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RESI N COMPOSI TI ON, TRANSFER MATERI AL  AND METHOD OF
PRODUCI NG MOLDED ARTI CLE BACKGROUND OF THE | NVENTI ON
51 . Field of the Invention The present invention
relates to a resin conposition, a transfer naterial
and a nethod for producing a nolded article, and nore

Cur bl o + RN COMEERITRIS ﬁh%%ﬁaﬁ%é%eﬁ%?a%%n
the rearn R A RIOEF O PROBEAIRG KEITDED ARHEE ng '3

nol ded article having excellent wear and abrasion

resi stance and excellent chem cal resistance with use
BAGKGREWNDPAE THE INENTIQN. 2. Description of the

Iﬁa@r 0 i Art .15 Conventional methods for formng a
1. Hg 8@@#9 NYeRPNon the surface of a nolded article

hSE"J?’?EZ PoseIRvEnPR ratted ton g Desinih g b, £ transter
mafmaﬂwlaem@@ﬁ@d féh%@bdheﬂdﬂﬁ rﬁHldé}fﬁrt@Elet ?ﬁd'm'oféd

article and thereafter peellng of easab

parbizséardheeta thmmdrmttmgnmem/ecurraalrgmlqu rablet pesnpl y
the 20 transfer material to the inside of a nold,
compppitiRn hayvig weasrnchabrasien wesistance,«s pastspre-type

trab R tha bl iRk the e iaRTiis iR, i fastholh 6F o "
protd%c‘irli'ﬁ nﬁd‘l&&ﬁ a?flcfé”ﬁaw'ﬁﬁl gded I \Be?f El}ﬁlaebrag then

peel i e rel easabl"e base shee e protective

resisayrce cafndt decdlfemsdlermival eesigtan e genrenst oy thertpReksfe?d
usi ng a thernosetting resin, an active energy ray

matesialbl e resin, and the I i ke. However, where the
2. QRSETRO S0 iy SklrodingS T ni e protective | ayer
et oo ARG AR 1B A By 21 e
surﬁi\@ﬂbﬁ&' n’foﬂi@é&ta@ﬂ@% @@M@grtrwﬁ@rerarﬂ@tw@a &F@heting a
transfer material having a protective layer formed on a releasable base
sheet to the surface of the molded article and thereafter peeling off the
releasable base sheet. Another conventional method is to apply the
transfer material to the inside of a mold, filling a cavity of the mold with
a resin by injection, obtaining a molded resin article by cooling and at
the same time adhering the transfer material to the surface of the
molded resin article, and then peeling off the releasable base sheet-.
The protective layer of the transfer material is generally formed
using a thermosetting resin, an active energy ray curable resin, and the
like.
However, where the thermosetting resin is used for the protective
layer and is cured by heat-crosslinking when the transfer material is
produced, the transfer material, after transfer to the molded article,

provides poor chemical resistance and poor wear and abrasion
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resi stance to the surface of the nolded product. On
the ot her hand, where the active energy ray curable
resinis wused for the protective layer and is cured
by crosslinking through irradiation with an active
energy ray when the transfer material is 5 produced,
the chem cal resistance and the wear and abrasion
resiséansdt amdhe sa:a(fackaaeof 'd‘[H m/celdleldypmduatcr eased crosslink
density of the res ver, the protective |ayer .
becSMmaheather éandnwwetthsn%ffté\fe CRREBKERY Bidkie irasiis

uself RiriHs BioreRlEE tarerafi s Bueth 1 isata MR LY oy
trrab@XtISHr\ﬁi*?hear{ £&ive Eﬁérg*i ? %Iﬁ%ﬁﬁé Yteadsﬁé’reh'\aﬁ@ﬁapﬁsen

tudi ed. Accordi ng an active energy

prddabcedl,llthé|c¢1@imahreﬁsmcm@dhbwv&ﬁ andtabshsion resistance
irradiation wth an active ener%eray when t he
can bargfrovedt ey aallncseq@ledd@r@é@lmk ngiheaf the ragni ve

HoWREe R SrBEFTVe \ra%eriﬂeg%ii%@?%ﬁpﬁtﬁﬁ: i oF ST dholcdReks
occlihGR BdBcAle A8HAMB SRR B cAREAIES dMRSERlded

ecause | to confrol the dos
annﬂejhe actlve energy ray and to control the curing
reaction, it is very hard to obtain an adequate
semAnptdtranatikod for being dmsfaetivmrafgulraymmblre resin for

the; GEatacrive Ipyepbasdenh SHCLesh HRREOH N Tis Method, an
actf@EhLIAl Eﬁ\f f@f;asf’@%ih%in 'Sp%fé"fﬁfef%”%ﬁéxfg‘rﬁf'n%f&g%aﬂéﬁﬁ%“

witRUN beflb Uher SrayW}%ﬂr?ﬁ@)tré@% A& rial is produced, and
H10(1998)-67047). "This type of resin achieves an
theadtiuateves emecgy edy suatislebresin isddimplerelyeareddo forn2bhe
the mul tifunctional isocyanate w th hydroxyl groups of
prqtnétipsml@meerr by inradiakien oblies nepldedazitice vai AgyaGtae energy
U{t t S|n provides only a short work life as an
Ayt Fu e ?E;y ray curable resin conposition because

the H?%%P”b aufseeir By ot it 8 %ﬁ’ﬁrcﬂﬁ%e@@se of the active

mul tifuncti’onal 1'socyanate contained therein proceeds
ené@tgy eghahdnpeictitislechelngéngpeaston, alisaiargnmtiaecsistain an

satisfactory resin c ositions and transfer materials
adeguate semicured state ofnﬁe transfer material.

For solving this problem, an active energy ray curable resin is
proposed which contains as active constituents a specific polymer and a
multifunctional isocyanate (for example, Japanese Unexamined Patent
Publications Nos. H10(1998)-58895 and H10(1998)-67047). This type
of resin achieves an adequate semicured state by an addition reaction of
the multifunctional isocyanate with hydroxy! groups of the polymer.

However, even this active energy ray curable resin provides only a

- short work life as an active energy ray curable resin composition because

the reaction of the hydroxyl groups and the multifunctional isocyanate
contained therein proceeds at room temperature. Under present

circumstances, satisfactory resin compositions and transfer materials
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have not been realized. SUMVARY OF THE | NVENTI ON In
vi ew of the above-described circunstances, an object
of the 5 present invention is to provide an active
energy ray curable resin conposition usable for
protective layers of transfer materials that allows
nol ded articles to have superior wear and abrasion
haveasiisheew gealized.chem cal resistance at a | ow cost,
provides an increased work |life and does not produce
cracks at curved faces of the nolded articles at io

t terial ' th '
suMBARRL Bl TR BRI Rod ' of prodaci ng & ol ded
ar U6 WMot 5o R TR PEREERHS AN DB IR T

a thernosetting and active energy ray curabl'e resin

presenPisidntion POty pwvmi@ aRchokiamergonayidurgblesredn
pol ymer having a (neth)acryl equivalent of 100 to 300
comgpesjtion hyalplexir perte@ll\L&a|Et)rferS©fttbar$fSOmh@1€(}aﬂ@th@l‘naHOWS

| f
mo{i&tﬁ%ﬁ?@géﬁgﬁ%?@eéﬁg? whar yiid aPrasien TesistaneRaNdand
che?ntcg??ésﬁfﬁr{{égala? maq 18 PP{v\?ﬁ%@aﬂ HY&BL_E,@&‘ ﬁ(ohfe and

des“a trans rncluding "a protecti

doésabféf ptednes cPicles ﬁ*@é‘&r\ﬁ‘ercpﬁfcés' @ktH%Qn{cﬂééH'é}'ﬁlclﬁﬁﬂtJCt
of the 20 resin conposition on a rel easabl e base

trassfeet a tidresfpr esaierial séng itha resit hempositiodeand aradibod
of praqduci ng a m)Iddartcheln whi ch, after the
of pr Bg anm@ f‘-d|ar‘t§ QUBEIREN® SaMfe ol ded article or

ot Thd BfaperitielubR ok es & cRBpbFetlfy hAG Ak Sheray

ray{cﬁ.ﬁ é;}’%ér{ J&ﬁ‘hb%@;ti @oﬁt%ﬁlﬁ? ?§Qcﬁ{ré'c6h§tlt§eﬁﬁr ed

ran er si mul t aneousl

polgdterieaving a(metiaceylddquivalaml sfetidartbi30@ g /felge a hyd roxyl
rel easabl e base sheet is renpved, and the surface of
valuaof ) e 858 makQHi g, an eamat equivadar ofn’ 300ig/eq or more

and Aot GHveral s SRlettar viiaB: Bic GRS ARG Ra

b e present application will beconme nore
hea"c—’cgﬁﬁl 2 e|0'§91Hr1ent fromthe detail ed description given

her EIFH@bi’@ient invention also provides a transfer material including
a protective layer formed of a heat-crosslinking reaction product of the
resin composition on a releasable base sheet.
' The present invention further provides a method of producing a
molded article in which, after the transfer material is adhered to the

molded article or after the transfer material is applied to the inside of a

- mold and a cavity of the mold is filled with a resin by injection, and a

molded article is formed thereby and the transfer material is
simultaneously adhered to a surface of the molded article, the releasable
base sheet is removed, and the surface of the molded article is irradiated
with an active energy ray, thereby forming a protective layer on the
surface of the molded article.

These and other objects of the present application will become
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However, it should be understood that the detail ed
description and specific exanples, while indicating
preferred enbodi nents of the invention, are given by
way of illustration only, since various changes 5 and
nodi fications within the spirit and scope of the
invention will becone apparent to those skilled in the
moae tre e dynapipiage efrairn dtie tgaiadetl pdd saniptRET giveEDhereinafter.

T e s L
e e

mv@ﬁﬂbﬁahe@*gu@én BQQQa%eqn@gtrﬁﬂbﬁ oy sih el b u L ¢REAGES
nol ecul ar "wei ght of " 5000 to 100000, and a heat-curing

anchgeod ifarstiactsi withéo nsé |sipumhaad stiuget ef the imatamtimT will
means acryl or nethacryl. The (neth)acryl equival ent

becaipe P RASEBE Wﬁ@@sefs&*”@&% i thAmEre fras) Wisderytechf

INng the resin conposition with a m xture
dess%ﬁﬁﬁ?%n of sodi um bromni de and potassi um bromate, then

DEFA IETY DESER Prﬁmtoﬁwqfkﬁ mflﬁfizmtﬁﬁ‘iﬂﬁﬁﬂum'om de

ution an titering t ting mxture with

sodrme rédiascdrhabeititsh of theqmlfséht golatio cafm@ises a
i ndi cator. The h drox%@qval ue rm be determ ned, for

polyxagiphavingya érr@@ @waimtcm @0ttl®e3®@33/l¢q. a hydroxyl

valf Lo 28 akBE RRshebaueabbalendel 00Dt ed or more

t
an g3 BTV el P, SRRCERAS o Mod, B
heslcutingnagént AS aREVENRInsttyaAed.| CTRE ke (h#em)ﬁ&rm Wicans
solution of acetic acid and hydrogen brom de.
acmbpghmemﬂe:rr‘abe Dte fmietic)acay! e/@w:ghtentﬂylalpdaajdemmmmned for
in terns of

per meat n chr omat ogr aphy
exiti(ysurﬁ?}%, Y an@ethed gidiepsrbinandle [RS1B copRResitiopwithya spixture

o208 8811 Al B SPGB e
e OB AR, L W ot g fioh g B s
resuighgrrabttyrabwith sbdbor GI0glulgie isimy 4 starch solution as an
indicator. The hydroxyl value may be determined, for example, by a
method of reacting the resin composition with an excess of acetic
anhydride in pyridine and titering librated acetic acid with potassium
hydroxide. The epoxy equivalent may be determined, for example, by a
method of titering a solution of the polymer in acetic acid with a mixture
solution of acetic acid and hydrogen bromide. The weight-average
molecular weight may be determined by gel permeation chromatography
in terms of polystyrene.

