DECORATED SHEET AND MOLDED ARTI CLE | NTEGRATED W TH THE
SAME BACKGROUND COF 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 acturing the decorated sheet and an injection
nol ded article integrated with the decor at ed sheet.

2. Rel ated Art (0002] Anong proces

decoP R THNEDGHES AN 1R ABTS PR TR Bech Bty gum prae
nol ded article, there is known a synthetic resin
nol di ng process (hereinafter often referred to as a
filminsert nol dipgagredidses T IadunetToN printing
materi al such as a synthetic resin sheet or filmthat
hagepreni sl yibedan printed by ink (hereinafter often

feﬁred to as a decorated sheet) 'is |loaded in a
pei. ana‘hepgyﬁemref-n%errté@nrfeﬁlet%fce@t%%quﬁtedtsﬁeew d

f tegrati d ted sheet [0003] Thi
plgﬂgglgggte gtlgﬁg tf‘Lglgt % r%oq%ﬁnggfﬁg % S ee gllatzglrt):lp %] than: ﬁas
gﬁ%&ﬁ% 2 e&y ﬁPlIQ{édr@{ pedartd el & Elﬁhtﬁ&%@éﬁﬁﬁ an ink

application of direct col oration,

RajcherdH zﬁbgmfet:eurmg fHd Béddrgited shees Hridme ing edthen molded
nol ded article. Another advantage is that since a
Ertitée ihbgeratedrnigd Wie ddnordeéedsheed sheet can be
held in close. contact between the synthetic resin
nDIded article and a substrate sheet or filmof the

Eor ted t, much better scratch resistance 1is
ac |evgﬁie as conpared with printing processes for the
slebdzices adotf phddad sald 46 185decRd el B8 b8SHILhE BErface of a
decor at ed artlcle is less I|ker to change with tine.
Twshetid sepironelied sriisdd, firre is known a synthetic resin

molding process (hereinafter often referred to as a £ilm insert
molding process) inwhich a printing matterial such as a synthetic
resin sheet oxr £ilm that has previously been pz;:inted by ink

(hereinafter often referred to as a decorated sheet} is loaded ina

'mold, and a synthetic resin is injected into the mold for integration -
with the decorated sheet.

[0003] This pfocess has one feature of being capable of applying
decorations even on molded art:i’.cle_ that encounters difficulty in
application of direct coloration, patterning, etc. by _printing. ona
_eurface of the molded article. Another advantage ig that since a
printed layer formed on the decorated sheet can be held in close
tontact between the synthetic res‘in molded article and a substrate
sheeat or £film of the decorated sheet, much better scratch resistance

is achievable as compared with printing processes for the surfaces



appl i cation of decorations onto the surfaces of

vari ous equi pnments inclusive of not only snal

el ectroni c equi pnent such as cellular phones and PCs,
but al so various electric appliances and autonobile
parts. [0004] Conventionally, in the filminsert
nol di ng process, various proposals have been
submtted to i nprove nutual adhesiveness anong a
shfeedl dedravtigl as,ceeoriat eebulayey deaocatant @d ilcdgds less
formng ink and a synthetic resin filled for nolding
wHé&ely dormhagoestichdd meaydys, Bis BYPeRSSntp usef for
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layer o conposi tion havi ng forned
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printing. [0005] However, by the filminsert nolding
reatess, there are fornmed various nolded article

g@gd cts such as those havin corrugated surfaces and

nt | REBYRNtIORST B da 1he BT TR IR IRG FRgESS, various
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Siveness between rate o ecorate
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colored layers and a nolding resin is taken into

- comEhdetrarésin £ Foredaf detardngdvienl forntihgtcohased ddyeredoy
design by both of the color of the nolding resin and
thangeedr ated | ayer, for exanple, there is sonetines a

probl em_t hat _g&gr_ggﬁﬁi %t man reas, wher e na tCOIn?rr%(\jre
| ayer i SPBrfsd and™tha OFﬁxaéggﬁJ'rﬁ%EFm%ﬁ%est% ess
- hegueen. e ‘?ertqloa[ g&f}dpzf%g%%@ det Ne PR AL NGind &/ Br more
becones 1 nsufficient,” théreby separating the decorated
fddoib? 1hiehs bhe ahesinestep ek Ngr @epdds febaRenposition
after having formed colored layers on a thermoplastic resin sheet
by printing.
[0005] However, by the £ilm insert molding process, thére are
formed various molded article products such as those having
“corrugated surfaces and discontinuous decorated layers.
| For such molded articles, it is sometimes insufficient that
only the adhesiveness between the substrate of a decorated sheet
N énd colored layers or adhesiveness between the colored layers and a
, ﬁolding resin is taken into consideration. For a decorated £film
that has refined design by both of the color of the molding resin and
the decorated layex, for example, there is sometimes .a problem that
thei‘e 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



[00061 It is an object of the present invention to
provide a decorated sheet having a high adhesive
strength between the decorated sheet and a nol di ng
resin regardl ess of the shapes of printing inmges
formed on the decorated sheet and the shapes of

nol ded articles, causing no peeling and having a good
weat her resistance and to provide nolded articles
usiamgthehee sigicterending hudtts BUPRMARY [ 00071 The obj ect

0[9 ‘iﬁ?e present invention can be attained by a
dO8M at edtdiseth OPIPSR L hhe BreFEtf ’r%‘S?é’It%O’arté’ ISV HER by

Rid n%gg% SNLE: n, PSR B SaRLERl. SUTRELRWABEen the

I C resi cora t conprising: a

[JRIBSRBE S Bhed BN 2 RAKE NG rBBi B@gﬁﬁlleég W Heagkapepfo@
t hernopl asti c substrate sheet or at |east in the areas

agfrisaiidg isa@st fatmedsireebe Havorg adeheek emidnchd slymgres of
forned, said transparent |ayer coated by a '
MRSBRTEAC1 G ICaipng a@ P@@hma%hﬁvw a Seﬁé FEPERYN as

the.ink for oIorln a or.na an adhe
Tpar Crar et B Braten Bt TRy aR Ui Al TR e S e
sheet on the side provided with the colored |ayers of
the substrate sheet. Further, on the decorated sheet,
there are forned colored dvmmarsg after a transparent

| ayer has been forned thickly on the surface of the
ot r at Bhs obdect O thh@reeent ateehtsioactan bdhateaingd by a
formed a transparent |ayer _at |least in areas where no

coresr et 5’9/%‘5‘(%1%%%?11 SP1Sret LsE P e e YRR Rt
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car onate

d,%ee ARrshaRt: a Eb&@a&@hﬁ qfage:s Gs&t 11PORELS @it dre Burface
t hernopl astic resin for

e anthehaﬁ@astbasubsytﬂﬂtbeﬁieae or at least in the areas of said
substrate sheet having no coloring layer formed, said transparent
layer coated by a transparent ink with as common varnish
composition as the ink for coloring layer formatiomn, and an adhesive
layer formed as the outermost layer of said decorated sheet on the
gide provided with the colored layers 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 thé decorated gheet, there is formed a transparent layer
at least in areas where no colored layers exist after colored layers
ha{re been formed on the substrate sheét.

