further an adhesion layer to ihj ect a synthetic
‘resin such as poiycarbonate and mold a molded body.

[0019] As a colored layer forming printing ink, a varnish is

selected in consideration of’ adhesiveness with the substrate sheet.



that the peeling strength against a nolded article
becones Insufficient particularly in areas where no
colored layers are formed by a printing ink.
100161Thus, it was found out that the peeling strength
bet ween the decorated sheet and the synthetic resin
could be inproved by formng a transparent |ayer with
a transparent ink having the same varnish conposition
as an ink used for printing colored |ayers in areas
wheasd tite cilloved Jayanses saterd al bavbdr a OGN FBEREVeNEsHA Wi hly

ink form ng i mages on the decarated sheetﬁ%& ri tigg'
i.s PPERE e 1R1dR FrfR I THSHPIRETT hYsE=dSdiF ected as
adhgsi j f Leat ment
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Subsdteat eereks bhewaatieatyadhatieatesih thd thé colamtideyeds
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| ayers by printing, the decorated sheet 1s |ocaded in a
ol gyritGet dc tedinhsad €6F mbDIing Nthef attiebvenens dtxesinOrhe

| ayer to inject a synthetic resin such as .

pol sk BRSeaAhechAad Fbe §YRthasia&as Hoeed farorrd garg gr the

coloted. |l aver.form [ i ‘
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adhesi veness between the nolded resin and the

col ored | afhuss ifp denozpted laveriisqor fpsped g kbe EhelEss

wi th_hoth th | ded. resin rs
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synthetic resin and the col ored | ayers. )
_insufficient and a molded article having a sufficient peeling

strength cannot be sometimes obtained.

[0021] In the present invention, in order to improve the
adhesiveness between the decorated sheet and the molded synthetic
resin, a transparent ink layer may be formed by a transparent ink
having the same varnish composition as a colored layer fqrming
printing ink before forming colored layers on the substraté, sheet
by printing, or a transparent layer may be printed by the transparent
ink in areas where no colored layers are formed or on the entire
surface of the side on which the colored layers are formed after the
colored layers have been formed by the printing ink.

{0022] Further, the sequence of forming the colored layers and the
trahs,parent layer is not specified, and the colored layers may be
formed after having formed the transéareni; layer or vice versa.

Even if there exist areas where no colored layers are formed on the.



[ 0020] However, in selecting the respective materials
for the substrate sheet, the colored |layer ink, the
adhesion layer and the synthetic resin used for
nol di ng, the adhesi veness between the substrate sheet
and the synthetic resin used for nolding or the

adhesi veness between the substrate sheet and the
adhesi on | ayer has never been taken into consideration
sufficiently. Thus, if a decorated |ayer is
. notsdbstrme sheethicheatdell Leg stwehgtl befwdehdoshlvbe calered

- sheet, the adhesiveness between the decorated_sheet

‘and-avRES 8§ RRSIPEETES ShetisRRf Fot 2HRAEARYS BRCoheed layers
| ns%geffo%g@ gn&l e ﬁoﬂﬂln?%gnég i‘élx%sﬂ?géﬂlﬂe gmﬁfgvfeli,cénﬁrgven
~peeling strength canno e sonetinmes obt al ned. '
[ 0GiX1jHette e s P b £SBWheira vBiol O6red 1ayeds dee fopmédig thee
t he adhesi veness between the decorated sheet and the

- notsybatEase HheeFctheasbRsivenepa hepRmOth /k HPapEratiF e
f OrJZE'iQr <%/ ](') etrrs%r}g &%Fg&{ %111 PJ%/ Qt%/sltg'gté Qﬁee%% e@ré&je§£' where

conposi as a colore er formng printing in
‘befrer @1boedri fgerelrerRinédied shoadidagos Lbgdd, ah@ thdipedling

- by printing, or a transparent |ayer may be printed by

t hetreegideateaen ik afhesipe A3YSHatetifnAGLBg synthelés gesin

are f %qgghor %gr%Pe entire surface of the side on
mhi@ﬁ the corerea ayers are formed after the col ored

| ayer s hawgriveef efdpebabiit tAeeqyibat i“PermeAlon the entire

RI CAFurt her, the sequence of formng the colored . |

| aypurfacend mehes fernrdpon enell Retiidqns experspeeitine Ber#ng

the _col ored.l ayers be.formed. aft.er. i med
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. BX E&h;ﬁ{e%aﬁ Whe! RsNPnead ke thakeiclaed &rdienaed on the
substrate sheet, the peeling strength between both the

 collR8ld | Fpetbewfintthe pradett Hventhae tha pane wermishas
where nq col ored | ayers are forped. and the ml di
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sheet _and the are where_no col.ored |l ayers are fggﬂgg
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-resin can be both™inproved. Further, in the
pr eteiniy tavie rhidaye Hof fredncss Linénerdient sxrdpdoloneans
formation on all portions except printing nmargins
in@@?ﬁ%ﬁﬂ?_left around the substrate in printing and
ex pe 1S :
ar (0B} D@ B0 S o -8 YARGERSE ALk Tl B or
S apErmiafiosBred layers, more ingredients may be mixed in addition to

color materials compared to a transparent ink. Even in such a case,
: thé varnish compositions shall be deemed same as long as the same
ingredients are contained as a resin iné'redient composing the
varnish compositions and a solvent. .

[002_5] The decorated sheet of the present i,m-rent_icn and the



conposition neans that the resins and sol vents
conposi ng the both varni sh conpositions have simlar
or identical properties and a large nutual affinity,
_but does not nean that the both varni shes are

'-perfectly identical in ingredient and content and

a

means that they have a high affinity even if they are
nore or less different in mxing ratio and have
differences in ingredient except color materials.
10GAxdhBbay Sntehpate i thiheripcbnkt o shedt wii L hbe desrribed
materials for formng colored | ayers, nore ingredients
mayWise REKEERRCE FoddGi ACCORPAY1RD AW IRESer i al s conpared
1o 2 lranshdl gt hBK e RYE0s 1A oPHGR1 75 6RS $11ddiea¥ AN Sh
conpositions s arl" be deened sane as 'ong as the same

i Nnoriedt aBéSrade® sEORY arde dins Molded bbdy igtefiheal with the
-conposi ng the varni sh conpositions and a sol vent.
1005 eTteddbest-at ed sheet of the present invention and
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views illustrating a first decorated sheet and a first
nolidédobpig dolpeed Aneerad Pharass Were pacedoriiokayera? are
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| Further, as shown in FIG. 1D, a first molded body 71 can be
fabricated by integrating the first decorated sheet 51 with the:
molding synthetic resin 6 by injection molding. '
-[0026] The first decorated sheet is in contact with the adhesion
- layer on its entire surface coming iﬁto contact with the molding
: éynthetic resin, and further the entire surféce of the adhesion
layer is in contact with the colored layers or the transparent- ink
- layer having the same varnish composition with the ink composing
the colored layers. Thus, both in areas where the colored layers are
formed and in areas where no colored layers are fofmed, a good
édhesiveness can be obtained between the substrate sheet and the
é.dhesion layer. |
| Therefore, ﬁhen a molded body is fabricated by integrating
the first decorated sheet with the resin by insert molding or the

like, there can be ,obtained a molded body of which the decorated



sheet 1 as shown in FIGI|A and further by form ng an
adhesion layer 4 on the colored layers 2 and the
transparent ink layer 3 as shown in FIG 1C