The polymer may be a specific blend out of consideration of
required physical, chemical properties before and after irradiation with
an active energy ray. More particularly, the (meth)acryl equivalent is

suitably about 100 to 300g/eq, preferably about 150~300g/eq, from
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the viewpoints of curability by irradiation with the
active energy ray, the wear and abrasion resistance
after irradiation with the active energy ray, and
facility in practical synthesis and the |like. The
hydr oxyl value of the polynmer is suitably about 50 to
550 ng 5 KOH g, preferably about 100 to 300 ng KOH g,

the Miawpbhms \wienrability 1of irradiaaionintish vhé hctibe energy ray, the
heat-curing agent used, the heat-crosslinking degree
weagrand sheagipotresistaace aj@r ipfadiadon witktbe ashiverengragysay,

f d, faciljty i -actical thesis, and th
and, f3edity; in RacticaleyPUIdNs anchhenikfreat - cur ing agent s
et d e t real (
ot TR YR vBfud GECfEBOIARER Ty LIKABH SIS k8 dtfimg
KOWPG ebteterably shduuPObhe 300nahaOHTE! €rdral thdwienpoints of

production of the transfer material because of

reactvity mithythe hekirasinamgepdarseshtherteatesiasslinking Tegree
epoxy equival ent of the polypmer is suitably 7000 g/ eq
wheyt tﬁ%}rgtqg’cm &yér\ﬂfg%ﬁ(ﬁrﬁpgﬂegfmegqr !safbgféﬁq,! gg,l?lty in
| i_f.ahj 45 c . | a
oraES AP BESIA ol AR CHY ot b R i
agedtli§ndt! JUFRcAIn (B td heaﬂﬁegswﬁkmﬁasgré@ss IhvCik lig ty
in practical synthesis, and the |i'ke. The epoxy

difféopit valosetpriht TH&0 s gifadecransfer matanisl dohedll apftew transfer
epoxy groups exist in nolecules but the pol ynmer_does

matgdialchit ag Pregusiiogrefuihe transterhmateaak begauseef farpaining
0X roups can 20 contribute to the crosslinking of
tacﬁﬁ@séoqqﬁg prls'oiYGHgt 50 EGui valent is too small,
t he i | [ A t i
Y T e L bR TR Tl
moee! f edxinl tHeyviewpdined bplodymear tshabitiey, esdting semabiiyty; ay

and the wear and abrasion resistance after irradiation
curabilitytbie irsadiatiprendiygnragiive energycrayaavearsamuhabrasion

LA 0 TR S a5l Seabl5aB B e
SRR RS,k BB 20 P

mebhanhhen Ry epbsy qolupsbaied i enorREaILY Bat the iﬁdﬁ?‘h@r does
d n o

and poor solvent Tesistance during productio t he
not cantfirrepmtyegralps tosuabtan exbgnatted thiecapoxyrggeups can
cor{tg%/beurt’e tfootrhei Qr%rs% iﬁl(ﬂlgg to? %hgop%hi/rr!llge ryvo E’(k i bei t!-:é)ctn)(/y %]::1 uii\Pa ent is
too small, the polymer will readily gelate during synthesis and thus make
synthesis difficult, and further, the curability by irradiation with the
active energy ray and the wear and abrasion resistance after irradiation
with the active energy ray will decline.

The weight-average molecular weight of the polymer is suitably
about 5000 to 100000, preferably about 5000 to 50000 in polystyrene
terms. This is for avoiding difficulties in overprinting and rolling up the
transfer material attributed to remaining tackiness and poor solvent
resistance during production of the transfer material, for obtaining a

clear image layer, for increasing the coating workability of ink, for
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5 obtaining a suitable viscosity, and the Iike. The
pol ymer descri bed above can be used as a reaction
product produced by addi ng a nonocarboxylic acid
havi ng an unsaturated double bond to a pol yner having
epoxy groups. Exanples of the 5 pol yner having epoxy
groups i nclude honopol yners of g lycyclyl (neth)arcyl
obtainéng copuitybker siscosigyyaydyhe(itet.n) acryl ate, and a

Eeafe ST athehabyaian hentitd 25 Adedatiopspiaduct
proflictd By aaaINe hinBhbLarh e PRI R Hafli' sy yHstEAfed

doublamiRs 18h pOyHIRNRGANBOX YO dreupshaFkaenEes of the
unsat ur at ed Is(éiolgbl e bong i%clgc?g (%et h) acryilﬂi c acid,

polpmee thaving lemopat ydu s twdindediomapodyrinacs wf oxyet hyl

o R et S O LA
i I dugi . h | Qyl '

mofbfietGhoSnared Bt e wirhy AfELR iR L BXerE BRI R,

polPirRY¥DSbI& hEAB A InRIY 65 tdbt SOGHENRAEHAE &lidan

unsaturated pol ynerizabl e nononer contai ni ng hydroxyl

(meghiagryglarhide, stpadneyaninylcardtate) agybaribdbey langr theplkand
a reaction product by adding an wunsaturated

Exapoppsedt v momerrshexyHavcid hayog agr enpaiurated gorpier
o D i S el S ST rre! ™
LR R i SR RS i
hexahydiopkyeilaye ( aed hhadikd.at e,

2- hydr oxypropyl (neth)acryl ate, 4- hyd

r oxyihe pblyreehyary glscabe aarahdiion pEodukeby hotrodoicimger s
(GRS ARURS FoRat o G erg R BRAT PolBes saTHgIng

. | _ | F

R s R A L

s e T Gl
containing carboxyl groups and a reaction product by adding an
unsaturated polymerizable monomer having epoxy groups to a polymer
containing carboxyl groups.

Here, examples of the polymer containing hydroxyl groups
include {(meth)acrylates containing hydroxyl groups, more particularly,
homopolymers and copolymers of 2-hydroxyethyl(meth)acrylate,
2-hydroxypropyl(meth)acrylate, 4-hydroxybutyl(meth)acrylate and the
like, homopolymers and copolymers of e~caprolactone adducts of
(meth)acrylates containing hydroxyl groups and the like.

Examples of the polymer containing carboxyl groups include
homopolymers and copolymers of (meth)acrylic acid, homopolymers and

copolymers of 2-methacryloxyethy! succinate, homopolymers and

copolymers of 2-methacryloxyethyl phthalate, homopolymers and
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30 copol ynmers of 2-nethacryl oxyet hyl phthal at e,
honmopol ynmers and 6 copol yners of 2-nethacryl oxyet hyl
hexahydr opht hal ate, and the |like. Exanples of the
unsat urated pol yneri zabl e nononer having hydroxyl
groups include the above-nentioned (neth)acryl ates
containing hydr oxyl groups, E-caprol actone adducts of

copehesers sf meﬂwacrx}pave&vlmatm&rmbéhal@‘zmm@ih@fhke-
o SERE TS B R RSB TR e P
hyd#o%%ﬁﬂﬁmel H%Eﬁ%a%‘%%(}reatrﬁ%?g%%ﬂ CfYtlnehtW)%kergiatéio e

contammg) ORYIES Fo Ry ddayprelactoaethddindts b thekect ed or
adj usted as appropriate in accordance or conformnce
(medh)acrylaves,eand dnelilg. knovvn met hods so that the

cauFSATEHIES S%ahad ity sviack e NBF BEaPls MEREr having

def d
epo ei@?ﬂi%%‘i}ﬁ?“&em%dya@“%th)%ﬁ%waggﬁf s one used
4-HYERsLpbliy ARt aHIBe] eyl Rilter ! I not a

mul tifunctional isocyanate. For exanpl e, the

3,4 hepoxygoydlobergémethmcrpatenandrthedile.conpounds
selected fromthe group consisting of chel ate
conphenyde %mncanawaadspoafm%\rﬁeua%mwﬂgbe sgtafted or

adifed JhabPiPtt Ll BBt ARl ShsorfllmRBT )y '
conveRtiofdilyattbl AR AP Ebakar tARTRIINAGH] BIvALAE! ed

fromkno compounds. is pre t hese

hydeorpbualds, époxgt ecspmntabam ane vidighor gvdrage yaokdcu lgr ouedsht
and it is nore preferable that these conpounds do not
of thesealyorssdall wishin theoapavardefinedp@ngasem anot her

By St
cro Eé’ I‘I:jﬁ l?é(ly ! LngI? YOR o?ﬁdrr@ﬁﬁl Rt HH%It 1'5&99%1 ou q:oqtéﬂmb?@rihe

grou UnCtI on group

' hedtnébﬂﬂg @éé?ﬁXMayﬂbé<@X1)éSd>ﬂ wqore @sing cutisded ldetedt Bdd the

and the |I'1ke. As exanples of the structures
group consisting of chelate compounds; metal alkoxides; silane coupling

agents and partial hydrolysates thereof; and acid anhydrides. The types
of compounds are not particularly limited, and the appropriate
compound can be selected from known compounds. It is preferable
that these compounds do not contain two or more isocyanate groups
and it is more preferable that these compounds do not contain one or
more isocyanate groups. From another viewpoint, the heat-curing
agent may suitably be a compound having a group or structure reactive
with hydroxyl groups and have a functional group other than isocyanate
groups. Examples of the function group include atkoxy, alkoxysilyl,
acid anhydride groups, and the like. As examples of the structures
reactive with hydroxyl group, B-diketone coordinated to metal ions,

B-ketoesters and derivatives thereof may be mentioned.
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reactive with hydroxyl group, O-diketone coordi nated

to nmetal ions, 30 Vketoesters and derivatives thereof
may be nentioned. 7 As exanples of the chel ate
conpounds, include those containing alumnum
titaniumand zirconium As their |igands, ~-diketone,
acetyl acetone which is a ~-ketoester, ethyl o
acetsapernpie aalithe shplatatdmpoundsesicledn thesswiaraaining

il PR SO, TR Y 0 R
acegﬂal?é(ﬂo rfbc%‘?@f?ﬁ 3l )ierBh 5 A8 Zﬁaﬁge@tg 'Har{Hé mbi .

sopropyl at e um num mbnoa aceton

cortBirhitloreceicraséicahele saltablyuled! r Speafriathqeeiphat e) ,
di i sopropoxybi s(acetyl acetonate)titani um

medtionedribylades pacétat e atomini matdésoprepylane, alodniniem
lLike 10 Exanples of the netal koxi des i ncl ude, net al

triskgtbylaredogeetasel Al Raretoacaipimpknai i M apropylate,
aluff i G dcerdl A AR IBL thOcer 8 T AL oL e