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

- On the decorated sheet, the substrate sheet comprises a



treatnment or easy adhesion |layer formation has been
perfornmed. [0008] WMoreover, there is provided a

~'mol ded article fabricated by integrating a decorated
sheet via an adhesion |layer with a synthetic resin by
filminsert nolding. A decorated sheet conprising: a
transparent |ayer coating on the entire surface of a

t her nopl astic substrate sheet or at least in the areas
othemicplastissresiref shekicthesiargdnbaxl-eaFhly 1agpesive
formed, said transparent |ayer coated hy a
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sheelgraRi hd8 detbdfrdd oNddded: Wbk Aahdei 0l HFeadveitdygrs of
the substrate sheet. Further, in the nolded article,

t enidetde atetn seEtin insart sioééingpnaweicohatsl shest

| ayers are formed after a transparent |ayer, has been
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In the | ded article, .the de at ed. sheet is a_sheet
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pol ycarbonate and the integrated synthetic resin
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In the nolded article, the substrate sheet c

ri ses
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The decorated sheet of the present invention has a
ustifedran wHich colored layers are formed after a transparent layer
~-has been formed thickly on the surface of the substrate sheet.

In the molded article, the decorated sheet is a sheet on

- which a transparent layer is formed at least in areas where no
-colored layer exists after colored 1éyers have been formed on the
substrate sheet.

In the molded article, the substrate sheet comprises
polycarbonate and the integrated synthetic resin contains at least
one of polypropylene or polyamide.

‘In the molded article, the substrate sheet comprises |
polypropylene on which coloring-layer-easily adhesive_treatment or
easily adhesive layer formation has been performed. and the
integrated synthetic resin contains at least polypropylene or .
polyamide.

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



adhesi veness on its surface regardl ess of whether or
not colored |ayers are forned because there is forned
"a transparent ink layer having the same varnish
conposition as a coloring ink used for formng the
colored layers in areas where no colored | ayers are
formed on the substrate sheet. Therefore, the
decorated sheet of the present invention can provide
aafimsdodness pelisssaviaye aeguot esgdiadiorbne % nftt ¢pigred
nol ded article .integrated wi,th a s%nthetic r esj
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. acconpanyi ng drawi ngs, wherein |ike nunbers reference
| £doamee] @neint subsy@@& Hhebt GShelAfoe, tBeglegorated sheet of the
cross-sectional views illustrating a first decorated
shergengndvant | o canBrafekiend B9 lied egritiedanng & gred
decorated sheet: {0012] F . 2A to_ 2D at .
PO SERTORAT D BNEt AT LS T At Betna REER R e
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decorated sheet; [0013] FIGS. 3Ato 3D are

. CERESEsSECE ideBatansdestteelt] duiFheatrtheal ikiehi rd decor at ed
sheet and a third nol ded body integrated with the
decorated sheet; and [0014] FIG 4 is a plan view

illustrating the pattern of colored | rs.
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is formed by printing,

- loo11] FIGS. 1A to 1D are cross-sectional views illustratinga
first decoréted sheet and a first molded body integrated with the
decorated sheet;

[0012] FIGS. 2A-£o 2D are crosg-gectional views illustfating a

.'secdnd decofated sheet and a second molded body integrated with the
decorated sheet;

[0013] FIGS.3A to 3D are cross-sectional views illustratinga
third decorated sheet and a third molded body integrated with the

Tdecorated sheet; and 7 |

[0014] ~ FIG. 4 is a planview illustrating the pattern of colored

layers.

DESCRIPTION OF EXAMPLARY EMBODIMENTS
[o015] The present invention has focused attention on the fact

that for molded articles formed by film insert molding using a



adhesi veness between a substrate sheet and an adhesi on
| ayer affects the case where an ink having a good
adhesi veness with the substrate sheet and the '
adhesion layer is used as a colored layer. formng

i nk, that the peeling strength against a synthetic
resin integrated with the decorated sheet is affected
by the shapes, sizes or the |ike of prlntlng patterns
f deqradtod shhet daodiah @dﬂw@yeted aaver {hLorngkby esinhgs:

t th t | ded article bec
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inproved by formng a transparent |ayer with a

t fanspgriedt thak thapeslindhetsageh againgtsh syohposic Feain
as an ink used for printing colored |ayers in areas
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pol yester sheét or I ke generally used as a
sifpsirrateertf pdidta cleeonat edrehe eheid hb cotbped layers are

materials, for exanple, by m xing varnish prepared
f fomeddlyyeprontingolnkel resin with predeternined col or
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As a co ayer formng printing ink, a varnish is
sedmedshdomnposnsinder @ iok uskd dohggiinees soiwrdd ldwers in

substrate sheet. Further, in consideration of
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10017} The printing ink forming images on the decorated sheet by
printing is prepared by mixing varnish having a good adhesiireness
with polycarbonate, a surface treatment polyester sheet or the like
generally used as a substrate of the decorated sheet with color
materials, for exampie, by mixing varnish prepared from polyester

: polyol resin with predetermined co.lo.r materials.

[0018] In £ilm insert molding, after having formed the colored
layers by printing, the decorated sheet is loaded in a mold as it is
or after forming further an adhesion layer to inject a synthetic
resin such as polycarbonate and mold a molded body.

[o019) As a colored layer forming printing ink, a varnish is
selected in consideration of adhesiveness with the substrate sheet.

" Further, in consideration of adhesiveness between the molded resin



and the colored layers, a material having a good

adhesi veness with both of the nolded resin and the
colored layers is selected as an adhesion |ayer

provi ded on the colored layers to inprove adhesiveness
between the synthetic resin and the colored | ayers.

[ 00201 However, in selecting the respective materials
for the substrate sheet, the colored |layer ink, the,
adRéshe solarrd layrrs RaateyithBay g @ gPpc gdeepifvgness with

TReth R cub TEnaed Eer S AR Ted Sl SRS b e pe Rl
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esi on never been taken into
caasdsieeati®beSwdd theBinthetThussihfand thecwiiared 1bgyes.
is not forned on.the entire surface of the substrate
shentl t revarbesinerientibatthearesphet iviendieriads Spedhe
and the synthetic resin used for nplding becones
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resent |1 nvention r to 1 nprove

adhssirwenasscbahwaeh dhendecorat atusdeedbr aptaidifor the
nol ded synthetic resin, a transparent ink |ayer may

bedii@rivededsy batweanshEpas @it rahk shkeaviang theeddaaton layer has
varni sh conposition as a colored |ayer formng
PREYRY PRET Ak et treconsride gt t81 Sidd ciapels on the

substrat e_ sheet rintin ar. a . transparent |aver
may be pr 'hHFe&fbi‘/Q%%atthr@%gFéﬁnoq% S %éeseg%lerree
gguf%c%f&dtﬂég%%ﬁrt@ Jﬁl%g? lcéhe [1a8Bs i N eRBHdt Gees tagéace

e sl de on ich the colored | ayers are forne
afié¢®rattBe sheet anad neayeihebiy eebRelisdDEGE dobyiridisecomes
printing ink. 100221 Further, the sequence of form ng
t besufdlioient hnyermldad arhdcle haniha shEflcipat Reelipg
speci fied, and the colored | ayers nay be forned after
haSRY R GPRBEE PRETELHRGAPRRIN S yer or vice versa.

fE‘g)@rErleJldf otnfgtetLhZe &%(é&tntalrn%ﬁtmrl% Me“}q!oo{n%}olv@yﬁ{es are
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 forming
printing ink before forming colored layers on the substrate 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
trénsparent layer ig not specified, and the colored layers may be

formed after having formed the transparent layer or vice versa.