Further, as shown in FIG 11), a first nolded body 71
can be fabricated by integrating the first decorated
- sheet 51 with the nolding synthetic resin 6 by

i njection nolding. [0026] The first decorated sheet is
in contact wwth the adhesion |ayer on its entire

SUrghagensHioBed hdexi¢omdsact Wi th the nol ding synthetic
resin, and further the entire surface of the adhesi on
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Thiggcold@eh shBe@l €as where the colored |ayers are
formed and in areas where no colored | ayers are
formed, alyblesectindsievernted sheat.HdesdaEs AeFelctotersf

the subs fate sheet. and .t hesi on l.a
ThePEFsT o haying a geﬁsmxan%cgagt sInoha Ih%: é: aa:t'f}parent ink
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sheet In the second decorated sheet, there

. are for memkxeohoshekm ByEIG 20 d]mqong dacwaééétsé%’ﬁ $Peepn be
.- pattern on a thick transparent er_3 as
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Iayer ormng 1 nK on a substrate sheet 1 by screen

printing mirthee, bé kBovasirssFEMRY na Fé@ndilded body 72 can be

Next, as shown in FIG 2c, a second de%orated shgg%
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: ent Ior L axglga/;xéﬁeetgcoxfesggg bVl%@B@:[cﬁﬂﬁolwﬁg | ayer and the
[0028] In the second decorated sheet, there are formed colored
. layers after having préviously formed a tra.nspai‘ent ink layer
thickly on a surface on which a decorated layer of the subétrate
-. gheet is formed. Therefore,the substrate sheet is'in contact with
the tranéparent ink layer containing a varnish composition
: compoéing the colored layers regardless of whethex or not colored
layeré are formed, thereby obtaining a decorated sheet having a good
- adhesiveness'with a subsequently formed adhesion layer. -
As a result, when a molded body is fabricated by integrating
the second decorated sheet with the resin by insert .molding or the

iike, there can be obtained a molded body of which the decorated

sheet has a good adhesiveness.
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Further, as shown in FIG 21), a second nol ded body 72
can be fabricated by integrating the second decorated
sheet 52 with the nolding synthetic resin 6 by
i njection nmolding. [0028]In the second decorated
sheet, there are forned colored | ayers after having
previously fornmed a transparent ink |ayer thickly on a
surface on which a decorated | ayer of the substrate
Sheet is formed. Therefore, the substrate sheet is in
confpamy W ffust Eed BRBSPaFRRL sédtiiohaly eievdOiTlaE it gnda
varni sh conposition conposing .the colored |ayers,
r egrigb desomited/sbedoanda thind ndided bady é\?"é?%”ag?demth the
- forped, tyeeté]ereb obt ai ning a decorated sheet having a
godtFREH '%ﬁé’ss with a subsequently formed adhesion

layer.’  athird abSordtb@shéde, 53viaemnai saledas figtynd an

~fabricated by integrating the second decorated sheet

Wi tdvhekion eyen 43s showerin Fig! 3 afgephaving fouped coheed

- can be optai ned a nol ded body. af whjch t.h cor
Shoeverag by SGBeRT RRGLY o et Like be’b’%‘gf‘ﬁ%égg%%‘?@ée‘s

coar ¥36Ghl f1 dbwed IV Bordihgat rating a third

: degsgl%gftggg sheet andwa third n%l ded body i ntegrated

W tdrahéenrdet dnialeyersheating the same vaynishi qafpgeiddrppaan

sheet 53 is fabricated g/ form ng _an adhesjr on | ayeelrsflon

" as SHFRTINg lered arE PR BPREL Eo1%FE4™

laye k89 AR R R fePhind e alddebuititelthe colored
subs lr:bgtglé&éh%%tggl %g% shown in FIG aSA foll gvved cgyo

f orlalyegs 2ard fan®epasestiownik Aiayd 3 having the sane

varni-sh conposition as an_ink fornnpg colored._|gyers.2
both i n aF@gdefinapshewt 47 B 1 Wre? §h?‘gdo?\%e9§)8§¥%tc%n be
sh [ ' hs ehened
el SR L 1St 0 A0 AigBpalgie o ok
- Fulioheing 8BS rdsinfel Ky 3Bt bort tvlrddngol ded body 73

can be fabricated by i_nte%tati ng the third decoru%ted
shel3053 \fintthemreshpt dMYRECATM{HETS €27 BE VS a5)p substrate

T njo%ctge%cg:?a{t%id%et, thermoplaétic sheets that can be processed

‘ 'iI"l three-dimensional shapes. _
| These substrate sheets may be ones on the surface of which
easy adhesion surfaces are formed by phys'icai or chemidal '
treatments or easy adhesion layers are formed by coating
’ épplicators or printer in order to improve the adhesiveness witha
colored layer forming ink.
Specificdlly, these substrate sheets may include a vinyl
chloride résin, an acrylic resin, a polycarbonaté resin, a
o polycarbonate-polybutyléne terephthalate resin, a polyethylene
terephthalate resin, a polyester resin, a polyprppyléne resin, A-PET
{(amorphous polyethylene te;rephthalate) ,a polyacrylonitrile resin,

or the above-described resins on the surfaces of which an easy

11 -



[ 00301l n the present invention, there can be used, as
a substrate of the decorated sheet, thernoplastic
sheets that can be processed in three-di nensiona
- -shapes. These substrate sheets nay be ones on
the surface of which easy adhesion surfaces are forned
by physical or chem cal treatnents or easy adhesion
“layers are fornmed by coating applicators or printer in
. order to inprove the adhesiveness with a col ored | ayer
- T Olafhéj vefidess treatment is5QaAiibd etlanysasy hebesisulisyeatie
sheets may include a vinyl chloride resin, an acrylic
-~ redPHredy pol ycar bonate resin,
- pol rbo | ¥

ol[gdé? hyl @%gég?‘%%ep%% r%géiarsgégﬁﬁgg@% srt% E%ﬁrbels |an a

| pokmwmgb en60 £65000, 4 ArrdepediARRLRN O She Bhieinkys dBdess
terepht hal ate), a polyacrylonitrile resin, or the

