1 DESCRI PTI ON DECORATI VE SHEET FOR | NJECTI ON MOLDI NG 5 TECHNI CAL FI ELD

.. The present invention relates to a decorative sheet for injection nolding,

~which has a base filmconprising a polycarbonate resin containing a
constituent unit able to be derived fron}a car bohydrate such as starch

which is a 10 biomass resource, is excellent in noldability, chemca

resi stance, deformation resistanceprdegtefrthgn resi stance and whitening

resi stance, decorates a resin nolded product and further provides hard

coat. properties such as abrasion resistance and high surface hardness. 15
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product and providi ng rasi on resistance and
hi gh surface hardness, there has been known 20 a nethod in which a

decorative Lhpection nol ding having a decorative | ayer on a base
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for Inj ectifns Al WG 15 ra - H0RBLYESE BT L 85, NS, Dase LD 1S
excellent in noldability, defornmation reststance an i'stortion

resi st ance,regdisstsulaerdnad dsish anceface slbandisads sf act ory that the flatness
of the Eiln1surface is deteriorated and/or the filmis whitened by the
sol vent>used to forma decorative | ayer, an adhesive |ayer or a hard coat
| ayer, and Hagrdreyunn Amsrcrystal lized or whitened by heat at the tinme of
nol ding 10 or bonding it to a resin nolded product.

Heretofore, as means of decorating a resin molded
product and providing hard coat properties such as abrasion
resistance and high surface hardness, there has been known

20 a method in which a decorative sheet for injection molding
having a decorative layer on a base film and a hard coat layer
as an outermost surface layer is bonded to a resin molded
product at the time of molding. Although films made of
various resins may be used as the base film, biaxially

25 oriented aromatic polyester films and copolyester films are
used from the viewpoints of physical properties and cost
(refer to JP-A 2004-82565).

Although a decorative sheet for injection molding
which has a biaxially oriented aromatic polyester film as

30 the base film is excellent in chemical resgistance and
whitening resistance, it is unsatisfactory in terms of
moldability such as deep drawability and shape follow-up

property required to form a complicated shape and has a

problem such as the occurrence of deformation or distortion



Aromati c polyester resins and aromatic pol ycarbonate resins are generally
s manufactured fromraw materials derived fromoil resources. However, it
has recently been worried about the depletion of oil resources, and the
provi sion of 15 plastic nolded articles gyranufactured fromraw nmaterials
obt ai ned from bi omass resources such as plants has been desired. Since it
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20 of a plastic molded article material part produced from a
plastic obtained from a plant-derived monomer which is
“carbon neutral” even when it is disposed of after use has
been desired. This demand is strong particularly from the
field of large-sized molded articles.

25 It has been proposed to obtain a carbonate polymer
through transesterification with diphenyl carbonate by using
isosorbide as the plant-derived monomer (refer to the
specification of English Laid-open Patent Application No.
1079686) . However, the obtained carbonate polymer is brown

30 and not satisfactory as a molding material in terms of
mechanical strength. There has also been proposed a
polycarbonate cobtained by copolymerizing bisphenol A as a
carbonate copolymer of isosorbide and another dihydroxy

compound (refer to JP-A 56-55425). Further, attempts are



20 that a decorative sheet for injection nolding which has inproved
.holdability, chemcal resistance, defornation resistance and high surface
" hardness can be provided by using a polycarbonate resin conprising

i sosorbide which is a plant-derived nonogrer as the substrate of a base
film The 25 present invention has been acconplished based on this

finding. Fupthel mhBeytBav@pabse taundighatitd decar Abn¥gosPestpbRhice
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DISCLOSURE OF THE INVENTION
The inventors of the present invention have conducted
intensive studies in view of the above problefns and have found
20 that a decorative sheet for injection molding which has
improved moldability, chemical resistance, deformation
resistance and high surface hardness can be provided by using
a polycarbonate resin comprising isosorbide which is a
plant-derived monomer as the substrate of a base film. The
25 present invention has been accomplished based on this finding.
Further, they have also found that a decorative sheet for
injection molding which is excellent in deformation
resistance, distortion resistance and whitening resistance
is provided to decorate a resin molded product with a
30 decorative sheet for injection molding which has hard coat
properties such as abrasion resistance and high surface
hardness.
The above object can be attained by employing the

followingmeans. That is, according to the present invention,



The base filmmaybe a nulti-layer filmhaving a |ayer (layer A) containing
.a resin conposition which conprises a polycarbonate resin containing a

" plant-derived ether diol residue and a | ayer (layer B) containing an
acrylic resin, 30 wherein the |ayer B i%:forned on at | east one side of
the S layer A Al ternatively, the base filmuaybe a nmulti-Iayer
f11mhaving:Bet@VES drAeleds SOBLAL01D0 hd&SIdDCOMRASL B ML,
conprises a polycarbonate resin containing a plant- rrve di al
resi due andWhereyera(bagﬂnfﬂﬂmrmmMgmumemgaapoégcarbonpoehresﬁnrmnwing

conpri ses a carbonate.re ster-hased thernppl astic
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B. The hazeiof foheebase at! leastpepéesabkyonothaDpgsthanid0 10 96, and the
total light transmttance of the base filmis preferably not |ess than 85
96. > Accor di B ROMIREnnedeh it ssive REVERY Ehetanta bevea@teanhﬁédl a
decorative t i i I ility
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resin is rafedydwdstened at the tlne of 20 i njection nDIdrng, can decorate
a resin nolded product and is provided with hard coat properties such as
abrasion resi gtance and hi gh suyface hardness. BEST MODE FOR CARRYI NG OUT
THE | NVENTI ON{25Pr [
i njection nol ¢i ng
The decorative shee
decorative la qb f

i nvention gn) be descri bed herei nunder.
3t he present invention has a

10
The polycarbonate resin having a plant-derived ether

diol residue may further comprise an aliphatic diol residue
derived from an aliphatic dihydroxy compound.

This aliphatic dihydroxy compound is preferably a

15 linear aliphatic diol or an alicyclic diol.

Further, the polycarbonate resin having a
plant-derived ether diol residue may further comprise an
aromatic diol residue derived from an aromatic dihydroxy
compound .

20 The decorative sheet for injection molding of the
present invention may further have an adhesive layer as an
outermost surface layer.

The total thickness of the above base film ig preferably
10 to 600 ym, and the base film is preferably an unstretched

25 film.

The base film may be a multi-layer film having a layer
(layer A} containing a resin composition which comprises a
polycarbonate resin containing a plant-derived ether diol
residue and a layer (layer B) containing an acrylic resiﬁ,

30 wherein the layer B is formed on at least one side of the



30 one side of a base filmand an adhesive | ayer as an outernost surface
.layer. That is, as for the constitution of the decorative sheet for
“injection nolding of the present invention, the decorative sheet consists
of three layers which are a base film agdecorative |layer and an adhesive
6 layer, three layers which are a decorative |ayer, a base filmand an
adhesi ve Iayg?erog four | ayers which are a decorative |ayer, a base film
a decorative Tayer and an adhesive layer. In the decorative sheet for

i nj ection nol di ngRbterhat 5vpl¥sdie bavent i on may b@o@mht\lellaa?w fikmf or ned

on at | east t formed_ as one
out er nost sug acééfayg%? ancf'p igdhég%%gnPﬁégi§83£ Sf%ﬁﬂ?'qgiﬁgr

out er nost suothprdaséayaerpoIEhﬁrbmatéle:eiaaorcmnt\aﬁrﬁh@e‘a boant nfieei o
nmol di ng of the prese t 10 jnventjon_consists of four |ayers which are a
hard coat |&yBf! ci?rgﬁ?%ﬂlci dd@c%?ﬁ??vzl?%%@ Ja RPTER L RdRGs FVERF Y er |
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constituent unit AXGEEEH P byhe Her¢stmowl iigehior il atlfdre )can be

obtained a decorative sheet for injection molding which is
excellent in moldability such as deep drawability and shape
15 follow-up property, chémical resistance at the time of
processing such as forming a decorative layer, deformation
resistance and distortion resistance that it is rarely
deformed and distorted after melding, and whitening
resistance that the resin is rarely whitened at the time of
20 injection molding, can decorate a resin molded product and
is provided with hard coat properties such as abrasion

resistance and high surface hardness.

BEST MODE FOR CARRYING OUT THE INVENTION
25 Preferred embodiments of the decorative sheet for
injection molding of the present invention will be described
hereinunder.
The decorative sheet for injection molding of the
present invention has a decorative layer formed on at least
30 one side of a base film and an adhesive layer as an outermost
surface layer. That isg, as for the constitution of the
decorative sheet for injection molding of the present
invention, the decorative sheet congists of three layers

which are a base film, a decorative layer and an adhesive



7 The above pol ycarbonate resin can be manufactured from an
.ether diol represented by the followng fornula (a) and a diester

" carbonate by nelt polynerization. Exanpl es of the ether diol

i ncl ude i sosorbide, isomannide and i soi dgde represented by the follow ng
formulas (b) (c) and (d), respectively. S These

car bohydr at gxgend, vegh-&8 herydiols; ahes Al $040052L Pede firm,t hg 'sos;fg of the
nat ural wor | daggnd call ed 'yrecycl gibl e resources”. I%osag;rgbfl deklpé{s 0 fs%lmned by
hydr ogenat i BgdDaylafvsel whilaiveed brobewst degrerandhdehyaratd dgcebrthéve

bt ai ned h d t.. The oth her_ di obt ai ned by a
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resin containing ancendoietersofetifeat o tirderdiiesh dQMilY of the _
| sosorbi de(1, 4; 3, 6-di anh%/dr o-D-sorbitol) as the carbonate constituent unit
repr esermt edPE§SERE SBYSREEBEmA F]Cenative dayiedul &r F9rpee it pédleast

| sosorbi de bacaniBLher ghal HBECh il eashbyqPEagdHCed, LLOMLSEALRRy San e
acquired in abundance as a resource and superior to Somanni de  and
i soi di de i none outermost surface layer, and an adhesive layer is formed
as the other outermost surface layer. That is, the
decorative sheet for injection molding of the present
10 invention consists of four layers which are a hard coat layer,
a base film, a decorative layer and an adhesive layer, four
layers whic¢h are a hard coat layer, a decorative layer, a
base film and an adhesive layer, or five layers which are
a hard coat layer, a decorative layer, a base film, a
15 decorative layer and an adhesive layer.
The base film used in the present invention is
preferably used whether it is a single-layer film or a

multi-layer film.

20 <base film>
The base film used in the presentr invention comprises
a polycarbonate resin which has a plant-derived ether diol
residue, preferably a plant-derived ether diol residue

represented by the following formula (1).

Q O—
(1)

-0 O

25

The polycarbonate resin has a plant-derived ether diol
residue represented by the above formula (1) as a carbonate

constituent unit represented by the following formula (17).



15 production ease, property and application range. A pol ycar bonat e
.containing a diol residue represented by the formula (1) in an anount of
“preferably 15 to 100 nol % nore preferably 30 to 100 nol % nuch nore
preferably 40 to 100 nol % particularly preferably 50 to 100 nol % based on
20 the total of all the diol residues is preferred. In the present

i nvention, other diol conpounds which can be used in conbination with the
pl ant - derived efher diol inclu | i near aliphatic diol conpounds,
alicyclic diol ponpou and aflomati c di hydroxy conpounds. They may be
used 25 alone of in [ The linear aliphatic diol
conpounds i ncl ude et 1, 3-propanedj o}, 1, 4-butanediol,

1, 5- pent anedi ol || neopentyl glycol|, 1,6-hexanediol’ 1,7-heptanediol,

1, 8- oct anedi ol -3 | -@ 6- hexampediol, 30 2,2,4-trinethyl-1, 6-hexanedi ol
1, 10- decanedi ol .- hydr ogenat ed didi nol eyl glycol and hydrogenat ed di ol eyl
glycol. Qut of these, 1, 3-propanediol, 1,4-butanediol, 1,6-hexanediol and
1, 10-decanedi ol are preferred. These linear aliphatic diols may be used

al one or in conbi Baeiadwveapelyrawbonater eesin can b menalfiacyciriesl dirofs

i ncl ude cyclgh dj h 1 2-cycl.oh edi.ol , .1, 3-cycl ohexanedi ol ,
14 oyl oneRangaiar Shat FelRrsitored Y N gy re-uih”@)°4Rd

cycl ohexanedi aetbanel sagbohage by2meyel phayaeedizaetbanol

1, 3- cycl ohexanedi nmet hanol and 1, 4-cycl ohexanedi net hanol ,

nor bor nanedi net hanol uch as 2, 3 -norbornane dinet hanol and

2, 5-di nor bor nane d{)reth Htricycl odecane di net hanol ,

pent acycl opent adecape df nmet hanol, 1, 3-adamant anediol, 10

2, 2- adamant anedi ol , l'in di nethanol andg,

3,9-bis(2-hyd1§ , 1-d nethylethyl)-2,4,8,16- t et raoxaspi ro[ 5. 5lundecane.
Qut of these, N cl xane di met hanol, tricycl odecane di net hanol and

3, 9- bi s@E2- hydroxy- 1, I*di met hyl et hyl ) -2, 4, 8, 10- 15
tetraoxaspiro[S.Q%%ndecane are greferred1 These_alicyclic diols my be
used al one or in ToWBPhaRi%h YEctSbleF Hbpd. include Ipesqrlai@dei c di hydr oxy
conmpounds i NEbHERN 432 PhRBENSLidBdd' rBpPentatEaf bgot’:ﬁé‘lfé'll%@ﬁ&no' )

a, a' - bi s(4-hydroxyphenyl) -o-dii sopropyl benzene, 20
a,a'-bis(4-ﬁ9§®@¥§%héh§lfch}@mﬁsé@?op?ﬁﬁ@ﬁ@éh@e@yonnnnly cal | ed "bi spheno
M), a,a'-bis(4-hydroxyphenyl)-p-diisopropyl benzene,

a, a' - bi s(4-hydroxyphenyl)-mbis(1, 1,1, 3,3, 3- hexafl uoroi sopropyl ) benzene,
25 9, 9- bi s(4- hydr oxyphenyl ) fl uorene,

9, 9- bi s(4- hydr oxy- yeth AEZ |)fluorene,

9, 9- bi s(3-fl uoro-4- yp Egl)fluorene,

9,9-bis(4-hydrox¥43m "up?onethylphenyl)fluorene,
1, 1- bi s(4- hydr oxypheghyl )\cycl ohexane, (b)
HOIllln- O

10

(c)

(d)




30 1, 1- bi s(4- hydroxyphenyl)-3, 3, 5-tri met hyl cycl ohexane,

. 1, 1-bi s(4- hydroxyphenyl) - 4-i sopr opyl cycl ohexane,

1, 1- bi s(3-cycl ohexyl- 4- hydr oxypheny) cycl ohexane,

1, 1- bi s(4- hydr oxyphenyl ) cycl opent ane, 8

1, 1- bi s(3-fl uoro-4-hydroxyphenyl ) cycl ohexane, 10

1, 1- bi s(4- hydr oxyphesy| ¢pebbhydracygecberdxvade pthed’ ddohydaerydipbenyl

et her, 4,4'-di hydraoxy-3, 3' -di net hyl di phenyl ether, 4,4 -dih 8rox di phenyl
sul fone, 4, abtaﬁ(ﬁ%r é%%‘i pRENYICEAS i Pfo}%%&eflaﬁllﬁa-ldi“’ﬁ%%?é i 5ﬁi?1§$

sul fide, 3,38;2di,ARLRYL- dedoudbydr oxydbpBeBYhesStkf bH€ained by, _
3,3 -dinethyl-4, 4" -di hydroxydi phenyl sul fone, 4,4'-dihydroxydi phenyl suit
one, 4,4' -dh¥gdeerpaligy-lti phirnde sbkhiined fiom sjarghiang ary3dradtiddgphenyl

sul f oxi , 4' -dihydr gxy- ‘- di nyl | f.one .

b s niF oRBRLHE s teR e ol B oRERST ) S RgRedi01s

2, 2- bi s( 4- hytée oxtyphenyd ) py opaieni(comisd ot oal leadt el 'ThirsphenstaAl ing

1, 1- bi s(4- hydr oxyphenyl) - 1- phenyl et hane,

2, 2- bi s(4- WAF8XY23- met hyl phenyl ) propane (comonly cal | ed "bi sphenol C'),

2, 2- bi s(4- hydr oxypheoy{- 3 Bubenst e 2rds PhstAdnkydnoxyphenythosatane, 2
2- bi s(4- hydroxy- 3- phenyl phenyl ) propane, 20 2

2- bi s(3-i soppodyityenydunkyphenyvegr Spame, 2

2-bis(3-tert- - 4- hydr oxyphen rLopane, .

o bt Cas nyPeR R 1 Bar ARe STy hEPHRBR Rorbitom Rl e i RRODA e
2, 2- bi s(4- hyenhexypieny| Jatt aneprabehtédbby( 4nbydboxy phetwd)a deTcaneis
1,1-bis(3-meth 1-4-h¥drox henyl ) decane, ) , , ,
1,1-bis(2,39%¥%%?%§§-hy 5%?%% nyI%%RﬁﬁﬁR%de is an ether diol which
2

b

» 2- bi s(3- by greA-1Ry @r-SUVRPRANY IR NRANG, can be acquired in abundance
i s(4- hydroxyphenyl’) di phenyl net hane, 30 _ o ‘
1, 1- bi s( 4- iyraxyphenyds - anfdsgppepyptyEofegmpanide and isoidide in

2, 2-bi 4- h h -1, 1 - g | |l ed
b sonage HEASXEIERYdaS, Lodoered BAOGLURE BT OB B8N Y oe L e o
propane, 11 2, 2-hie(¥cartiorettdey todthydiagyphEmilyedidué, BeBréBented

h fl , ] 5

2 2 bi s( 3. TPUGHE EORPHLBxbheify & AnquAt PHPEefexabiyctD t bpAMeLs .

2, 2-bi s( 3, gndi-d | 3hes s Asbvel r oo emol ol s, udhdmdrehgxaféugh opr Hane
2, 2-bi s(3,5-di brono-4-hy [oyihenyl)propane,
2, 2- bi s( 3, 5L&P oM b¥ o- A FYHEGAFHRENYTS pEbPRAE, 50 to 100 mols based on

2, 2- bi 563, S-ll neL iy - 4 hyglf oxyRhgRYY ) PLARANES 2R preferred.