Fum num i sopropoxi cl . I hum-sec-1 ( .
tristaée%?m_@t@ﬁﬁ@,l 88s0pid s (ZQRYIAROKD (iR ) fitdrAlm, U M
n- but oxi de and the " |ike may be nentioned. 15
di-Rrblienaphig (trieehanb brai reada i famdu ag emds thaliget hr ee or
nor e al koxy %fgroups in a nolecule. Specifjc exanples
e

i nclfxdenplesrefethoriadal ahexidesd pelbideospsal alkpides of
R cor SRR 8B AR R G
alubfifeim eRRbRI, A BHAALKT isdBpotag N lirh RIMRYEHABRide,

met 0 Vi nylt

vinyltri oxysl | ane, riethoxysi | ane,
titayd g gthadadypriopyiuim iisoptdpoyisle, taaRiumyngbutoxide and the

~lycidoxypropyltriethoxys i |ane,
likeonta, hegpeniienedohexyl et hyl tri net hoxysi | ane,

xogﬁ%gﬁq?r{aﬂl\gﬁg@g}qy({ | !rtlgh%)é%%%s %Ug’th¥égrgr more alkoxy
- | te] i : :
grf P ARNORIGRY. | SHEBFROS A M include tetracthaxysilane,

tetéRithakyoNaR® DXdydirhef edtdril et xysilagle, 2e frabuéhrasgisilane
ol igoners, and the like. These silane coupling agents

oligamere methyltairhgthopdrsolayze @éthdrie thyakydilasies
me%ﬁ\rj]l\{ﬁg%gzgg\?sli‘a%e, phenyltriethoxysilane, vinyltrimethoxysilane,
vinyltriethoxysilane, y~glycidoxypropyltrimethoxysilane,
y-glycidoxypropyltriethoxysilane,
B-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
y-methacryloxypropyltrimethoxysilane, y-aminopropyltriethoxysilane,
y-mercaptopropyltrimethoxysilane, tetraisopropoxysilane,
tetra-n-butoxysilane, tetraisopropoxysilane oligomer,

tetra—n-butoxysilane oligomers, and the like. These silane coupling

- agents may be partially hydrolyzed. For hydrolysis, conventionally

known methods may be used.
Preferably the acid anhydrides have two or more acid anhydride

groups in a molecule. Specific examples include a copolymer of styrene
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known net hods may be used. Preferably the acid
anhydri des have two or nore acid anhydride 30 groups
in a nolecule. Specific exanples include a copol yner
of styrene and mal ei c anhydri de, a copol yner of

oc-ol efin and mal ei c anhydride, pyronellitic

?r‘&%r %v&%%gégg&%fééi‘équéﬁ%% g A evdride,
pyfa%@iv%f ¢ G VE . B et s BER ORI AP e

metAd/clbhe XA &etAldePBbIRE BhyelrlAGanL ohPlikag agents

are used as the heat-curing agent, the catal yst may be

al k&l tatabtsalmaglbesusedi fanmppoimotisgiré sctodn aatbokiylgi o the
aci ds such as sodi um acetate and anmoni um acet at e;
type oI theehersmputingsaaant uged y| HovebHalkosidessonsllanaum

couirBRgt M G580 B the St KRRl ATeAS Bhitalystimay be
alk%i’tr%(%ﬁ?"gﬁﬁs aﬁ&’gﬁﬁ‘ﬁ%ﬁ | A Nef cgfﬁ@i@rﬂ i‘fﬂd@esuch as

mne, trimet am ne, trieth

sodd ﬁ‘péd:wdap@ eyl mrnm@muaﬁchd@@hnealdkmllmecm@@nds of
i mclazoles such as 2-nethylimclazole,

acewlacdﬁc&"tmwmnadaadumnum memWthoae or asetylasetions
ammoni um salts of perchloric acids such a
Z”QP&@H@Mmep%ﬁ‘aﬂfgiré&%‘cgﬁ%ﬁ%ﬁhﬂmmﬁsp%’éﬁIaé&&ﬂéf!am'“es
f 0 | :

o Fb AR OB PBL RS i i,

tne@ﬁﬂhﬁﬁﬁ@t @I‘il?letl‘??l%@‘ﬁ%érﬁmé ﬁnﬁ%él%aﬁ@ﬁ@n@%nﬁﬂrﬂ% efidatSles
[ike. | thé acid anhydrides are used as the

sudhle:as ZGmeuing!llageImzp[et ht; 4e-di etihydimiday oldye2 - phenylimidazole;

tri phenyl phosphin, tertiary am nes, quaternary
metahiaisuand ANpEI0EM Rilds O RETEBIRALAEKS BHch Hé magaesium

W AT T e R
ace@b&é @@' bheltal ngQ%oBR:l[hatetg witlh lQi)(:e’(\ﬁ!a e aﬂ_ﬂ%thyl

cata yst use I'S suit W thi'n range of

ace‘thé’éXa\l\éO/Qawgafrfbme@he(sh[ttsosudmasQtr&bcmtngnde(héH!&e If
pol ymer and the heat-curing agent. 25 The resin

thecwﬁ@hyc&mde.ﬁ aryspd esetie hagermuiritg AEgNEOMEar alalyse may
|re reacf £ nmononer, %éiol vent, a colori n&a

be 5 ?n\/ laryﬁlm%l, eqr@ryﬁénwwm 53
imiﬁlﬂ‘ioi@%wﬁ%dﬁ@s,a@,ﬁ{ﬂe likk, the resin

Preferably, the polymer and the heat-curing agent are blended in
aratioof 1:0.01 to 1 : 0.8, more preferably 1 : 0.05to 1 : 0.5 (by weight).
The catalyst, if used, is suitably within the range of 0.1 to 20 wi% with
respect to the total weight of the polymer and the heat-curing agent.

The resin composition of the present invention may contain, as
required, a reactive monomer, a solvent, a coloring agent, and the like, in
addition to the polymer and the heat-curing agent. If the resin
composition is cured by application of an electron beam as the active
'energy ray, the electron beam can have sufficient effect without use of a

photopolymerization initiator. However, if an ultraviolet ray is used as
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conposition is cured by application of an el ectron
beam as the active energy ray, the el ectron beam can
have sufficient effect wi thout use of a 30
phot opol yneri zation initiator. However, if an
ultraviolet ray is used as the active energy ray, a
phot opol yneri zation initiator and a pronoter are

the pcsiveremirgyaaed RiCtos@lymedizativn rdHatoRandenbrRinoter
not ‘gartli cgldarl‘_%/ lim.ted provided that it is

are el rEded F5EHEC %0l yneri zation. However, the
I eaglyaVie %ti'\*f@%Eﬁbnﬁ’éreifseﬁ?ﬂuérti@ﬁaﬂwirﬂfteﬂ%neovided that it

functional groups suscept

is suadepableptd yadichkaidhpmeirizaolon.noHesurlver, theargdcgiveof
such conpounds include esters of (neth)acrylic acid
mopouaterapgrafesenthasgiwe or mare fienetionalgeuns susceptible of

1,6-h di ol. di, th late,_ tringeth I
radiGal ROV SIASIAR 40 P tite Uy e | 12 PIeCnk B R TR Qunds
_ { . .
inc AR St B ek BE AP ITEHPASR RS o eRL 1 e
di(fregimlcepatd, tBeherbredtol dichetl)aglabo) girhbehyiakbropane

et hanol, isopropanol, butanol, benzyl alcohol and the
tri(rrieltb)ad_relam,epeBtaﬂnyﬁsritodictei(meh)myllayé,epﬂyllaekﬂfmtje,l
et e SR B oSSR B Bt ar s e

tat 15 the |ike: ' h

s ERTRARS oioihstHEvehl fas/BUBTRtO il FHE RS StHaPEhcucn

iso?m@é\ﬁélmﬂutﬁﬁﬁﬁrberfﬂ\ﬂ’é?&ﬁ'io[tﬂdl RY INQF Weddneddukhas

et her al cohol s such as ethoxy et hanol, butoxy

aceebhappiethplaabyl kewneglpetiylmoheret ketoret, hg]otenchridree and
i ke. The coloring agent is used for preventing the
ther lblse refteonsBen ag ethyl aceide opePylcldadal e ybutyt agetate sind

thellfe #ieintt WRRGCTIe of Bs e naiahiT RS el egmd

the kg hatt Sifch iy, Aathyfitherbbhand) ButiviBripodHatte
likofethlee b GBA WAL 28id0p ekath bRtkRrtokpathdAolpropylene

acetophenone initiators such as 1-hydroxycycl ohexyl
glyphknydndeedmd, ether hyad dhe-keret hyl - | - phenyl propane-

" 2 R RIPRRG cAgs 1 Hsed ¥ pSMERBACD B SFI fiun being
discolored yellow by irradiation with the active energy ray or the like.
Generally a so—called blueing agent can be used. Examples thereof
include NICHILON BLUE GL, NICHILON BLUE 3CR (produced by Nissei
Kagaku Corporation), and the like.

Examples of the photopolymerization initiator include
acetophenone initiators such as 1-hydroxycyciohexyl phenyl ketone,
2-hydroxy-2-methyl- 1 -phenylpropane-T1-one,
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropane-1-one,
1-[4-(2-hyroxyethoxy)phenyl]-2-hydroxy-2-methyl-1-propane-1-one
and the like; benzoin initiators such as behzoin,

2,2~dimethoxy-1,2-diphenylethane—1-one and the like; benzophenone
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I -[4-(2-hyroxyet hoxy) phenyl]-2-hydroxy-2-net hyl - |

-propane-1 -one and the |ike; benzoin initiators such

as benzoin, 30 2,2-dinethoxy-1, 2-di phenyl et hane-1 -one

and the |ike; benzophenone 10 initiators such as

benzophenone,

[4-(meth Iphenylthlo)phenyl]phenylnethanone
initiptR{S 5 B%Y R rRIHRIMRIEON.- pheny | benzophenone,

- FroerdahsnbEhlebnbrut BRRRMARIAIRIRS 7ol diore such
4~ 8L A G ReAKAB! hOBAengikri b dY, o aniaansenand

pronoter i|ncl'ude tértiary
—blﬁmmsxwarrbcawimmdopkmdjmhhwtara,ﬂ lilch ethioed ethdreoany|
p- di met hyl ami nobenzoate, and the |ike. 10 In cases
initidtere stRB asedtehlosaiusxantirne, adediedylthioxasthare, and
ers of transfer materials as descri bed bel ow, a
thesIa“)r/E'p additive may preferably be added as reqw red.