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



7 substrate sheet, the peeling strength between both
the colored Ilayers of the substrate sheet and the
areas where no colored |layers are forned and the
nol di ng synthetic resin can be inproved, and even if
there exist areas where no colored | ayers are forned
on the substrate sheet, the adhesiveness between both
of the areas where col ored | ayers are fornmed on the
ssifettrate sbigebt therpbaliing staasotihkeereendoqisy WMO&‘?& S

S e e e 20y A A e peelind e

"YU Bk LEP LAl mSRRAE LA L O Egﬂfgan BUritReEved Rnken

present 1 nvention e entire sdarface
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margins inevitably left around the substrate in

psiubtirage ahdeexurepidhegévemptes dtypentictho furireaessarhere
for a nolded article. [00231 Further, in the present
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bot h varni shes are perfectly identical in’ingredient
atth BOBbENtimaAsvaEans that they have a high affinity
even if they are nore or less differgnt in mxing
rati o anditrdes, th thepceesy {pvanidradi éﬁm@(@%ﬁhe@@ﬁ#e

materials. [00241 That is,_for a printing i nk. m xe
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S’ conpa a transpare Even in such
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as Iong as the sane ingredients are contained as a
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and a sol vent. . .
composition meang that the resins and solvents composing the both

varnish compogitions have similar or identical properties and a
iarge mutual af f inity, but does not mean that the both varnishes are
perfectly identical in ingredient and conteﬁt and means that they
“have a high affinity even if they are more or less dif ferent in
mixing ratio and have differences in ingredient except color
materials.
[0024]  That is, for a printing ink mixed with color materials for
forming colored layers, more ingredients may be mixed in addition to
color materials compared to a transparent ink. Even in such a case,
the varnish compositions shall be deemed same as long as the same
ingredients are contained as a resin ingredient composing the
varnish compositions and a solvent.

[0025] The decorated sheet of the present i_n{rention and the



[ 00251 The decorated sheet of the present invention
and the 8 nolded body integrated with the decorated

sheet will be described wth reference to the
acconpanyi ng drawings. FIGS. 1A to in are
cross-sectional views illustrating a first decorated

sheet and a first nol ded body integrated with the
decorated sheet. A first decorated sheet 51 can be

f mdidedatodyt inyegorrrdyith the daspratedtshienk Widyde dscribed
havi ng t he same varni sh conpositigon as an ink formng
c‘t.’)’rté“r%‘?)fel%?‘é? 0 F e RCHORRaNYING F Y3 8H1 ored | ayers 2

are forged B8 13}@% B8 Q&ef n%l%eég ubidel Gy 218

after having forne e co ored ayers y screen

P el oRhtdd8hddKEn@R #iRet :dhatd Bbey iahegtatbdadith the
shown in FIG 1A and further by form ng an adhesion

| @aterraied ehedthe col ored | ayers 2 and the transparent
ink layer 3 as shown in FIG 1C.- Further, as shown in

FIG 1DA &i¥sy @@CQﬁﬂtaécﬁhséayﬁl F!né)&rfa&flcﬁ%?ﬁ‘ ]P?rE 5?@1814%13

|nte rat f| r deco ted sheet. %1 E
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sion “layer onits entire surface comng into .
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the entire surface of the adhesion layer is in
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| ayer having the _sane varni sh caonposition w t.he .i nk
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aghestveness can be obtai ned between the substrate
sheet and the adhesion |ayer. Therefore, when a

mol ded baoyhes, hahosatiedlsy imtagiasi mglded 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 surface 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 formed, a good
adhesiveness can be obtained between the substrate sheet and the
adhesgion layer
Therefore, when amolded bedy is fabricated by integrating
the first decorated sheet with the resin by insert molding or the

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



the first decorated sheet with the resin by insert

mol ding or the 1like, there can be obtained a nol ded
body of which the decorated 9 sheet has a good

adhesi veness. [00271 FIGS. 2A to 2D are
cross-sectional views illustrating a second decorated
sheet and a second nol ded body integrated with the
decorated sheet. In the second decorated sheet, there
aﬂeetdmwedgo@d@d@ﬁﬁVEa9e$s 2 having a predeterm ned

p on a thick transparent ink ayer. 3 as_shown
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eﬁkgegtgagﬂgé@g or the like as shown in FIG 2A
as shown in FIG 2C, a second decorated sheet 52
' can be mbtiad secbrayddaoratad sapeadivese ame | fayved 4odprede

entire surfaces of the transparent ink |ayer and the
delvered Hawjag & pyadet AEpinegspafiiewn o sk Dranspagent ﬁBk

I d body 72 ab b
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thickly on a surface on which a decorated |ayer of the
sihoshriat €IG.8heet is forned. Therefore, the substrate

sheet is in contact with _the. trans ar ent
contain P?‘P@‘taa% L) 20 hn gbrﬁp% Pt F5P é%ﬁﬁﬁ%‘fei’#g nl?

2 Eoe bR RS 9] 2P flieh B enQlonoke SOLELELL of che

FsTare ere nrng a decor at ed sheet
f@éhgga@ereoﬁ@{ mﬁélea%aa/eﬁe&emém@&ebsequent ly formed
adhesion layer. ‘As a result, when a nolded body is
f abri catieatthyrj abedoah iingFIG. 2D, a second molded body 72 can be

can be

fabricated by integrating the second decorated sheet 52 with the
molding synthetic resin 6 by injection molding.
[0028] In the second decorated sheet, there are formed colored
layers after having previously formed a transparent ink layer
thickly on a surface on which a decorated layer of the substrate

. gheet is formed. Therefore,the substrate sheet is in contact with
the traneparent ink layer containing a varnish composition

: compoeing the colored layers regardless of whether or not colored
layers are formed, thereby obtaining a decorated sheet having a good
adhesiveness'with a subsequently formed adhesion layer. 7

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.

10



t he second decorated sheet with the resin by insert
mol ding or the 1like, there can be obtained a nol ded

" body of which the decorated sheet has a good

-adhesi veness. 10 [00291 FIGS. 3Ato 3D are
cross-sectional views illustrating a third decorated
sheet and a third nol ded body integrated with the
decorated sheet. A third decorated sheet 53 is

f f0929]cat exteby3H ov AP age awosadirational Hyevs 41191-3%?@%%9 fn
FIG 3C after having forned col qred

a
sfélpneréhdepﬂqrﬁﬁ% gheet AAQ ) ti&dgRleRe Pedy s%F‘a@' ’éatseﬁ’é'&thlthe

nFIG 3A followed by form ng a transparent
|%F<cqr§3?7m$ éﬁ Sving the same varni sh conposition as an

ink form EﬂlchhQé&%tansQ{eét& Ratdu i &BEy WBehEng an
col ored | ayers a substrate sheet 1 are not

f edied candyken 4aarsaﬂsawmher BId.3e afakoheting fpensd 2okmed
formed as shown in FIG 3B. .Further, as shown in FIG
3Diyerrsthby dorsiipi iy orheahikeeon Fhp EHBREERFpgheet 1 as

| ntegratl ng.the _third decorated sheet 53 with the
E#éﬁeﬁqléo?’%gpﬁ T§*By"9 fij ecti on nol di ng. [ 00301

al}giya?&%? %19_1& %thé( th'a@i‘n%gﬁg %gmé? @Qrﬁ?sl&'é@rgposa&l@n as an

decor at eet, thernoplastic

Sﬂﬁ@féﬂﬁlﬁ@ccﬁ@'ﬂe@ 8 aPEBE2$BEH inl dfi:e‘ab neRreidmpsednayers 2 on
shapes. These substrate sheets maybe ones on the

saisfiasteratk shivietH axeasyt adivesi anl suepfazeyhare the caberasy
physi cal or chemcal treatnents or easy adhesion

| b3pears Zpee OISR eBaLT S Foplicators or pr| nt er
in order t | roVe the e
| ayer f OW ITp BN %Iy Q%EL?LI‘%BE%@? 95 %gn be

pech's ese su

' Sﬁ%ﬁll%ag@d b qglltlégﬁat?in\é‘ o thﬁlal ﬁdo@%té@%h@et an wﬁlﬁhy:hlec

resin, ycar onaté resin, a
molding synthetlc resin 6 by injection molding.