In the present invention, other diocl compounds which
can be used in combination with the plant-derived ether dicl
include linear aliphatic diol compounds, alicyclic diol
compounds and aromatic dihydroxy compounds. They may be used

25 alone or in combination.

The linear aliphatic dicl compounds include ethylene
glycol, 1,3-propanediol, 1,4-butanediol, 1,5-pentanediol,
neopentyl glycol, 1,6-hexanediol, 1,7-heptanediol,
1,8~octanediol, 2-ethyl-1,6-hexanediol,

30 2,2,4-trimethyi—1,6—hexanediol, 1,10-decanediol,
hydrogenated dilinoleyl glycol and hydrogenated dioleyl
glycol. Out of these, 1,3-propanediol, 1,4-butanediol,
1,6-hexanediol and 1,10-decanediol are preferred. These

linear aliphatic diols may be used alone or in combination



10 2, 2- bi s(3-cycl ohexyl-4-hydroxyphenyl ) propane. Qut of these,

. bisphenol M 9, 9-bi s(4-hydroxy-3-nethyl phenyl)fl uorene,

1, 1- bi s(4- hydr oxyphenyl ) cycol ohexane, '
1,1-bis(4-hydroxypheny1)-3,3,5-trinethylgyclohexane, 15

3, 3f -di met hy1- 4, 4' - di hdyr oxydi phenyl sultide, bisphenol A, bisphenol C
bi sphenol Abfarédol ol Bibsed- hydr oxyphenyl )decane are preferred. These
aromatic diols my be used alone or in conbination of two or nore. 20The

above diol residughferlyedicitomimbt Hercidt asisherdnieslicdm siwddasn t he
pol ycar bonat e,resi-n | mpynt jof, _prefer .tQ 85 nol % nore
preferably o'tog§5@ﬁ%%§%ge§g§ ’n%fé %&gggﬁ%%ﬁ§%%ﬁﬁg’60 mol % particularly
preferably 0,tec0lobk¥ahadédloantihe -nettalyiofl ,al-lcvichehdxanherdsildues. 25The

reaction tenperature is.preferably as_|ow as_possible to suppress the
deconpositi & cé?h?ﬁﬁngaﬁgﬁghﬁﬁPgﬁnEUSBt3?n1a2F%gFﬁOVﬁ¥%ﬂe§%m?EP%P9lcoIored
and has high, yisgesbh¥xand@ineeRRhe1t Badral Yreki-daheQdntaamki-8anRLoperly,

the pol ymerization tenperature is preferably 180 to 280C, nore 30
pref erabl y 18pPrpsnegedimethanols gacha Rn3wabthorhenedimetdisalolaamd t he

di ester carbona dst ma r I bg.pre;reacted with
each ot her ?hgt%gn?ﬁﬁ??gﬁﬁgt%g@gg%a@%g’rgggf?%%gdgﬁéBSrgégﬁﬁgap igradually
reduced, andethacjoiopenbbdebaheodim&®hphenol 1i,3-adamhytdhstiblied of f by

r educi 9 thg gre sur e, of éhe re ctigm s%ste to 1.3 x 1o 1.3 x 10-5 MPa in
the |atter €t ag orerhanfedeti ofefreljPePePrEEan?he@Paction tine is
preferably 9,9 -b0s 42 heydsoxplhel daesatenytachonate hSgampester such as an
aryl group or aral kyl group having 6 to 12 carbon atons which may be

subst i t ut ed-ee¥aara@apiye [grolipn@acang - 1 Qut #icthben. at ohesy Speegfars
exampl es ofqfige koot of ¢ FALPONSRECLAC] HIRAhRRENY L gar bOnat e, bis

(chl orophenyl) carbonat e, Cresy carbona napht hyl carbonate, bis
(di phenyl) ®a?bobhal?2;hyinethyl, tadboagheledhel hyb, ¢agpbooat e and di but yl
articularly preferred from

carbop e._Cuprothhese _i enyl carbonate is _ )
the vi g%/poﬂ?ﬁ% FXFEREL? ﬁt@q‘gﬁ%e%%g?.a%é’rﬁ%ﬁf&d'ca?]ﬁ%%%tael%@cﬂﬂé? erably
used in an @WWtmay be used alone or in combination of two or more.
The aromatic dihydroxy compounds include 4’ -biphenol,
3,3",5,5" -tetrafluoro-4, 4’ -biphenol,
o, 0’ -bis{4-hydroxyphenyl) -o-diisopropylbenzene,

20 a,a'—bis(4—hydroxypheny1)—m—diisopropylbenzene (commonly
called “bisphenol M”),

o, 0’ -bis (4-hydroxyphenyl) -p-diisopropylbenzene,
a,o’ -bisg (4-hydroxyphenyl) ~-m-bis{1,1,1,3,3,3~
hexafluoroisopropyl)benzene,

25 9,9-bis(4-hydroxyphenyl) fluorene,
9,9-bis(4-hydroxy-3-methylphenyl)fluorene,
9,9-bis (3-fluoro-4-hydroxyphenyl) fluorene,
9,9-bis (4-hydroxy-3-trifluoromethylphenyl) fluorene,
1,1-bis(4-hydroxyphenyl) cyclohexane,

30 1,1-bis{4-hydroxyphenyl)-3,3,5-trimethylcyclohexane,
1,1-bis(4-hydroxyphenyl) -4-isopropyleyclohexane,
1,1-bis(3~-cyclohexyl-4-hydroxypheny)cyclohexane,
1,1-bis (4-hydroxyphenyl) cyclopentane,
1,1-bis(3-fluoro-4-hydroxyphenyl)cyclohexane,



15 of 1.02 to 0.98 noles based on 1 nole of the ether diol. This nolar
_ratio is nore preferably 1.01 to 0.98, nuch nore preferably 1.01 to 0.99.
When the nolar ratio of the diester carbonate is higher than 1.02, the
carbonic acid ester residue functions asp termnal capping agent and a 20
sufficient polynerization degree is not obtained di sadvant ageously. Wen

t he nol ar raghobqg(uh@y@k@&ygheggabg@@g;dd%ddy@ybﬂéﬁa&eq.98, a sufficient
pol ymeri zation degree is not obtained as well disadvantageously. The
pol yneri zat fofi’ c8LBVsPxydipbeBylegtiedm al kali 25 netal conpounds such as

sodiun1hydrQghdedi995§g§%ug1gydggmgq%ngyﬁﬂé y%%%ékde, sodi um car bonat e,

pot assi um car bonate; cesium carbonate, um‘hydrogén carbonat e,
pot assi um hyd#bgénhgdrbapdtipheogdi smlifydieggan 4¢ adhayadrexydigheagilum sal t s,

ot a1 cOmmotHUEORALR: o3 HA R HER G G PHE o riRgar ox! de and magnesi um

hydr oxi de; ang’ na&fn@gﬁ*ﬁmmhaLa&nng@%H@i@%ﬁ%n@m&a%,as
t etranet hyl anmoni um hydr oxi de, tetraethyl ammoni um hydr oxi de,
t et r abut yl afmdnr 8aRAGEYdxftdé, -fihwarpyvadohenyl3 sgadonei et hyl ami ne . They

may be usedga)ong; | agell ho or nore. A conbination of a
nitrogen-confain?ﬁg§%ggfgagghggg%dQg%gogggalkali nmetal conpound is
particul arl 4, ¢t eflthyddoxp-Be3l ndpphyngii zed fhdeysi ng the catalyst is 5

preferred because.its 5 96 ight |oss tenperature is kept fully high.
The an&@nt fgthgl%5$§ﬁ§¥f§a¥?6 LRYERY s?uggoﬁﬁgFerably sel ected froma
range from4, x’ 18i Bydpodtyx3 19+ 3qegHeMah epti repee preferably fromlx 10-8

to 5 x 10-4 equivalent 10 based on 1 nole of the diester carbonate
conponent . The-PeaétBrids9syRhenyl ppefbpBBly maintai ned in an at nosphere

of an inert;gpas,iQit af&k??ﬁ%%%%iéﬁ§éﬂg reaction mxture and the

reacti on product, such as n anples of the inert gas except for
ni trogen i nzl del afgomydFoxypleenylbpaddahevésosmohlpscanladt i oxi dant nmay

be add as,.fequire . t ho t he obt ai ned. pol ycarbonate resin has
e hydr o2yl oS 2 kot b BT b ap oS PRRERED SO RRREPThen

pol ycar bonat g2 +185¢ (4 | iy @rody ch-fe t Ry THRGhy UF pHEpARE ReSRndy QiR i N
limts that _do not inpair its characteristic 20 properties nmay be used as
t he pol ycar BoreREERRR A ak t hie? Pt § hbr REdbexyakenyt) Pweamase film of the

present i nvent o, (41 &fgﬁ@%ﬁg PHen be introduced by adding a
( t he '&%Q%f po?%ﬁ%

nonohydr oxy conpound & rization. A hydroxyl conpound
r epr esent e 13- hiwe(4 chydwexyg- ¥ whenwl ¥R2¢énpt ) pBdpasse pref erably 25 used as

havi ng2d 1 6 90 T bt Y br b AR T Bhongt BT esent ed by (he

fol I ow ng foraaiis (Fterprriweypbl yhadmeekigyhe sy DUprdaamdag 4 to 20 carbon

at ons, perﬂi}5¥éfﬂé<Jh§ﬁé2§§gﬁgﬁ§%%ﬁhé§;§? carbon atons or the group
4,4-bis(4-hydroxyphenyl)heptane,
2,2-bis{4-hydroxyphenyl)octane,

25 1,1-bis(4-hydroxyphenyl) -decane,
1,1—bis(3-methyl-4~hydrokyphenyl)decéne,
1,1-bis(2,3-dimethyl-4-hydroxyphenyl)decane,
2,2-bis(3-bromo-4-hydroxyphenyl)propane,
bis(4-hydroxyphenyl)diphenylmethane,

30 1,1-bis (4-hdyroxyphenyl) -4-isopropylcyclohexane,
2,2-bis (4-hydroxyphenyl)-1,1,1,3,3,3-hexafluoropropane
(commonly called “bisphenol AF”),
2,2-bis{4-hydroxy-3-methylphenyl)-1,1,1,3,3,3-hexaflucro

propane,



5 of the above fornula (4) , particularly preferably an al kyl group having
.8 to 20 carbon atons or the group of the above formula (4) . Xis at

| east one bond selected fromthe group 10 consisting of single bond, ether
bond, thioether bond, ester bond, am nosQond and am de bond, preferably at
| east one bond selected fromthe group consisting of single bond, ether

bond and ester-beeds,padimedanl-y -prefrenginerd 19i-ngle bond o an ester
bond. "a" is an integer of 1 to 5, preferably 1 to 15 3, particularly
pref erabl y pexatluoroprepeme. .above formula (4) , R2, R3, R4, R5 and R6 are

each indepenpdgnily at ¢ _Qn r l egtied f,r am,t he .gr, isting
of al kyl group ﬁavﬁﬁgf%%?%%i% ?X%ﬁ%ﬁggﬁgn',)céaﬁaa'ﬁyﬁ'gréﬁ%%ﬁg@gﬁg 6 to
20 carbon apoopanel kenyl group 20 having 2 to 10 carbon atons, aryl group

havi ng to,1 arbgn_at.o and aral kyl group ving 7 to_2Q carbon atons,
preferagiy ﬁtgréééggoﬁédd%g&ﬁr§§%é§¥§%Qﬁ%§%%Pﬂg gﬂoaplcénéhéfing of al kyl
group havingeiaf@uégo%@pag@,atons and awl group having 6 to 10 carbon

atoms, particular preferably 25 at |east one %roup sel ected fromthe group
consi sting of 2neifyB . §redprane -ghérdroyphepyl)Propangn i nteger of 0 to 3,

preferably C akt |56 _RC "¢ is an integer of 4
to 100, pre%é%ggﬁﬁ(g’ﬁohgg%§%g§t?c§&§%?%§éP%P%?£§F$p§nFé SO . 30Since the
pol ycar bonake2+rlessi3usedimethlyé -praydrbxyphentiloprbpana earbonat e

consti tyent ugit.o aine? b%o an 1§§ethe£ digl derived froma plant as a
recycl dtl e fegoltté ahdCrepFE¥entalY By Ot KR ER¥VEPFOPATIFA (a) in the main
chain structure, d¢ile SPNghy¥deoXyispRpAYNdMi s al so preferably a raw

mat eri al obtained froma recyclable resource such as a plant. 5 Exanpl es

of the nmonobyreks (dohpdurdyoBrarPRBYLPReRYA) flumrengel ude | ong- chain al kyl
TS onor® DP9 SLRTRECGRRORDLSL OB, QL e {rom plant ofl such as
1,1-bis (4-hydroxyphenyl) -3, 3,5-trimethylcyclochexane,

15 3,3'"-dimethyl-4, 4’ -dihdyroxydiphenyl sulfide, bisphenol A,
bisphenol C, bisphenol AF and
1,1-bis(4-hydroxyphenyl)decane are preferred. These
arcmatic diols may be used alone or in combination of two
Or more.

20 The above diol residue derived from another diol
compound is contained in the polycarbonate resin in an amount
of preferably 0 to 85 mol%, more preferably 0 to 70 mol%,
much more preferably 0 to 60 mol%, particularly preferably
0 to 50 mol% based on the total of all the diol residues.

25 The reaction temperature is preferably as low as
possible to suppress the decomposition of the ethex diol and
obtain a resin which is rarely colored and has high viscosity.
To promote the polymerization reaction properly, the
polymerization temperature is preferably 180 to 280°C, more

30 preferably 180 to 260°C.

A method in which the ether diol and the diester
carbonate are heated under normal pressure to be pre-reacted
with each other in the initial stage of the reaction, the

pressure is gradually reduced, and the formed alcohol or



The pol ycarbonate resin used as the polynmer substrate 10 of the base film

., of the present invention has a biogenic matter content neasured based on
ASTM D6866 05 of preferably 25 to 100 1, nore preferably 30 to 100 %

The pol ycarbonate resin used as the abowe, pol yner substrate has a nelt

viscosity neasured with a capillary 15 rheoneter at 250C of preferably

0.05 x 103 tohehd xsleasﬁ?ay gisgpieechr eferepl Yeduding ik theN-el02 Pa-s,
partlcul arI preferably 0.1 x 103 to 2.0 x 103 Pa-s at a shear rate of 600

- sec' erien & SREIL R W@éﬁ“y Galls® i tHi n PPN 5. 3a<‘ﬁgb0 °t Napéhy &hebonat e
resin can b@a@%‘e@&é@@'ﬂf £hg9%4 Gand] Rb g'ﬂ &%[ time
deconposition of the polyner is suppress a Tol ded art e hal ng

excel | ent che&r acederabily Pr.-Gpdrt idedars be prOV| ded. When the nelt
viscosity is |ower. t nthelo |imt, if | di ng_Jis possibl e,

nechani C%/.l pr oper?hs etome G WSD astfeai':’f’ﬁ% n%ﬁgn 1?% a%‘f”? JHYECHEPHY 25 s
hi gher thanotrheruppel birdup, haRiihgf lsowabilki tykrbeeoreemdnsat chf agi,opy, and
when the nol di n% tenperature is_raised, the deconposition of the pol yner

i s accel er afB@Stituted, TRE apedikVE 9FQ¥Rsiaying DO© & carbenuatems.

pr epar ed bysgbs§95¥9@£aﬂ?%$gcﬂft%Q@d98§¥8§f£§¥ﬁﬁﬁa£§%JQfggﬁngﬁgpéﬁg%hy|ene

substrate of "the base f resent invention in
chl ori de i scerbgnage). b0s (The okrowbenyiliicaxrbbnglie, specirtesg «zasbosatg, is

or e prot or diry b8 BFRRERRY) Dis GieEnl 6easomien RBcShGI 11 o 10

vi scosity i Sakb&ﬁﬁétéh&m@tﬂ#l ddrbcnatid %h@aibﬁ@yprMB&a&aél sbagtory
mechani cal st rengt h to the obtained base filmand when the specific

viscosity i SERF§h&HRIRNY besgPoRate 1§ eratiiqulpiaceretereed Kirgm Whe h t he
resul t thatvi@@?aghks SoFePBgERat YL ey Naying Jlowabi ity required for nol ding

becones hi gher than the deconposi t| on tenperature. A m xture of

pol ycar bonat es neEfhdalissitear thmah@ellsapeefeaahlyhaémw bhl amomyt: be a
mul ti-| il P efe t he

pol ycar %)c/)na?jtés |an2 hgeé‘l gmﬁ’oﬁs bgg?l scf y trﬂ%{%ﬁ) éﬂ ‘?reﬂéﬁ}s This  1pe
| ower |inmtmoefatheaglassstinansi prefet-enper at gnetoTg) sof &henpgabyear bonate
resin used as the substrate of the base filmof the present invention is

pref er abl y B6E SHaPeY gr-drletaut ﬁ%ﬂcw&e%Fbﬁé‘P%rﬁﬁéodﬁpéhaICi“rﬁﬁttqlﬁer eof
is 15 prefesabbond®eC s VHeGHdY tﬁahoﬂebzth@ﬂeSQg%bgﬁgcp95¥8aé%£59te resin

is inferior in heat resistance and when Tg is higher than 16
pol ycar bonafes ¥@ss nfuscihoes| ag hntﬁeﬁﬁunallovxapphngyaaent hendi ae of nol di ng

and i npect i Qe FRLALRG DSFORES: LOPOST BLE-8L 251 {OPeLALULS gange at which

disadvantageocusly. When the molar ratio of the diester
carbonate is lower than 0.98, a sufficient polymerization
degree is not obtained as well disadvantageously.
The polymerization catalyst is selected from alkali
25 metal compounds such as sodium hydroxide, potassium
hydroxide, cesium hydroxide, sodium carbonate, potassium
carbonate, cesium carbonate, sodium hydrogen carbonate,
potassium hydrogen carbonate, cesium hydrogen carbonate, and
sodium salts, potassium salts and cesium salts of a dihydric
30 phenol; alkali earth metal compounds such as calcium
hydroxide, barium hydroxide and magnesium hydroxide; and
nitrogen-containing basic compounds such as
tetramethylammonium hydroxide, tetraethylammonium

hydroxide, tetrabutylammonium hydroxide, trimethylamine



20 the deconposition of a polynmer rarely occurs. Tg is nmeasured by neans
, of DSC (Mobdel DSC2910 of TA Instruments Co., Ltd. The lower limt
of the 5 % weight |oss tenperature of the polycarbonate resin used as the
substrate of the base filmof the presenty invention is preferably 330C,
nore 25 preferably 340C, nmuch nore preferably 350C. Wien the 5 % wei ght

| ow t enper abuber # 2t By Warhha . t REnapaws panaesd bhendesPMmPsbihb9Raet ohhe
resin rarely occurs at the tinme of nolding advantageously. To raise the 5