¢ ougnenae St AFpler (TAPIPERIAY R, syéh as ethy

p- cﬁhﬁ?ahymt'llrﬂjﬁehzdlﬁéomrﬁ?lsﬁ dimétHyla i aiben > oeQ\we Rl the
) S

bl ocki ng resistant, but o 15 inproves in resistance
like.o abrasion and scratching. Exanples of the slip
addi tive inglude waxes such as poly

et hy
par affGages ergyamerr@tsm;cwmposiﬁﬁﬂdﬁ ﬁ]%ﬁrqtﬁeﬂw jayers

o B R BB BRI, A Mo peraby

be hdked & feqyinédet TheFES), thel stﬁ‘fac@@ffthé"ﬁrﬁtmli aﬁ:r is
such as pol yners containing fluoroal kyl[s group an

rougHemedlheCohs quyeidiy,i the, trahsferatatesalsas hatblept ard:ieuih[ayrt
a ratio of about 0.5 to 15 w% preferably about I to
be@mesqeasyitp r@élsqes@and Bnpreveobircking grEissant, (He zlesi n

d f
i Ry <STsipRet Shetras o RlrsRIRE: 0o Bbr asi on

o SETRER 60d SRBSEEPONnciacnk O OR.D pyciniens
waRHpResEirnofvar] eyhthatlr wal inhontdr eaxl, iahyd the like; silicone
resins such as polydimethylsiloxane, polyether modified
polydimethylsiloxane, and the like; and synthetic resin, i.e.,
fluoro-polymers such as polymers containing fluoroalkyls group and the
like. The slip additive, if used, is suitably added at a ratio of about 0.5
to 15 wt¥%, preferably about 1 to 6 wi%, with respect to the total weight of
the resin composition in consideration of prevention of blocking,
improvement in the resistance to abrasion and scratching, transparency
of the resin composition itself, and the like.

Further, for the purpose of providing multifunctionality to the
protective layer, the resin composition may contain a filler, an antistatic
agent, a heat stabilizer, a light stabilizer, an ultraviolet absorber, a near

infrared shielding agent, and the like. These matters may be used

singly or in combination of two or more thereof according to the function
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protective layer, the resin conposition may contain a
filler, an antistatic agent, a heat stabilizer, a
light stabilizer, an ultraviolet absorber, a near
infrared shielding agent, and the |like. These matters
may be used 30 singly or in conbination of two or nore
t hereof according to the function 11 desired to be
desiiashiq 08 Mpaed rgt@§ihﬁ reSHP68MR@HItions the filler, an

oar (e TR iy 2RIl c'rriérq%_i‘”g?iihjﬁf’céﬁit;ﬁaﬁg%%f‘and n
Par eI, o oAl ML PRCORI DT nd the 11 ke,

The$earmylebeofi theaimprianio Slehiraduéle ndlicpaokidd estanium
powder, slurry, gel and sol. The use of the filler can
oxigeevtin oxisleectichthalilei mihese mag bieaindaey fooh sud as fine

BRSNS BREahAUET, TSRt B
o OGP el M oy BB e R oo

theps @RI sk Of tihé GidleirNehd PdleséffeetivdiieloPRirly Bl Sreer®ed.
I's suitably about several mcronmeters to several tens

Theosmatierrtbegpantile sizea, hbeimpreeffestivetf thdbandneseean e
rticle size i bl y ahou severﬁg

. desired, the . | S suj ,
im PRV e AT g Nl . pr@%&ﬁﬁu%otmq%nadﬁ dasiieds t

. i ngl r . . d [
parfiq s S G PN ARG Sl Byt SR B Pt
micamdtees | | ifaheTiRgp VREH @B ShaRurdfe 8iLHESired, the
cationic, nonionic or dipolar-ionic surfactants, but

partiié ehdecissauitaolyaticuttserapabfrdcadmeterskxasmiadlerof t he
el ectroconcluctive fillers include carbon black, 2o
ant iEEMPIEs; efethe Aptistatioxgeet ingludesugiactants,

anti mony-do tin pxide T i ndi um doped tin
3'36{1{.*3&8”??/’%%)’,39@!?&%{% gtEggon palypiets, lonic compounds,
an¢kRelf@conductive pol ymers include

el ectron-conducti ve pol yners such as pol ypyrrol e,

oD and. L on. Conautt1 vo, ROl ST S DS CuCh. a6 ani oni c.
dipdan-danic, swifpclaats i but caponimsufactands tre priekerable.

Examples of the electroconductive fillers include carbon black,
antimony oxide, indium oxide, tin oxide, antimony~doped tin oxide
(ATO), indium-doped tin oxide (ITO), and the like.

Examples of the electroconductive polymers include
electron-conductive polymers such as polypyrrole, polyanion,
polyacetylene, polythiophene, and the like, and ion-conductive polymers
such as anionic, cationic, dipolar-ionic polymers, and the like.

Nonionic polymers having a polyether structure can also be used as
antistatic agents.

Examples of ionic compounds include lithium ion salts. In cases

where a lithium ion salt is used, a compound having a polyether

structure such as polyethylene glycol or the like is preferably used
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Noni oni ¢ pol yners having a pol yether structure can

al so be used as antistatic agents. Exanples of ionic

compounds include lithiumion salts. In cases where a

l[ithiumion salt is used, a conmpound having a

pol yet her 30 structure such as pol yet hyl ene gl ycol or

the like is preferably used 12 together therewi th. For
togstifdri thiegawvidnt i static effect, the surface resistance

of nolded articles is suitahly adjusted to about 6
to F06Isuﬂf'ﬁﬁﬂ@l@{ntkﬂ@ﬂ‘éﬁgﬁﬁh N suHaae resrElancg S]QF“O]]E)'EC]

QCM 5. npl gs_of, 1t he he t.abj L] '
artiffas s RS G oo a2 Bl Befioe bl Rrdifiapy g
abdigatoBstRRbh ;f_rgn sul fur containing heat stabilizers,
and the like. anpl es of the light stabilizer include

hi ndggaathlagidfethel lgddt stabilddr inetisd@hthdded phenoll0

Exanpl es of the ultraviol et absorbent include .
antiseridants, ot &y honusi coritabingeheaipsiabdize rangufen £oataining

uItrséj ol et aﬁsgrﬁ nts. Exanples of the near infrared
heal5taPHizegs adRAthedtS®ude organic pignents and dyes t hat

exhidi C : el ' f =Lngr d
Fay &P 8 o SR &) MdaL RPN IR
stabiv®rs akll thelikeansfer material of the invention is
conposed of a protective |ayer forned of a product of
t he Bxaan plesosithauitrayiokacth sarbent {hdudiedvenzaoteisizole,
. conposition on a rel easabl e base sheet. As the
triaZinbasenFephaaane Aoe bentpatenabradp et Ahsarhelted f or

bas heget s ' . .

oo FoatBERcaflnd BEREL oI SH A Reahe s et
pighRe &L AYH RRR sTtBak RXilhed ¥REEAENT BT MAShiPRIiNGTFeh

resins, pol'yacrylic resins, polyvinyl chloride resins,
neandhfraeed irkes aatumlodngfajdntsdabppabsbobs negraisdiared rays.

paper, coated paper, cellul ose sheets fornmed of .
cel I'Op e sfenmatadal pkEhe Wy ndnmsreaposd @i protective

Iayrgglg(grarﬁﬁgéfa ¥ %lrroHaH%Tr 8€F$]§ﬁlenﬁg—gr%stsnﬁkisnug{ ];eaé:cetioq{c of @ﬁe above
resin composition on a releasable base sheet.

As the releasable base sheet, any sheet ordinarily used for base
sheets of transfer materials may be used, such as resin sheets formed
holypropylene resins, polyethylene resins, polyamide resins, polyester
resins, polyacrylic resins, polyvinyl chloride resins, and the like,
aluminum foil, copper foil, glassine paper, coéted paper, ceilulose sheets
formed of cellophane, and the like, and composites thereof. A release
layer may be formed on the surface of the base sheet for improving the
releasability of the base sheet. The release layer is peeled off together
with the base sheet when the base sheet is peeled off after transfer or
after simultaneous molding and transfer. The release layer may be
formed of, for example, a melamine resin release agent, a silicone
release agent, an acrylic resin release agent, a fluoro-polymer release

agent, a cellulose derivative release agent, a urea derivative release

13




10

156

20

25

30

25 releasability of the base sheet. The rel ease | ayer

is peeled off together wth the base sheet when the

base sheet is peeled off after transfer or after

si mul taneous nol ding and transfer. The rel ease | ayer

may be forned of, for exanple, a nelamne resin

rel ease agent, a silicone release agent, an acrylic
agengsiarpolebkdiserdgast agant, aeaoaffol yasin neddasssagst, a

agent, a cellul ose derivative release agent, a urea
corgees iateleaseageddheseahenthe dikesl yidiergigaselagscan be

forfaehhi ozl e e B S b n' £, 8P B R G ofCEBAYG Sspray
coagigg%, Fﬁ% coatimed cBnisaatddtth i@ dRe IHE) il BY P¥iHteng

rol " coating, spray coating, rip coating,
metiasa® saeRtdsngravamd gdrivetindg kecreamdpiptipgi ahdngdneSliket hods
such as gravure printing, screen printing, and the
| i kelhe phetestivedayenean Bechorged by FrrlB® By appl vi ng

N
. t . L NQg: ' i tion .
o RO R B s FASBOHBIRLA gl resin

corhPolithoit 0 BRe RAIckieekasfaltleyppdiedtive [hpeGispgemdrally about
consi deration of wear and abrasion resistance,

0.5ctee 80ciaim, mrefarabiy eboubdt & 6fumpr ot eensideratigre of wear and

formng materials and sheet breakage. .Preferably the
abr@rsaarééew@n%éw@'cabm%atw%égtsg%af PIRESDE ayRE

forhRET B TP B A S SR AGR, T R BB TSR Qe fie laver s
cu gﬁbymaﬂtmgeasr}%rew, ¢RATESIN edthJdRRiGh QUENITRI® a
advaht ageous than a " crosslinking reaction by
heat—cads glinldngwietlitian pictdue. efdreggrasalinkifipseadtien by
degree of heat crosslinking can be adjusted as
heaippg dpreasier ecewnidphgnddheratoreyipererdvagtageousethan a
e bt SSRGS ToIRE k] A 2ebRGu Ve Tpus. he
deffReq 68 PREL ITRETInIARE bR AIUER ERpPaPRREe atBerding o

therhe Bf aht emeeaindrgyaygairablabesin ddiipbeitR0 1€ User the
about 10 to 120 seconds. The resin caonposition of the

thickness iofihe provectdvaaveretihe coraivre etesnoldad artidasi and
thet nﬁehe%%_r%&%sﬁ%lie%. e era%ggrtcjs% mf&tlr? ?éaczlipgrta isi ‘g’t’.litab[y carried
out within a temperature range of about 100 to 200°C for about 10 to
120 seconds. The resin composition of the invention is not completely
crosslinked and cured in the heat-crosslinking reaction stage. That is,
the resin composition is semi-cured and tack-free. For this reason, the
protective layer can conform to curved faces of molded articles and
exhibit flexibility to such an extent that cracks do not occur. That
facilitates the overprinting of other layers on the protective layer and the
rolling-up of the transfer material.