[0030] In the present invention, there can be used, as a substrate
of the decorated sheet, thermoplastic sheets that can be prqcéssed
in three-dimensional shapes.

These substrate sheets may be ones on the surface of which
easy adhesion surfaces are formed by physlical or chemical
treatments or easy adhesion layers are formed by coating
épplicators or printer in order to improve the adhesiveness witha
colored layer forming ink.

Specifically, these substrate sheets may include a vinyl
chloride resin, an acrylic resin, a polycarbonate resin, a
polycarbonate-polybutylene terephthalate yesin, a polyethylene
terephthalate resin, a polyester resin, a polyprppyléne resin, A-PET
{amorphous polyethylene terephthalate) , a polyacrylonitrile resin,

or the above-described resins on the surfaces of which an easy
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pol ycar bonat e- pol ybutyl ene terephthal ate resin, a

pol yet hyl ene terephthalate resin, a polyester resin,
“a pol ypropyl ene resin, A-PET (anorphous pol yethyl ene
terepht hal ate), a polyacrylonitrile resin, or the
above-descri bed resins on the surfaces of which an
easy 11 adhesiveness treatnent is applied or an easy
~adhesion layer is forned. [0031] Mbreover, the
tddesopeusts tresitpens inappl pe@ breairapyadhesi ek AREST &f
50 to 5000 It mrespectively. If the thickness is |ess
t}F™e80 ,u m the sheets cannot follow the stretching

831 bel redN %ﬁg %gej:'rp tllys%(fé (yhgg hgpéagec’ ﬁiﬁ%ﬁ-yh o r

p055|bly eadl ng reaks or wl n

handkntis b0 1BI VBN BSH rkSpdMi®el DA FI0 1R chhesd RS less
sheets sonetinmes cannot follow the flexion of a nold,

- nEtenr§ i tm, tHe Eheets tatmotpfadueecte sixgptchies wbewheing

decorated nol ded article. Anong the above-descri bed
tevecRepedie it@rgﬁeéwn@nswr@s;t sy P@?Wéﬂﬁ 1550y RA CRATREES

resin ol Ien .chlori

r%fsmfaﬁsg LI 085 e KEBEYT A ate orap S0 4 o

131% Lhdi s%ﬂ\gt%nié BLSRAT &5k oL AR fléﬁﬁnfyfva RO & nBROHg it
esiveness wth a polycarbonate resin to a

PulerREQDY LEBRosH@eh high-Basy sa6h @storatd)rildeantislag
a conposition containing an acrylic polyol resin is

pr ef er aldimpnf cheredbovendedur ibedfticsmeplasiac pbegpe.cgEsene
sheet. Specifically, an easy adhesion |ayer formn

GHEEAF I%M POLHTRACERRE A I BPPTOBFYTe Ferifohayinyl

i ncl ud 05-.0 de by Tei koku Printing Inks
ﬁ?ﬁora%a?eiFlgngggé%ﬂ%bréover as a varnish

Clooa2si t iRbn Hﬁgﬁgl/ fi0f 2 £61 S ¥01 HR01186and AXehEsPreht layer
t ranspar ent ayer, there can be used a varnish

ciotqiosiihyengdgicepdiicad vbyesh spe sipnd yambahiass alesind ot
| east one
polypropylene sheet, an easy adhesion layer comprising a

composition containing an acrylic polyol resin is preferably formed
on the surface of the polypropylene sheet.

Specifically, an easy adhesion layer forming composition
comprising an acrylic polyol resin may include POS-000 Medium made
by Teikoku Printing Inks Mfg. Co., Ltd. _
f0033] Moreover, as a varnish composition used for forming colored
~ layers or a transparent ink layer, there can be used a varnish

composition prepared by dispersing and dissolving at least one
| selected from the group consisting of resins such as aﬁ acrylic
resin, an urethane resin, an epoxy resin, a polyester resin, a
polyamide resin, a vinyl acetate resin, a phenol resin, olefin, an
ethylene-vinyl acetate copolymer resin, a polyvinyl acetal resin,

natural rubber, a styrene-butadiene copolymer, an

12



selected fromthe group consisting of resins such as
an acrylic resin, an urethane resin, an epoxy resin,

. a polyester resin, a polyamde resin, a vinyl acetate
resin, a phenol resin, olefin, an ethyl ene-vinyl
acetate copolymer resin, a polyvinyl acetal resin,

nat ural rubber, a styrene-butadi ene copol yner, an 12
acrylonitril e-butadi ene copol yner, a vinyl
aamtydoeiacig-betadicpel gopeil ymemn aetihrvlleﬁr\?@-tétﬁﬁc%’éﬁyl ate

copol ymer, a polyester polyol resin, pol yest er
p%ﬂaﬂ}m?ﬁﬁeewlﬁaﬁ—e%w&a%@%ﬁ%? C%?W& ﬁ&ﬁiﬁf%&ﬂ%lwl
th ter
Fhahof po e ATy R POl b B PR PSR Ak b
6;%%1 Sohngagh! Bhie Hf whhe: ahb&eowﬁimlggﬁfb@a ame:bhyi
hyl ketons or the i ke, an aromatic hydr ocar bon

sethanbl,sattinas ciralheehie, kyteesugoly esisyl 466 ate or the
sol vesso 150 or the like, or an aliphatic hydrocarbon

sbikge ket anpsheteh rremafty lopthylHestopR ©F o, peEeTetic

t.he var ish co Sit contain an .isoc at

¥eeh ‘H‘e?ﬁ’]ngép Gt HH SR AP, PRl v8beo
%BS% fred it o118 Jiqlbgggiéjﬂymkb%@ol%@g@ch as hexane or
tol yl'enedii socyanate (1D),” 4-4

diHehemd. et hanedi i socyanate (M),
hexanet hyl enedi i socyanate {i i), isophol onedii socyanate
(o083l ) | Meygiteam etk iveonisinatepdsXDiyn aaY conbain ke,
Particularly, a varnish conposition containi

a_ .
pisiopeanaie 03;3 6]“%‘? BB ngAE S Jy A oR S O TP d Y
agent SREE O S rne hald iU biaa Rh R0 DO Used
for the ur ose of" presen fivent i on e inks of
V@l‘y@éﬁe&@s@&§aﬂté 05N PAK4" Nd6 pRehY BfethSnBEi fsocyanate MDI),
pol yester polyol resin and a Solvent nmade by Tei koku .
Rreixatni tigy lemled 1 1 dScyanSoe , HLT)] i sopim lvmeds bsb@smnate JIBPRd
| ayer form ng ink and ? transparent ink.
xylylenediisocyanate (XDI) and the like.
Particularly, a varnish composition containing a polyester

polyol resin and isocyanate as a hardening agent is preferable.