- abében bl Fb% ah%t@ gremeh o Hkovsther ShEeChInIwkFR ReARs

eas adh SI .Lreat
aRbeTRer 39 ERET S bR Bl P A By Poais Tbkonse

t heg WEDL':]@%EJ @naime;ttaeh ARy, REaihe e bnes stilaindcs esian 660050 m,
to 5000 tt mrespectively. If the thickness is |ess

t h&he Bli=atp sopet irsetagnet Aplbtovr el fél\ﬁX%%O%F Fﬂéi-%maﬁgng it

B T e e

©hand, if Adaggihé @isa\ee%aeg&zmaae;hgﬁadma@@& sHeelik, drfe

sheets sonetlnes cannot follow the flexion of a nold,
rrakq:mpg'lstngja mlm@omame@dm@ep@mwlpne cesimear a vmyl

- decg d ol ded artic Anong t he
abb 5??¥&ﬁfﬁ?ﬁﬁg ?ﬁ%&tlc sheets, ones conpri sing
a mkﬂ car RRAALSIVERE BicoRoR Yﬁf&%{%ﬁh@ d @SnBp&Fer® layer

~vinyl chloride résin are preferable.
©  ink having a good adhesiveness with a polycarbonate resin toa
Polypropylene sheet, an easy adhesion layer comprising a
composut:.on conta:Ln:Lng an acrylic polyol resin is preferably formed
- onthe’ ‘surface of the polypropylene sheet.
Spec:.f ically, an easy adhesion layer ﬁoming composition
B éqnprising an acrylic polyol resinmay include POS-000 Medium made
15y Teikoku Printing Inks Mfg. Co., Ltd. ‘ _ |
f0033] Moreover, as a varnish composition used for forming colored
' ;Lay'ers ora tra.nspafent ink layer, thei:e- can be used a varnish
composition prepared by dispersing and dissolving at least one
| sélected from the group consisting of resins such as an acrylic
‘ . resin, an urethane resin, an epoxy resin, a polyester resin, a
polyamide resin, a vinyl acetate resin, a phenol resin, olefin, an
éthylene-\}inyl acetate copolymer resin, a polyvinyl acété.l resin,

. natural rubber, a styrene-butadiene copolymer, an

12



100321When applying a colored | ayer ink and a
transparent |ayer ink having a good adhesiveness wth
a polycarbonate resin to a pol ypropyl ene sheet, an
easy adhesion |ayer conprising a conposition

contai ning an acrylic polyol resin is preferably
formed on the surface of the pol ypropyl ene sheet.
Specifically, an easy adhesion |ayer form ng
conposition conprising an acrylic polyol resin my

i N digteorRids: TObuddkilictacopaigmby, aleinyd Iela:e‘é’atia’i-bbrgglilcn ks
Mg. Co.-, Ltd. 100331Mbreover, as a varnish

co rﬁ?@@iﬂeé‘nafu@éﬁ’lﬁﬁ?“eltéYhﬁW@dé‘B? SP%%FYP‘%& Rolyester polyol
trans aren L nk yggg

: coﬁfﬁs%tl ny%?%%' guﬁy ggégeggghggg 0 viﬁ%ﬂgf

'|e%ﬁhy&ﬂ&mﬁ&ﬁéﬂiﬁghdwaﬁaﬂdmeogénu$udnm&51@ﬁmfmyxﬁldmaeLns
such as an acrylic resin, an urethane resin, an epoxy
r esnenhaxwlp@tﬂy@s% er tineénhe’ esteRs Sk %e‘#éféuaﬁet%\tw%we

ﬁ)}?%ﬁﬁr eSI n etQ:% 1 eg%rlnketohg Er]fhe%.Q.ke, ﬁn aroma}:lc

e CO resin,

'aC ny@iroda%ﬁbz’ﬂ soﬁ%hb.l lsabh &Y l&b@ﬁene@xﬂe)‘lé,esﬁtﬂvbﬁééamomvesso
copol ymer, an acrylonitrile-butadi ene copol ynmer,

Vi d?ﬂ omtks hike, ax py el évhadio hydeqcarhen spliARE RECR AR ?anne or
acr 3%e copol yner, a polyester polyol resin, a
poFé k¢ pol yur et hane pol yol, a pol yether

. polposglet hapee Ry the Fd¥hikA @ot'n;bd%@.tiéh M@} 8sntadhaahol s
. such as isopropyl alcohol, nethanol, ethanol or the

| i Kepcyeshes sr suite mdsnhyq ageobtiarasidstietho thaes, resins.

ket ones such ket on th |ke an
aromati ¢ TRA gﬁﬁﬂg E%? §§a96pcg xyl ene,
S Olt)ﬁfygfege&:\ggoc%\éﬁsﬁ‘ﬁl)15& %1ﬂigﬂ¥]iﬁe%ﬁméa11§&ymte Mp1),
al i phatic hydrocarbon sol vent "such as hexane or the .
| i hexanb0BginkEY BweganatechBDVarispsivlovedidsorymmtaserl),
contai.n an, isoc anat§Pﬁ am ne_hardeni ng agent in

St

 ad#HsRetd P anghe 1% al |y, the hardening
agent Carbéx@ﬂ;tﬂ%%ly, a varnish composition containing a polyester

polyol resin and isocyanate as a hai:dening agent is preferable -
t0035] For inks that can be used fér the purpoee of the present
" invention, the inks of various colors of the IPX Ink Series usinga
‘polyester polyol resin and' a solvent made by Teikoku Printing Inks
Mfg. Co., Ltd. can be used as a colored layer foming inkand a |
transparent ink. _
t0036] Moreover, the decorated sheet of the present invention has
an adhesion layer. The adhesion layer has a role of improving
adhesiveness between colored layers or a transparent 1nk layer and
a syntheﬁic resin forming a molded article, and can be formed from a
polyoléfin resin or the like by screen printing or the like.

Specifically, the adhesion layer can be formed froman ink
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tol yl enedi i socyanate (TDl), 4-4

di phenyl net banedi i socyanate (M) ,
hexanet hyl enedi i socyanate (HDI),

i sophol onedi i socyanate (I PDI), xylylenediisocy-anate
(XDl') and the |iKke. Particularly, a varnish
conposition containing a polyester polyol resin and

i socyanate as a hardeni ng agent is preferable.