96 wei ght | 8§sEYRRPErA e e A ER@bEBRBEPNOT 8fnid yoadrerqant cionpubhdsas a
melt 30 pol ' [ cat.al i;s _effeact] scribed ahove. The 5

wei ght Ioss}étggl bg?lgt 8@3 ?ds-1 %%%&rleg%gfﬁngg\r{@%%#%& Pﬁ%%écu?@%@m of TA
| nst rument sp@eferted. A resifhpopghyearbdnbyeuseagnthenahtbli/bagishe base
filmof the Er %sent di ﬁventi on . pr ef egablg ontains a heat stabilizer 17 to
obtai n @ bePt&FhaE%aha et §hl &I owabFi le.t FREShESTPSEEBPFEz&F BPRFerabl y
contains a plosphaiys-based stabilizer, and a pentaerythritol type

phosphi te conpound represented by the following fornula (5) is preferred
as the 5 phosphorTiebaBednst abi FheepolypetizaticapcataRyso- PECP-0- R'(5)

"0-CH =0 a o] |.a, n 2, are each .3
i ndepende%§ggeﬁ§g%gggéﬂg{:g%d g%’@] gg%%&gghg\%#galgct g%zoatcoarjbc?% A ons,
aryl or al kgfraiyalgnoumdravbngférabl 2 war honlat®ans 5 san al kydu 102 pewtp

havi 7 to_30 b t , | oal, kyl havi 4 to 20 b t
or 2+ (#20xyBRERYI SBr bpYPLE LSt Fht SCREGT GrORRTALG RGTBSNEBLD5 Tabon

atons. The sygtoabkysygtenpiangréherapy!s ﬁé@ﬂ@aﬂﬁadbﬁ]%@sa&ﬁé%@%m an
al kyl group. Exanples of the above pentaerythritol type phosphite 15

conpound i nef e MetleddA Geewhgerprhmpterigilphoshhi reaction mixture

b 22 &0 st eteny eRalaer 0 o 4 USSR Ssppn g che
bi s(2, 6- di -imett byhy ledeepthyfphenyt)ypgahabnylhdet 8kgon. Further,

15 additives such as an antioxidant may be added as required.
Although the obtained polycarbonate resin has a

hydroxyl group or a diester carbonate residue at a terminal,

a polycarbonate resin into which a terminal group has been

introduced in limits that do not impair its characteristic

20 properties may be used as the polycarbonate used as the

polymer substrate of the base film of the present invention.

The terminal group can be introduced by adding a monchydroxy

compound at the time of polymerization. A hydroxyl compound

represented by the following formila (2) or (3) is preferably

25 used as the monohydroxy compound.
HO-R' (2)

==\ X~(R"),

HO\/

In the above formulas (2) and (3), R is an alkyl group

(3)

having 4 to 30 carbon atoms, aralkyl group having 7 to 30



20 di phosphite, phenyl bisphenol Apentaerythritol diphosphite,

. bi s(nonyl phenyl ) pentaerythritol diphosphite and dicycl ohexyl
~pentaerythritol diphosphite. Qut of these, distearyl pentaerythritol

di phosphite and bis(2,4-di-tert-butyl phgnyl)pentaerythritol diphosphite 25
are preferred. O her phosphorus-based stabilizers except for

pent aer yt hr ca@lbohy gecpBsp bt Bus: Oy HE€1RBos R 6 PQuBAE ot her
t han t he above phosphite conmpounds, phosphate conBounds, phosphonite
conpounds aRd PRIRPHG MEtEB0 TESHPOLFIISS SRS By BhpHexpifiwias 6rpBuAds
include tri ny. hi ' ]Qggy p [ ri I
phosphite, ???6c §%§Sﬁgggﬁ}%%?i¥%$%g{a c$%93%§2%hﬁ?§8h§%'%§y %gﬁg%henyl
phosphi t e, Heoéilybroadplydnytophdsphirtes  29opa tipyh miwoEhenthepbosphi t e,
oot i BREPYE 2aBRCPRLNS1a PICI EA A RNy RISy an alky1

2, 2- et hyl egebup(Habify- ¢ edd -JnuorhplRenyheet ¥+ PRSP of the above
tris(diethyll phenyl)phosphite, tris(di-iso-propyl phenyl)phosphite,
tris(di-n-bfaPyMBAENYE) phosphite, 10 tris(2,4-di-tert-butyl phenyl)phosphite
and tris(2,6-di-tert-but ) ) phosphi te. O her phosphite
conpounds whi ch react w hydric phenol to have a cyclic structure

May al so be useq a c@d5 i ncl ude 15 ‘
2,2'-nethylenebig%%gb-dﬁgt ﬁﬁélphenyl)(2,4-8ﬁ)tertbutylphenyl)phosphit
e, 2,2'-methylenebis(4ps-d t-butyl phenyl) (2-tert-butyl-

[
4- met hyl phenyl ) phosphite, 2,2° -net hyl enebi s(4-nmethyl-6-tert-butyl phenyl)
(2-tert- 20 butyl -4-net hyl phenyl ) phosphi te_and
2,2' - et hyl i denbi sf4lfethylcdst epbepbepipaehgried- fepubthy| guowet hyl Phenyl
phosphiibe. Jhesabeys Rhgt oungs.,l dep 4 d sp
trimethyl phos%hate,ggg?greggﬁlgﬁggbhatef!gghgfﬁb:5%3#&%#8§gﬁé1€§%é%
trichl or opheeyd, pirogphhted and ertiyle bbod plmates, e milpheay | Ity bnphosphat e,
di phenyl nopoortho | phosphate, tributoxyethyl phasphate,  dihut
phosphat e, S.d%%%?égﬁ%gbﬁg? Jﬁﬁg’89??55E6B§¥°%ﬁggﬁﬁgﬁﬁgugUFtBﬁrﬂﬁﬁﬁi,

triphenyl phespsaier dathd,r paRtiyhilarly preferably a single bond or an

ester bond. “a” is an integer of 1 to 5, preferably 1 to
15 3, particularly preferably 1.

In the above formula (4), R?, R®*, R*, R® and R® are each
independently at least one group selected from the group
consisting of alkyl group having 1 to 10 carbon atoms,
cycloalkyl group having 6 to 20 carbon atoms, alkenyl group

20 having 2 to 10 carbon atoms, aryl group having 6 to 10 carbon
atoms and aralkyl group having 7 to 20 carbon atoms,
preferably at least one group selected from the group
consisting of alkyl group having 1 to 10 carbon atoms and
aryl group having 6 to 10 carbon atoms, particular preferably

25 at least one group selected from the group consisting of
methyl group and phenyl group. “b” is an integer of 0 to
3, preferably 1 to 3, particularly preferably 2 to 3. “c¢”
is an integer of 4 to 100, preferably 4 to 50, particularly
preferably 8 to 50.

30 Since the polycarbonate resin used in the present

invention has a carbonate constituent unit obtained from an



30ﬁphosphate are preferred. The above phosphonite conpounds i ncl ude
tetrakis(2,4-di-tert-butyl phenyl)-4,4'-biphenyl ene di phosphonite,
“tetrakis(2,4-di-tert-butyl phenyl)-4, 3" -biphenylene 19 diphosphonite,
tetrakis(2,4-di-tert-butyl phenyl)-3, 3" -Nhigphenyl ene di phosphonite,
tetrakis(2,6-di-tert-butyl phenyl)-4, 4" -biphenyl ene 5 di phosphonite,

tetrakis(2, rdert@fér iy RILRYbir 4.3 2 RheRY+ease SIPNOSRIARRIAR and
tetrakis(2,6-di-tert-butyl phenyl)-3,73" - bi phenyl ene di phosphonite, 10

bi s(2, 4- di - FEPYeBanFrphbNy thed aphary IEogmariy ﬁl@dspmbmmeae,ma;n chagn

bi s(2, 4-di - - I - 3- nyl -.phenyl| phosphoni t e i

- di Sn- but yl %ﬁ%ﬁ;‘?%&é E%g@nﬁ‘l%ﬁ%é’?ﬁ’x h8§%‘ 8%?@@;5 B198 B OL 27y & raw

bi s( 2, 6- di -hetéxbai ydipheimdd f&emmmﬂselcypﬂh@mjle pé@éiﬁh@@h‘;{@lﬁﬁ@ ao_'pjlam]:.. )

bi s(2,6-di-tert-butyl phenyl) - 3-phenyl - phen 15 phosphoni te. t_of these,
et r aki S di EYETPLBH 9F oy NG RETY G B SHc NS TEAR @ Plant

bi s(di-tert iﬂ@wa@hwﬂé)cl@gfﬁyﬂ]@}hﬂwc&t@f@*}%:ﬁﬁ 1af %ID{HSEQréﬁ%,oﬁnd

tetrakis(2,4-di-tert-butyl phenyl)- biphenyl ene di phosphonites a 20
bi s( 2, 4- di -2ep®s babyfpnedy fyomphéanpk- phdnylsushogpheritaeslar etrarygl

preferred. ;a§§ﬁogh%ﬁ§2%%ﬁ?ﬁggpgﬂggﬁagay be and are preferably used in

conbi nati on e’ conpound~havi ng an aryl group substituted by
two or nore of thEhalhmis@alkydngioupsin?bihd abale pbospbenakescanmounds

i ncl ude di net hyl benzenephosphonat e, diethyl benzenephqgsphonate and
di pr opyl° be%é@%‘@p@ﬂn%%%&ﬁgt%ﬁsghe pPresefie IKEVE L RIFhO PISIBRIET AR DT | i zer s

may be used-ghoder Ged Mutydiald oh BETIVEs 866 '#Y &F bleirerBbe e?ﬁ%to 30
use at least a pentaerythrltol t ype phosphite conpound in an effective

anmount . Thel Yhosphorrs -pastarabdbi PPzep L80uSed in an amount of preferably
0.001 to 1 part b%} 'éﬁ? ef & %QI O% to 0. art wei ght,
much nore prefera % 1c%%@%€%@%a%%£ y \MI\%IQ%h Sbtg%%das%cgvidﬂo s by
substrate has a melt viscosity measured with a capillary
15 rheometer at 250°C of preferably 0.05 x 10° to 4.0 x 10> Pa
"8, more preferably 0.1 x 10° to 3.0 x 10° Pa- s, particularly

preferably 0.1 X 10° to 2.0 x 10° Pa' s at a shear rate of 600

sec™. When the melt viscosity falls within this range, the

polycarbonate resin can be molded under a good condition
20 under which the decomposition of the polymer is suppressed
and a molded article having excellent characteristic
properties can be provided. When the melt viscosity is lower
than the lower limit, if molding is possible, mechanical
properties become unsatisfactory, when the melt viscosity
25 is higher than the upper limit, melt flowability becomes
unsatisfactory, and when the molding temperature is raised,
the decomposition of the polymer is accelerated.
The specific viscosity at 20°C of a solution prepared
by dissolving 0.7 g of the polycarbonate resin used as the
30 substrate of the base film of the present invention in 100
ml of methylene chloride is 0.14 to 0.50. The lower limit
of the specific viscosity is preferably 6.20, more preferably
0.22. The upper limit is preferably 0.45, more preferably
0.37, particularly preferably 0.35. When the specific



20 wei ght of the polycarbonate resin. An antistatic agent is

. preferably added to or copolynmerized with the pol ycarbonate resin used as
~the substrate of the base filmof the present invention. The 5 antistatic
agent maybe a known anionic, cationic, Rgnionic or anphoteric antistatic
agent. Qut of these, sodium al kyl sul fonates and sodi um

al kyl benzenesgtbenates sallbwelf- \Whiaeh cane anitoni<c A ihall & AGRMS dr €
preferably used fromthe viewoint of heat resistance. 10Wen the
antistatic &gehtfnrstagdeieshapheatli rerengpbl yeerhe aliterinesh bawei 6xidant is
preferably addednfpo0 h [ I ot dl.i.ng . . I of e

ant i oxi dantgﬁncﬁu%e E%%\Agpélﬁﬁgg% g’gﬁ?ésgggh lgsgﬁ g%%l F(Eégﬁl g)@i’ drgﬁig,
phosphi t e- ba3edaknl i byi Hanbseantothih Dgh het el aded rEswdEnt ittwitdahesye and

furth ' t f. . It is i tant that the b fil f th
presont 3 nvEREPGRS ENBB tRBHG AP HED o Y REHIPRG FopaN o SREEFEn

coef fici enthofh@rt eh@n0bnkr agcbhgoriewssl Rempbrapldability. The plane
orientation coefficient is preferably 0 to 0.03. 20 Wien the plane
orientation coef fAcrEREUT8 Af ghetyEpshCDabss meynagbecdtained| inten¢orm a
mol ded prody avi i awi t4.0. vy ITD Llity may
degrade di sa %ﬁf a%%gl}gﬂely.gg'%%eﬁ?%gn% gnén @?}%ﬁt% Y%%mézlér%'fi g?‘:ﬁ%w as
used herei ncapansitfnd pepfesentiedhby the 2hef pblowhrporgiasi an (16 and

i ndi cates the o%éentatign Eﬁ reﬁ of a film Plane orientation coefficient:
fn= (R + RYFFENBTBFSTY PROVAeTEGUHALPBR™FBY, Nx, Ny and Nz are the

refractive indi cemef1dher basgifibm ihe agiiden £ PLNE DO: Gh M €&k O &t h 30
direction and thickness direction and can be neasured by using an Abbe' s
ref ract onet 6¥9) CdspBEtPOEYJarpBate e piamsest penthe isowsdowits ofdrteis to

be neasure : [ : t | td ' bstent_as a
| ayer of tf}%%%gglr’iglt ?3:"“1%@(5@%&5 ?ﬁjvg%'?'?gﬂ n%%é)?n%gﬁeﬁﬂéifvsgpf gégll? rzieyer 21
is filed offréfexmshlyg $0He sandpaber &ondexbesepphe hasétftherebhet eby

maki ng,i_t possi bl 0 syre the refractive index of jhe bhase film

Si ni | atPy, %eeéne]f%i%agg#r m‘hes“elfg i'sS a Em nﬂ?aéq &E%eC'SLﬁq?%ce | ayer is
filed of f tprExpossteatdadsinyer ihoebeorens Hed Fokikkantel sA8ting, i ndex,
thereby nmaking it possible to neasure the refractive index of each |ayer.

When the nedbdrchbabedirhan iled & the Rekyeribenatadesist ishnirgoriimis
unknown as {N1Gndiid ef QEaw 0; &) rectinD Ofml NS bASLalhlMhS NRSEPPYR. the
sl ow axis direction and
molding becomes impossible at a temperature range at which
20 the decomposition of a polymer rarely occurs. Tg is measured
by means of DSC (Model DSC2910 of TA Instruments Co., Ltd.
The lower limit of the 5 % weight loss temperature of
the polycarbonate resin used as the substrate of the base
film of the present invention is preferably 330°C, more
25 preferably 340°C, much more preferably 350°C. When the 5 %
weight low temperature falls within the above range, the
decomposition of the resin rarely occurs at the time of
molding advantageously. To raise the 5 % weight loss
temperature, the selection of a preferred compound as a melt
30 polymerization catalyst is effective as described above.
The 5 % weight loss temperature is measured by means of TGA
(Model TGA2950) of TA Instruments Co., Ltd.
The polycarbonate resin constituting the base film of

the present invention preferably contains a heat stabilizer



10 the direction orthogonal to the slow axis direction are deternined by
~confirmng the slow axis direction by neans of a phase difference

" measuring instrument such as the ellipsoneter of JASCO Corporation or
KOBRA of Qi Scientific Instrunents Co.,j-Ltd. The plane orientation
coefficient can 15 be obtained by neasuring the refractive index by the
above net hodo swRRASI BYbkalrt Mok RAGISIOW 1D idiiteet | @Rel Behhe film
formng direction and the direction orthogonal to the slow axis direction
i s the wi dt BtaPlddersn Prederedd Ykicrad-somspar Hhasedhoeas Hasgdded to the

base 20 fil 1: resent i ' rdi o] a The
particles t%E%%l%g%gg'aggangtB%%?%F%%Fg%ﬁgoﬁiE?P%dpgpé?ﬁggeaggmpﬁgggive to
the pol ycar bepateengsidnbpfthichéopileseny foventaoih) EsamptBsroédtdethe

parti cl i nclude inorgani ¢ parti.cl,es, organic particles, crosslinked
poIyner%%arPﬁgﬁggofgséﬁasﬁﬁtéiﬁgﬁiﬁgﬁF?cles formed in the pol ynerization
system These different kinds of particles nmay be used alone or in

conbi nati on of two or .CﬂﬁggaquNQzeﬂD he particles is preferably 0.01
to 10 wt 5k, mm¥ .poe.f.gi'nably 0.05@ 0 3 W 96 bpsegy.oR #2he totall5hei ght of
the base film 30In or deb_t,pijlrm’r d\(%ﬁan_%i/ﬁg ease by providing
slipperiness to the base fil'm2the aVefage particle dianeter of the
particles to be added is preferably 0.001 to 20 pm nore preferably 0.01

to 10 pm Wen th er age ticle digpeter_di,s |arger than 20 a film
defect i's readilyIP S ABaNEALTTHS efy CROR N ThE o BAOPGRACHE bY
nol dabi | i t yadhgadwgahageeus! ¥1rpd yhedpt hevamgr 80eo pas té&teodi 2P8hel 1S

smal l er than 0.001 pm _satisfactory sl|ipperiness may not be obtained
di sadvant ageBti$| 8% BEYAFFIYds I6PUPheaY WY datiPc2 haamkaneatPrel uvyea payticl es
of car Qepat C i hepat nes) 0 i um
carbonagg, gﬁ?ﬁgtgéégﬁgﬁ}ggyggfg%Unlsu%?gﬁggaggbggéﬁgggs§?§g Z@Q%o osite
oxi des such4asokadl carlaonl awdrs @ho3phéat esysiety Bsptophl vsmipdiospliaed,

| ci hosphat 10. i hasph i such | um
oot e T B e P R B ARSRRR Brs R B R LR
as |ithiumahd@othdearyl group mErapel egbetithieecar panks pakriichesupncl ude

particles of calciumoxalate and terephthal ates of calcium barium 15
zi nc, manganese amPRRbMeSuhhe above pRREBREYLEFiERE BYRS SPHOSRIY DI yrer

partiches iaghpdengaitiehes 9ispagppe! isaa&aeégém_:@eshygg@ﬂg hite,

vi nyl - based nononer such as divinyl™benzene, Styrene, aci d or
met hacryl i cbbeld, 4 Olhetevt gantylphanypapenthesysbrhtas @fphosphite,

pol ytetraf | .uor pet hyl ene, benzoguapam esin, -thernosetiing, epoxy resin,
Cinsat ur at ed PO F6810F TE5F noCERLr roSBr ¥ HED e PEa R SHEPERE hosat £ | ng
phenolic resiphpaphiceées are also preferably used. Known additives such as

a flanme retardant, a heat 25 stabilizer, an antioxidant, an ultraviolet
absor bent, 2 &ht ¢ sthr Feragenty a2 praRY I BheRY L) BERFReEEERYIEP VI di ng

agent, >an ahi Phedhie: 881 $rRShApi 8PnehERH feh¥RELGRAL 1 BHE N BshIERhi &,
def oam ng agent such as pol ysil oxane, and a col ofant such as a pignent or
a dye can beisdxenylphényhepdasectyihrbtol hdiphosphite and

dicyclohexyl pentaerythritol diphosphite. Out of these,

distearyl pentaerythritol diphosphite and

bis(2,4-di-tert-butylphenyl}pentaerythritol diphosphite
25 are preferred.