[0033] For inks that can be uszed for the purpose 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 forming ink and a
transparent ink.

[0036) 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 ink layer and
a synthetic resin forming a molded afrticle, and can be formed £from a

polyolefin resin or the like by screen printing or the like.

Specifically, the adhesion layer can be formed from an ink

13



[ 00361 Moreover, the decorated sheet of the present

i nvention has an adhesion |ayer. The adhesion |ayer
has a role of inproving adhesiveness between col ored

| ayers or a transparent ink |ayer and a synthetic
resin formng a nolded article, and can be formed from
a polyolef inresin or the |ike by screen printing or
the like. Specifically, the adhesion |ayer can be
fomrmednizoat dsasnknd Seterted fiiargthe oramstonsiet svg e€Ped

fromthe group consisting of a copolyner qf .ethyl ene
SRR RPRY gf &ﬁﬁyﬁ%@%ﬂﬂ%ﬁ%@gﬁﬁﬁ?} Gt S}ﬁodiyf i ed

pol.yalef in.tesi I h an adhesi on | ayer,
t?ﬁgﬁ?%é%“Eg£$5%$F%§%g%%gﬂqﬁ%#%ed article having a
suffici entydien! duig St 4@00RneMsB Y| fthePOLYRbRML R NCated a
pol yam de or the like is injection nolded. [00371 The
aafidey et icfe BaMteneuafitiralitaeceldnd prems-h erdrudes a
bi nary copol ymer of ethyl ene and nal ei c anhydri de and
@PolyprepYerpo reAYaREOPY e 1dke denyrierblomupiiad-
a ride_and ot her oners. reover, .t he. mal ej
aﬁﬁ%ri dérpﬁﬁaP#}@beﬁo?%&@frf 88 [ﬁaemllﬁc uggﬁld;g%lgéslﬁﬁl esa
At ’6%% | SleC RN A8t Ar i an@gl YOI ef i n
Eg%k%?%%ﬁgy 0 yd?gF$%? rgsinincﬁﬁdes&grpolagthylene

RSitA cofodehy RIppY{Ricof eShiilafgmale &l Mt yeredy ianylother
acetate copolymer. Asa mal ei c anhydri de-nodified

peiyokes. in resin, a nmaleic anhydride-nodified

pol yet hyl ene resin and_a nmal ei c. anhydri de-nodified
pol ypr op{fFeRET ESpmadrde ﬁn@r@ﬂaﬂﬂ-@@%ﬂﬁ%ﬂyﬁef inresin

POIMELY LENE; A0APOI APEOBAA PR OAN NOuR HBLE K6 el d
ﬁ%ﬁ%??%%ﬁionl FSET 6 éfﬁg.é %%fT @gaﬁ%ﬂgrno ecul ar
éﬁﬂ%ﬁ._eﬂn Ak 10001t O pd B 10290 He@ in RO fdeadd ol {138 kne
. Specifically, the adhesion |ayer can include the i VB
|l1rdsin, a polypropylene resin and an ethylene-vinyl acetate
copolymer. As a maleic anhydride-modified polyolefin 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.
fo038] Specifically, the adhesion layer can include the IMB Ink

Series comprisiﬁg maleic acid-modified polyolefin resinand a

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

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

10039]  Exampilel
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Series conprising mal eic acid-nodified polyolef in
resin and a solvent nmade by Tei koku Printing Inks

- Mg. Co., Ltd. Exanples Now, the present inventions
W ll be described with reference to exanples and
conparative exanples. 10039] Exanple 1 14 Preparation
of Coloring Ink 35 parts by wei ght of a pol yester

pol yol resin (weight-average nol ecul ar wei ght:
Zrepayeton of EWlgsag iRk by wei ght of an aromatic

hydr ocar bon sol vent, (sol vessg 100) 1 rts.by weight

of car bonPHTECRY o art 8 p{i@Yﬁ%"r%’rﬁé&gﬁﬁ?S&Fi phatic
hydr. r I | V:esSQ 15 1 _ i

DS 5ET BB B CRnlEASS A7) 4 fLE iy YELGR or o

et i Ohyhsecyaratd1baNt ngoBraNEoeliLY aetl bywaligRt of
of 16.5 were added and m xed uniformy to prepare a

cHrbohngackniks 304l Rrigharcdt aroal fhaTiamygapeatbonnk A
transparent ink was prepared simlarly to the | )
prdysnat Fehvesso 190 . ddpasTh MgveHIRteRE Bt L Age AR iEerRERS
bl ack 1 xed.. Preparation of Adhesion .
PG A5 EPERTE BY “SaH of A oty adry g A R-biivilent
R%l&xler&pyé erd £34dU a(r@hﬁté_&u.@ffo@mﬂg @'og_dr‘é@tatké’ﬁ dAbkOng
5.00; average nolecular weight : 100,000), 10 parts
bankwei ght of silica powder (nunber-average particle
dianeter: 1.0 IL m, 40 parts by weight of an aromatic
hi9eH0d c ar Porpatitientof( Brsingpssent 05, 40 parts by wei ght

of cycl ohexanone and 1 part by weight of a silicone_, .
ant i f oarft RERRRRGAEDL Bk é’aﬁﬁ?&Ba%/%d ﬁ?‘g%f?gydi? LRgRation
lloafy&'ie icgf(jri[ngfoﬂﬂtle}fc%g:it%%ﬁ:irf?;)ncﬁbo’rzli 5lxRRGaralad Sheet
Preparation of Adhesion Layer Ink |
10 parts by weight of a maleic acid-modified polypropylene

resin maleic acid-modification ratio: 5.0%; average molecular
weight: 100,000)., 10 parts by weight of silica powder (number-average
particle diameter: 1.0 1 w , 40 parts by weight of an aromatic
o hydrocarbon solvent (solvesso 100}, 40 parts by weight of
cyclohexanone and I part by weight of a silicone antifoaming agent
v;fere mixed to prepare an adhesion layer ink. |

[0041] Fabrication of First Decorated Sheet 1

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 a
polycarbonate substrate of 210 mm in length, 297 mm in breadth and 035
" mm in thickness (Polyca-Ace EC-100 made by Tsutsunaka Plastics
Indﬁstry Co., Ltd) byusinga 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
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Colored layers 2 of 30 mmin length and 50 nmin
breadth were fornmed at intervals of 30 nmin |length
and breadth respectively on a polycarbonate substrate
of 210 mmin length, 297 nmin breadth and 05 nmm n

t hi ckness (Pol yca- Ace EC-100 made by Tsutsunaka
Plastics Industry Co., Ltd.) by using a 250-nesh/inch
screen printing plate, as a pattern of the col ored

| fay & col@uissin hewgth andisplthat thewreas Rragmnd the gubsiigte
the colored layers 2 m ght be arranged in 3 £OW§ 1iln
OYREAG P SPred Yayers agrEes ALeRh ETe MERG! fREE t 8™
r.ea I g 1y ol
SRR A R R G A AR RO RS o) s o
CRl &8t Jrad Bhge W hevihd 8¢ il A tRidkheds &t 660m. C for 60
mnutes to formcolored |layers having a film