[ 00351For inks that can be used for the purpose of the
pr esQbiininy ebileasy, ofdeeleaked 6fonvetd ausipeohoistiog of fre

I PX Ink Series using a polyester polyol resin and a
solopeptymer @ eshy Tsielasidirlers ARy ife RRA RFg1lei&. | Ltd.
can used .I .,formng ink and a
trans afé%fmgﬁﬁsaf%%%%? ]fg%%é?] t he decorated sheet
of the presediing steanrhi Fhebith Pyet(litBerodar ey tabridheed a
adhesion layer has a role of inproving adhesiveness
bempdder antiiotebatingsy suificientpaed pag é\gﬁewgﬁk eYeRyit and

a synthetic resin farm ng.a ,mml i s can. be
for ?ﬁpﬁo% g 15)8 ??%Wle ﬂI%hreelsqg n %%n? Eé&:ﬁh%gl@i@.s creen
Pri[pd3Ng Gthe lcBBolyriee of At0F1 driecCatld nalel Banmirese anclwige
can be fornmed froman ink containing at |east one

s ebépamticdrobymariet eftylpne ardiatgifproydelded@eIdy mer of
et hyl ene and | eic anhydride and a .nal ej ri

® Bt EREnatent 0By Spef i S Fert e Pos Tl B AR M B
angdbesion layer, there can be fabricated a nol ded
article having a sufficient peeling strength even if,
pol ypr opyfwrevemn thy aniaie aphyihidd-mRéifisdpalydefippesin

ol ded. 0037%Th . copal r_of ethylen ei c
anfParioEe 3 aver Egléegwl%%ﬂ%fﬁaﬁgﬁr@%ﬂ ene and
Wahswo Rpfyded de ARtA Al diinGREPA ABAIude8 RGN FBEhydlene

et hyl'ene, mal ei c anhydri de and ot her nononers.

resin, a polypropylene resin and an ethylene-vinyl acetate
copolymer. As amaleic anhydride-modified polyclefin resin, a
maleic anhydride-modified polyethylene resin and a maleic
anhydride-modified polypropylene resin are preferable. Further,

‘polyethylene and polypropylene having a maleic acid modification
ratio of 0.3 to 10% and a molecular weight of 10,000 to 150,000 are
preferable.

[o038] Specifically, the adhesion layer can include the IMB Ink
Series comprising maleic acid-modified polyolefin resinanda

solvent made by Teikoku Pririting Inks Mfg. Co, Ltd.

‘Examples
Now, the present inventions will be described with
reference to examples and comparative examples.

0039]  Examplel
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Moreover, the mal eic anhydride-nodified polyolef in
resin includes a resin nodified by adding nmal eic
anhydride to the polyolefin resin. The polyolef in
resin includes a pol yethylene resin, a polypropyl ene
resin and an ethyl ene-vinyl acetate copolyner. As a
mal ei ¢ anhyriride-nodified polyolef in resin, a maleic
anhydri de-nodi fi ed pol yethylene resin and a ttaleic
anhydri de-nodi fi ed pol ypropyl ene resin are preferable.
Furrréparatiopof Guddring irbkne and pol ypropyl ene having a

mal ei c acid nodification rati o of 3 to 10% and a

‘m)l ecul ar 39@RrEH PBVeight 5@ R‘%}YTS‘EFIOWYR?‘ &SPt er abl e.
I lc\)/g%%]' egvézlaggl loXeeJlQ? w@gﬂ‘&i' é:bn Ob@y 955 ﬁﬁ[ﬂs 'bg'QJe':igﬁ: $f'§n

acid-nodifie
POlayehedici Hydi-8&ddboa rgdl«aezﬁoasuemssmta) bya ﬁaﬂmmelght of

- Printing Inks Mg. Co., Ltd. Exanples A

ot h@apb@"slelrﬁckp @ﬁmahs weight Qfearaggérhﬁséfahm—?’ﬁarbon
~refere exa S fﬁgﬁ

1063 % (So Ve?olgragb a%g%% 012 W%ﬁ%o%’%% |S% afitifoaning
35 agant §ncb3[0 BeHH by wdigat Raligesyaiatp (Nayﬁllg ﬁeBCEMequlvalent
(wei ght -average nol ecul ar wei ght : 20, 000) , 25 parts
-byvaéwght16f5ammamkﬁﬁﬁméﬁﬁyﬁ#ﬁ@ﬁkﬁth§%PV§ﬁFe@§61 Y%

;1006% 14 parts by weight of carbon black, 25 parts by
t of an aliphatic hydrocarbon sol vent (sol vesso

15Q0040) 1 RaEbaittivR0EREaipadest ilgone anti f oami ng
.agent and 10 parts by wei ght of i socyanate having an
NCO- eqw vatmswaemlmwaﬂﬁpmcbsméhaﬁ@ the REgparation

N QUL 0. BrERALE . 60101 Dl oL 9O40) Brgpar at or

nsparen
'prp%g@qoﬁéfmdhg,éﬂgy@”ﬁme preparation of the coloring

i nk except that no carbon bl ack was m xed.
' 10 parts by weight of a maleic acid-modified polypropylene
resin maleic acid-modification ratio: 5.0%; average molecular
wéighi;: 100,000), 10 parts by weight of silica powder thumber-average
particle diameter: 1.0 & w), 40 parts by weight of an aromatic
- hydrocarbon solvent (solvesso 100), 40 parts by weight of
"cyclohexanone and | part by weight of a silicone antifoaming agent -
ir':ere mixed to prepare an adhesion layer ink. |
[0041] Fabrication of First Decorated Sheet 1
| Colored layers 2 of 30 mn in length and 50 mm in breadth were
- formed at intervals of 30 mm in length and breadth respectivelyona
polycarbonate substrate of 210 mm in length, 297 mm in breédth and 035
‘ mm in thicknéss {Polyca-Ace EC-100 made by Tsutsunaka Plastics
Indﬁstry Co., Itd} by usirig a 250-mesh/inch screen printing plate, as
a pattern of the colored layers 2 is shown in a plan view in FIG. 4, so

"that the colored layers 2 might be arranged in 3 rows in breadth and

15



Preparati on of Adhesion Layer Ink 10 parts by weight
of a maleic acid-nodified pol ypropylene resin (maleic
acid-nodification ratio: 5.0t ; average nol ecul ar

wei ght : 100, 000) , 10 parts by weight of silica
powder (nunber-average particle dianeter: 1.0 it n),
40 parts by weight of an aromatic hydrocarbon sol vent
(sol vesso 100) , 40 parts by weight of cycl ohexanone
and 1 part by weight of a silicone antifoatning agent
Werig: 41Rfind On LERFAT fdast el adearehagesuridrtibe substrate

[ 0041] Fabri cation of First Decorated Sheet 1 Col ored

| ayese po 6p1BAkAYERS RER §eTRed dIBD AR hemiadda Rt were™

f ored i rval 30 .m0 hopeadtds
re stp e ﬁorat%/re?d;fag'ﬁrg w%%% %/'E%er %}r%?%% S%g%d:at% e% or f 210 m?] tiCn
| errgirh co2Srbamaybfs hieiadtae amdhidkiessiof € Binckness