Other phosphorus-based stabilizers except for
pentaerythritol type phosphite compounds include phosphite
compounds other than the above phogphite compounds,
phosphate compounds, phosphonite compounds and phosphonate

30 compounds .

The above phosphite compounds include triphenyl



30 present invention in suitable anobunts as required. When a
_decorative |layer, a hard coat |ayer or an adhesive layer is fornmed on the
surface of the base filmof the present invention, the surface of the base
filmmay be subjected to a pre-treatnentjgsuch as corona di scharge 23
treatnment, UV treatnent or the application of an anchor coating agent in

advance in preephtee, n@fiﬂﬂlcbﬁﬁ%@ﬂ@@?l%hb@pﬁ@@@, ltayiRTe cyASphHSpRAEAOT
coating agent is preferably used at | east one resin sel ected from the

group consi S¥iLAGEBLloPhpEPidseer trdoichadeciill PEos@diike acryl - nodi fi ed

pol yester rgsj e 1R ROl ¥S| X |k

A dooor at i vae e KPP EUp R T phBS bR cBe, U TR RIS oS ie 1 e
decor ati ve shésopfopryilmpeophenyipticsghdft et heopoegseytl diphentyilon. The
decorative layer. used in the 1 resent invention can take for For
exanpi e ¢ heAYERBIBEr VEOPagEryPaRRRERvh, BROFRhEFEor manolntf e Lan ayh:
which is di%ﬂ@ébﬁiﬁ@t@ﬂz%ﬁ 100881 & (4 %—QiC@éﬁfeﬂutﬁﬁﬂ)Heﬂl%l’%cWiCh i's
formed on the base film or a filmlayer which is decorated by printing or
deposi ti on. PirpeRBitayeF5ialdinbhyisrhsiyile phasPRiren t ed.

Preferred e?ff@k§§_9&0L5?g€g?ﬂﬁényﬁzgﬂggﬁhg%gal of the printed |ayer which

is a type of decorative Inchu yur et hane- based resins,
vi nyl - basedtresias; npouymibHenpasptiospbiing, pol yester-based resins,

acrylic 20 resin, polyvin cet al - bas esi ns, pol yester urethane-based
resins?ocelFﬂ%%é%’gs?%r£%%téguggzpﬁg?yiﬁﬁ%ﬁgﬁﬁégﬁ 8% ns and

thei tt Lopl asti€ (2| asdoreerbapadyl paengl ) Pubsphitbese resins, resins which
can provide a soft filmare particularly preferred. A color ink containing

a 25 suitable col¥rher phasafilter cayeonsds vbieRdinagts watef ardbiyimixed
into the b'ﬂé\ﬂj@rﬁoi €% Have a cyﬁ%iéss%@éufé a9 A1 89 Y G851 ntﬁég%rﬁr{g%f%/’

of fset printing, gravure pr I'ng and screen“printing are pr
enpl oyed. Wissreaf tincbhde printing or gradation color is required, 30

Si ngl e Gol of 1 GO TRG. Seehir Khel dharesE-BEy EPRSR fag PErTokBat fng and
comma coat i Mgy BshehELeshe@yh bee enpl oyed. According to pattern, a printing
Leohniaue 1D e A P £ (a s B LRI Ry Shndrs I L LSS i Ser- O 2

4-methylphenyl)phosphite,

2,2’ -methylenebis(4-methyl-6-tert-butylphenyl) (2~tert-

20 butyl-4-methylphenyl)phosphite and

2,2’ -ethylidenbis (4-methyl-6-tert-butylphenyl) (2-tert-

butyl-4-methylphenyl phosphite.

The above phosphate compounds include tributyl
phosphate, trimethyl phosphate, tricresyl phosphate,

25 triphenyl phosphate, trichlorophenyl phosphate, triethyl
phosphate, diphenylcresyl phosphate, diphenyl
monoorthoxenyl phosphate, tributoxyethyl phosphate,
dibutyl phosphate, dioctyl phosphate and diisopropyl
phosphate. Out of these, triphenyl phosphate and trimethyl

30 phosphate are preferred.

The above phosphonite compounds include
tetrakis(2,4-di-tert-butylphenyl)-4,4’ -biphenylene
diphosphonite,
tetrakis (2,4~di-tert-butylphenyl) -4, 3’ -biphenylene



filmor a printing technique in which a printed layer is partially forned
may be enpl oyed. The material for formng the deposited |ayer

" which is a type of decorative layer is preferably a nmetal such as 5

al um num silicon, zinc, nmagnesium copgpgr, chrom um or nickel chrom um
From the vi ewpoints of design and cost, alumnumis nore preferred but an
al l oy of twgigho8dBh&nAeLal conponents may be used. As means of forming a
metal thin filmlayer by deposition, an ordinary vacuum deposition 10

met hod may beteaplisyads-fa-aadictboaylahesyiii-gué’ oiphenyaneng an

evapor at ed .Lon plating, sputtering or plasma may al so be used.
Chem cal va%%ggﬁgéggﬁ%kgh (so-called CVD) may al so be used as a vapor
deposi ti on vethadignzascbddadegenbatyAphengpor-at, ivonbdphengleher these, a 15
resi stance heating board system radiation or high-frequency heating
cruci bl € sy@%gh?sgpoﬁFE@tron beam heating system may be used. Wen the

col ored resfétféﬂﬁé(b§6LQib%ek@?bﬁ@%@ﬂh@hﬁﬁqlqﬁg’Q%ibﬂﬁn9§§ﬁefi'”‘as a
type of decorative layer, a resin 20 which has been colofed by a dye, an
or gani ¢ pi gheplrosPhanitaor gani c pignent as a colorant is forned by a

coating techni . Qr,ap_ext LO ] 1,9n _teghni , en_the printed
| ayer is fo?%% a%gé%égdgﬁoﬁgfkvgu#ggéﬁgh#ﬁé %h?ck%gggegym?ﬁ% decorative
| ayer is nodipho@pecnase| ong 25 as the effect of the present invention is

not inpaired but preferably 0,01 to 100 pmfromthe vi ewpoi nt. of .
mol dabitl t yl?lﬁ/\ﬁ%ng i ﬁé-ia%%gwsﬁlwa%}’?? 517 BPRBY LaBIER¥ L FRITRIGRAES ayer

the thiCkn%ﬁ%(ﬁ,4h§id€@9£abhﬂ9lbﬁaﬁ§1§$3ngheh§mtgﬁén:lphoéﬁhdﬁﬁﬁbas the
effect of the present invention Is not inpaired 3 bu¥ preferably 0.01 to
100 pm fromihe2 vé evpbi it bety kpheant ) i 8 yphenyl -phegwénphhsphersibel ayer is

ored 32 e PSPLL VB SRty bhent ) SHOBRBS BB ECBLANNE BYCT 1
but 25 and bis(2,6-di-tert-butylphenyl) -3-phenyl-phenyl

15 phosphonite. Out of these,
tetrakis (di-tert-butylphenyl) -biphenylene diphosphonites
and bis(di-tert-butylphenyl) -phenyl-phenyl phosphonites
are preferred, and tetrakis(2,4-di-tert-butylphenyl}) -
biphenylene diphosphonites and

20 bis(2,4-di-tert-butylphenyl) - phenyl-phenyl phosphonites
are more preferred. These phosphite compounds may be and
are preferably used in combination with a phosphite compound
having an aryl group substituted by two or more of the above
alkyl groups. A

25 The above phosphonate compounds include dimethyl
benzenephosphonate, diethyl benzenephosphonate and
dipropyl benzenephosphonate.

The above phosphorus-based stabilizers may be used

alone or in combination of two or more. It is preferred to

30 wuse at least a pentaerythritol type phosphite compound in
an effective amount. The phosphorus-based stabilizer is
used in an amount of preferably 0.001 to 1 part by weight,
more preferably 0.01 to 0.5 part by weight, much wmore -
preferably 0.01 to 0.3 part by weight based on 100 parts by



preferably 0.01 to 100 pmfromthe vi ewpoint of noldability. Even
when a | ayer except for the printed | ayer, deposited |ayer and resin | ayer
~is used as the decorative |layer, the thickness of the decorative |ayer is
not limted 5 as long as the effect of §he present invention is not

i npaired but preferably 0.01 to 100 pmfromthe viewpoint of noldability.

In the deco&gi@yg @be@ﬁef@@lyagggbhgﬂengégiﬂg of the present invention, it
is desired that a hard coat [ayer should 10 be fornmed _as an out er nost

surface | ayer. THMS 3HHFisedaic]agent i 55 neaeteralahy azdgeictPe’tn,

uret hane- basslo 1 #alls 208! @Lnee Bassd1 feakBonltAaRLE 8! LkEA! ascepound,
silicone-bas resin or netal oxide. Silicone-based resin and acrylic
resin are psebsrrade fobnthdebesewpdimt sfofthéSphasdnessnuadtdonabiThey, and
acrylic resin,,especially active ray curable acrylic resin or . .
Lhelmos@t 11 HE HETSE 16 G TRY Ror BIAFEAPEaTT Font e hESUT SupT st

curabi lity,of | sxbiabt i ye ande progdicti ¥ibe . Vanioust adedidéd vesodmym be ni xed
into the hard coat |ayer 20 used in the_present invention as required as

| ong as t heaBfYbe¢lipnates ppadenpding et kphPrBZaBESRAPANREES £&t @kanpl e,

a Stab!'iZ%hgé&? S, ANADLT X dants ; 20 ,APkiCal-o id 1 A8l Q5@ rom
ul travi ol et absorbent, a surtactant, a leveling agent and an antistatic
agent nmay behaisetew2biiot fof nhnéhe hasdstcaacel ayer, off -line coating and

in-line coating techniques nay be enpl oyed.. In the off-1inge coating
t echni gﬁe, a coat ré}eerar%?ysrro?tjt%ea%%’élfih% FRT 2onkT ST HY ao":e

t her moset t i f\g fresi 1206 1 G, ¥GE b€ 16RY dentab @1 M slS, hiligle@BE Aok GARONENt

is applied 30 to the base film In the in-line coating technique, a

coating mater§ERo¥y ehdaRAiingatafayemHRARS id GIP 3 BEFBIE for ni ng
the base T1i/B1uge knodt? Hiaf0P| A9 B GHRLAG SIS N NG a

conposition for formng the hard coat |ayer, various coating
t echni ques Pusdplast e thasasd analoxnglagravameé thaeebgerribasedati ng, bar

coatin die coati and spray _coating.techni ques _may be enpl oyed.

Exanpl g? ofaqqfeo}%\]cc? Taiﬁ%sgﬁrf%e]édgjex?ﬁ]ée%gﬁ?%’ée? y 5 curable resin

i ncl ude el ectronmagnetd Ginfyisc1d Q4 ty niid Zbage afti BE Iyt | theyigwydse@itoup, such
as ultraviolet rays (W) _, electron rays_and radi ant_rays (such as a-ray,

n-ray and yLFEHtIoPEReUlEAPe jisadRps £ BAGLTY & I R ovdenhRtion

coefficient of 0 to 0.05 from the viewpoint of moldability.
The plane orientation coefficient is preferably 0 to 0.03.
20 When the plane orientation coefficient is higher than 0.05,
it may be difficult to form a molded preduct having a large
molding drawing ratio. Thus, moldability may degrade
disadvantageously. The term “plane orientation
coefficient” as used herein means “fn” represented by the
25 following equation (6) and indicates the orientation degree
of a film.
Plane orientation coefficient: fn = (Nx + Ny)/2-Nz (6)
In the equation (6}, Nx, Ny and Nz are the refractive
indices of the base film in a film forming direction, width
30 direction and thickness direction and can be measured by
using an Abbe’ s refractometer, respectively. When the plane
orientation coefficient is to be measured and the base film
of the present invention is existent as a layer of the

" decorative sheet for injection molding, the surface layer



sources may be used ultraviolet fluorescent |anps, 10 | ow pressure nercury
_ lanps, high-pressure nmercury |anps, super high-pressure nercury |anps,

- xenon | anps and-carbon arc |anps. Wen the active ray is applied under a

| ow- oxygen concentration, the active ray,curable resin can be cured
efficiently. Further, the electron ray systemis 15 advantageous because a
phot opol yes z@atl & o by aldndridle 9phESAbes S LikhasE e et riegd to be
contained in the coating |ayer although equipment I's expensive and nust be
oper at ed i ntBArphErnaking ot Pl e Heamassguiar §4ef sefrhetiter mdext i ng
of a ther mSetinng, 20, resiq Call i ADLA! NELPY IS LAG.A FhRam heater, an

el ectric heater, an 1nfrared heater or ‘a far in rared ﬁea ef "to pre€pare
air or ineré bmsiheatedil OCio: Tagherisarfd lappbyfifngoi exbostihe shbstrate
or the coatj ng fil n%)by usi ngfﬁl slit noz%l e. Air heated at 200C or. hi gher

i s prefetret?YGhdhPEMBGHER 04t v FEIF66E10F HrgPdr HRETRYedF 2% r 1 ed
as the curipg d{%’@@ﬂplé B¢ Gl L@t L the refractiR@ thleknegse9fnt hg dard coat
| ayer may be determ ned according to use but preferably 0.1 to pm nore
preferably 1 to Ihgimthpnenasneenhntkhaswsctoion pé e dedsartiapgeindex 30
smal ler th 0, if y ' ully r t oat layer is
unsati sfac?%?yt]%en e%%rsf%?rﬁs%rgfg%%ﬁﬁgﬁd%%s%ﬁ%nf a%tpc?%&g%gs%lrra et as it
i's too thinofWien dadwee thilok nies sidts kinawger theanl3® aristderedt oh fdddn i s

apt to_be cracked by bending stress. 27 To pr.ovi de adhesi on
ot wear o het RESTHroo° Heh 3F BASGHALE he UBEoF APYVa*SARBL PR i PR 8881 on

nol di ng, angaEdiasi ved |18y etosfirlend O B s Dhy thie; degorati Vén shealediy
i njection nolding of the present invention. Wen the hard coat layer is

formed, 5 tdk adieateedberensef veaBUrbngt Hesbuveenbssushr dacehepposite
to the hard eoalsdiely LY JRACBUIAGEra dIG: Tl 0RAA A o R adlasi e, | ayer
bl'y a

Si
is prefera er MOSensiti ve Type or a pressure-sensitive type. Wien
the resin thdberumdnes Coy ,ustdg tte: geaneatrdiventsteiein toeffnpeeht @anmol di ng
an acrylic resin is referab(ligﬁused in the

i e ek
Lahasi 38 b SrtRidRd tn e o 6 oo P GEA BT LHE! MBOLKOSAJs AYVE sheet

for injectinnad digipdcssihPanghend epeadxkdes 189! ¥21¥reneshasgd iiesin, a
pol ycar bonat e- based resin, a styrene copol yner-based resin or a

pol yst yr ené-tsadddn ésrmings digegddpn endesha, dbreet jer yorHeodassld toesi n or
a_polyan de pasethy eaifl Wi FO-08Snal Ll OV @0y LhEDELEShNS 1S preferably
used in the adhesive [ayer. en the resin to be nolded by using the
decorative sheet Viegriduy écitriden a|mhmgi ¢l qol Wi apidehecdaded baesi n, a

chl oripated .20 | yol ef in-based resin, a chlarinated ethyl ene-vinyl
acet at ggcogf&%%@%- %ﬁ?e%r ?%@Pﬁ,l%v%%@r?% Wéﬁn& %8 RAFBRER AT hdEfFe- based
resin is prefepiy dised id shadihes e ddy Particulari KNowi ozt heds of

form ng the adhesive |ayer naybe used, as _exenplified by coating
t echni ques Tfehaas EBRFLEEEt FAGChePYvaarbonada rrgianal ddmmpresanitng

bri nti ng.taRRausar | BB e ces or e paegeARleteCa !
t he presentpanhiendtssonorgapriefmrabhl gldd, ttaos@d ipiednoeypeefperahloye20 to
25 and internal particles formed in the polymerization system.
These different kinds of particles may be used alone or in
combinaticn of two or more. The amount of the particles is
preferably 0.01 to 10 wt%, more preferably 0.05 to 3 wt% based
on the total weight of the base film.
30 In order to improve handling ease by providing
slipperiness to the base film, the average particle diameter
of the particles to be added is preferably 0.001 to 20 um,
more preferably 0.01 to 10 um. When the average particle

diameter is larger than 20 pm, a film defect is readily



30 400 pm particularly preferably 40 to 300 pm Wen the total thickness
~of the base filmis smaller than 10 pm the stiffness, filmformng

" stability and flatness of the filmdeteriorate and the filmreadily
creases at the tine of nolding disadvantageously. \Wen the total thickness
is larger than 28 600 pm handling ease beconmes worse and the

degradat i onyphaiekdabihd & PBda 06 oMl HHE LSE HatadHABEAESPESbY1ity

The base lem of the present invention has a haze of preferably 0 to 10
96" nore preéfepdvaptageouslypandnidicththe svpragemiiiiole digmefer 1s
particul arl Q{Lﬁf eragl 00 Dtci 2% V\hgn %he hazeS f_the. basenfi I m IS (Iaar ger
than 10 % afd®the’b 108 Y Emy s EATASTRSFP TS S THE HetdT 3 Ve SREPSf or

i nj ection nebtdangedviasshdl-ahyagepudéteri orate di sadvant ageously.