t 0042 ne s subgedneht 1y 4004 cBSuby peepmtdd/t rarsparent ink was
previously prepared transparent ink was applied by a
2o liied i né 0 -Beslemchratern §rpnking Birtee? aheaEehehere

no coj or | ayers had been forped. .Then,..t appl i .
o R E Y EER T e e er Thet 1 oy el A RBpaf e in
g es o T2 ok (61S B R0 6o P £ Athabakihm

t almé ﬁ%gs&o%gg%é%E 6[900%% Furt%ll’?glfﬁfeg?)lée previ oussl%y
prrePBdRd @ehagi:0n Inyeicknaks wiss vappl i ed by a
150-mesh/inch screen printing plate on the col ored
| B98 s amdrite, thamspaiewsly piepbape adhghion layer ink  was
applied adhesion |ayer ink was dried in a déi er_at
EPplEer Y B UnPath/dIChE SRR PEATEE PHITT™ BT 6PAT SRS
eet _s ich. Si I i :
i P o e g
Of ol i WM gled Bady «9a8Plae 6b “Therphdoanfir@ebitostabricate a
decorated sheet sanple 1 was |loaded in a nold of an
i hijrectdeworavddishestiraaip Itel andhpch gprecpysirelagrphaving a
mol ding synthetic resin (PRIME POLYPRO J707G nmade by
Milgwshickepseaf 40 4 Acts fTemmed fl ow rate 30 g/ 10

”foﬂi‘af] es) P\:{:vggali"alyieo%toifo Pirré%l I\?o%.%.eg%%%gf éart}l%le I.

The obtained first decorated sheet sample 1 was loaded ina
mold of an injection 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
conditions of a resin temperature of 200 ° C and a mold temperature

~ of 40 ° Cto fabricate a first molded body sample 1 by integrating
the molding synthetic resin with the first decorated sheet sample l.
[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

toa 180 ° -peeling test according to the adhesive-peeling adhesive
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conditions of a resin tenperature of 200 C and a nold
tenperature of 40 ' Cto fabricate a first nol ded

body sanple 1 by integrating the nolding synthetic
resin with the first decorated sheet sanple 1. [0045]
Peeling Test A test piece of 15 mmin length and 50 nm
in breadth was fabricated fromthe obtained first

nol ded body sanple 1. The injection nolded resin

| styenggh deshareibed P41186-Eifeét 2. wEhe resibiteet Ehe tesh isgown
O,-Eeelipg test according to the adhesive-peeling
athé&dpirel- 16 strength test nethod of JIS-K6854-2. The

r t of st is showmmn in Table 1. [00461
E@@#gle fxégé%%gation of Second Decorated Sheet 2 The

PFEI1QHE1 3 BE BRBSRIDEEARTRAIHRcINK was appl i ed
thickly on a pol ycarbonate substrate of 210 nmin

| engt h, BS/praviicnslppeacHtedackr3psremy ink vhs epnbssd
(Polyca- Ace ECG 100 made by Tsutsunaka Plastics )
|-Wm9i<tl ¥PIGHPolYqagbpnie gebsiragesfolfaenin hengtde f¥amn in

rinti te.with |]eavi rintin RS e
st oD S s o PP ared B0 00 e py g utsunaia
MIULE s tAGhOF APl ! BRSPS nbK290a%En NA%K R redn bt ing
thickness of 67t. m Subsequéntly, colored |ayers 2
051236 wilth TeadveAgiphiatThdbarginsn THy easiiikdvwekevdsodied in a
at intervals of 30 mmin |ength and breadth

rasieectt Gkl ¢ 6or theisuisst tafers fdepnsparentpaikt Bverdfaving
the colored layers 2 is shown in a plan viewin FIG
£ L thigknase ‘?:fo‘{ #®d | ayers 2 night be arranged in

3 1 ovs 10, eadin 06 bl fh SRLUTSE bl SAGRGRAL a3 o in

that the aredas ar ( stra ere no col ored
1B EEH e HRmo®d L MngbiIaY 8 30 mAGWalendtHidhd viahath

the colored tayers were dried in a drier at 60 C for

Gespenuiesiyt an tbe subotrtedkHeyeas 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 80 ° C for 60 minutes to form colored layers
havihg a film thickness of 6 £ m. .
10047] Further, the previously prepafed adhesion layer ink was

. applied by a 150-mesh/inch screen printing plate on the transparent
ink layer. Then, the applied adhes iOIl. layer ink was dried in a drier
at 60 ° C for 60 minutes to fabricate a second decorated sheet sample
2 on which an adhesion layer having a £ilm 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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having a filmthickness of 6 /c in. -[00471 Further,

the previously prepared adhesion | ayer ink was

applied by a 150-mesh/inch screen printing plate on

the transparent ink layer. Then, the applied adhesion

| ayer ink was dried in a drier at 60 C for 60

m nutes to fabricate a second decorated sheet sanple

2 on which an adhesion |ayer having a fil mthickness
ofiolkDof tin rimij st fapr mekdl ing0G481inerap prayPorPydEnsescngelding

Mol ded Body Sanple 2 The obtaj ned second decorate
mh%%p@l@ BRI TV mad;e oMty Ghenicals, Inc;

B R S Asrr e TEOHRS, B3P R R AR B ey

%&Mtl%g%%aféslnl PnperdBhie bF 008 T at 8n3Q 118G emperature

m nutes) was i njection nolded under the conditions of

aof 86T Nc temperatatieea akc20dmOl d&edansyasamiie 2 bypeteguaténg

of 40 0 Cto fabricate a second nol ded body sanple 2

b’§'h¢ molacgimt symghet he repinlivhgh Shaspeend deeayatredighget rample 2.
ﬁ$ decorated sheet sanple 2. Peeling Test The

g 484 nol ded body sanple 2 was subjected to the

peellng ]%E '
describe'%f%EE %gLQ?Qgihg%%B§¥ gﬁ#%§%F%%he eg?Q?EOthe
?E@é’!!’ln kR mc%oidlﬂi@ 04 hepeanphe tstabt haditerribkd in
ird corated Sheet 3 Colored layers 2 of 30 mMqmmin
| Bxxrgtpiieand THe mawuilh dir Bedtestwes ehodroin@dbae li-nt erval s
o%ls nmmin Iength and breadth respectively on a
04¥ar bérarelsdbstrate of 210 nmin length, 297 mmin

LSS o Dk b (ol voa- ot EC 100

usi ng @1 6n0s TRAY NEH 36 G E‘tﬂ%‘n@%@ﬁhﬁh@ bré&dtiwere
pattern of the colored |ayers is shown in a plan

Vi EMtddnatFl kierdal8 @f 30 mm in length and breadth respectively ona
polycarbonate gubstrate of 210 mm in length, 297 mm in breadth and 0.5
mm in thickness (Polyca-Ace EC-100 made by Tsutsunaka Plastics
‘Industry Co., ILtd) by using 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
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 inadrier at 60° C for 60 minutes to

' form colored layers having a film thickness of 6 £ m.
[0050] = 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 layexrs had been formed with leaving

peripheral printing margins. Then, the applied transparent ink was
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that the colored |ayers 2 m ght be arranged in 3 rows
in breadth and in 4 colums in length and so that the
areas around the substrate where no colored | ayers
are formed m ght have an equal wi dth. Then, the
colored layers were dried in a drier at 60 0 C for 60
mnutes to formcolored |ayers having a film
thickness of 6 tL m [0050] Subsequently, the
pheeddms jrrepafed ¢ Lfandpaiantes Ak fau a tyepsPakRyink
250-mesh/i nch_screen_printi r%g pl ate on the areas where
tifyeE Meyied 3 Lyaridigkpeteeh 6fMed and on the entire