Multifunctionality may be given to the protective layer as

described above, which reduces the number of layers to form, improves
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‘on Propeetacive| layer i anyRrdsrdeAMong

the resin conposition is sem -cured and tack-free. For

this reason, the 25 protective |layer can conformto

curved faces of nolded articles and exhibit

flexibility to such an extent that cracks do not

occur. That facilitates the overprinting of other

| ayers on the protective |layer and the rolling-up of
the yhe dt sfapefcuctephediralduchiithief prachicoioa cdstsomy be gi ven

to the protective |ayer as 30 described above, which

r ed Gdesor monefiiiticstal llayeisswhist aranio begransieried with

use I3 BB ol B SRR, RSP S o R e
; f ot i f
oyl SR Ialet s gseRect B Bgpsein A Ryer(

ultrb@dgét aBsdngdalectd anatl-averarednsraelding dye, laayer, an
5 ultraviol et "absorbing | ayer, a near-infrared

electhoetrdigng ticaiyée rfeamn ce b ealedolayagnand ¢he hiker maydre éormed
seal ed | ayer, and the |ike may be forne on the .
ihesniaersalis adhepive
d Y e ' S
ay GBS B PR RS L 2 SBREE 2B P e
and fife %Q?E'l&?en‘ AN thEBd RE ST ETARINmAg Er@fé’ﬁ%‘bly el Rridic in
order ffoma protective layer side. functional |ayer

thisrayd &efroinm bep e edvd dayaesidehe Absectidredtiaged mayebe

_ protective |ayer dependi n% upon the kind of the .
intgripeserorewaest therhase whee: @ﬁd theapegtectiyg ipker deppading

op Gl B BELEE L3, R I Ao A R g ormed
s S

usedfife 1238 %Maldage A003d GheROfbramagl mieehods idiselbsed in
Publ i cati on No. W01 /92006. More particularly, the

Japanage UrepaminediBat@ntyPuhlicastorssNas pHil (€82 8)-ay&89bn

e pbro ve | terial for_.the printed
H1 } (e LESh Ehand i 14 B2 07 id Puser asiagl BibliAtion No.
wadn 'dbssa pi gment or a dye of a desired color as a
col’'oring ‘agent and a resin such as a polyvinyl resin,

a  pabyaphegchasiytha iRflgeRiver i€ esuBbily FoP@leyiags ¥l prénted

resin, a polyurethane
layer on the protective layer. As a material for the printed layer, a
coloring ink is preferably used which contains a pigment or a dye of a
desired color as a coloring agent and a resin such as a polyviny! resin, a
polyamide resin, a polyester resin, a polyacrylic resin, a polyurethane
resin, a polyvinyl acetal resin, a polyester urethane resin, a cellulose
resin, an alkyd resin, or the like as a binder. The image layer can be
formed by an ordinary printing process such as offset printing, gravure
printing, screen printing, and the like. For multiple color printing and
gray-scale printing, offset printing and gravure printing are suitable.
For monochrome printing, a coating method such as gravure coating,

roll coating, comma coating, rip coating or the like may be adopted.

The image layer may be provided entirely or partially on the transfer
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resin, a polyvinyl acetal resin, a polyester urethane
resin, a cellulose resin, an alkyd resin, or the like
as a binder. The inage | ayer can be 25 forned by an
ordi nary printing process such as offset printing,
gravure printing, screen printing, and the |ike. For
multiple color printing and gray-scale printing,
matetias @ccordintgi maanmayeawbe epressad. af@esimagblayer may
For nonochr one Prlntln a coating pethod such as
alsqgbaformesbhy imgtal vagor depasivign. esiha [Bmae lyer may be

formfiag Qo SPOWIARHOBNEE F e YRt Aa 3 Tortef AeBRR Hiref tiber.
15 "P‘%e‘{dﬁém@@‘?ﬂéjr' |E%E%d?1‘?eri Qﬁeta%o% 8¥pEg888 JayekRao

i mage |l ayer may " al so d by netal vapor
the depfidet 6P A. molddd ertictage Thayedhasiye Haye f wrfioecheaf anthe
conbi nation of a printed layer and a netal deposition
[ocata;m in ﬂrn@ padmmeelaway,enha knage Iawﬂfenrrtbetlﬂ@ which are to
ove- |bed ers to

be l'@qercq to %naa %glqlgyepdsqrg S urfaéy’ ‘%ﬁge [ocatlons to
v GO0 L AN e S

entﬁétf‘aﬁb e. [iMHeldrakionsUWoabé Yad Hefretinrel @61t po1s of ahe kartire
adhered cover the entire face, the adhesive layer is

facé orheeadbasivRdayentsi fogr et @artially os tl‘tmanttoe]§a¢&) bks the
adhered are only parts of the entire |l g face,

adheghies [ayer) ayhgatr s nYFife PrpRFISSAMeySHsTtMe TeRin %iélta%‘@efm

e e B HA A FEEEL 4 el
moh‘:&fddHPﬂl@'l%%%‘i’h@oeoFQrb&?aéﬁﬁﬁ relsff, ﬁ?@&ﬁ’h@swéﬁa{ré}els

ed article 1s forned a polyacrylic resin,

prefieitaddy ferimayeof as acpyled exsihl y [ treretbldedaartimte ysl fcu:rmed of
resin. If the nolded article is forned of 15 a
a ppb{alw*éﬁsrné@c!@ﬁrm@lvsbﬂﬁygtryfséhea pedyGarbgnate resin, a

sty BRI ERHBBABLE &R e BV AEERE LRI P b e ¥ivetayer
is afefé%fmf'fésrmﬂr@ﬂagfolﬁamhmgm 'angﬁé\*ltxn resin or

ene resin or ' polyam

polyaridei t*é's@n Wwhithes cesmpatiiblet fteto ke c&‘fthechﬁjldeﬂfartthha
nmol ded article is forned of a polypropylene, it is

If thegsoh ed aotidsesafozm%o%aumdvedo;p‘dﬁpet risrpossible to use a
chigpinated baliBBE. a aioinATRtr S Tianany casaraterraBolymer,
a c?glhfesc!l Y¥abbaY &h d a coumnarone-indene resin. The adhesive layer
can be formed using the above-mentioned coating methods, printing
methods, and the like. Iif the protective layer and the image layer have a
sufficient adhesive property to the molded article, the adhesive layer may
not be provided. |

The anchor layer is a resin layer for improving adhesion between
fayers to be transferred and protecting the molded article and the image
layer against chemicals. For example, curable two-pack urethane
resins, thermosetting resins such as melamine, epoxy and the like, and

thermoplastic resins such as vinyl chloride copolymers and the like can
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can be formed using the above-nentioned coating

met hods, printing nethods, and the like. If the
protective |ayer and the inmage | ayer have a

sufficient adhesive property to the nolded article,
the adhesive | ayer may 25 not be provided. The anchor

layer is a resin layer for_ inproving adhesi on between
be wsgabr sThe anshor daydrerare bhediednprdusbig ble abevaompddioned

conBh iSRG BB hoBB Pk Shem =
PERERSEL A, AP AYT RN A CoRcare e

invertiOh | Flests R i rRiTer anstelriRg it iakd®eeed tdGheesuifach of ke
anchor | ayer can be fornmed using the above-nentioned

moldeat ariiclaet Addsnatively, ithg tnan sfedsnatental tased¢sdcéhed above
. According,to a hod .of producing a | ded, artjcl e, of
is appbied; inside adﬁpm@%tmementmgz@m%n 2k & resin tsgfiiled by
.. adhered_t e surface ,of
inieRFeE} REpi Tyl o ffiler IhefaBeRe i sy ip g formed
ancPRY BrarisSe PRAItb 8] {98HHBr TR He fsUrfidy SEHhOMAMPled AMicle
and a resinis filled by 1njectionin a cavity of the

simmtaheclisdy.eby the nolded article is formed and the
transfer material is adhered to the surface of the

ol dedases véiere ieniiRpafrsomsitgriahis aghereskto i suriass of
the PR arder sutanle BRI adiie Foaiiely rteByy s sBhesive
[ayﬂ]ﬁfdper @ggnt&&eaqaeﬁfevﬁloIH@&!%rrti\?l%fpre‘s.@u 08t BBt fledSure is

e nold article, pressure or pressure Is

apiEd badhenbiseshase shieebasthshdeasansbegirecead be
pressed or hot-pressed using a transfer apparatus such
hotaprassest Usingastansfepppparatus 36chas\a teld tiansienapparatus

probfd i B RSB R TRk R el S R
siliQ Sypbltsy ha e Eiyn, SLalfs eF BRELEN Dok the MReY Ml Sase.
thel pRRUrE 55 Raahely kBoabGUto 800t kg 28R C. PASetdtstyohd stieface

injection nolding, any one that 1s usually used for
of the pilicdaciutharokdehtedgionalaotut 80em 258°he used. For

exa sl,'?He amoqtc)ilfgr injection molding, any one that is usually used for
producing mo[ded resin articles can be used. For example, a mold
having a pair of halves, i.e., a movable p.art and a cavity side part, may be
mentioned. Using such a mold, the transfer material is put inside the
mold, that is, the base sheet is arranged to coniact the cavity side part.
At this time, transfer materials in the form of sheets may be fed one by
cne, or required parts of a long transfer material may be fed
intermittently. In cases where a long transfer material is used, it is
preferable to use a feeder having a registration mechanism so that the
image layer, for example, of the transfer material is registered to the
mold. Where the transfer material is intermittently fed, if the transfer

material is fixed with the movable part and the cavity side part after the

17




10

15

20

25

30

having a pair of halves, i.e., a novable part and a
cavity side part, may be nentioned. Using such a
nold, the transfer material is put inside the nold,
that is, the base sheet is arranged to contact the
cavity side part. At this tinme, transfer materials in
the form of sheets may be fed one by 25 one, or
positénuiof éhe gaan Sfeofmatdrialds tdetnstest byrat sansalr, fiag thanfed

intermttently. | n cases where a |ong transfer
matﬁﬁhaifcawalwgvaé@dfvmé atst%epwm@rraww%oa@@éﬁ% Imaggelaver,

hav] a. registrati i_S y t ot ' :
for BRSkiHle s; EQYaTlraBELBEH FRE s PRI Rreal Ay B Rold 1s
clodeRDiSkRIIRh F&&ihhe infBhEd FVH8T & date droenidem i erdwalble

Isintermttently feed, 1 f the transfer 30 material is
parf tx il skt nside offubiabheldar Thasdthd enaldedt yrtieds panted

after the 17 position of the transfer material is
andget 4 samgytimesdisbiansterematanial és adherest tathe gyrface of

theal d get f[iexe tr thh-e T Ros!tLan !aqd tla?ec!l, HeTmold is
rglied aitigle s, Affrahe woldled ezl attlels T gpoted, the
ope’He%réﬁ&'tﬁE%Sﬂ:led“n%ﬁh 4R 189 dykén .Ogllt.osed’ a ml ten

r njected from

esin I1s i a gate provided in the novable

S pahierésftér, thet bgsd shegeiopetird 6ffl thd Tieisurfate of the
nmol ded article is fornmed and at the sane tine the

moldegharftéicle iantiwaditedswittirar adtive artagyuayacdhefresimef the
mol ded, arti,cle. After the |ded resip article is
POl aYERAS B8 MecOBIBAY SHastHEem doth e hmpletely

curB A TSR M UL act B RE GBI e

HerleS thé Reivatebrifytirly diap e ¥SpRegFier e bddteshes R deled
the protective layer i1s thereby conpletely

off ordéel hadeeshestiomalyadte peetarploéf after theretivepratergyinay is
filmis forned on the surface of the nolded article.

appigce, the active energy ray may be applied after the

poonieBEhe fasBrihaid isdiqe/80 oty gy SHEES TRk Rt
el LORReATEIgRl enel ddnE roidatle ke pp cibese
wherotlectelvase dywr. islfioroaskean Weebasd bheeg| pasding wtars place

formed on the base sheet, peeling takes place at the
at thet inteace hetween theerqlensaidayarand thedrotrctpreotayer iwhken
’cheI bdse sﬁ@eetnis peeled off.