Particul arly when_t he decorative, | aéer is fornme on,thi éo adhesii/e | ayer
side (opposite to*¥HBPHRS PTcbRE +R9EFART 2 it H 4heFas e PRhr 5E Ehe

center, Vishbiddinhdged8hehiL ahe cdhisrEYABRGEOUSaYm eAliitosghRobhgc baze s
preferably as small as possible, it is difficult to reduce it to less than
0.1 96 in fagd basiwe dridwrdten (Fulfrt¢? ettt asnvadcivn Ausfatecrrd |ight

t ittt f | 100 9 %
oS | oS Ol PLEd £12BL Vo il 8, 100, 8 oL Gl LEEAN YO0 0000
| ower than BhoSphatdstdiecibasel i thiminsphisedhase | e lddonr phowphabeednd or

injection nmolding, 20 visibility deteriorate. ,Particularly, when the
Horor atitye TRgRrSHanmAGRRIANE + e AR SPoE FaFouTsral pepies: ThL1S0R ho

hard coat |gyggesi dedamith tPeabashdal Liprasitfieosedd erandi SabEs i ycrmay
deteriorate di sadvantageously. A description is subsequently given of a

si mul t aneougs 2bithiest foworbildi ng and decorating nethod which is the use

pur pose of the d | V. ‘ f } eciion. i
i nvention. The si n}g%r?é\in%%uczpﬁ%ﬁ%c(%%%ﬂ%gl%%%glg% ecofr)%?% &ga%ef‘?}%#i s to
decor at e a ¢£stal abhdeskprackicindytarephghagatbe dfcoahtiwe, steeturfior

i njection no|lding between 30 ‘? l]Rai r of nolds, clanmping the nolds, filling
a flowlfg reshn i AtBIRReSe sttty FEPREA" By t hese nolds, solidifying the

resin, and | am nagtdigpide Feeneatryes sNeREd fgdl ynitirephi-@ncMBkdimel e t he
surface of the resin nolded product sinultaneously with the nolding of the

resin nnlde@aptb@h@ﬁ @k Q@ﬁ@@@%ﬁﬁerQQaﬂﬁ QPPEﬂE@eﬁ@Ig@.éﬁEiQYﬁEP%ﬁﬁﬁn, t he
har ooat, Stk ot A0SO e e ol phcha) st aial ag.
adhesi ve | ayerhscdel 16 Thelidi mottiaare corsgami @ cf imom -peof i e ashicdecos at | ng
20 polytetrafluorcethylene, benzoguanamine resin,
thermosetting epoxy resin, unsaturated polyester resin,
thermosetting urea resin and thermosetting phenclic resin
particles are also preferably used.
Known additives such as a flame retardant, a heat
25 stabilizer, an antioxidant, an ultraviolet absorbent, an
antistatic agent, a plasticizer, a viscosity providing agent,
an aliphatic acid ester, an organic lubricant such as wax,
a defoaming agent such as polysiloxane, and a colorant such
as a pigment or a dye can be mixed with the base film of the
3¢ present invention in suitable amounts as required.
When a decorative laver, a hard coat layer or an
adhesive layer is formed on the surface of the base film of

the present invention, the surface of the base film may be

subjected to a pre-treatment such as corona discharge



met hod may be carried out in various ways. For exanple, the pre-nolding of
_ the decorative sheet for injection nolding may or may not be carried out.

- The preheating of the decorative sheet for injection nmolding may or nay
not be 10 carried out. Wen pre-nolding,iks carried out, the decorative
sheet for injection nolding is generally preheated. When t he
squeeze of theadfentat iiversbaeneh®r Jdrmijtee! a@p1T@iikg: ioF |81 @& chor
pre-nmolding is preferably carried out. Wien the squeeze of the decorative
sheet for i RPBELREN2ISROLBI AGVPECSMAR| OTHRE 8EcéMREPYVE dheepdhepion

i njection dj noj de i e he_resj

fl ow ng stg?é %§8B2E¥X?gété%g e&%%éﬁﬁgggqgégggﬂésag%%%I?stﬁgég%%%?a ive
sheet for inpedtaonleaddione negsie swlaaddfidont hbeppesspr eongishingesi n
nafl 'ngfst te charged.into 201the mo) d sinultaneog§%¥%mﬁ h the

nj ectioh of ttHfE ¥ H wictHdut 2FFEL ARG W&y e ddedsraPPiEeshett for
nj ection mpkding ps1{arbenapkdedswint hpbhgsheskankr assuepoxiNecheat of the
njected resin may be used w t hout pyeﬁeatin t he decorative sheet for

nj ecti on nol di ng® WROPHELY®| HRYRYE 255 dfo et gtatlieastsraet side of
njectlon mehdiAG A, Gar Ehedaouby by de RIIAT A W ERLRER-ABIAIAG T
carried out by using an injection nold ith 15 also tsed as ‘& vacuum nol d
or a net hodof chwhipotesars: deserdatione sfiketdéorranieetlioremulsgidndni shevacuum
nol ded Qﬁff-line Ere-nnlded% b¥ uEiP% anotger 30 yacuum no]l d before the
decor atiVe BRERE™F ot Y RPELP o HoF8ihig?h¥ SBPPri PDetIRERF nj % on

nol ds. The geébpshtive Wavehr 15& pPiRELEH ARV OriaSiabsoi 6@ d % ravyRayUM
mold is preferably used because pre-nolding can be carried out efficiently
and accur at 8% ydi1eck ke inEreGton Mndiegs fidtuwum aelarag reoinnkxgies
vacuum pres i t-he «sihoul t.aneo | Nj 1.Qnx j hg and
decorati ng ﬁ%%ﬁ%% ?s t eedl rct)ansitr%'lét ori)abe ifnijlg%élt F%nsngﬁégd#ggétg‘ghvﬁgis%]n
maybe used @@cortdeed ésy rprisatmiotg par degwlsardiyn i nithede Thgebsra&sds mdto be

i njecti.oqn npl ded if 5fle ted a&cording to the required physical properties
of a résin Progttt Y nttPEEtand cost. As long as the effect of the

present inventi orprerdited BRANAGs bACHY bABHE T £85 NS rEE AR INbXathe
toget her. Exanples of the resin to be injection nolded include, but 10 are

not |imitedP¥Rtefriayer rédiel ol 3 pheF | hadesqirt 1ol yarst eleliwieed
resin, pol VSarAORALS NASSE £§SL s 8L y T 8By £OBRLYAPE 2 Dasgd Tesi n,

pol yst yrene-based resin ‘and pol ypropyl ene-based resin.” The resin to be

i nj ection ripdliedninds-resed xeds s h P61l pelst ¢fviessedcheasna, heatylesi st ant
stabiI56er,r§gaémiqgfion-rfsistgn _ségb%lizer a meﬁiheé-resistant

st abi | PPer  THi N AW SHEY L apSor Bent® Yot e YObYFERAt, a pignent, a
dye, organi@réethdmongaed féfenParseTledos@ dstéerpbasdiaraychent i ng agent

as required._ 20A decorative nolded article in which the decorative
alkyd-based resins and thermoplastic elagtomer-based resins.

Out of these resins, resins which can provide a soft film
are particularly preferred. A color ink containing a

25 suitable color pigment or dye as a colorant is preferably
mixed into the binder resin.

As means of forming the printed layer, offset printing,
gravure printing and screen printing are preferably employed.
When multi-color printing or gradation color is required,

30 offset printing and gravure printing are preferred. In the
case of a single color, coating techniques such as gravure
coating, roll coating and comma coating techniques may be
employed. According to pattern, a printing technique in

which a printed layer is formed on the entire surface of a



sheet for injection nolding is lamnated on the resin nol ded product
becones a nolded article which is excellent in hard coat properties such
as abrasion resistance and high surface hardness as well as the visibility
of the decorative layer. 25 Exanpl es 24 The foll owi ng exanples are
provided for the purpose of further illustrating the present invention but

are in no waylhoobeat pkentang tgbhthueng wRasur anBht nekaphygkeak s30
properties in Reference Exanpl es, nEIes and Conparati ve Exanpl es was
carri ed outP%§t¥%1FBm§OIW@? Bﬁﬁcbﬁlém sredi-ty A pel l et was

di ssol ved in net faj_%%IIﬁog?ﬁgﬁcfﬂéré%ééﬁ&éﬁdﬁ%%?%%hggg gdﬁ%MAth

measure the speci 1 viscosity e resulting solu
an Gstwal d' astypecoﬁldeteréﬁ&ﬁﬁﬁiﬂfytSCESpWEIEEiMEEV&Rm@SQEPﬁmchThs

specific¢ viscosit (|IS l s obtained fromthe foll own equatlon 5tlsp =
Trro-1 ¢ bR obTElepBel RhR sorapngRiig: FOBRELY nenBETA EoPFent

al one (2) Gu?é]&elr@mﬁcbrﬁi@ﬂ tem@iraméemewpomts ofﬂié§1%ﬁsaﬁ@ﬂ§5§t?d W th
t he DSC (Mbdel DSC2910) of TA 10 Instrunments Co., (3) Thi ckness and
| ayer thickdbdginum is mpgenprsficerefdthiadkaddoyopt tie wronereinghala di al

P at s ahRrary g tal 20wt IR DR A & et 0B, 08
measur enentf bt alaydy B adeposiental i an cnéiharyemacﬁﬁm)dep031tlon
10 wmethod may be employed. In addition, a technique for
activating an evaporated product by ion plating, sputtering
or plasma may also be used. Chemical vapor deposition
(so-called CVD) may also be used as a vapor deposition method
in a broad sense. As evaporation sources for these, a
15 resistance heatingboard system, radiation or high-frequency
heating crucible system, or electron beam heating system may
be used.
When the colored resin laver is to be laminated or
formed on the base film as a type of decorative layer, a resin
20 which has been colored by a dye, an organic pigment or an
inorganic pigment as a colorant is formed by a coating
technique or an extrusion lamination technique.
When the printed layer is formed as the decorative layer,
the thickness of the decorative layer is not limited as long
25 as the effect of the present invention is not impaired but
preferably 0.01 to 160 pm from the viewpoint of moldability.
When the deposited layer is formed as the decorative
layer, the thickness of the decorative layer is not limited
as long as the effect of the present invention is not impaired
30 but preferably 0.01 to 100 pm from the viewpoint of
moldability.
When the resin layer is formed as the decorative layer,
the thickness of the decorative layer ig not limited as long

as the effect of the present invention is not impaired but



The refractive index in the filmforming direction (Nx) , the refractive
~index in the width direction (Ny) and the refractive index in the

"~ thickness direction (Nz) of the 20 surface of the base filmwere neasured
by using sodiumD |ine (wavel ength of 589 nm as a |ight source, nethylene
iodide as an internediate liquid and the DR-M2 Abbe refractoneter of Atago

Co., Ltd. egHlppeghW th POk iEatlindfremepheca &wiRsief: 6¢ mS1daoLrlwyl at e
the plane orientation coefficient (fn) 25 fromihe foll ow ng equation (6).

Pl ane ori ent ati orF ¢ Th eht 13YCE $RRERE NGPF 2LRRPTEFEES) Ld¥aAl | i ght

transm “a”&ﬁpé‘é‘ﬁt%zfa er and [PEsiAt §é¥é£95é L £ 88 SHL L0 Coe ah haze vere
nmeasured by using the hﬁ+200 (D65 light source) of N ppon Denshoku 30
| ndust ri es Tayer |tahe The cieesis efehhe vdscomalel B tliansy ardneohel avidrede

val ue of_ the neasur enent ta sed as reasurenent_val ue, (6) Sol vent
' asi'at afice T THRGET TR 3 LERC St Ho S ol B R hat hy kI = et by

32 Isobutylb&@tﬁ@f@f&oiﬁlye@@ vas10boprethron ehéfeienbospotseof the haze
measur enent portion of the base filmand left for 6 hours, the solvent was

cl eaned of fMeA3RikE A- change before and after the dropping of the sol vent

visually. 5 O: qgfve %%rfgeia}é sm%ts%%?%ligétiaﬁtm%@ﬂ yé@;]geséi

whi t ened and di ss by all the solvents at nol dabi |1

decor at i ve mhestntf anvenjtéoni,onht sl désird@ The the b rdotebil byey dfoulite
decorative sheet far_injection nmolding_ at 100 to 0C was- eval uat ed. by
dan 7e Rt f

usi ng a%cup’t ypE™y B P e SR A8 CCTHY T andfPabi T4 £726 ¥4ch
corner porti®npaddli ®knesSachy i 06 nréyiandutbehantshasegd oésihj tening were
eval uated by using a cylindrical cup-like nold

melamine-based resin, organic 511lcate compound,

silicone-based resin or metal oxide. Silicone-based resin

and acrylic resin are preferred from the viewpoints of

15 Thardness and durability, and acrylic resin, especially

active ray curable acrylic resin or thermosetting acrylic

resin is more preferred from the viewpoints of curability,

flexibility and productivity.

Various additives may be mixed into the hard coat layer

20 usedin the present invention as requiredas longas the effect
of the present invention is not impaired. For example, a
stabilizer such as an antioxidant, an optical stabilizer or
an ultraviolet absorbent, a surfactant, a leveling agent and.
an antistatic agent may be used.

25 To form the hard coat layer, off-line coating and
in-line coating techniques may be employed.

In the off-1ine coating technique, a coating material
for the coating layer comprising a thermosetting resin or
an active ray curable resin as the main component is applied

30 tothebase film. Inthe in-line coating technique, acoating
material for the hard coat layer is applied in the step of
forming the base film.

As means of applying a coating material containing a

composition for forming the hard coat layer, various coating.



15 ‘havi ng a dianmeter of 50 nm a depth of 50 mmand a fixed dianeter in
the depth direction. C: transferability, thickness uniformty and
" whitening resistance are excellent XX NGin any one of them 20 (8)
Toughness of decorative sheet for injecticon nolding For the
eval uation of heat noldability by a vacuum nol di ng nmachi ne, whether the

filmwas craekadiglebr eken wWierdvierwas chtaieflediaina TRl Shape rard
renmoved fromthe nold was judged based on the following criteria. 25
Excel | ent: ®RehiPHAe PRINCPStid&govede icosts ngoEet &iRed soabisigen Cracked:

when the fi *:gbhﬁi&ﬁggvﬁgxdkgee %'1 \i.§ cracked or broken (9)

Def ormati on resi stance a istortron resi stance of 30decorative sheet for
i nj ection nol di ngexamplesThe tdef acmtreanapndsadi stoctirentlod aichdveecayati ve

sheet far injection nolding . afier_nolding were eval uated visually, by using
t he above ch r?éé)@ mﬁn%&l”ﬂtenﬁlﬁﬁEﬁPﬁ‘ggmtlc ra3(ﬁ%§°rABP E?‘%ﬁl%/%%%stance
of decoratiyg abe?nit:o’&rihghegtrbg@, 33chDLE R travioletheasMr fl@ge of the

hard coat |ayer of the decorative sheet for injection nolding was rubbed
with Steel ®eft#0000aye aihdegsaduhaieiraysnd suedi pisocatriagn 6f raybbinrg

counts as 1 5 tiyes, .under. a-.l.-oad .110Q00. g/ ¢ toJud it asi on
resistance Vigtdlly. P%fﬁ%llsé—’l%cliyl’ Hg&r?esegsg? a&lg%(?rraetﬁe\féﬁ%aiee Sfaﬁ{(
i njection mebdrogs may be used uThraviedenmediuoedsicenactamgance with JI'S

K-5400.. The. 10 neasurenment was de 5 tines to obtain the average val ue of
the meddlr ohQRPHATEULR, HEEOREY] V8 BRech ARVPRG oS pEnEEr CHAY dhaESof HB of

nore was acg@péedhigh-pressure mercury lamps, xenon lamps and carbon
arc lamps. When the active ray is applied under a low-oxygen
concentration, the active ray curable resin can be cured
efficiently. Further, the electron ray system is
15 advantageous because a photopolymerization initiator or an
optical sensitizer does not need to be contained in the
coating layer although equipment is expensive and must be
operated in an inert gas atmosphere.
Heat required for the thermosetting of a thermosetting
20 resin can be obtained by using a steam heater, an electric
heater, an infrared heater or a far infrared heater to prepare
air or inert gas heated at 140°C or higher and applying it
to the substrate or the coating film by using a glit nozzle.
Air heated at 200°C or higher is preferred, and nitrogen
25 heated at 200°C or higher is more preferred as the curing
speed is accelerated.
The thickness of the hard coat layer may be determined
according to use but preferably 0.1 to 30 uym, more preferably
1 to 15 pym. When the thickness of the hard coat layer is
30 smaller than 0.1 pm, if the layer is fully cured, the hard

coat layer is unsatisfactory in terms of surface hardness
and apt to be scratched as it is too thin. When the thickness

is larger than 30 um, the cured film is apt to be cracked

by bending stress.



(12) Adhesi on between decorative sheet for injection nolding and resin

~ nol ded product 15Cuts as deep as the resin nolded product were nade in a
~grid formon the surface of the decorative sheet |am nated on the
decorated resin nolded product. Then an,adhesion test was nmade by putting
"Cel | ot ape" (registered trademark) adhesive cell ophane tape (24 mm wi de,

for industrial used ROwladiaciiclabrCBe twbbd. £109 riede rC b 19iti SRiNG t he
tape by hand to observe and judfge t he exi stence of peeling visually.