Sfﬂﬁél?" es anf:t}gehr? ﬁh% é%g\?l 3’1\@%& IxteEJgrgﬁ |38£§§,jj_ cjnayas/re§ inéid was

been” f ormed Wi aving p pheral "printing nmargins.
hehied be aafHQLthefe‘éii/tih@H SRAEEN bri AKi NAS1 at b Hethrdrikparent

drier at ' 60 C for 60 mnutes to forma transparent
iimk ldyayerTHeay theappliddnadissibndssenfing vak dniefi(@5d firier
Further, the previously prepared adhesion |ayer ink
V50 “aspforedl Binuressm gﬁé@‘ﬁFﬁﬁ@ i3 *‘é‘elrrééi?cﬁ’r’ﬁ”?ﬁc{ Rlgeg sqeple 3

h . ' I .eathen,. th Wy .
AR SR A PaY Fia = A apebresLrt 8 ¥ i,

?&rﬁﬂe&m es to fabricate a third decorated sheet sanple
on whi ch an adhesion | ayer having a filmthickness
oboskD /t pReparathion BEChi-Q0eddeBroparsampon3of Third

Mol ded Body Sanple 3 The obtained third decorat ed.

sheet saimpldt3ined thatidecoratad sheletl sefpls 3 wapsderded ina
nol di ng machi ne and_pol ypropyl ene_as_a nol

achi ne i ng .
SPREINE I LR IR O PRIV PLR YPRS maﬁl%&aygﬁﬁ%% gfording
-CS:R}%Q}I%@.CS?JEAJ‘] c ipazIﬁlbe%lga"ﬁ%q?ﬁ% 1%4 2 a0 Wi o Y8 Sne ;
|_JeC|onm)de under € conditions or a resin
LRIP e alW:Redh P mifud RadBhikdiaPRALEE @ndef tA@ C
to fabricate a third nol ded body soarrpl e 3 by
icoha gt adrisngf atreeinvkdbatatsyrtdie?l0c Coside woidh tehperature
third decorated sheet sanple 3. 00531 Peel ing Test
of 40~ C to fabricate a third molded body sample 3 by integrating
the molding synthetic resin with the third decorated sheet sample 3.

[0053] - 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
injection molded resin layer and the decorated sheet were subjected
toa 180 ° -peeling test according to the adhesive-peeling adhesive
strength test method of JIS-K6854-2. The result of the test is shown
in Table 1. -
[0054] Example 4
Fabrication of Fourth Decorated Sheet 4

A fourth decorated sheet sample 4 was fabricated similarly

to Example I except that a polypropylene sheet of 0.3 mm in thickness

(Idemitsu Unitech Co., Litd.; Pure Ray) was used as a substrate sheet,
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A test piece of 15 mmin length and 50 mMmin breadth
was fabricated fromthe obtained third nol ded body
sanple 3. The injection nolded resin |ayer and the
decorated sheet were subjected to a 180 -peeling test
according to the adhesive-peeling adhesive strength
test method of JIS-K6854-2. The result of the test is
shown in Table 1. [0054) Exanple 4 Fabrication of
Foluertt & cBeposiatied rSxedturd fartilpury hddisendapartsshieweight of an
sanple 4 was fabricated simlarl to EX%EEIe 1 excggg

oI

t peryld cpuilypt spFiend RIFEsLYIreIghS GhAT ATPM it deskoca

I ' it . td.: P . .
SHESER: Hothetds obd pa Py ve Mo B L1 6 i toRiundy
ggﬁ&é&r WY 1PYaA40 N e BPEE t Sob)arWBL 3k 8 savcoaskyivadent

yol resi'h, 50 ‘parts by wei ght of an aronatic

hysinecet b&hwas abpeidd 68 ehy easdrd 50¥fack pausifyawei ght
of silicone antifoam ng agent and 10 parts by wei ght
o?50-seshy/dmahechraen pyinbingo agu pvd that anggsyadhesien tayer

l'i ed t.h ti f b ' .
DB IHIGh FLHE RPLOMBSR 90§ At T HG® BORTES PRATYERAC S APBALS
ad0G10D; LAY ¥ 106 fd | Byl 8 GHRRRS Pla fornel. M WAS
f o7 MBa y drying e applie conposition in a drier

afoo$4) Cﬁr%gaﬁ&)cmm eSuMasMd eliEbay| ReRAE 4Pr epar at i on
of Fourth | ded Body Sanple 4 The obtained fourth

decor at eThes bletetirednfriveti dsesripaiishkansarplert woloaded in a
i njection nolding nmachi ne and polépropylene as a

NP P 2N SPAe AT REINg TESRINE 2PRIPPRREY IOTFES AR By 1Y
SRR P S By By e
P FREE M St MG s it
| fhregrabhiof 4 hes it digegasynt beR0E’ reand amdlhl tdaperature
fourth decorated sheet sanple 4.
of 40 ° Cto fabricate a fourth molded body sample 4 by integrating
the molding synthetic resin with the fourth decorated sheet sample 4.
The fourth molded body sample 4 was subjected to a peeling test
similarly to Example 1. The result of the test is shown in Table L.
foose) Example 5
The first decorated sheet | fabricated similarly to Example
1 was loaded in a mold of an injection molding machine and polyamide
~ as amolding synthetic resin (ALAMINE CM1007 made by Toray
Industries, Inc) was injection molded under the conditions of a
resin temperature of 200 ° C and a mold temperature of 40 ° Cto
obtaina fifth molded body sample 3.
f00s7] The fabricated molded body sample 5 was subjected toa
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 fourth nol ded body sanple 4 was subjected to a
peeling test simlarly to Exanple 1. The result of
the test is shown in Table 1. [0056] Exanple 5 The
first decorated sheet | fabricated simlarly to
Exanple 1 was |oaded in a nold of an injection
nol di ng machi ne and pol yami de as a nolding synthetic
resin (ALAM NE CMLOO7 nade by Toray Industries, Inc)
58lnj e Comparamivédtkampderl the conditions of a resin

tenperature of 200 C and_a nold te eratu of 40
to obt APPSR RGP 4R LBYES YarhF i} axgpp where

g{cgr%%t]t%g ?B Lﬂ%gg f%gggd 3f k‘g?é w}q/ﬁlg e RY %fgi‘éijl e:.% were

S|m peeling tes

WE&%@ HreBtarnrhg flame@ﬁgléf@ 18fdHstorPEnd Bevdi9skeisheet,
shown in Table 1. 20 [0058] Conparative Exanple 1

Exdiepti oh Haleas hesimna lthy ekseaseo £ 10 or médoh ohb cohoned dgyers
where colored layers were formed and areas where no
CHRTS %@fﬂl%@l‘félﬁé ©toExpmpie htedielragitre O6FaErfFed sheet of
col ored. ers on.the substrate sheet, adhesi on
I%§8W§a1ﬁ"§\} %g"aﬁpfﬁu ckness of 10 U mfrom the col ored

| ayers %Bﬁpd;{:&tq@g ot 8k BB&}Y s&ﬁp@( apRL €alrited u51ng the

fabricate a decorated sheet of "a conparative sanple

lobthiceaEabatadnes sidctask brsyospiileve saaplé dlimeadely to
using the obtained decorated sheet of the conparative
s@cﬁpipée]l Fidsukgelcyed ¢o Exemiing tesgridhasuls aimidgrit ghe
peel.i ng test that is simlar to the eel | ng t est
ERSGIIPE tf