As the active energy ray to be applied, electron beams, ultraviolet
rays and the like may be mentioned. The dose of the active energy ray
can be adjusted as appropriate according to the kind of the resin
compaosition torbe used, the thickness of the protective layer, and the
like. For example, the dose may be about 50 to 1000 mj/cm2. The
protective layer is thereby formed as the outermost layer of the molded
article, and can protect the molded article and the functional layers such
as the image layer from chemicals and wear and abrasion.

Here, the molded article is not particularly limited. Examples

thereof include word processors, computers, television sets, display
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20 the base sheet is peeled off. As the active energy

ray to be applied, electron beans, ultraviolet rays

and the |like may be nentioned. The dose of the active

energy ray can be adjusted as appropriate according

to the kind of the resin conposition to be used, the

t hi ckness of the protective layer, and the 25 like.
pankty, aexanplyeof tixeialms suompstiboabaft mebiteoph608s Murfan, of

The protective |layer is thereby fornmed as the
polasizationsilaiesyesedfor Hauibrasdal disnlayse, suniassss made of

he. nol ded i cl d.thef ' |
By 0B e e (A0S LRl AN
B R e T
wingetpylekSortRitevsh ik, sedins, dnelpltryliks. panel s, a

vari ety of displays such as those of nobile phones,
sur These mﬁldqxgamilzatmavl he arcddedgedirt artiglegumgodwork,

corppdSite mubRistiarents ShdiBe T and mah BB ETHF R0t

! : opt ; .
trar}§)IEEH of BBAGReL DT HARRIARS AEIEERRY 08 calBfPYE may not
be esloPBAbI RS, matafiaibthaeor kenbt kartidiiasy wi@eigso far as it

articles may be nolded resin articles, woodwork,
cancaomEifiute the athmies mbetienéd sarfaddseof prigrizatio mpjates,
transparent, translucent or gpaque. The nol,ded
optigalilenses. g Gorp Ph reeRT RGN HEHMEH e ¥IBAW glase Tor

i, chafist e i B PExabe S hERR P

gerfdra rLIf’F | &Rl P @Ieas polMiyFdhe FENRESpoiyiitBATEEiMSOABS

neas g instrunents, w ndow glass for autonobiles,
resifRiAB rednd drmeAN kesinExaGephesalt-perpofe iemgineering plastics

ener al - purpose resins such as pol ystyrene resins,
suc%bawoémhﬁmégnﬁgxldms;oiv%tym@@ raginse HORECHRGNAKE resins,

polggg%%?iysﬁe&%; ﬁgl / ﬁf Oﬁgpﬁg&ﬁgﬁéhgﬁr &lgaqs{iii’e%isp%@pﬁ%wlene
I b ' ) - )
ethB rEERi? MM IS FereMhARAE L B S TdITbuBAEKE P

teré BRtHHatP R M RE Ademerd Bighphidiatalae weighnpolyethylene resins,
pol ybutyl ene terephthalate resins and ultra high

super excxgineering ghastios| swihgs godyswéone resins, polyphenylele
sulfide resins, polyarylate resins, polyether imide resins, polyimide
resins, liquid-crystal polyester resins, polyallyl heat-resistant resins and
cycloolefin resins, and the like, can also be used. Further, these resins
may form composite resins to which reinforcing agents such as glass

fiber, inorganic fillers, and the like are added. These materials may be

used singly or in combination of two or more thereof.

EXAMPLES

The resin composition, transfer material and production method

of molded articles of the present invention will now described in detail

‘below by way of example. The terms “part” and “%" in the following
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super engi neering plastics such as pol ysul fone resins,
pol yphenyl el e 20 sul fide resins, polyarylate resins,
pol yet her imde resins, polyimde resins,
liquid-crystal polyester resins, polyallyl
heat-resi stant resins and cycloolefin resins, and the
l'i ke, can also be used. Further, these resins nmay
destdphiocomsasi parts dyi weight and grercennbyretightamesnestivedh
as glass fiber, inorganic fillers, and the |ike are
Theaﬁﬂﬁ%ﬁ'!)aWé@%‘éFF W3 delerpeined @\gé@em&qﬂ B et ting 2
: [ i.01.: . 4
polfigEr YRR BRSO B e R psae g
brofRiteoehoh mABliAgdhardelsalifisy Fhixtlee NVifS ANbolaRYRIthi iBHIde
w |1 now described in detail 30 bel ow byway of

soletianminel tifdréng ehese s phlirtd' nerdu rtvitihns o dieinh ahloswilfade 18ing
description nean parts by_wei ght and perce

h b

a staechy RO |Utiers g6 @ MEigator Thd herBidrpxyy W“@q‘ﬂ(gtﬁ ﬂ%mmi’v&%d by
det , ned by, .th hod  of. ' I i L.

the i B8 SpaLiiDH S POLBRFLIIE B TP pBeae ROt Hdetn

pyr iR tiféﬁ‘ﬁ‘? ora O&ic¢ g8t Withp BtassHird didxdde. The
potassiumiodrde 5 solution and titering the resulting

e pORYX& gt v a¥d rithwa o dictidrrhm cab blyfrleemesh g of aitetiavgch solution of
solution as an indicator. The hydroxyl value was
a pdbtraerimadety acidhwithahoikofrersedgtipnefaagigaeid andh

nvdTBEEF BEPMId- ot LB HEUBE A a0k AT ShuN AL BRIGHY of  polymer
wap UEREh e Py Gel TRARSTL R S bBRaptR) B RABRE oY (1°

polgsRirkgeaci d with a mxture solution of acetic acid and
hydrogen brom de. The wei ght-average nol ecul ar wei ght

Exavhple poBynthesisad adetletinimAdoby thetmpsettingj aetive energy
chromatography in terns of polystyrene. Exanple 1 :

raywﬁgi%if@"ﬁﬂeé solution A of a thernopsetting, active

ener ) . '
oS0 Ry bEFaHS AR S TR L PaB G Bt Eftroger
;nt}cﬁ”@ﬁﬁcﬂ p@ tube, 35 parts of glycydyl methacrylate
(herel afuter referred to as GVA
35 parts of glycydyl methacrylate (hereinafter referred to as GMA

for simplicity),

15 parts of methyi methacrylate (hereinafter referred to as MMA
for simplicity),

0.3 parts of dodecyl mercaptan,

1.5 parts of 2,2'-azoisobutyronitrile (hereinafter referred to as

AIBN for sirﬁp!icity) and

200 parts of butyl acetate
were fed. The resulting mixture was heated to 90°C in a nitrogen gas
flow in about an hour and maintained at the same temperature for an

hour. Subsequently, using a dropping funnel fed beforehand with a

mixture liquid of

105 parts of GMA,
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for simplicity), 20 15 parts of nethyl nethacryl ate
(hereinafter referred to as MMA for sinplicity), 0.3
parts of dodecyl nercaptan, 1.5 parts of

2,2' -azoi sobutyronitrile (hereinafter referred to as
AIBN for sinplicity) and 25 200 parts of butyl acetate
were fed. The resulting m xture was heated to 90 C in
a nisrogenofdsvA,l ow i n about an hour and nai ntai ned
at the sane tenmperature for an hour. Subsequently,
usi g patisoppiindeeyinmmercaa@nbafdr ehand with a mixture
qugid of fgﬂ%@S parts of GVA, 20 45 parts of MVA, 0.7
par £ PBLS @ b mercaptan and 2 parts of AIBN, the

the S, BV RATR R DY S s PR EIochR g

flowBi BbBLRkWS Hd\erst emfesaindiftahir® th&té@iperatureaath®lirs for
2 parts of AIBN were fed. The tenperature was

threeahot ed, e partsorf AN oere fader dhket tem pératu srp@sanaigained
was raised to 20' C and nmaintained for t urs
for ARGUTe ool qrga{‘f@rébeéﬁmwaﬁuw VG isRG 593%43@ ANfhe
Was. rep I ith an air introducing tube. In the
mal}a@%&e?r%ﬁ%}gpggwof acrylic acid (hereinafter
ref ﬁﬁ’fefl“fjcdd]itﬂft%Of“@,rtheshff%dt;@htiﬁﬁrod@x-cﬂn@@ﬂbé vids replaced

nmet hoqui none and | part of Triphenyl phosphine 15
witinaneaif édtroteiciogwedbey i xhegeadios, resul ting m xture
was _heated to 11 O C and nai nt ai neé at the sane
t enpdr BaNiE offanrvlic @eld ferrednatigeretaryed fams Apdor
Thereafter, 0.3 parts of nethoqui none were added,

. f
simplicithed
0.4 parts of methoquinone and
1 part of triphenyl phosphine
were fed, followed by mixing. The resulting mixture was heated to

110°C and maintained at the same temperature for eight hours under air

‘bubbling. Thereafter, 0.3 parts of methoquinone were added, followed

by cooling. Ethyl acetate was added so that a nonvolatile content was
50%. Thus a polymer solution A was obtained.

The polymer contained in the polymer solution had an acryl
equivalent of 270 g/eq, a hydroxyl value of 207 mg KOH/g, an epoxy
equivalent of 8000 g/eq and a weight-average molecular weight of
2000.

Example 2: Synthesis of a sotution B of a thermosetting, active energy ray
curable polymer

A polymer solution B was obtained in the same manner as in
Example 1 except that the amount of the monomers used in the initial
feeding of Example 1 was changed to 45 parts of GMA and 5 parts of
MMA, the amount of the monomers used in the later feeding was

changed to 135 parts of GMA and 15 parts of MMA and the amount of AA
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by cooling. Ethyl acetate was added so that a

nonvol atile content was 50% Thus a pol yner sol ution

A was obtai ned. 20 The pol ynmer contained in the

pol ymer solution had an acryl equival ent of 270 g/eq,

a hydroxyl value of 207 ng KOH g, an epoxy equi val ent

of 8000 g/eq and a wei ght-average nol ecul ar wei ght of
used0R8s chuagpteo29?2 parthiesis of a solution B of "a

thernosetting, active energy ray 25 curable polyner A
pol Yierpelyrean conBingd inshaictiained pRéyragmrsohtip hagsan

S L e L
4 .
e AR ST R e My o

of T003S parts of A VIA and 15 parts of MVA and the
anmount of AA 21 used was changed to 92 parts. The

Exapoplen®r Praparatinadof a thhemobsetlimedagiovey rpergoray corabad
an acryl ,equival ent of 230 g/eq, a hydroxyl value of
resuEORPA&iiPy,C an  epoxy equival ent of 10000 g/eq and a

5 B Lo et RoSRIT s B W Hed By 30800, NoP LY
cur %@8afﬁsﬂc6n%gﬂ%iﬂdmﬁaﬁs'%fr &siids EOARAR) bf Qhesﬁéd’lo?ﬁ'ler

obt ai ned by m Xxin 0O parts (containing 100 part
solgtibhds, content) of the polyner [o solution A 10

parts of alum numtrisacetylacetone and S parts of
phot1dh BRYiFeef gla&mawmrmsaaﬁafla@m&@n% 184 produced

by d ba Speci.alt em cal.s). . ; t]
of @ BRESHIIRTtahg By A gt R EACTIRE o2 Bduced
by (854 RpeRMRSChAficlsf resin conposition D was obtained
by m Xxi ng
Examgie 4: Preparation of a thermosetting, active energy ray curable
resin composition D
A resin composition D was obtained by mixing

200 parts (containing 100 parts of solids content) of the polymer

solution B,
10 parts of tetraethoxysilane,
10 parts of aluminum trisacetylacetonate and

7 parts of photopolymerization initiator IRGACURE 184).