Exanpl g 1 1thegiqrmmadise @\}é?@ﬁ'([j - AnpeFEdPFoldisuhr bR delhasd V& B8peR5
PRa 1. 0 par PR PhEoAT b, Cha i aoPt L 58 RN GBS bR Ao LRI P

car bonat e cofifdrept¢sehit tietwaartdtdiy.| aWhenitthe hyddemodelager ipofymmeed zat | on
catal yst_and_ 1. 1€ﬁ 10-3 Eart b_yL ight (0.25.x 10-6 nol e basgd on 1 30
mol 6 of % heBF pAGAGF I ESr LOHEF o LEoRBORER PhoF P APERTRYEoRPdohEr ¢ fod to
the reactor ghgosatE St Pthe hd® bohady<ON FBYmBaa U th & . 1806 Hader; 4or mal
pressure in a nitrogen atnosphere. The inside pressure of the

react or waso§ridguaingsivgucsn o SI3r St sraipl B ofF theamozenFiifdvest yRrler
agitation i f s.gi.stihle . Affer

reaction \/\/agéc%\’tﬂrjile:sdé%%‘f %\ﬁ |£‘p§t eg\?or %&lﬁugggght ﬁé %grﬁ%éé#g %I’e was
rai sed to 269QCisihe phesdeceransvgradeat | for etlutedt bverm@0dimaui €san o

carry qQut the reaction.,at 4.00 5 x.10-3MPa for 20_mi nutes while the phenol
o I RSB Lo o Rty MG e terRfercr A LE e B iRy

carryout thgaheatyd onader . 3imamuiies @hd hed 1o wolfed bFalid nPutnd he
reaction for another 30 m nutes. Thereafter, the pressure was gradually

reduced to d9cebrEivReShert r batt ivheation grokding 3ig/Fa Beoryrleny nies and

at 1.33 x 10-3MPa faor .10 m nute nd.when the pressure was further
Meduced 1o FHEE PRI AR S e FRE AP Rol B R R R AR T 260c
t o carryouta tshereeactopol phe6b&sadd- <& ibHox a_l@oﬂ@&yirenelbhsad rawirhe end.

The pol %rrer after 15 the reaction. was gel |l et i ze&. The obt ai ned pol yner had
a specitti c Y sTOSY1YC ofS9 26 AnCLY JHEESEr ARSFYi bRt BnPErature of 163C.
After the obdByNRIPObYESH bopale wiestn NS £ £ Behcyetdyr fihdrd aFdmlion was
carried out by using a 40 mmdianeter 20 single-screw extrusion film

forning macks erefPoMEY eedi it thmeadyeshder Laxaper dfhame e tRsiaxt r uder
vas kept ated gange ala 20 §0: 26 00he Shalbsafl FCLShELL VYRS APRLL £ L O Lhe

both ends of a sheet extruded oma s y using a ne e edge
pi nni ng dewack]imndis e phegroeglonetightedntesthose @blonimaceédwi th a

cast | gt ot Lo LB AULE Va0 Rl UBLEL 0 dR00, Loy e pol 11
t hi ckness afcdf¥kxPp@opolymer-based resin, a cyclic rubber or a chromane
indene-based resin is preferably used in the adhesive layer.
Known methods of forming the adhesive layeir may be used,
as exemplified by coating technigques such as roll coating,
25 gravure coating and comma coating techniquesg, and printing
technigques such as gravure printing and screen printing
techniques. 7
The total thickness of the base film used in the present
invention is preferably 10 to 600 pm, more preferably 20 to
30 400 pum, particularly preferably 40 to 300 uym. When the total

thickness of the base filmis smaller than 10 pm, the stiffness,

film forming stability and flatness of the film deteriorate
and the film readily creases at the time of molding

disadvantageously. When the total thickness is larger than



of the present invention. The plane orientation coefficient, total I|ight
~transmttance, haze, solvent 30 resistance and pencil hardness of the film
- were evaluated, and the results are shown in Table 1. 35 carried out in
the sane manner as in Exanple 1 except Eﬁat 66.42 parts bywei ght (0.45

nol e) of isosorbide, 11.52 parts by weight (0.15 nole) of 1, 3-propanedi ol

(PD) and 12 ar Eﬁj)ﬂ i w f_dip y re fed
5to a reacfgggjue{xﬁ'q}%. éeﬁéf eg{lgeme(bl%g t ﬁ5g4aﬂgl Eﬁ%aéggﬁéﬁgfl]%%l%@of t he
di phenyl canbbdabeltoyipoagncycol tot pareshyflaandnbnappdueiiyde as a

pol yneri zation cat.al yst_ and 1.1 0-3 _part by weight (0.25 x 10-6 |l e

based on 1 nole o h? #easoel p lelr%lo%é:h?o gpéeg’eggnégﬁgﬁfg’fo& gggd?uﬂ?ﬁ?cﬁggi de
10 were usegrefdealobyap nesd pol ¥ rewohadpae speshiy co viSCcost | ym@dh Gradle and a

glass transition tenperature of 116C. A base _filmwas obtained from

6,
the obt & ned pbFyRAIHEhEPes resiBis i Y He WA RARKEP L¥s0i TP BxEnpl 'SR The
pl ane orientgd 100, £Q&f frirfd §ae 1OIRY ild ght-gr-apaght gnge%n&}]]g@?ﬂaesesm vent

resistance and pencil hardness of the filmwere evaluate results
are shown ihillabie usedasmplet3 ofhéheefiecpobieei gagcéonfof njmottyicar bonat e

i 20 i ed in.th I 1 h
751 parts BRI e ohbi 68 meP TebRErRratS SoomidrtsSagoRatEnt (5 0
mol es) of 1paetyelDhedaneheh nehdanetot&HDM bage?, 142fpanka by vesght (10

nol es) of di phenyl carbonate were fed to a reactor and 1.0 part by wei ght
(1 x 189 mfebied e TR HamioPRs iife th BREnyRrdarBshaAay Sbrficiant ) of

tetramet hyl angwRiydmhydrioxiHle Asna ROLyIEr Laakiheh ¢t AhyHe @t gk 10-3
part by weight (0.25 x 10-6 nole based on 1 nole of "the” di phenyl carbonate

conponent ) dfsabdinradaioky de Meiwugethe Heecobs ginedeysdt pnes sred la
Abase 111 RARLERPAT1edtr o Tt ShPh R Bar R onaEa BBFH § 17 the same
manner as iinh Besrpl e 1. The plane orientation coefficient, total |ight
transm ttance, haze, solvent resistance and pencil hardness of the film
wer e The base £ilm of the present invention has a total light
transmittance of preferably 85 to 100 %, more preferably 20
to 100 %, particularly preferably 92 to 100 %. When the total
light transmittance is lower than 85 % and the base film is
used as the decorative sheet for injection molding,
20 visibility may deteriorate. Particularly when the
decorative layer is formed on the adhesive layer side
(opposite to the hard coat layer side) with the base film
as the center, visibilitymay deteriorate disadvantageously.
A description is subseguently given of a simultaneous
25 injection-molding and decorating method which is the use
purpose of the decorative sheet for injection molding of the
present invention. The simultaneous injection-molding and
decorating method is to decorate a resin molded product by
arranging the decorative sheet for injection molding between
30 apair of molds, clamping the molds, £illing a flowing resin
into the cavity formed by these molds, solidifying the resin,
and laminating the decorative sheet for injection molding

on the surface of the resin molded product simultaneously

with the molding of the resin molded product as described



eval uated, and the results are shown in Table 1. Exanmpl e 4 The nelt

pol yneri zati on of a pol ycarbonate resin was 5 carried out in the sane
manner as in Exanple 1 except that 1,169 parts by weight (8.0 noles) of

i sosorbide, 653 parts by weight (2.0 nohkgs) of 1,1 -bi s (4

- hydr oxyphenyl ) de cane (nmay be abbreviated as DED hereinafter) and 2,142

parts by weighip{(HGomleask of gt phienylpsaiboraie haetecbad 1ayarreiadd or and
10 1.0 part by weight (1 x 10-4 nole based on 1 nole_of the di pheny|
car bonat e cohpbherigceratiste aphadly| PR IRCReR IQHRIRE B8 FTygsLat i on

catal yst angd, %&%a%%&itﬂé‘@h@%éfﬁ 9%?(&1@%&‘5' y[f?% ;?é@ré@sﬁ&c?”:ﬂe ol e

of the di phenyl ‘carbonate conponent) of sodi um de were used. The
obt ai ned 15afiotyiree hagewn sjpédeific viscosity of 0.25 and a gl ass

transition tenperature .of .110C. A base fil mwas obt aine romthe obtained
pol ycar Bonat e resiS FifHe %Me%tsl?%"@aq%ﬂ?% af‘g%eecopﬁaatﬁélg

orientati onm&oRbd infdyeBE, cd PfBéd ldghtint vapssubtange, Wazeexsabventthe
resi stance and pencil hardness 20 of the filmwere evaluated, and the

results ar PERoWALLINT b ethie deermt el e THee ok Fop o RARG T At i %

pol ycar bon rri f Dst sa é’rggg%q{ - e 1 except
t hat 1,ozs%%(?@%@%’?ﬁﬁr%f?#ﬂ%%ﬁ%f in%(l)s r bi ea,aéléfi C?;?L{% by wei ght
(3. 0 nol es)datoa i oy cdlodeix aher dimpehanoh, m@] d429 paay sobymagi ght 40

nmol es) _of di phen carbonate and 54 narts by weight (0,20 | e)_.of stearyl
B cohbi Sver AT EIRd 658 T AT P e b 33 By e n E AL S R Yol €
based on 1 gmle&r ofod hmdﬁmlm@mbﬂ?aig §ENPPAETY )ppéheated.

t et ramet hyl anmoni um hydr oxi de as a yneri zation cat al ¥st and 1.1 x 10-3

part by weight (0B Xhers@ieRFe qﬂfaggé Aol sheCret A JREIMATCAr bonat e
pociTic vitenEy T B R RN, L P P A e P e
A base fil mhas o asqezkie onf ttlee oeadnatipel soeebofar einksthiom the sane
raner o8 SRS il le A bRIE TSI B el AL Ehn e 61
wer e eval uahsg, bantb il RESHH tisharer shoire | &f Tedd erdsirbxanpl € 1owing
state to be injected. When the squeeze is small, the
decorative sheet for injection molding may be molded with
the pressure of the resin in a flowing state charged into
20 the mold simultaneously with the injection of the resin
without pre-molding. When the decorative sheet for
injection molding is to be molded with the resin pressure,
the heat of the injected resin may be used without preheating
the decorative sheet for injectionmolding. The pre-molding
25 of the decorative sheet for injection molding may be carried
out by a method in which pre-molding is carried out by using
an injection mold which is also used as a vacuum mold or a
method in which the decorative sheet for injection molding
is vacuum molded (off-line pre-molded) by using another
30 vacuummoldbefore the decorative sheet for injection molding
is supplied between injection molds. The method in which
the injection mold is also used as a vacuum mold is preferably
used because pre-molding can be carried out efficiently and

accurately. In the present invention, vacuum molding



10The nelt pol ynmerization of a polycarbonate was carried out in the sane

_ manner as in Exanple 1 except that 1,169 parts by weight (8.0 noles) of

- isosorbide, 2,142 parts by weight (10 noles) of diphenyl carbonate and 236
parts by weight (2 noles) of hexanediol ;6HD) were fed to a reactor and 1.0
part 15 by weight (1 x 10-4 nole based on 1 nole of the di phenyl carbonate

conponent) of i g4t anBhaYLA @égﬂkey%ﬁ!&hﬁ% as a pol ynerization catalyst
and 1.1 x 10-3 part by weight (O X 10-6 nol e based on 1 nole of the

di phenyl car bonatElctdr&p@n@mtl)ta@feosl@dnuﬂﬁhfjldmxm@édmgeau@e@hcmtmtnbg ai ned

20 pol ynmer h spelflc Vi SCOSi t s.transition

Cenper at ur narnadT (8 S HSETe bt irdst el Bl Srthhiresin 4
base fil m wasyah¢ aiseell ahtoahé heeobh ai setbiplayedronally Lesigetn t1ee sane
manner as in Exanple 1. The 25 plane orientation coefficient, total Iight
transm £t anE8STRay® P ol RISFC T BPhded LA cSPEAREPd RFERERENSILR HF i | m

wer e eval U&f@&alf&%\ﬁﬂ}%fﬁlu!? p%&%l%%olﬁ@ & neelka] ﬁrgadu@&an'ﬂ?dﬁl)gef@st

(ol di ng nmat eri al he”pol ycar bonate resin obtaine n Exanple 6
was prepar e@ind(m&su; n@smiltcerg ds BheAcr et ralithg Aoragustt \AHOO?Smeon

M t subi shi Y0 ; _Standard rade S red nol di ng
material B JIfQ%rn(i’nfheln}paa“ylerredES t("(?o “extasi 5ﬁ Jﬁﬁem%r%\,\%‘? “Sufrg c?gdef Tand the
mol di ng nmatetamb] & Wef e-1e epedy Xt d uﬁkedlfij@@n;iaoﬁﬁﬂbm&d\n ﬁe:ﬂhcm emit a
cylinder tenperature of 230 to 250C (nolding material A) and 240 to 270C
(ol di A§ MR in@t B)imitedi Fy, 2GTrlle- Serel ereyRieenyiaonagosider ew

diamet er _ofp iy My Sdh AOGALANEEs h | a1 {e8bbhack Syslameone, side of each
of the m)lten resins was brought 10 Tnto contact with a cooling roll to be

cool ed, andtyrana qmcthymee;yéqaﬁad reElsdvi, ngodyat dranefbagedme sinl and
consi sting of aé?)fyoe@{l% eI e‘f’? JﬁI ayer B was forned. The pl ane
il ent o]

orientatiorf ¢ it transnittance, haze, sol vent
resi st ance, penci'ﬂhd”lafedériesa:o heati i etedabnh i theyl sl may be mixed with

15 additives such as a heat-registant stabilizer, an
oxidation-resistant stabilizer, a weather-resistant
stabilizer, an ultraviclet absorbent, an organic lubricant,
a pigment, a dye, organic or inorganic fine particles, a
filler and a nucleating agent as required.

20 A decorative molded article in which the decorative
sheet for injection molding is laminated on the resin molded
product becomes a molded article which is excellent in hard
coat properties such as abrasion resistance and high surface
hardness as well as the visibility of the decorative layer.

25
Examples

The following examples are provided for the purpose
of further illustrating the present invention but are in no
way to be taken as limiting. The measurement of physical

30 properties in Reference Examples, Examples and Comparative
Examples was carried out as follows.

(1) Specific viscosity
A pellet was dissolved in methylene chloride to a

concentration of about 0.7 g/dL to measure the specific



15 toughness of the filmwere evaluated, and the results are shown in
Table 2. Exanple 8 (nolding material A) 20The pol ycarbonate resin obtained
in Exanple 6 was prepared. (nolding nmaterial B) Preparation Exanple 1
(production of polyester-based thernoplagtic elastoner) 25175 parts by

wei ght of dinmethyl isophthalate, 23 parts by weight of dinethyl sebacate

and 140 paryssdys ey I tRE hexaneiiy kenatgbucal 20€rey Stbpachetyd ni‘as
transesterification reaction by using a dibutyltin diacetate catal yst and

pol ycondensets epgibne Fed URIFEPREES VLS COG IHMHTHRAT BRE AMBr PREasP8D - pdlhgest er -
(soft segnent ich h n_iNntri RSi;¢ Vi it i ( ot show
any heat ab%%%%% I %)%1 Y)Jé%go%éﬁ egiﬁ‘tﬂ} tl%e Olr?glgtq'?lﬁéjy 0 ngl 5?1%8?%‘11?}#18%(:
measur enentequation. A pellet (hard seyntent) of pol ybutyl ene

terepht hal ate having an intrinsic viscosity of 0.98 obtained by 39

pol ycondensepi sntw&s dri ed, 107 parts of this pellet was added to this

pol yester sp. as14w €ahéYOH adspeatheANs8lue48fk for 45 mnutes, and 0.1
part of phenyl phosphonic acid was added to term nate the reaction. The

obt ai ned potoymeErl dvad imne qfeld i SRYL PR BME90C and an intrinsic viscosity
of 0.93. Apgéycaépgggt@fgﬁ%ggg{jﬁegeﬁ?’ éjc&?eL' 1250 of Teijin Chem cals
[ ght o

Ltd., viscosity average nolecular we 23,700) and the

pol yest er - based tTiersroy sastdacswetegs wdrdr theoftGCedMaol eDHEZ 21 Hr esdrliZed i n
advance and. m xed toget er 1$ in a weight ratio of 90/10 (100/11.1) (parts
by wei glqt) B HoEar Bondt e PEin/ pol yest er - based t her nopl asti ¢

{3) Thickness and layer thickness
To measure the thickness of the whole film, a dial gauge
was used to measure the thickness of each sample cut out from
the film at 5 arbitrary sites so as to obtain the average
15 wvalue of these measurement data.
(4) Plane orientation coefficient (fn)

The refractive index in the film forming direction (Nx),
the refractive index in the width direction (Ny) and the
refractive index in the thickness direction (Nz) of the

20 surface of the base film were measured by using sodium D line
(wavelength of 589 nm) as a light source, methylene iodide
as an intermediate liquid and the DR-M2 Abbe refractometer
of Atago Co., Ltd. equipped withpolarization eyepiece lenses
so as to calculate the plane orientation coefficient (£fn)

25 from the following equation (6).

Plane orientation coefficient fn = (Nx + Ny)/2- Nz {6)
(5) Total light transmittance and haze

The total light transmittance and haze were measured
by using the NDH-200 (D65 light source)} of Nippon Denshoku

30 Industries Co., Ltd. The measurement was made 5 times and
the average value of the measurement data was used as a
measurement value.