(Pol y-ca- Ace EC-100 made by Tsutsunaka Plastics |
| nd0é42} y bsequet)y:iijre PIRYPUSLY BOCRARSH HEALTPAEERk &K was

g | ’ t : oy
P& R R 5 p S A BE bR i 1 0 B o BUELP ke
| ayRy ®123rdl DilerhBadbean §6fhddn ThehOME: dpplhedatinsparsht ink

in 4 colums in length and so that the areas around
t hevag divéed in a dukher at ) cOfer Ominijes so 4pEm f SEARPARFYNt

have. an equal, wi dih. The th | ored | ayers were
dr 124 IP¥eRPYRRE R %%q'“ég‘l&&egf ong'cirZri“hut es to form
colfogesld | ayefSer)eMt Bl cublypidpatkd 888esibnGdder ink was

'100421Subsequently, the previously prepared
t'r apppizddnta 150kmewty inppEeeagn pyint 2ERLEES PR the lFoderesen

R L
dr b gdest Byl 8,80 adlh H8rferfR76060 crER D @Inkesf € fAbFicate a
transparent ink layer having a filmthickness of 6 g
first decorated sheet sample 1 on which an adhesion layer having a
film thickness of 10 # m is formed.
{0044) Preparation of First Molded Body Sample 1
| The obtained first decorated sheet sample 1 was loaded ina
mold of an inj ection molding machine and polypropylene as a molding
synthetic resin (PRIME POLYPRO J707G made by Mitsui Chemicals, Inc;
" melt flow rate 30 g/10 minutes) was injection molded under the
c;:mdi-tions of a resin temperature of 200 ° € and a mold temperature
. of 46 ° ¢ to fabricate a first molded body sample 1 by integrating
" the 'molding synthetic resin with the first decorated sheet sample 1.
[0045] ‘ Peeling Test
A test piece of 15 mm in length and 50 mm in breadth was
fabricated from the obtained first molded body sample 1. The

injection molded resin layer and the decorated sheet were subjected

toal80° -peeling test according to the adhesive-peeling adhesive
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[ 0043] Further, the previously prepared adhesion | ayer
i nk was applied by a 150-nesh/inch screen printing
plate on the colored |layers and the transparent ink

| ayer. Then, the applied adhesion |layer ink was dried
inadrier at 60 C for 60 mnutes to fabricate a
first decorated sheet sanple 1 on which an adhesion

| ayer having a filmthickness of 10 g mis forned.
10044) Preparation of First Ml ded Body Sanple 1
Thestabhgimnesktf ndthibd @€ Cus RGBS -2 hahe reauilpl & dhenesst! igatiedn
ina nold of an injection nolding machine and

pol ypFadPellene as a nol ding synthetic resin (PRI ME

PCL 0707G e by Mtsui Chemicals, Inc; nelt flow
URGp STEgs RS

r at nut es) was injection nolded under the

C Ondivk-i @S o forBebesd Bed2Bped shasre2 of 200 C and a .nol.d
tenperature of 40 Cto fabricate a first nol ded body

sanpl e 1 Bye prewigusiy nyeparhe thanspianeris itk vrs FrP1Aed n

with.t first.decorated sheet, s e I.. i
Tocihithfy o b Hor s Ee e Pl & lofimi o {dgErl2BFn SR
br eadbSc\asa 6.5 i 6 theskdekg Nbb R a0hteknad hadeshy Taltdanhka
body sanple 1. The injection nolded resin |ayer and

t h@ldetinsalrsidssheee. Wk eby ubjrsca &0-mesh/Anglgecypen printing
- peeling,t.est cording to th hesi ve- i g

o it Traa R adhe el of i SRR3R, 9 arjed sna

r e br 9 6b e 6560 bt BOWE Fobm E&Qlaﬁépaszgﬁ)éﬁll EXpah8ri3g

. Fabrication of Second Decorated Sheet
a £ilm thickness o£ 6 & m.

Subsequently, colored layers 2 of 30 mm in length and 50 mm in
breadth were formed at intervals of 30 mm in length and breadth
- respectively on the substrate sheet, as a pattern of the colored
layers 2 is shown in a plan view in FIG. 4, so that the colored layers 2
might be arranged in 3 rows in breadth and in 4 columns in length and
so that the areas around the substrate where no colored layers are
formed might have an equal width. Then, the colored layers were
dried in a drier at 60 ° C for 60 minutes to form colored layers
having a £ilm thickness of 6 L m. .
{0047] Further, the previously prepai‘ed adhesion layer ink was
" . applied by a 150-mesh/inch screen printing plate on the transparent
ink layer. Then, the applied adhes ion‘ layer ink was dried in a drier
at 60 ° ¢ for 60 minutes to fabricate a second decorated sheet sample
2 on which an adhesion layer havinga film thickness of 10 L mis
formed.
.[0048] ~ Preparation of Second Molded Body Sample 2

The obtained second decorated sheet sample 2 was loaded ina
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The previously prepared transparent ink was applied
thickly on a pol ycarbonate substrate of 210 nun in

l ength, 297 mmin breadth and 0.5 mmin thickness

(Pol yca- Ace EC-100 made by Tsutsunaka Pl astics

I ndustry Co., Ltd.) by using a 250-nesh/inch screen
printing plate with leaving printing margins. The
applied ink was dried in a drier at 600 C for 60
mnutes to forma transparent ink layer having a film
t Ny ARF SN0} Bcitddh molding machiht RG6 @uEFidopy el oy £dolding
| ayers 2 of 30 nmmin length and 50 nmin breadth were
f orsymthetticinesén VR MEFOLIBROVICT G mpdaay Mitsd Beabenls. Inc:

tjvel t bstsate sheet. of
{ haig apaatr et A0 st e SEEiopiaBed il they
4, SRatHRhs UG £l ANRApLAMAES of 200 Y altba ATEEGEEraturd

rows in breadth and in 4 colums in Iength and. so
t hatf 40he Caodabr branermsedrnd molgert pofvesamRes & DG NEBIGIaad

| ayers are forned mght. hav n _equ wdth, . T ,

col TEIPLARAPRRRT A 98" ﬁtﬁ tg‘e &F en?(4 % coé%&éi %laf%g rsa@gfe >
M HYefiiy Te@t fOorm col ored | ayers having a filmthickness
of 6 Un. 10047] Further; the previously prepared

ar ni Psi onThafaritstéhwoldediiody datmylen? ¥59supisisredhEp the

screen_printing plate on the transparent .ink | re.
Thate LMt oRs AT Rt R B PISly B PSS P EH TR 13

ried1n-a
drigggg,.@f 0 Ll 1§ andabih ea:e B second
decora eedﬁ'sﬁggtxfeggﬁglgg%ggﬁ%mm ch an adhesi on | ayer
havibewg] a fadampiend ckness of 10 U mis forned.