Example 5: Production of a transfer material 1

A polyester film of 38 um thickness was used as a base sheet. A
melamine resin release agent was applied in 1 um thickness on the base
sheet by gravure printing to form a release layer.

A protective layer was formed of the resin composition C thereon
by gravure printing. The protective fayer was 5 ym thick. The
protective layer was semi-cured by heating at 150°C for 30 seconds. An
image layer and an adhesive layer were sequentially formed of an acrylic

ink and an acrylic resin, respectively, by gravure printing to obtain a
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200 parts (containing 100 parts of solids content) of

the polynmer solution B, 10 parts of tetraethoxysi

| ane, 20 10 parts of alum numtrisacetyl acetonate and

7 parts of photopol ynerization initiator (IRGACURE

184). Exanple 5: Production of a transfer materi al

A polyester filmof 38 pmthickness was used as a base
trarsdfeetnat@riaigl.am ne resi n rel ease agent was applied in

1 pmthickness on the base 25 sheet by gravure

Exapnplet 6:nlyradudtirmod artsresies masetial A protective | ayer

o1 2t EN ke (AR BBERRRYd Gyrcsa iac aNpeT BB
exalifle §isXeSht L aTEEIn OTIEIoR D Hac st B STt o

corhpiSitiole s sReEmEntdyalrwad fommaed ohndm aedthaine & wak used.
and an acrylic resin, respectively, by gravure

Exgm6 D i;i?garcﬁduatm?brﬁ aameidded artitky Tnaterial | . Exanple
: Productign of a transf ifal 2 At f
o dieaans 96 EPTEXATBIS Brida A3 Hafisferred
t I eS| it .
on Py §dRE T Rt HCRE KD SFRBP A B Rfing
anc?f‘l%rﬁfé‘f Adinpe. | NMheraafidp 8He baeadid & Was Peetitt bFPan@fthe
a nolded article 1 The transfer material | of Exanple

proie@ge (ment was conapieteyradssionked tinel swreidaby wtrasiolet

~ nolded article by use of a sinultaneous noldin .
irrachaiener Tt Mot eGP BARIGES WRE Bt R ARBPSTRLTSce] g

ff d the i ' | ay.
o bRk g1 S5 A o RS RO TP 09 kot
Thg‘?llngll'daﬁrt&q’@w&s' ﬂ?%é’?fb?aﬁ,aré i rd SARATAErdySFY5 A [Ength,
a nold tenperature of 55 nd a resin pressure of
65 ahatividakg/CVinm hagghhaviagtdanersas 2. brmedradiuan The

acrylic resinin a tray of 95 nmlength, 65 nm width
ultemdolet3riadixiédyeongddtibhy Wworenk? @ Wi crp, sDmamagi adamthe

e A S s AL L OBE ST fhfiReer @ 120 W
Example 8: Production of a moided article 2

A molded article 2 was produced in the same manner as in
Example 7 except that the transfer material 2 of Example 6 was used,
and the ultraviolet irradiation conditions were 120 W/cm, two lamps, a
lamp height of 10 cm and a belt speed of 2.5 m/minute.
Comparative Example 1

A molded article was formed in accordance with Examples 5 and
7 except that the protective layer is formed of a silicon resin by gravure
printing, then the protective layer was completely crosslinked and cured
by heating when the transfer material was produced and an ultraviolet
ray was not applied after transfer.

Comparative Example 2

A molded article was formed in accordance with Examples 5 and

7 except that a composition of
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hei ght of 10 cmand a belt speed of 15 m m nute.

Exanpl e 8: Production of a nolded article 2 A nol ded

article 2 was produced in the sane manner as in

Exanpl e 7 except that the transfer material 2 of

Exanpl e 6 was used, 20 and the ultraviol et

irradiation conditions were 120 Wcm two | anps, a

| an@ OheaghtofafretiPamenaandaie M%B@ﬁHe@rmﬂ‘u@c&Smeﬁal‘a

Conparatlve Exanple 1 A nolded article was formed in
Chesoisal §ancbtdi t h Exanples 5 and 7 except that the

o b Py BT RGP,
pro?i%@beé kyra?fs@l%sﬂih@!lﬁgala@@ q_l,ﬂgq heati ng when the

ransfer roddce an ultraviolet ray

was 5ngartafifl d pﬁo%p@wmém@n mrﬁmtpar(latGAz(éUEEa]ran)e 2
A nolded article was forned in accordance with

wafuaeqilfes aspridctige |layerx wdpch s ff@(%@ﬁr@’s@ tavcewe dirinking,
parts of urethane acryl ate (UA-
theRyt6e, emec@ﬁ%m%wa%con{m&tﬁlvgfd"ﬁﬁ% BN i pidjation

wh%@ﬁg‘% ﬁu‘%gtﬂi@?ﬁ} s Muééd ?hﬂ%ﬁﬂrg\ylo'@toﬁysﬂﬁs not

ap[;ghgj apek pRidfaation initiator (I RGACURE 1 84) was used
for a protective |ayer, which was fornmed by gravure,

pri mtliengltravibbet ittaeliption emriditionayehe mabe donpsfer dshgrterlal

cured by ultraviolet irradiation when the tr fe
wasrpiref Haed weayepl 28 Yedn a0 MRS Aoy 8@19'&906@ GiBrand 2

bl SRarH Wred AU ERE {1 ansfer material was produced
Haligd pVagiplet yo | anps, a lanp height of 10 cmand a
—ﬁg‘r—s—p‘e‘e‘d_g?%TMm nute. Conparative Exanple 3 A
t herAnpBetrhobettirag,tactvecare iy ray curatdblpolpoieyreeiution E
wagct))lbl'ﬂcta;noend |En the same manner as in Example 1 except that the
amount of the monomers used in the initial feeding of Example 1 was
changed to 25 parts of GMA and 25 parts of MMA, the amount of the
monomers used in the later feeding was changed to 75 parts of GMA and
75 parts of MMA and the amount of AA used was changed to 51 parts.
A thermosetting, active energy ray curable resin composition F was
obtained in the same manner as in Example 3 except that the polymer
solution E was used.
A molded article was formed in accordance with Examples 5 and
7 except that the resin composition F was used for the protective layer.
The polymer had had an acryl equivalent of 350 g/eq, a hydroxyl
value of 155 mgKOH/g, an epoxy equivalent of 10000 g/eq and a
weight-average molecular weight of 19000.

Comparative Example 4

A thermosetting, active energy ray curable polymer solution G

‘was obtained in the same manner as in Example 1 except that the
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15 was obtained in the same manner as in Exanple 1
except that the anount of the nononers used in the
initial feeding of Exanple 1 was changed to 25 parts
of GVA and 25 parts of MVA, the amount of the

nmononers used in the |later feeding was changed to 75
parts of GVA and 75 parts of MVA and the anount of AA

amoget oA ¢hdngsdchiandgdd paeAspat@. AA trermmssdttingg active
active energy ray curable resin conposition F was
enespy davadirahla resis aompesition Hswas obtaimsideinsthesamie

MaBRET @ dnRGIHBIETS R PhAboY Hah DR VAEh SERADR B Ags e
A | 25
or o S AT RO ) WS RCRP SLLb bl B B pls 5 e

7 eﬁ@é&bﬁ’ﬂﬁﬂ‘ﬁh@fesﬁ‘lo@ﬁﬁ@siti@rthN@%!ﬂseM&blﬂQh@fprb’iéctive layer.
ngKOH g, an epoxy equi val ent of 10000 g/eq and a

wei ghte pobmage hedlfeclhaaongl ehgtivale magiod80 Qyiesiarallydi@xyl

Exanpl e 4 A thernosetting, agtive ener ray curable
valpe of eH0 $auikPHyg, @n %@owgq@bv%lﬁﬂéa?ﬁﬁ%/ AR nner

we G BRI gh PR SO TR ey M bre o

les§REEIGY, ray cur abl e resin conposition H was obtained in
the sane manner as in Exanple 3 except that the

Comglayative $damhplenS G was used. A nol ded article was
formed in accordance with Exanples 5 and 5 7 exc

. : ept
t hatA thermeseHingdasébiete RTIM RYCUISbie pelyrmaesolution | was

rotective Jayer. The polynmer had had an acryl
Ob’g‘(ﬁr&?‘géyem'xm‘gv%o g/eq, a hyclroxyl value of 190

ngK , ; i / ;

wei %@g\‘ﬁe‘&age rr%‘rg@gll\gé |tg§tBf g?ﬁgﬁgc?g'fﬂe'ﬁg’%oeyﬂve
end@sy MY eudible Ippdpmieacioyutiba Aponpar ative Exanple 5 A

t hernosetting, active energy ray curabl e polymner

sol ut® garts ahe moliifaineeiwnay isesyangiedCopanate HX produced
by NiDRoA Polylréthantindbstry 0., (Fa. angent) of the active
5 parts of a photopolymerization initiator (IRGACURE 184).
A molded article was formed in accordance with Examples 5 and
7 except that the resin composition | was used for the protective layer.

Test Examples

Examples 7 and 8 and Comparative Examples 1 to 5 were
evaluated on their coating property, presence of cracks, chemical
resistance, wear and abrasion resistance, and work life.

1. Coating property: The coating property of the resin
compositions was visually judged when the transfer materials were
produced. A smooth coating is represented by +, occurrence of a few
lines is represented by +/-, and occurrence of lines all over a coating is
represented by -.

2. Presence of cracks: Curved faces of the molded articles were

observed and visually checked. Nonoccurrence of cracks is represented
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energy ray curable polynmer solution A, 15 10 parts of

a nmul tifunctional isocyanate (Coronate HX produced by

Ni ppon Pol yurethane Industry Co., Ltd.) and 5 parts of

a photopol yneri zation initiator (I RGACURE 184). A

nol ded article was formed in accordance wth Exanples

5 and 7 except that the resin conposition | was used
by #obcthereprcet ®icd faw drayles is r@prekesite dbanpl/ esahd Banptawe

7 and 8 and Conparative Exanples | to 5 were
of agansigtesablennumber foaiaicks iprepeesgntedridsance of

crack chem cal, .resistance, wear and abrasi

ot CHRBTCALRS AR T 1 Gaipe WS PfRbBrEAIN ] methanol.
ThELBhU[HLPEERRE irflcd BEHERIRY £LABIOS dtonfediBfocally

ge e I e

visually Ju en the transfer materials wer

" rubeeiduiedihefg supefiftyc tatdg)ovas vietpillgsardak@ ddy No change is

occurrence of a few lines is represented by +/-, and
re poesettedny +afslightexhbiening & represanted) byst/ r epnd sviet2ld

R% -. 2. Presence, of cracks: Curved faces of the
WhitBn U ISaFRTEFERTGREPY —30 observed and visual |y

h . Ks ci
o S AL PSSR PR Gl

artRIsk RasUHbeReewithf#@000R%e dieRabl ar RUFREfIf DT yaeks drs300
represented by -. 3. Chem cal resistance: Gauze was

g/dmp bygreaipwoa movenbanof 2 cithdistandg gt anrasé af ievo
surface of the nolded articles, after reciprocally 5
reciligsal mRameRES @%%@cqnéq@ﬂ%dﬁ%@ﬁ qescrotalles g1y the siirface

a0 SR Rl OB e of s o

scrﬁﬂﬁ&”fs”&edré'%\?ﬁ&roeﬁﬁm,eSca)’rre ncé of Wt 1aR % RRFc%Is0R

resi st ance: ter the surface of the nolded articles
reprasentdibbg v +,hatd @QQusteerek olbosdtradthes hldadeofthéGlurface is

g/cn2 or 300 10 g/cne by reciprocal novenent of 2 cm
repfeseatisebit—-a rate of two reciprocal novenents per

RIS T T

 terfBEHLPE HatAfatM BB Yo measure their work life. The work life was

defined as a time period until the viscosity of liquid doubled its initial
viscosity.