(6) Solvent resistance of base film

After 3 ml of each of methyl ethyl ketone, methyl



el astoner by neans of a tw n-cylinder nmixer, and the resulting nixture was
_extruded at a cylinder tenperature of 260C by using a doubl e-screw
~extruder to be pelletized so 15 as to obtain a nolding material Afor the

| ayer A. The glass transition tenperat urg, of the nolding material A was
111C. (co-extrusion) The nol ding materi 2% A and the nol di ng material B

were 20 each sexlfydedetrAm én&oﬁo'fa?%fg% 319%%: Ocﬂ['c(f;ppgé% %nc lﬁliifgig%rentteEESE gture

of 230 to 250C (ndlding materi a (mol di'ng material B)
by using a sitnghe- serewnes snrdmentiapiony iars coifewhei aaetefiafhm 4Adnieit

accordance with the feed bl ock, syste o] side o ach of the npolten

resins was %AP 6:u8hgo'i§si nt's" c%(ﬁjf‘é%?tvx‘fn‘]ilﬂ (gf%%?ﬁ?rfbgfr ceFIq JPglgﬁeaCSBF‘Bﬂ? and

then a nul t belfayer ahil arbavi lﬁ@eadwoqb%hﬂgf A0Q HEMsNeG@NSighilaNg yof | ayer
T

A layer B %Sd | ayer A was forned. e plane orientation coefficCient,
total |igght < apR%i ¢hapged hvizellsbheeaplvestst ance, pencil hardness, heat

nol dabi l ity Aan 0 n f the filmwere evaluated, and the results
are shown i n&ng%%g C; gﬁgegé‘?’gfi ve |layer] "NT-Hi ram c" (registered

trademar k) 701RiWthtidreedfand0dDasolebdskikaiCothe SoChenteal s Mg. Co.,
Ltd. was m W L h m solutio f ethyl_acetate, nethyl ethyl ketone
and i soprop???al c%‘ﬁ%? Ipcﬁfcggﬁkgbﬁif ?gt 3808Fa 1¥€15pgehaf gkt l%{i’?cwgﬂti ng
viscosity t@ol&ifsgconds (Zahn Cup #3), and the base 5 fil mwas printed

with a pattern by a gravure ﬁrint.ing techni que and dried in a 70C oven for
10 secdids to forHra BERpehieRl Yékyr afi the| dgeprafhurdskeat fayer] 10An

active ray gyé ' i si % i hritol .
hexaacryl at gi,ﬁ %gk%&%g?m@%ﬁ [S)iyq'(?o‘%; onoe %&3%48&%%6%{%& bl ‘9J51119 a
1- hydr oxycyeupapy phenyh modtidng meshithé ut ethert tanafdrdbil keg cfobath on of

Lol uene endstiul BGEL e, LendoeoneeThistion, of 200l SpplIsg (o dhe 19

base fil m or orative

70C oven f ogh2tahitg e rantd Thatdatstusi h b1 avdel @41 bught i keam B
hi gh- pressure percury, | anp havi ng an irradiation intensity of 80 Wcm and
set at 1& hefyhtndra A 13merdm PhedQuihaced €6PbR ebabedmporndsasEésnds to be

cured 20 sogfigmdOef of M EndafdocRakitayeiofaving a thickness of 5 pm
[ adhesi ve | ayer]

: transferability, thickness uniformity and whitening
resistancé are excellent
X: NG in any one of them
20 (8) Toughness of decorative sheet for injection molding
For the evaluation of heat moldability by a vacuum
molding machine, whether the film was cracked or broken when
it was stretched in a mold shape and removed from the mold-
was judged based on the following criteria.
25 Excellent: when the film is removed, it is not cracked or
broken
Cracked: when the film is removed, the film is cracked or
broken
(9} Deformation resistance and distortion resistance of
30 decorative sheet for injection molding
The deformation and distortion of the decorative sheet
for injection molding after molding were evaluated visually
by using the above cup type vacuum molding machine.

(10) Abrasion resistance of decorative sheet for injection



A resin conprising 98 w%of "Oribine" (registered trademark) BPS-1109
~acrylic adhesive of Toyo Ink Chem cal 25 Industry Co., Ltd. and 2 w % of

- "Oribine" (registered trademark) BHS-8515 isocyanate-based curing agent of
Toyo Ink Chem cal Industry Co., Ltd. was_ diluted with ethyl acetate to a
concentration of 50 wt% applied to the Hase filmor the decorative | ayer
by a gravure coafjRgitgchnique 30 and dried in a 70C oven for 10 seconds
to form an adhesive ﬁa er having a thickness of 30 pm 41 with the
casting drum of tfieebaseficenoprdte dedd cdatanplyer? ofanttcatdcadhesive | ayer
was fornmed on the_decor.ative |ayer. Further, a hard coat |ayer was forned
on the surf3§8ego§°¥ngﬁﬁFééFlW%ﬁﬁlpﬁéwﬁﬁé?#ﬁﬁthﬁﬁpo$t?%% #PPPMh t o
obtai n the Hodec@es) i WeebbeRt ohdlrddi BEeddHN SIS G e cRhesent 1
invention. The methods of forming the decorative |ayer, the adhesive |ayer
and the thar 81888t HBJer aréocad @dsdrif¥edIdsavete judge Thenabrasiont ai ned
decorative i nj: b nol di ng was heated at 80C and forned into a
cup-1like nn?ggggﬁ%ﬂgﬁog%gggg?§850 by using a cylindrical cup nold having a
di amet er of {(3D) nRpnaidlepaidokss0ofmiandratfiveedhdeameber infetheodept h
direction and a vagaun1nnlding machi ne, and nethacrylic resin ("Sum pex"
(registered trad8Rafky9LG35 ABS resin of Sunmitomp Chemical Co., Ltd. )
heated at 250C weshib wdY e@la@firdd Ont Bec6HBahbk ey 1®A dak RL8IYE! aphd

mol ding resin. After the methacrylic acid was solidified by cooling, the
cup-1i moPERIFULHPBENE t AR Snadtk n tanest Forpktmimiile eyesbus vadudezhbr ati ve

nmol ded prodyg LN d atiye ggg; i.nection. nol ding of the
pr esent inven%i@%g%?%[hgﬁm%saggél'an%n% e o%{‘?%eél[rﬂéé%&nﬁ%lﬁoa p?egjaculc]t. The
decorati ve sheghesmsoExgel benora wakdaboeptgd(transferability, thickness

uniformty) d. no problemw th deforpation resjistance and distortion
resi stance g}QﬁrAﬂg?%+%ﬁ S SRS ROPE Rht Y8 FEG S ETHRY dBIF5EL ORAPAELY of t he

hard coat |ayer fRastéeinbiioddds§ geghcwool test was high without a
scratch, and there was no problemw th the adhesion of the sheet w thout

peel i ng> Exanpl e G- A3de6LRt R¥etBA s Fomalsjast Droduss! Weng waxde dbt ai ned
30 Trom the, base FLLR & Qi ed el Exasml ﬁeberg@ﬁv%agg?g?gy%%n%%caw

Exanpl e 9. The corativ eet was excellent in nold
(transferabinithe dédokaiesd vasformriged, phaduno. pr dbleeman tadhbdefionmat i on

resi stance ,and di_stortion resistang ter _ml di ng, and s noi whitened.
The surface ©% Waﬁarrr%ﬁggéy&ua:ttﬁé—‘%a?&ﬁtcLSgPpFayg]r’egrh%E%?% tﬂiﬁ%“?tré‘él wool
test was hiﬁhdﬂi@ﬁeﬂ@;ﬂiﬁ@%aﬁﬁwd(zzﬁ&ﬁr@ Wiafe NCEQH oblRBM i the)
adhesi on of the sheet w thout peeling.

20 of Nichiban Co., Ltd. on the cuts and stripping the tape by

hand to observe and judge the existence of peeling visually.

Example 1
1,608 parts by weight (11 moles) of isosorbide and 2, 356
25 parts by weight (11 moles) of diphenyl carbonate were fed
to a reactor, and 1.0 part by weight (1 x 10™* mole based on
1 mole of the diphenyl carbonate component) of
‘tetramethylammonium hydroxide as a polymerization catalyst
and 1.1 x 10™° part by weight (0.25 x 107 mole based on 1
30 mole of the diphenyl carbonate component) of sodium hydroxide
were fed to the reactor to carry out a melt reaction by heating
at 180°C under normal pressure in a nitrogen atmosphere.
The inside pressure of the reactor was gradually

reduced to 13.3 x 10® MPa over 30 minutes under agitation



Then, a cup-like nolded article was produced by using 5 the obtained

. decorative sheet for injection nolding in the sane nmanner as in Exanple 9
to obtain a decorative nolded article having the decorative sheet for

injection nolding of the present inventixgn which was |am nated on the

resin nol ded product 10 Exanple 11 A decorative sheet for injection

nol di ng waswablai fed Fremethpnbase kWalsmdir2duged io¥rExanpterbcha the sanme
manner as in Exanple 9. The decorative sheet was excellent in 15

nol dabi | i t yTERFAASPeYaBi FR¥YLed PeknB3 stuks fuvatiq Py, 2Ratiinstpeobtben with
def or mati on  LESLS J 4 I-0hohesl S | dj and.was not
whi t ened. Tﬁ% é%r ?gggghvg%%nlgil?% tttohgoﬁa?d %@%ﬁ%%gemwgguéggd ?iliysteel

wool test wasdbcgh wvehoR0 misutabchp andrihene whs neaprbdbheatwit ho20 t he

adhesi on of the, et_ wi thout peelinag. Then, a cup-Il.i ke nol ded
article sxpf%dﬁéh%% LRy %girﬁjgm?‘f'nees dﬁ%gﬁledgﬁﬁ?ﬁf i"Ae ettt 1L6A Phfecti on
nol ding i n 4hE 1SaEe iR 8% %BsEﬁ@mhérgréJpsélpﬁ:@ii‘z@“@'@:@&é&&&eﬂﬁﬁ ded

article having the decorative sheet for injection nmolding 25 of "the
present invehe| BRaGhien HRE IamMiTaiter gind Hdaredion 2881 feliopeadurtout

Conpar at i vetFéaggggF%ﬁgi k%g%g?fﬁgg%waﬁligm:%gd out by using pol yethyl ene

30 terephthal ate po r the same manner as in Exanple 1, and the
obt ai ned fil m wasTheretThed, tthd. Brésawsei natherbduglivdiraalicddresti on at

95C wi rolls and ta 3.1 tines in the transverse direction at 115C with a
t ent er?%r el SR BYG, Y FGFC HHE r?gla@ 'sﬁei % g S@é‘cgﬁﬁslf’o‘“b‘ﬁ‘t“é?ﬁ 3ndase

film 43 haytng. : thilokhess ebr91pmhidhieep! i) WHLNLALI PRE96ELI LA ent,
total light transmttance, haze, solvent, resistance and pencil hardness of
the film weberehar uaeddcedntot helfesulPs &Fa . shdn tieRrrabltare, was

gradually raised to 260°C to carry out the reaction at 260°C
and 6.66 x 10> MPa for 1 hour in the end. The polymer after
15 the reaction was pelletized. The obtained polymer had a
specific viscosity of 0.26 and a glass transition temperature
of 163°C.
After the cbtained polycarbonate resin was dried, melt
film formation was carried out by using a 40 mm-diameter
20 single-screwextrusion film forming machine toobtaina £film.
The cylinder temperature of the extruder was kept at a range
of 220 to 260°C, static electricity was applied to the both
ends of a sheet extruded froma slit die by using a needle-1like
edge pinning device, and the sheet was brought into close
25 contact witha casting drum (surface temperature was adjusted
to 150°C) to be solidified by cooling from a molten state
so as to obtain the base film having a thickness of 100 um
of the present invention. The plane orientation
coefficient, total light transmittance, haze, solvent
30 resistance and pencil hardness of the film were evaluated,

and the results are shown in Table 1.

Example 2

The melt polymerization of a polycarbonate resin was



5The decorative sheet for injection nolding of the present invention was

. obtained by using this base filmin the sane nmanner as in Exanple 9.

- Al though the whitening of the decorative sheet was not seen, the
decorative sheet was nonuniformin thi clﬁgess and its warp deformation was

seen. 10 The surface hardness of the hard coat |ayer neasured by a steel

wool test wagrbigh %hthosteRe SE4md ﬁﬁ‘anﬂ_@ﬁré'svﬁrsE&%mEﬂ%bllegk%gg {:?gt
adhesi on of the decorative sheet w thout peeling. A decorative nol ded
articl e havbPhAg42Heagiet dyvaveights5(@hetmdls) Phj sssorbide dilig 56f pahes

present invgptj Qe [ sl ami na n_a_resin.nol pr.odu

obt ai ned i nﬁ?hgggg% E)]hnermlc}%@ g%ﬂé%p%f?p&glegég?hg%ggt ﬁf‘%egtza\é\%gr ative
sheet for ipaecsilon walghing(o 201 Garpay aif \d pheagn| eaz2bbhbief Remat FOM Was
carried out by usi ng a pol%car bonate resin pellet (Paplite L-1250 of
Teijin Chenf@afsTERAEOT AL oSi ¥ yPaTEr B mbiRe Ul af Wi ghP18fP2sedody in

the same mapngh1asok ntﬁé'a&m?ﬁeﬁ 40 cHoLEha tBasembbhBh 7o bke pl ane
orientation coefficient, total F/I ght transmttahce, haze, solvent

resi st ance, tperanethvi aneeniundaydnokiddids eypahymeviighhden witalwest il m

were evalu , t he-sr | t re .shown i n _Tabl.ess 1 d.,2. Then
decor at i veaérrﬁt; dlegfg}r(t?gl eg'%g\% ?ﬂﬁt ee:nggz d(edc%rsatxi v st%gpe F&15¢ j%%t]laon
nol di ng of hdike pifesientlipheeytli carbbhsbe Wwasidonntat &6 sed iamesdropi«led
product, was obt ai negl in the sane manner as in Exanple 9 by using the

obt ai néd de®orat 1% shedte Rt 3R (ROhHor didry.2 ARSBUGH thsSPRktehi ng of

the decoratyep sheeindas fDhss44rafeiibhersipbase rt &Belbgbé.coat I ayer
was easily scratched in a steel wool test. There was no problemw th the

~ adhesi on of the dedwsm ifelmhers ebtabued pbedi righe Solgompaedt i ve Exanple 3

Fil mformat.i y@g ' t.by [ acrvlic resin_(Acrypet VHQO1l of
M t subi shi éﬁg{}t’)n &?5[{% %g;sqlsf} é%d%ﬁ% %arq%%e ¥1|nr'?%t%e léla%%awgryji%ei‘ als:H}en

Exanpl e 1 tpldrmz mmidase for nodhei @l ane, ordteat atigt eaefidugi eined,ot al
i ght 15 Thaze, solvent resistance and pencil hardness of the film were

evaluated, and the results are shown in Table 1.

Example 3
The melt polymerization of a polycarbonate resin was
20 carried out in the same manner as in Example 1 except that
731 parts by weight (5.0 moles) of isosorbide, 720 parts by
weight (5.0 moles) of 1,4-cyclohexane dimethanol (CHDM) and
2,142 parts by weight (10 moles) of diphenyl carbonate were
fed to a reactor and 1.0 part by weight {1 x 10™* mole based
25 on 1 mole of the diphenyl carbonate component) of
tetramethylammonium hydroxide as a polymerization catalyst
and 1.1 x 10™° part by weight (0.25 x 10°° mole based on 1
mole of the diphenyl carbonate component) of sodium hydroxide
were used. The obtained polymer had a specific viscosity
30 of 0.35 and a glass transition temperature of 104°C.
A base film was obtained from the obtained
polycarbonate resin in the same manner as in Example 1. The
plane orientation coefficient, total light transmittance,

haze, solvent resistance and pencil hardness of the film were



10 transm ttance, haze, solvent resistance, heat noldability and toughness
of the filmwere evaluated, and the results are shown in Table 2. Then, a
decorative nolded article having the decorative sheet for injection
nmol di ng of the present 15 invention whi was | am nated on a resin nol ded
product was obtained in the sane manner "as in Exanple 9 by using the

obtai ned degonalikgoshesh ok ilseadomIdidG: 1n TabieAlihough the

whi teni ng of the decorative shéet was not seen and the surface of the hard
coat |ayer nmeasured by a 20 steel wool test was high w thout a scratch,

t he decorat| ve S eet was easily broken when it was taken fromthe nold.
There was n PB Pefi wi th the adhesion of the decorative sheet wi thout
peeling. 45 Larh#4m&lt pdiymérization of a polycarbonate resin was

5 carried out in the same manner as in Example 1 except that
1,169 parts by weight (8.0 moles) of isosorbide, 653 parts
by weight (2.0 moles) of 1,1-bis{4-hydroxyphenyl)decane (may
be abbreviated as DED hereinafter) and 2,142 parts by weight
(10 moles) of diphenyl carbonate were fed to a reactor and

10 1.0 part by weight (1x10™* mole based on 1 mole of the diphenyl
carbonate component) of tetramethylammonium hydroxide as a
polymerization catalyst and 1.1 x 10™* part by weight (0.25
X 107° mole based on 1 mole of the diphenyl carbonate
component) of sodium hydroxide were used. The obtained

15 polymer had a specific viscosity of 0.25 and a glass
trangsition temperature of 110°C. A base film was obtained
from the obtained polycarbonate resin in the same manner as
in Example 1. The plane orientationcoefficient, total 1light
transmittance, haze, solvent resistance and pencil hardness

20 of the £film were evaluated, and the results are shown in Table

1.

Example 5
The melt polymerization of a polycarbonate was carried
25 out in the same manner as in Example 1 except that 1,023 parts
by weight (7.0 moles) of isosorbide, 432 parts by weight (3.0
moles) of 1,4-cyclohexane dimethanol, 2,142 parts by weight
(10 moles) of diphenyl carbonate and 54 parts by weight (0.20
mole}) of stearyl alcohol were fed to a reactor and 1.0 part
30 by weight (1 x 10™* mole based on 1 mole of the diphenyl
carbonate component) of tetramethylammonium hydroxide as a
polymerization catalyst and 1.1 x 10~® part by weight (0.25
X 10™°® mole based on 1 mole of the diphenyl carbonate

component) of sodium hydroxide were used. The obtained
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polymer had a specific viscosity of 0.30 and a glass
transition temperature of 114°C.

A base film was obtained from the obtained
polycarbonate resin in the same manner as in Example 1. The
plane orientation coefficient, total light transmittance,
haze, solvent resistance and pencil hardness of the film wexre

evaluated, and the results are shown in Table 1.

