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SPECI FI CATION TI TLE OF THE | NVENTI ON A wat er pressure
transfer nethod and a water pressure transfer article
5 TECHNI CAL FIELD [0001] This invention relates to a
wat er pressure transfer nethod adapted to inprove a
surface property of a decorative |ayer formed on an

article by the waterSBIEEEEIGATI®NNhod or a protection

| ayer fornmed on the decorative |ayer by 10 the water
TS QF THR ANSTENTHNhod.  BACKGROUND OF TECHNOLOGY

[0002] The water pressure transfer rret hod is the one

i n whiwatea pressurertransiemmethody aadppreWatyr Rropsyre transfer

wat er -i nsol uble print pattern applied onto a 15
art??%@er 3ol uble filmis sequentially supplied and

oated_on ter surface which flows within a

TECGHNI¢AL ¥ Lﬁ‘ﬁad made wet with the water and an
[article (a transferred body or a body to be
0;99? ern- transferred) is imersed into the water

W a%ﬁ]@tr ?1?/?{1 ansf r (}bﬁ\gvhétﬁf PL]%SS%(B{;%%; s%ex% Hlt%ﬁhod adapted to

‘1mt3¥c? ni% %hﬁ | l g ' é r&tﬁa}ﬂsg ?Eéo%gu%tlg élhfor off G &m0 %.rﬁ(ﬂ@ by the

pressu e ereby forma

W‘al%glg gfe%tsidi{ee n:{e%ﬁ&i or %1 tﬁﬁ?ﬁg eﬁ"@) fn%dt cﬁ?t}&r d&orR@te Blyer by

IS reqg |re an active agent to

thé G,%t?p% ({g%up@{gﬂsfbrzﬁe%dt o activate the ink of the

ern in order to get the sane wet state of

BA@KGR‘@PN]ﬁQ)FW(ﬁ-INEﬂL@GM has an adhesion) as the

state o the ink imediately after being printed. In
[ogdxler to provide wear resistance, 25 weather’
resi stance (including solvent resistance, chenical
resi ghangetereposkutd traraderdenthad iiv ehbaymr irf ovhiell dyransfer
transferring the print pattern on the surface of the
filar el a pm@tem&@amtemﬁsoiubla prinhgpdternt appli¢hoato a
protection |ayer (topcoat |ayer) on the decorative

 watayeoluble [f18034 sequentially sup plied and floated on a water surface

which flows within a transfer tub and made wet with the water and an article
(a transferred body or a body to be pattern-transferred) is immersed into the
water within the transfer tub while it contacts tl.le‘transfer film whereby the
print pattern of the transfer film is transferred onto the surface of the article
using the water pressure to thereby form a decorative layer. In the case
where the print pattern is dried, it is required to apply an active agent to the

print pattern so as to activate the ink of the print pattern in order to get the

same wet state of the ink (the state where it has an adhesion) as the state of

the ink immediately after being printed. In order to provide wear resistance,
weather resistance (including solvent resistance, chemical resistance, etec.) to
the decorative layer formed by transferring the print pattern on the surface of
the article, it is .necessary to form a transparent surface protection layer

(topcoat layer) on the decorative layer.
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In one prior art, this surface protection |ayer is
formed by applying by spray an ultraviolet ray
har deni ng type protection coating material onto the
decorative |ayer after transferring the print pattern,
renoving the 5 water-soluble filmout of the surface
[oooB] the article and drying the article, and then
irradiating an ultraviolet ray on the ultraviolet ray_
har ddnigig pyipe arpridiestiface poatactigniayer issforpeed; he eaplying
harden the protection coating material. [00041 )
by dpveew en, ultimviolet rest lirdeppiey fyip phetegiion cpating reatarialpento