The obtained results are shown in Table 1.

Table 1
. Wear & abrasion
Coating | Cracks Chemica!l Resistance Work life
Property Resistance 160 300
g/cm? g/cm?
Example 7 + + + + + 24 hrs, or more
Example 8 + + + + +/- 24 hrs. or more
Com. Ex. 1 + +/- +/- +/= +/- —
Com. Ex. 2 + - + + + —
Com. Ex. 3 + + + - - -
Com.Ex. 4 - + + + 4+ /- 12 hrs. or less
Com. Ex. 5 + + + + + 8 hrs. or less
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scratches is represented by +, occurrence of over ten
scratches is represented by +/-, and occurrence of
scratches all over the surface is 15 represented by

-. S. Wrk life: The resin conpositions were left in a
constant tenperature bath at 40C to neasure their

work life. The work |ife was defined as a tine period
unt Tabidhé showroshayEramplgsizdadd ubivede ietxzellant irmwear and
viscosity. 20 The obtained results are shown in Table

‘ abrasmnT%ﬂcﬁlgance@dtd ﬁ@@frae&sr@&é?ﬁaeaﬁv@aé HATHGEEHRBN Wor k

MTEE SETRC S S
con‘?lras'fot%nq:ﬁﬁ@aéoﬁ?é E)@iﬁl’p@“ h-did ﬁb%éxﬁﬂm sgﬁsfa?cfogf’em?@iﬁce

4-++++/-12 hrs. or |less

to vacks,WWelbr andqatbdaem 26 dTdid raicalsho@es nipwatatike iR mpier2
and 8 were excellent in wear and abrasion resistance
waspgcelheni tawens anck abiasionmgsisianeandawmiset ie sistse,

o T Bt P o Y
T e
reskeah c@Nh sl 85 SR cE RS StE@(@@ﬁpﬁnBi waepbealin vesirsirafice,

abrasion resistance because the acryl equivalent of the polymer

contained in the active energy ray curable resin composition exceeded
the specified range. Comparative Example 4 was poor in .the coating
property because its epoxy equivalent was out of the specified range. In
addition, the composition of Comparative Exampie 4 was poor in
stability. Comparative Example 5 was poor in stability and its work life
was short.

On the other hand, in the transfer materials used in Examples 7
and 8, the resin compositions constituting the protective layer had a
work life iong enough for practical use.

The present invention provides a resin composition which is
given particularly blended ingredients and thereby exhibits excellent
wear and abrasion resistance, excellent chemical resistance, and a long
work life through two-stage curing.

Therefore, if this resin composition is used for protective layers

of transfer materials, the protective layers can be semi—cured by the first

curing process, and thus, the transfer materials can be distributed
without a decline in quality. [n addition, the transfer materials can be
used for the manufacture of molded articles. After the transfer
materials are adhered to the surface of the molded articles, the

protective layer is completely cured by the second curing process. Thus,
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but suffered the occurrence of a great nunber of
cracks. Conparative Exanple 3 did not show occurrence
of cracks, but its wear and abrasion resistance was
unsati sfactory. Exanple 3 was poor in wear and 1o
abrasi on resistance because the acryl equival ent of
the polyner contained in the active energy ray

it iscpiosdibée t@sma]nnﬁaqbo&i trialdeebartiedes having epeelilemtedear and

range. npar atj ve Exanpl e 4 was roin coati ng
abrﬁr@@eﬁwst@@@augéem1§a!erﬁék§xa@aas aaﬁé&e kh%ﬁs fFde?IOStthe
par i, 5FF0 S R sl e fltles e (SmEPERER) HufpePtaces, itis

pos@%@qroaévéfﬁ TREAHRL renYEDIRPQEKS BrS{iRbEL e 1%!&@5' ts

work life was short. On the other hand, in the
tr angliibe omby eeleated @midodnn&nm’paes b‘éenamb&n tdnellustrate
resin COITpOSI tions constituti ng t he prot ective | ay
therargsant mvmnumm,emvwﬂigb@a@@@ﬁe mbto phage ﬁkéledjgéth%mﬂ@m

tlon rovides a resin ositio
i Qe v Fha a9 dod Tioey BERERDS CaRcPd Htdiby
hergﬁg{? e&fteéﬁé#tggtﬁ f;%@ﬂ@;%ﬁbgﬁghé’l \F@ﬁ’dléﬁ %@Crﬁ?ﬂ?ed in
thetdp Sateded \@tmﬁiﬁgethenﬂorérhmﬁaregom@ ddik:ﬁipltﬁmsnof the
conposition is used for protective |layers 25 of
embpdirskats macerdingsto thmpmsﬁrdcmwmibaympmdbd for
sem -cure he f|r curin rocess, .and thus, the
U8 aHoRop M hadd A5 Fehie,RUgPors BB TG ER gayeriion a3
Ltd.an sf
defﬁg h@eﬁHSen%;gﬁ@%HEéf%iegh:?gﬂHtﬂrﬁl%lr egnﬁ/aﬁ rﬁﬂr}e gghur?ﬁltgeécope
of ﬁfet ife®iorNd Rbt liRditdd apsherdiseRised @énbalimeadbered to
the surface of the nolded articles, the 3o protective
| ayer is conpletely cured by the second curing
process. Thus, 27 it is possible to manufacture nol ded
articles having excellent wear and- abrasion
resi stance, chemcal resistance, and the |like at |ow
cost. In particular, even if the nolded articles have
conplicated curved faces, it is possible to avoid the
occurrence of cracks on the curved faces. 5 Wile only
sel ected enbodi nents have been chosen to illustrate
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the present invention, it will be apparent to those
skilled in the art from this disclosure that various
changes and nodifications can be made herein wthout
departing fromthe scope of the invention as defined
in the appended cl ains. Furthernore, the foregoing
descriptions of the 1o enbodi nents according to the
present invention are prqwegsl for illustration only,
and not for the purpose of limting the invention as
defined by the appended cl ai ns and their equival ents.
Thus the SCOP of the invention is ng} limted to ..
1. t heAds IBEFIH REHYE enal gy rayirablearesin composition
sett energy ray curable resin
coni%ﬁf)@%% &R/Ce ﬁ%’?ﬁiﬁue\ﬁs’as active constituents, 5 a
pol ( Miv‘éﬁérﬁrﬁf P60 18R 0O 3@ ,
g/ eé,q%! hﬁ/ﬁdﬁ%@? %/Tghgiéﬁ%f Y@O&tﬂo KOH g, an ggogy

hydegui/vedlertofos 0 26085 0 ghgkOdt/ gmme;epalxd eaqumal@lmt HvEdGge
nol ecul ar wei ght of 5000 to 0000, and a g%at curing
g/egigenimoreg apd arM@lﬁbET&veéaﬁﬁd@ e@Hab el Ay 5000 1%i m

10 mhereln the polyner is a reaction product of the
of a nonocar boxylic acid having an

uns%twé%t_g%i égmbond to a polymer having an epoxy

I'n conmposition according to claim 2,

2. V\herﬁ‘ienréshﬁ cﬁﬂhmﬁﬁtlorh@nvdcn@mg tepdaiym dr, avipe iegn ahe po!ymer
hormopol ymer of gl ycydyl (meth)arcylate or a_ 15

is acmmiqrnprodjnctgmﬁlﬂwyddmrh)caf@mmcecarhoxvhé aatéé having an

03|t|on 8| to,clai

U“Sr?é F et dagblgBand: 6% ro e g A ehaey dpuet eq

fro e
ol kafEh ﬁ“a%éé“(‘@idﬁ%&f@m%aéﬂété@&ﬁ FRef{he b Ger

ha\nMQréﬂ ¥pake droemerfa h@hﬁ'o@@l\ﬂnéﬁbf@f[vd@ﬁ/l(rﬂ@tlﬁard;h@te or a

resin conmposition according to claim1 , further

co-quytpmesi miggbycydwﬁmmb)wwatzatl on initiator. 6. The

transfer material conprising Iprotectjlv | ayer ,fornmed
4. of alhe resin composition according to claim 1, wheréin the

heat-curing agent is one or more compounds selected from the group

consisting of chelate compounds; metal alkoxides; silane coupling

agents and partial hydrolysate thereof; and acid anhydrides.

5. The resin composition according to claim 1, further comprising a

'photopolymerization initiator.

6. The transfer material comprising a protective layer formed of a

heat-crosslinking reaction product of the resin composition as set forth

in claim 1 on a releasable base sheet.

7. The transfer material according to claim 6 further comprising an

image layer and an adhesive layer in this order on the protective layer.

8. A me;chod of producing a molded article, comprising the steps of:
adhering a transfer material as set forth in claim 6 to a surface of -

a molded article;

removing the releasable base sheet; and
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heat - crossl i nki ng reaction product of the resin
conposition as set forth in claiml on a rel easable
base sheet. 25 7. The transfer nmaterial according to
claim6 further conprising an imge |ayer and an
adhesive layer in this order on the protective |ayer.
8. A nethod of producing a nolded article, conprising
t heirshejatiraf thadbdieicagfahter medded amdtkerwith @s astive energy
forth in claim6 to a surface of a n&l ded aLticI , Cﬁo
rayy gisebMJorming & Bealgstivedaver eRdee; swhacooft ﬁaapﬁiq g
.the surface of the nolded article with an active
artig ergy ray, thereby formng a protective layer on the
9, Sur%aﬁ%tﬁﬁdtifﬁ?ﬂgﬂﬁﬁ?_a@‘ﬁdl&é@-arﬁdeﬁc@‘?ﬁﬁﬁgir@the steps of:
produci ng a nol ded article, conprising the steps of:
5 applpyying atanafef gratartbas akt &srthdh dlaim b tothd higilé of
to the inside of a nold; filling a cavity of the nold
amgldh a resin by injection to thereby forma nol ded

arti.cl.e and adher.i the, transfer, npterial.to,_a
o ur Filifo 3 Cathe OF che cuok Wil 3 rEsist Py dhiskuialy S sipereby
. e _ _ Crr ol at
forbEgRbed BRi0 3520k eSS DRRS(5 HALLARPRL B tace o
thean®ldyd arBylet gntifeaedyuélgr m ng a protective layer on
the surface of the nolded article. 30
removing the releasable base sheet; and
irradiating the surface of the molded article with an active energy
ray to thereby forming a protective layer on the surface of the molded

article.
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