S RiBREBFL ofia TRt Toe ERbuht BoTasRdaple |
[ 8301 Compasalie Sagaplg 2 Brcept that an adhesi on

' ayer havin of 10 /.e m was fornmed on
the subsgfale 1338 adh<d@eAna g@g hehesd athidkness of 10 £ m

conparative exanple 2 was fabricated simlarly to
Exaenpoemell. on the substrate sheet, a decorated sheet of a comparative
example 2 was fabricated similarly to Example L
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 the test is shown in Table L.
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A conparative nol ded body sanple 2 was fabricated
using the obtained decorated sheet of the conparative
sanple 2 simlarly to Exanple 1 and subjected to a
peeling test that is simlar to the peeling test of
Exanple 1. The result of the test is shown in Table 1.
21 [00601 Table I Peelin Strength KNNm Exanple 1 2.4
Example 2 2.2 Exanple 3 2.4 Exanple 4 2.0 Exanple 5
210960l conpar FebielExam le 1 0.5 Conparative Examle 2
0.1 [OO06[LT The decorated she¢t of the
i nventiop_includes a transpaPesing B £ 1 t he
sane var [B»siwdernposition as lcolored | afers and formed
I n ar eas|Esampee0 colored layers are 28rned on the
subst r at Exsheet 3 Wien the de¢orated shedt is =
I nt egr at pkabll B 42 synthetic fesin aftepofurther
form ng pikaaghesi on |ayer on these |lagers, the
adhesi ve®apavht vd Beangyatineli c resin_odoes not de¢pend
on the s|zgpaohtiheramnpas vhe¢re col oredll ayers arg
formed, ‘designs, shapes of the decorated sheet surface
or the like, thereby enabling a decorated sheet
h#96lg a Theoktcathessd shertset whe Preagit herent ioadingdudama
a nolded article having therefore a high peelin

SHRATERReND SRS BN WD 7% Vimﬁho%?swa%‘éhmgﬂ%et
Cé’é‘i%%é'l%%ré ahﬁ%%éé ?tﬂtaﬂeg).ﬁ “hef@ ﬂglc%g.ored layers are

formed on the substrate sheet. When the decorated sheet is

integrated with a synthetic resin 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 having therefore a high

peeling strength.
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on the entire surface of a thernoplastic substrate
sheet or at-least in the areas of said substrate
sheet having no coloring layer forned, said
transparent | ayer coated by a transparent ink with as
conmmon varni sh conposition as the ink for coloring
| ayer formation, and an adhesive |ayer forned as the
out ernost | ayer of said decorated sheet on the side
provided with the col @UIS GUBIMEDOESt he substrate
sheet. 2. The decorated sheet according to claim1,
wherein the coloring layers are forned after the
transparent | aver s .been .f ' :
P g & T te%gﬁel%teg%@golrsg{lggg %&Eléx%&gen%rﬁ&%% coating

subst rat € SHee accordirng to

i e dnt MREHBIFACLRE & LRARRRARSM ¢ baydiraks dheerRe Al least
| east in areas where no coloring |ayers exist after

thetieohosadot ayad subsiwathedret tiavedg an dlerisybsyerfermed,
sheet. 4. The decorated sheet according to claiml,
Ve ddinansherendylastararan teAdet a Ebapinagest gk ydapmenrmEcn

5. The decorated sheet according to aimJl, erein
{HELEh EQ‘PP%%%’L&B@&‘SFO}FE? ?%fegogowgr _ ﬁa%%“%‘@%%%iaﬁd an
f etk &g%&)k 04 @M?Bﬁ@éﬁﬁcls\é 2RSS Ve 14 &aldTBREq O
easl |y adhesive | ayer ormat1 on has been perforned.

Gshebt B2 R4 Rd hdva dbakii kB ahethdayrbdlagend bAgha substrate
decorated sheet via an adhesion layer with a

shekhetic resin by filminsert nolding conprising: a

decorated sheet including : a_transparen | ayer
coatitg &Rt fRECERIE BestiracsOEtRY KO FH%F‘ﬁgp‘l’kﬁ%ilE‘ the

h . f .
gcﬂ kié%f:g_r‘? ! Ea Srse??lt‘eh 9 cgm‘?etd A&%ﬁ‘;@{eg%#%%ﬁj%%‘gﬁ%g %%}{@1? ﬂég bg?n

_ g™ EHéet havi'ng no or e
SRirflel LRDSPRF &Nt AYBEcAOR! Sbly @ transparent ink

W th as comipon varni sh conposition as the ink for

3. The decorated sheet according to c¢laim 1, wherein the
transparent layer is formed at least in areas ﬁrhere no color.ing
layers exist after the colored layers have been formed on the
substrate sheet.

4. The decorated sheet according to ¢laim I, whexrein the
substrate sheet comprises polycarbonate.

5. The decorated sheet according £o claim 1, wherein the
substrate sheet comprises a thermoplastic resin for which
coloring-layer-easily adhesive treatment or easily adhesive layer
formation has been performed.

6. Amolded article fabricated by ihtegrating a decorated |
sheet via an adhesion layer with a synthetic resin by film insert
molding comprising: a decorated sheet including : a transparent

layer coating on the entire surface of a thermoplastic substrate

‘sheet or at least in the areas of said substrate sheet having no
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coloring layer formation, and an adhesive | ayer forned
as the outernost |ayer of said decorated sheet on the
side provided with. the colored |ayers of the
substrate sheet. 7. The nolded article according to
claim6, wherein the decorated sheet is a sheet in
whi ch coloring layers are forned after a transparent

| ayer has been formed thickly on the substrate sheet
swifoadng layed iermasd dadd renspayent coyer mgrat:%i kY& m 6,

wherein the, decorated sheet is_.a sheet | n which
{TERREBAF St I YETR RS CPPROR YRR LS etpPsi Hioh %%ghww? &or

S e
DRI50% 85 A 2SSt n h BufELY L s o g
HlcleCh8s2E5PE bRt @ dEESHIRR, sHRRI & Fhd Qﬁie §i§k§iﬁﬁd@ét\oﬂ_th.
sheet conprises pol ycarbonate and the integrated
Shhat drgicredrleyens o6 nthai swdsatrateabéetone of pol ypr opyI ene
or polyam de. 10. The nolded article according t

cl ai 76, ThR@edded prelclaarioraiag $Rcdpindnphreas the

RRokPRER SBre 2L I =B hacTR g™ Ser - oFa] B REuBELrer

%{é&{sgﬁéeﬁa dab0Pnt 0begh RbAd YRLOAY & ERSblnsGARLAAS:
t pol ypropyl ene or pol yam de.
surface.

8. The 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 claim 6, wherein the
substrate sheet comprises polycarbonate and the integrated
synthetic resin contains at least one of polypropylene or polyamide.

10. The molded article according to claim 6, whereln the
substrate sheet comprises polypropylene on which
coloring—layer-eésily adhesive treatment or easily adhesive layer

formation has been performed and the integrated synthetic resin

contains at least polypropylene or polyamide.
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