[ 0048] Preparati on of Second Ml ded Body Sanple 2 The

. obFaPRERtier oh et Brearaied ARt Sanpl e 2 was | oaded in
a nol L LE6td h & 50 @ma3RGbreadth were
pol ypr%ﬁ?%gﬁilél%}sé'rg ztrr% dilﬁghg%ér}f%ﬁgt%%g rg“;i n (PRI ME

. PO£¥RIRE 3 Oiariatke ob 30 Mntislien@HemClmtendth mespavsive ¥ owa
rate 30 g/10 m nutes) was_injection n%gded l‘fandeé t he 0.
compLyFashenasie HEEERYe PEASFLR a5 2088 18 Brract wst ¥

" CORSL ALl B8 00d ALIR! 1038 By SBGONh AR pdget doady
sanplé Sy I'nt egr (flng the nolding synthetic resin

Wi thhatdayses ond) dgcasiage2sehesesh/ smiipdaregn pPbet ingpliestas
The fabricated nol ded body sanple 2 was subj ected tgi

t he nresRhgt tha colaxed lgvRYs £ s chewp i piRdgR VasY 1REtFow S

gﬁ%&#ﬁ ? g 'fégqreléé %@%ﬁ@%&féﬁ\gbn% Fgégél‘geg finBNRwE8Stbrksath and

in 4 columns in length and so that the areas around the substrate

where no colored layers are formed might have an equal width. Then,
_the colored layers were dried in a drier at 60 °c for 60 minutes to
" foxrm colored layers having a film thickness éf 6 L1 m

tOOSO] . Subsequently, the previously prepared transparent ink was

applied by a 250-mesh/inch screen printing plate on the areas where
" the colored layers had been formed and on the entire surfaces of the
. areas where the colored layers had been formed with 1éaving

peripheral printing margins. Then, the applied transparent ink was

is



Fabrication of Third Decorated Sheet 3 Col or ed
layers 2 of 30 mmin length and 50 mMmin breadth were
formed at intervals of 30 nmin I ength and breadth
respectively on a pol ycarbonate substrate of 210 nmin
l ength, 297 mmin breadth and 0.5 mmin thickness

(Pol yca- Ace EC- 100 nmade by Tsutsunaka Pl astics

I ndustry Co., Ltd.) by using a 250-nesh/inch screen
printing plate, as a pattern of the colored | ayers 2

i S g8V b RirdePh@bo Vi®rsr 60 dilfated ro $6rh Aataidparant tmied
| ayers 2 mght be arranged in 3 rows in breadth and-in
4 devembaving a Higtthigmessefthétmt he areas around the

su ate where no col qred | ayer [ [ ]

st o HaRheh Bin SRty AR S IR B, e
dr bggh ida 1§ £11390efe My i REs &l prEBt 1HigBia@6 ch@he ft@amgparent
colored layers having a filmthickness of 6 L at

[ 0680 18yrs etheonthe/aprliied pAbes isgsiayep ik pedried in a drier

1 t ink. | j ed 250- reshl.i
o BR RS B bR T8 RRbEtoalt A TR SRS AT AR B LB e 5
hagd, Rees, L0688 8Ad 208 hAA NG £116 S kRSO0 £ Reis

areas where the colored [ayers had. been fornmed with
| edwruegl. peri pheral printing margins. Then, the

ied t t Lnk. dr.i [ [ t 600 C
FOMaE’ | r e oF M VR A aPeR CAIRE | ayer having
a film t hiekOesSnd £16 rhilac@brd QPR biSTe 3 Wdifloaded ina

previously prepared adhesion |ayer ink was applied by

a h60: afahhihfsdtien mebhingmiachingand polypyapylene as a molding

transparent ink,layer. Then he applied ad
g Bpdely e R

| AR RRSIRERENE PACER RIS Badedy 1ESpt FORBLR e
t oﬁé%ﬁfio%a%e%oy?w Iﬁirﬁ%@gr e dn58880n SR MR Eundie@nghi ch
an adhersion layer having a filmthickness of 10 it m
i schatifkens HHAT24 P epareabtore of 200N IChniit nidd tRodgrature
SaroTP I4()e ° 3C to fabricate a third molded body sample 3 by integrating
the molding synthetic resin with the third decorated sheet sample 3.
[00s3] - Peeling Test '
A test piece of 15 mm in length and 50 mm in breadth was
fabricated from the obtained third molded body sample 3. The
iﬁj ectionmolded resin layer and the decorated sheet were subjected
toa180° -peeling test according to the adhesive-peeling adhesive
strength test method of JIS-K6854-2. The resulﬁ of the test is shown
in Tabl.e L '
[0054] Example 4
Fabrication of Fourth Decorated Sheet 4
A fourth decorated sheet sample 4 was fabriéat;ed similarly :
to Example 1 except that a polypropylene sheet of 0.3 mm in thickness

(rdemitsu Unitech Co., Ltd.; Pure Ray) was used as a substrate sheet,
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The obtained third decorated sheet sanple 3 was | oaded
in a nmold of an injection nolding machi ne and

pol ypropyl ene as a nol ding synthetic resin (PRI ME
PCOLYPRO J707G made by Mtsui Chemicals, Inc ; nelt
flowrate 30 g/ 10 m nutes) was injection nolded under
the conditions of a resin tenperature of 200 C and a
nold tenperature of 40 c to fabricate a third nol ded
body sanple 3 by integrating the nolding synthetic

I eSiHa L\ ddhpbEf: ibRinfisted @8 Do e bg BEGInSHgRlres By weight of an
[ 0053] Peel 1 ng Test A test piece of 15 mmin

| erpycrl P01 mesim S8paner Ay %¢£§%é¥@&tf? Byfrorarbon

obt ai.ne hi.rd_no bo sanpl.e 3..Jhe inj Mol
ol S PP PR o et gy o L L e e Fdefifng
Sukifeet 8fla 10par k3 Reighe )i iRBciARte 300DEE aNFCt-@ghherlent
adhesi ve- peel i ng adhesive strength test method of

J| SreR8854-105 wik epplind| an Gfe erpdre suridoe WnesA@gidn Tabl e

1. 10054 |l e 4 Fabr.i.cati f .Eourth t
h 30-mpen L5t acTegn pETTN:RS LA Spa §RAT il 2EE Sl taver
f ali 684 8¢ 5h hi dleks b 66 aMRls&olnex B¢ Riryiitpthetapplied

pol ypropyl ene sheet of 0.3 mmin thickness (Idemtsu
Unidoepbsi®don ihediniePatd0Rag) fom0 mgnwea sran fommssk r at e

h t hat iti ' i f b ddi
30 o Drepargeagt i Foldea sl aRBId e’y 250
parts by Wei ghtai0kadBuPdeicrErd sHREahpe 8 @by @04ded in a