Example 6

The melt polymerization of a polycarbonate was carried
out in the same manner as in Example 1 except that 1,169 parts
by weight (8.0 moles) of isosorbide, 2,142 parts by weight
(10 moles) of diphenyl carbonate and 236 parts by weight (2
moles) of hexanediol (HD) were fed to a reactor and 1.0 part
by weight (1 x 10™* mole based on 1 mole of the diphenyl
carbonate component) of tetramethylammonium hydroxide as a
polymerization catalyst and 1.1 x 107° part by weight (0.25
x 10°° mole based on 1 mole of the diphenyl carbonate
component} of sodium hydroxide were used. The obtained
polymer had a specific viscosity of 0.27, a glass transition
temperature of 111°C and a 5 % weight loss temperature of
348°C.

A base film was obtained from the obtained
polycarbonate resin in the same manner as in Example 1. The
plane orientation coefficient, total light transmittance,
haze, solvent resistance and pencil hardness of the £film were

evaluated, and the results are shown in Table 1.

Example 7
(molding material A)
The polycarbonate resin obtained in Example €& was
prepared.
(molding material B)

Acrylic resin (Acrypet VH001 of Mitsubishi Rayon Co.,
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Ltd.; standard grade) was prepared as molding material B for
the layer B.
{(co-extrusion)
The molding material A and the molding material B were
5 each extruded from a 300 mm-wide T die at a cylinder
temperature of 230 to 250°C (molding material A) and 240 to
270°C (molding material B) by using a single-screw extruder
having a screw diameter of 40 mm in accordance with a feed
block gsystem, one side of each of themolten resins was brought
10 into contact with a cooling roll to be cooled, and then a
multi-layer film having a width of 200 mm and consisting of
layer B, layer A and layer B was formed. The plane
orientation coefficient, total light transmittance, haze,
solvent resistance, pencil hardness, heat moldability and
15 toughness of the film were evaluated, and the results are

shown in Table 2.

Example 8
(molding material A)

20 The polycarbonate resin cobtained in Example 6 was

prepared.

(molding material B)

Preparation Example 1 (production of polyester-based
thermoplastic elastomer)

25 175 parts by weight of dimethyl isophthalate, 23 parts
by weight of dimethyl sebacate and 140 parts by weight of
hexamethylene glycol were subjected to a transesterification
reaction by using a dibutyltin diacetate catalyst and
polycondensed under reduced pressure to obtain an amorphous

30 polyester (soft segment) which had an intrinsic viscosity
of 1.06 and did not show any heat absorption peak caused by
the melting of a crystal in DSC measurement.

A pellet (hard segment) of polybutylene terephthalate

having an intrinsic viscosity of 0.98 obtained by
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polycondensation was dried, 107 parts of this pellet was
added to this polyester so as to carry out a reaction at 240°C
for 45 minutes, and 0.1 part of phenylphosphonic acid was
added to terminate the reaction. The obtained polymer had
5 a melting point of 190°C and an intrinsic viscosity of 0.93.
A polycarbonate resin pellet (Panlite L-1250 of Teijin
Chemicals Ltd., viscosity average molecular weight of
23,700) and the polyester-based thermoplastic elastomer
produced above were pre-dried in advance and mixed together
10 in a weight ratio of 90/10 (100/11.1) (parts by weight) of
polycarbonate resin/polyester-based thermoplastic
elastomer by means of a twin-cylinder mixer, and the
resulting mixture was extruded at a cylinder temperature of
260°C by using a double-screw extruder to be pelletized so
15 as to obtain a molding material A for the layer A. The glass

transition temperature of the molding material A was 111°C.

{co-extrusion)
The molding material A and the molding material B were
20 each extruded from a 300 mm-wide T die at a cylinder
temperature of 230 to 250°C (molding material A) and 240 to
270°C (molding material B) by using a single-screw extruder
having a screw diameter of 40 mm in accordance with the feed
block system, one side of each of themolten regins was brought
25 into contact with a cooling roll to be cooled, and then a
multi-layer £ilm having a width of 200 mm and consistihg of
layer A, layer B and layer A was formed. The plane
orientation coefficient, total light transmittance, haze,
solvent resistance, pencil hardness, heat moldability and
30 toughness of the film were evaluated, and the reéults are

shown in Table 2.

[decorative layer]

“NT-Hiramic” (registered trademark) 701R White of
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Dainichiseika Color & Chemicals Mfg. Co., Ltd. was mixed with
a mixed solution of ethyl acetate, methyl ethyl ketone and
isopropyl alcohol in a weight ratio of 2:2:1 to adjust its
printing viscosity to 15 seconds (Zahn Cup #3), and the base
film was printed with a pattern by a gravure printing

technique and dried in a 70°C oven for 10 seconds to form

a 35 pum-thick decorative laver.

[hard coat layer]

An active ray curable resin comprising 67 wt$% of
dipentaerythritol hexaacrylate, 29 wt% of
N-vinylpyrrolidone and 4 wt% of 1-hydroxycyclohexylphenyl
ketone was diluted with a 1/1 mixed solution of toluene and
ethyl acetate to a concentration of 50 wt%, applied to the
base film or the decorative layer by a die coating technique,
dried in a 70°C oven for 2 minutes and irradiated with
ultraviolet light from a high-pressure mercury lamp having
an irradiation intensity of 80 W/cm and set at a height of

9 cm from the surface to be coated for 15 seconds to be cured

so as to form a hard coat layer having a thickness of 5 pm.

[adhesive layer]

A resin comprising 98 wt% of “Oribine” (registered
trademark) BPS-1109 acrylic adhesive of Toyo Ink Chemical
Industry Co., Ltd. and 2 wt% of “Oribine” (registered
trademark) BHS-8515 isocyanate-based curing agent of Toyo
Ink Chemical Industry Co., Ltd. was diluted with ethyl
acetate to a concentration of 50 wt%, applied to the base
film or the decorative layer by a gravure coating technique

and dried in a 70°C oven for 10 seconds to form an adhesive

layer having a thickness of 30 pm.

Example 9

A decorative layer was formed on the surface in contact
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with the casting drum of the base film produced in Example
2, and an adhesive layer was formed on the decorative layer.
Further, a hard coat layer was formed on the surface not in
contact with the casting drum of the base film to obtain the
decorative sheet fdr injection molding of the present
invention. The methods of forming the decorative layer, the
adhesive layer and the hard coat layer are as described above.
Then, the obtained decorative sheet for injection

molding was heated at 80°C and formed into a cup-like molded
produét at 85°C by using a cylindrical cup mold having a
diameter of 50 mm, a depth of 50 mm and a fixed diameter in
the depth direction and a vacuum molding machine, and
methacrylic resin (“Sumipex” (registered trademark) LG35 ABS
resin of Sumitomo Chemical Co., Ltd. ) heated at 250°C was
injected into the cup-like molded product as a molding resin.
After the methacrylic acid was solidified by cooling, the
cup-like molded product was taken out from the mold to obtain
a decorative molded product having the decorative sheet for
injection molding of the present invention which was
laminated on the resin molded product. The decorative sheet
was excellent in moldability (transferability, thickness
uniformity), had no problem with deformation resistance and
distortion resistance after molding and was not whitened.
The surface hardness of the hard coat layer measured by a
steel wool test was high without a scratch, and there was

no problem with the adhesion of the sheet without peeling.

Example 10

A decorative sheet for injection molding was obtained
from the base film produced in Example 5 in the same manner
as in Example 9. The decorative sheet was excellent in
moldability (transferability, thickness uniformity), hadno
problem with deformation resistance and distortion

resistance after molding and was not whitened. The surface
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hardness of the hard coat layer measured by a steel wool test
was high without a scratch, and there was no problem with
the adhesion of the sheet without peeling.

Then, a cup-like molded article was produced by using
the obtained decorative sheet for injection molding in the
same manner as in Example 9 to obtain a decorative molded
article having the decorative sheet for injection molding
of the present invention which was laminated on the resin

molded product.

Example 11

A decorative sheet for injection molding was obtained
from the base film produced in Example 6 in the same manner
as in Example 9. The decorative sheet was excellent in
moldability (transferability, thickness uniformity), had no
problem with deformation resistance and distortion
resistance after molding and was not whitened. The surface
hardness of the hard coat layer measured by a steel wool test
was high without a scratch, and there was no problem with
the adhesion of the sheet without peeling.

Then, a cup-like molded article was produced by using
the obtained decorative sheet for injection molding in the
game manner as in Example 9 to obtain a decorative molded
article having the decorative sheet for injection molding
of the present invention which was laminated on the resin

molded preduct.

Comparative Example 1

Film formation was carried out by using polyethylene
terephthalate polymer (PET) in the same manner as in Example
1, and the obtained film was stretched to 3.0 times in the
longitudinal direction at 95°C with rolls and to 3.1 times
in the transverse direction at 115°C with a tenter, relaxed

5 % at 200°C and heat set for 5 gseconds to obtain a base fiim
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having a thickness of 9 pym. The plane orientation
coefficient, total light transmittance, haze, solvent
resistance and pencil hardness of the film were evaluated,
‘and the results are shown in Table 1.

5 The decorative sheet for injection molding of the
present invention was obtained by using this base film in
the same manner as in Example 9. Although the whitening of
the decorative sheet was not seen, the decorative sheet was
nonuniform in thickness and its warp deformation was seen.

10 The surface hardness of the hard coat layer measured by a
steel wool test was high without a scratch. There was no
problem with the adhesion of the decorative sheet without
peeling.

A decorative molded article having the decorative

15 sheet for injection molding of the present invention which
was laminated on a resin molded product was obtained in the
same manner in Examplé 9 by using the obtained decorative

sheet for injection molding.

20 Comparative Example 2
Film formation was carried out by using a polycarbonate
resin pellet (Panlite L-1250 of Teijin Chemicals Ltd.,
viscosity average molecular weight of 23,700) in the same
manner as in Example 1 to form a base film.

25 The plane orientation coefficient, total light
transmittance, haze, solvent resistance, pencil hardness,
heat moldability and toughness of the film were evaluated,
and the results are shown in Tables 1 and 2.

Then, a decorative molded article having the

30 decorative sheet for injection molding of the present
invention which was laminated on a resin molded product was
obtained in the same manner as in Example 9 by using the
obtained decorative sheet for injection molding.

Although the whitening of the decorative sheet was not
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seen, the surface of the hard coat layer was easily scratched

in a steel wool test. There was no problem with the adhesion

of the decorative sheet without peeling.

5 Comparative Example 3
Film formation was carried out by using acrylic resin
(Acrypet VHOO1 of Mitsubishi Rayon Co., Ltd. ; standard grade)
in the same manner as in Example 1 to form a base f£film.
The plane orientation coefficient, total light
10 transmittance, haze, solvent resistance, heat moldability
and toughness of the film were evaluated, and the results
are shown in Table 2.
Then, a decorative molded article having the
decorative sheet for injection molding of the present
15 invention which was laminated on a resin molded product was
obtained in the same manner as in Example 9 by using the
obtained decorative sheet for injection molding.
Although the whitening of the decorative sheet was not
seen and the surface of the hard ccat layer measured by a
20 steel wool test was high without a scratch, the decorative
sheet wasg easily broken when it was taken from the mold.

There was no problemwith the adhesion of the decorative sheet

without peeling.
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COill I"'xa "D Z xE'D 47 As descri bed above, the present

i nvention can provide a decorative sheet for injection nolding which
conprises a polycarbonate resin containing a constituent unit able to be
derived froma carbohydrate such as stapgh which is a 5 bi omass resource
as the substrate of a base filmand is excellent in abrasion resistance,

hi gh surface har dagstesdmistabialddns, chenpeaketiesirtiantien dahopratrias -
resi stance, distortion resistance and mhltegkggﬁre5|stance A decorative
nol ded artlél@e%%¥%Fh%% %ﬂe%Elﬁﬁft%ﬂﬂgﬁf%ﬂﬂz g whaet FBWPFﬁﬁéét?on

mol di ng of Béfﬁgﬂétén¥§Qﬁhoeoh§a9ﬁ§ﬂgaﬁdc5ﬁ§EEkuéﬁtaﬁnlt able to

electric/el ct onic part, an information~communi cation part or a car part.
48 CLAI M5 1beAdde¢medtfvemsheearbohydmpeetBunhnabdshQICthbHCbonprases a

base fil gngrlglng ﬁ cagbg ate % %EntShailng E g g deriyved ether
diol red duf aWASE HERSFACPVES) ajEr SPBPREE ton Okt o1 BASE bReSEAS of the
base f||n1 excellent in abrasion resistance, high surface hardness,

moldability, chemical resistance, deformation resistance,

distortion resistance and whitening resistance.

A decorative molded article obtained by using the
10 decorative sheet for injection molding of the present
invention is used and useful as an electric/electronic part,

an information communication part or a car part.



2. The decorative sheet for injection nolding according to claima1,

+ wherein the pol ycarbonate resin having a 10pl ant-derived ether diol

resi due conprises a plant-derived ether diol residue represented by the
following fornmula (1) in an anbunt of 1&g o 100 noil- based on the total
of all diol residues. O7N?-.", -0 00 15 3. The decorative sheet for

i njection nolding according to clai mQLAIM2, wherein the pol ycarbonate
resin having a plant-derived ether diol residue further conprises an

al i phatic diol residue derived froman aliphatic di hydroxy conpound. 20
4. The decorative shgetokakivej eekken roe! dnAdcreesr dionaihe, ChAalign3, wherein
the aliphatic di hydroxy conpound is a linear aliphatic diol. 25 5.The
decorative shé&IMH¥SENj2chedn FblHi AYRELDLEY Ny Polrfarhemateeesim t he

aliphatigc dih qaggyg, LS. |, i i iQl:.q 4 Vi .
plant-défivedxg%ﬁ%¥ggio reg?%ﬁéé€%??%%%pé%ﬁ%g#%%éhﬁ%gﬁaghggg%%%F%Ye

resi due deri véadyamniemer omatat tedydroxy sodponhdthd® Faddeftiagorati ve
sheet for injection nolding according to claim1, wherein a decorative

| ayer is fornmed on at | east one side of the base filmand an adhesive
layer is fopmed ornenge@utLt Mstsisdd aes: 1193 The ABtanali Yecshethyf or

i njection nolding _according to claim1, wherein the base filmconprises a
pol ycar bonat e fre &l vl ngvhe it Bht L e e @t hrerath ofes bsiueing a

decor atigve | ayar s JarR Aty | £a51 N8 SldeQipihgabase fi1m a hard

coat layer is“fornmed as one outernost surface
plant-derived ether diol residue represented by the

following formula (1) in an amount of 15 to 100 mol% based

on the total of all diol residues.

0" y—o—
(12

+o0 o

15 3. The decorative sheet for injection molding according
to claim 1 or 2, wherein the polycarbonate resin having
a plant-derived ether diol residue further comprises an

aliphatic diol residue derived froman aliphatic dihydroxy

compound.
20
4, The decorative sheet for injection molding according
to claim 3, wherein the aliphatic dihydroxy compound is
a linear aliphatic diol.
25 5. The decorative sheet for injection molding according

to claim 3, wherein the aliphatic dihydroxy compound is

an alicyclic diol.

6. The decorative sheet for injection molding according

30 to any one of claims 1 £to 3, wherein the polycarbonate resin



15l ayer, and an adhesive layer is formed as the other outernost surface

~ | ayer. 9. The decorative sheet for injection nolding according to claim
1, wherein the total thickness of the base film20is 10 pmto 600 pm 10.
The decorative sheet for injection noldiérg according to claim1, wherein
the base filmhas a layer (layer A) conprising a resin conposition
conprising a pewicar eopdeat2slenriesid didvingliolplmdider iedletther di ol

resi due and a | ayer. (|l ayer B) caqnprisi an acrylic resin.and is a
Tt ayer { ORIy Ao Hoan R e BT dE R A Ser A
30 11. The decerahdate cs@aes, dreiat Ridaidwa nol di ng according to claiml1,

wherein the base filmhas a |layer (layer A) conprising a resin conposition
~conprising a polycarbonate resin having a plant-derived ether diol residue

and a | yerv.('.ay@fh@dew&]s&é"%r%é $r Eﬂﬁeeﬁ%b%oi@ﬂﬂ | S AG- Ring0
pol ycar bonate resin and a pol yester-based thernoplastic efastoner and is a
mul ti-1layer fitlonehaimig wirerd iy er déconahive dayerohe fordedon ahield¢agter B. 5

12. The d tive,sh f i_nj ect.i | di di to.claiml
wherein the bSSE PARM 75 I GASE Gt Tl s = Hite Laeeer aFi V& sbet for

i nj ection nol dhN@gnac G stio flradneal, wherein the haze of the base film
is Oto 10 % 14. The decorative sheet for injection nolding according to
claim1l1, wherein the total light transmttance of the base filmis 85 to

100 % 10 8. The decorative sheet for injection molding according
toclaim 1, wherein the base film comprises a polycérbonate
resin having a plant-derived ether dicl residue, a
decorative layer ig formed on at least one side of the base
film, a hard coat layer is formed as one outermost surface
15 layer, and an adhesive layer is formed as the other

outermost surface layer.

9. The decorative sheet for injection molding according
to claim 1, wherein the total thickness of the base film

20 is 10 ym to 600 pum.

10. The decorative sheet for injection molding according

to claim 1, wherein the base film has a layer {layer A)
comprising a resin composition comprising a polycarbonate

25 resin having a plant-derived ether diol residue and a layer
(layer B) comprising an acrylic resin and is a multi-layer

film having the layer B on at least one side of the layer

A.

30 11. The decorative sheet for injection molding according
to claim 1, wherein the base film has a layer (layer A)
comprising a resin composition comprising a polycarbonate
resin having a plant-derived ether diol residue and a layer

(layer B) comprising a resin composition comprising a
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polycarbonate resin and a polyester-based thermoplastic
elastomer and is a multi-layer film having the layer A on

at least one side of the layer B.

5 12. The decorative sheet for injection molding according

to claim 1, wherein the base film is an unstretched film.

13. The decorative sheet for injection molding according
to claim 1, wherein the haze of the base film is 0 to 10 %.
10
14. The decorative sheet for injection molding according
to ¢laim 1, wherein the total light transmittance of the

base film is 85 to 100 %.