(sol vesso 150), | part by weight of silicone )
antriofl @ affianginggetitonand 416y paeitige lepd pel ghropyienszty aatdiag
havi ng an NCO- equi val ent val of 16. 5. was, Lied on
{ nEVBRRTTE RaiLh SR, PARLPR 7S Baosie i e et el The:
prijag| 0 uli B A NS cBENIEShOIH b @MEEr BV NY
a f“'lgﬁlrcnr%tgﬁ‘?%%]e:%os@)(}f “% %éen vvasa%?)jﬁmsd by dﬁyi ng rt-he
appioheit ionspas tdsdn tenparatuire of 200 50C &nd o moBd tefineyratare

was for,med. [0055] Preparation_of Fourth Ml ded Body .
Sarmi 48 “4C to fabricaceinEapehingaed BRAY FATRICA R B CTRdpe

Sa'@ﬁk%oidl"i%ssl[}]m%ﬁgt?gc .Jc:%lsi% b dnafecat BL&SEOD st A1 e 4.
machi ne an ol ypropyl'ene as a nolding synthetic resin

( PRIMMEs RO RIcDadd 846y satta eldywald dubjectentto e peelingriest

melt flow rate 30 g/10 minutes) was injection nol ?dl
un@dmilazdy tofrerpbnt Fhe geswldiof ?%ﬂﬁ%?’-“a’c%?@w&rmﬁg g

an mol d_t erature of 40 Cto fabricate a fourth
nolqg@g] bo%‘faggi)n% e 4 by integrating the nolding

synt het i criesifstidddrhfes sraet t1hFaghe L exaidedt nd haly 1cERsiple
4. The fourth nol ded body sanple 4 was subjected to a
pedivagdopdet i pmold of\an giesEian volding Rachine and nolyHge

te Sé.ts.z ain?ol ggg\gyﬁt%ezgg lrees:i:.Lﬁ (2{]1%?1@ E%f%aplngdés by Toray

Industries, Inc) was injection molded under the conditions of a

resin temperature of 200 ° C and a mold temperature of 40 ° cto
obtain a fifthmolded body sample 3.

{0057] The fabricated molded body sample 5 was subjectedtoa
peeling test that is similar to the peeling test method of Example 1,

and the result of the test is shown in Table 1.
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The first decorated sheet | fabricated simlarly to
Exanple 1 was | oaded in a nold of an injection nolding
machi ne and pol yam de as a nol di ng synthetic resin
(ALAM NE 041007 made by Toray Industries, Inc) was

i njection nolded under the conditions of a resin
tenperature of 200 C and a nold tenperature of 40 Cto
obtain a fifth nol ded body sanple 5. [0057] The

fabri cated nol ded body sanple 5 was subjected to a
peelodssl t ecdmpbhattivieExaigplid Ar to t he peeling test

nmet hod of Exanple I, and the result of the test

; IS
shown in FAEARE Yhat fOBESBRYSFRPIR I BRSMRCER $1 areas where
EXCRRbrdd Uy BANERL QO Sl dEL GnbAL AB UoRALE 1aPe Al fae
wheré col ored l'ayers were fornmed and areas where no
col frrped hep iR Eofid®dotéd Biydra\inithef smbrerhteodleeed

| ayers on the substrate sheet,. adhesion |ayers having
a tadheriraskaysrs having atiidneshel Lo E5on BRFFRLoRRT davers
formed simjarly._t t '

shd&Fe gfsﬁr%ecicso 1r1rn6§?ra ¥ 150)6( g’g%’&g?é tf%a?b@?éit%aat &%c%rgfé:@ Eﬁéeq‘:qof
Coadmphime veRLAgte Rody sanple 1 was fabricated using
the obtained decorated sheet of the conparative sanple
1 sim | ar byorpriExivpireldedhedy samplel vep fapricperd PR the

test that js simlar to_the peeling test .of
Thavradiedesprind ok Of e e Ly fRap 1 SUATRE b

[ 05 e IRNPAELINRcERIPL @edling test thabieaefhnildinto el
adhesion | ayer having a thickness of 10 jL m was

. f opeetimgrtasheifnaupial e Thhresultpoiferenteds shpwatingfabe L.
co ]ative examl e _2 s fabricated simlarly to

Ex: e 1 Comparative Exa arative nol ded body sanple 2
was fabrigaled cuak B dahEs QP BlyRL hatfiPs 8hedmeheek 10fu m
the conparative sanple 2 simlarly to Exanple 1 and
Subjecbened o thepswistmgte siset Adecomtsisheel of @ qonparative
| gﬁel in . test gbfgég&gmlﬂaﬁ@etg esul tleqf the test is

A comparative molded body sample 2 was fabricated using the

obtained decorated sheet of the comparative sample 2 similariy to
Example 1 and subjected to a peeling test that is similar to the

peeling test of Example 1. The result of £he test is shown in Table 1
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Wol Table 1 Peeling Strength kli/m Exanple 1 2A
Exanple 2 2.2 Exanple 3 2.4 Exanple 4 2.0

[0060] Table 1
Peeling Strength kN/m
Example 1 24
Example 2 2.2
Example 3 , 2.4
Example 4 2.0
Example 5 2.0
Comparative Example 1 0.5
Comparative Example 2 0.1
Tooe61] The decorated sheet of the present invention includes a

transparent ink layer having the same varnish composition as
colored layers and formed in areas where no colored layers are
formed on the substrate sheet. When the decorated sheet is
integrated with a synthetic vesin after further forming an adhesion
layer on-these layers, the adhesiveness with the synthetic resin
does not depend on the sizes of the areas where colored layers are
formed, designs, shapes of the decorated sheet surface or the like,
thereby enabling a decorated sheet having a good adhesiveness with
synthetic resins and a molded article havingtherefore a high

peeling strength.

22



Exanple 5 2.0 Conparative Exanple 1 0.5 Conparative
Exanple 2 0.1 tool The decorated sheet of the present

i nvention includes a transparent ink |ayer having the
same varni sh conposition as colored | ayers and forned
in areas where no colored layers are forned on the
substrate sheet. \Wen the decorated sheet is
integrated with a synthetic resin after further
form ng an adhesi on | ayer on these |ayers, the

adhesi veness with the synthetic resin eines not depend
on the sizes of the areas where colored | ayers are

f cLated, desi gns, shapes of the decorated sheet surface
or the like, thereby enabling a decorated sheet having

a good adhesiveness with synthetic resins and a nol ded
articl®e hBvPRgPaaRereffcd At hYRjiThp e CPHYF *O0r &iftth 18 tormed

Cioﬁi PBinting on a. substrate sheet made of thermoplastic resin,
comprising: a transparent layer coating on the entire surface on
a side where the coloring layer is formed of the substrate sheet
or in the areas having no coloring layer formed on a side where
the coloring layer is formed of the substrate sheet, the
transparent layer coated by a transparent ink with as common
varnish gomposition as the ink for coloring layer formation, and
of a varnish composition made of polyester polyol based resin
and isocyanate; and an adhesive layer formed as the outermost
layer on a side where the coloring layer is formed of the
substrate sheet, wherein the adhesive layer is made of
polyethylene or polypropylene of a molecular weight of 10,000 to

150,000 with a maleic acid denaturation rate of 0.3 to 10%.

2. The decorated sheet according to claim 1, wherein the
coloring layers are formed after the transparent layer has been

formed thickly on the substrate sheet.

3. The decorated sheet according to claim 1, wherein the
transparent layer is formed at least in areas where no coloring
layers exist after the coloring layers have been formed on the

substrate sheet.

4. The decorated sheet according to any one of claims 1 to

3, wherein the substrate sheet comprises polycarbonate.
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1. A-decorated sheet on which a coloring layer is
formed by printing on a substrate sheet made of
thernopl astic resin, conprising: a transparent |ayer
coating on the entire surface on a side where the
coloring layer is forned of the substrate sheet or in
the areas having no coloring |ayer forned on a side
where the coloring layer is formed of the substrate
sheet, the transparent |ayer coated by a transparent
ink with as conmon varni sh conposition as the ink for
coloring layer formation, and of a varnish conposition
made 0$. pahyesicerapal pokethasedrdiagi o ey Po@fankdiers 1 to
230 QR AdRCEhY CobRXCLed OHIRY B5nf18o0UL CLABFLI HGE QBsin
a Side where the coloring layer 1s forned he .
s@iBst MALE sRREEIngnEIYErncaHe YadiBes e | BERAEMPRE nffle *8F 1LY
pabyedikgl Bferofopaky@t opyl ene pérmramiiecul ar wei ght of
10,000 to 150,000 with a maleic acid denaturation rate
of 0.3 to 10% 2. The decorated sheet according
to cl afm B moliacdepatite daboidehgd| Ry engegratipgr pegpcorated
afshsét the 4d &aﬁ@ﬁf@nﬁai/&y%tﬂaéi sbﬁﬁ]ﬁletﬁ@r peshd kbatdiniag at
SSEBTHIRG Tb PO AT THPL LR aPe: FOTRATES doparEn SFap drirsms:
f oheredeatratedssheet armaghier® n@lquerler ilaged ayer §ormed by

Ekﬁtﬁst &h theseoihiag Ah@ger %\aBéV%fbe@{érfn@gElrE@dl@n resin,
e subst rate sheet decor at e

aCEEHRG (b HAYAED RIS R TB003, PG (REFce on
sabsideatBeshebt cdopingesiypol T dobordited. the substrde sheet

TQ? ﬂ?cc%(eaé%ssQ§€Ingg%058|i&gn501£fé\é @Qﬁn&f ﬁl é“ é@ie where
3, wherein the substrate shéet ‘conpri ses

tﬁlé? nsplaEee Yastn for faFrch ebl &PﬁngSHbéfzé?t calPegF:  the
adhasepueerttr eaatyﬁentco@teceaw |y acHhepbvent ajdr Wiechnmati @pmmon
n d. ydi ¢.e d
f DR RRLEPLIRC ae phe sok Bor SoTBLARS 1810 Hobmation, an
aﬂﬁeél wr}layeﬁowqqsrtamsqu?etqfc PRAEFTF SEo ROAY N ng‘lS&tﬂ resin
| eadt i HQaftePOlaypr apy benesiasd 1ppdy afdrthed bys f thdn cutermost
insert noldin th dec rated sheet on whic h
colori ng' Iaye?d?s go %“%y DIEALT ngS %ralgu s???ﬁ of the
sheetrabele eethervhspkeant | tha esidhesivec| davery: i@ made of

tﬁ%ﬁ%@a{;ﬁ&% | ayer epﬁxﬂo@ 160 the feraatl rn%lsaﬁia&ce wRHgit  of
sl de where col. o a IS or
stbtPate 15519e§?0 SHEPn g‘?ﬁ’é é’F eaacsldhg‘?ﬁ%g‘r%mélolr%’ﬁ? n"gf 0.3 to

| 88%er forned on a side where the coloring layer is

formed of the substrate sheet, the transparent Iayer

coat ed by_a transparent ink with as comop var ni sh

conposi-t i B dRIERE PRRIFIST aC6PTH g tPayer it of naticeRin the

ad]ﬁ:dftfat@d vitleBt Shs congesitt iianwnate oflopolgyasvers poley gbrmed
resi CY n a AY,

for rred gs t? ﬁg&%ﬁte g?ms?g‘fayhgg g’?}eaeg s?%%é\?\lhg}ﬂel@éﬁ{l on the

cotsticate [shyer susferes-ned of the substrate sheet,

wherei n the adhesive layer is nmade of polyethyl ene or

pol ypropyl ene of a nol ecul ar wei ght of 10,000 to

150,000 with a nmaleic acid denaturation rate of 0.3 to

10% 7. The nolded article according to claim

6, wherein the decorated sheet is a sheet in which

coloring layers are forned at4er a transparent | ayer

has been formed thickly on the substrate sheet

surf ace. 8. The nol ded decorated sheet is

formed at | east coloring |ayers have



article according to claim®6, wherein the a sheet in
which a transparent layer is no colored |ayers exi st
after been formed on the substrate sheet. 9. The

nol ded article according to any one of clains 6 to 8,
wherein the substrate sheet integrated synthetic resin
pol ypropyl ene and pol yam de. conprises pol ycarbonate
and the contains at | east one of 10. The

nol ded article according any one of clains 6 to 8,
wherein the substrate sheet conprises pol ypropyl ene on
whi ch easily adhesive |ayer formati on has been

per f oBredThe molded article according to claim 6, wherein the

decorated sheet is a sheet in which a transparent layer is
formed at least in areas where no colored layers exist after

coloring layers have been formed on the substrate sheet.

9. The molded article according to any one of claims 6 to
8, wherein the substrate sheet comprises polycarbonate and the

integrated synthetic resin contains at least one of

polypropylene and polyamide.

10. The molded article according any one of claims 6 to 8,
wherein the substrate sheet comprises polypropylene on which

easily adhesive layer formation has been performed.
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