~material on 10 the surface of the article by sp{gl‘%gr. h
theralessrativef ilayen afiea trarisdorring fibec RIS Pattet e TEHOVIRE the

protection |ayer on the, whol e surface of ,the ticle
waerisalblscabne £uf of Che FEFES 8 46 6aS SEHIFE AHUAHKISE th Apticle, and
adhered onto the decqrative |

er formed b .
1 AmSRERATB I FRUBFIANEL Y1 0 ThRoERSRoLheragr DPRLiTiBR e
oSt o SRE i a7 BPRGS gt B material

[ Eu[]therm)re,' since the ultraviolet ray is irradiated
0 o the protection coating material after renoving

th ticl t t i .
con Fibfetht tipeiadl of e ' Qi it BgE matoral on
dh . ' ex: - . e
eng B o3k 1B SOLLY S QUetmill o st gpoleation of
th& Qﬁhﬁﬁé 9§ﬂe8ﬁoﬁ‘ﬂ£yexl diets KasILasTa & snesedtildRad od alition
WhI'C Rater pressure transfer of the print pattern

thefdo _fc%glg@é HaR Lfd §h8t &b akhered Ohes thodet@peivedager formed
carried out at the sane tinme (see the first patent

byd@aHERMhe thRipritEpARer bedditethe protestiontaget isamysfland after
filmwth a protection layer is formed by applying a

trhh ABERAS Stlie Oprif€Npattbr@nspaeentashing aand 28rpmgt dbei emticle.
| ayer of water-insoluble resin on a water-soluble film

Fantethere, asincat dre ivisavidiée rpyi i itwyéatednontre thar preection
protection |ayer and the transfer filmwth the

contipige atatenial agfer i wmodngf the cartich eyutnal ean paress gykere the
onto an article (a body to be pattern-transferred). 2

pioBABE dhatimgiinageriol ISRy lisds Rt and diest teRd toheradiiered o the

protection |layer and the

decorative layer, which causes a surface appearance to be deteriorated.
[0005]

In another prior art, there has been proposed a method in which
water pressure transfer of the print pattern and formation of the surface

protection layer are carried out at the same time (see the first patent

" document). This method is the one in which a transfer film with a protection

layer is formed by applying a transparent or semi-transparent surface
protection layer of water-insoluble resin on a water-soluble film and then a
water-insoluble priﬁt layer on the surface protection layer and the transfer
film with the protection layer is transferred under water pressure onto an

article (a body to be pattern-transferred).
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print layer on the water-soluble filmare
simul taneously transferred on the surface of the
article when it contacts the transfer filmusing water
pressure 5 on the water pressure transfer, this nethod
can omt the steps of applying and hardening .the
[00p6bt ection coating material after the transfer
process, which have been required in the
fi r sAecredimigoivethis onetded sivee thet sunface Byatketiondayerf apfthe
adhering between the decgrative |layer and the surface
pript daysst pwhe |wgter-sghble fHmm ave simp tlaaée%%it@amf@yreﬁh%@ the
t he thickness of the surface, 10 prot%Etion | ayer
surfaceopicthe ariiae whesotcontects khe thamsiey hlmppangwalgy prgppure

on Ry G754t memust oo ERRatBheal Gom ik 355 601 FE pupline
o haaePsh ool SR bobhSa i gl oRBR Rk, BsRE Bocess
wifin b REE8 AR P AR o fR, Sl 0 alPfroi
bR BUBE-PR IR SR Py bl L S be ftecton

layey" gﬁaeca rgé\?eghl%tgﬁ :Pewﬁgﬁ% {REBGOthRIAEN &R HEW surface

agent sUcC crylate or
- since the protecting agent has
p¥ %gvﬂé%m%?fe%}g%?gﬁggﬁ 20 when the surface protection
[odg@er is dissolved when it contacts various
medi cines, its surface protection function is reduced
and thenrfapanthaehididedlied ch Peetdvamateirly used because the
di sadvant ageously has the | ow weat her resistance and
sulfage pREWctiohaayerls firoiel it 6he sh@QD8e *heThtltephias layer is
been proposed another prior art that is simlar to the
traefondd prharebarthe steps bfopératimnecdn be eimplified sntdein addition
that the material for the surface protection |ayer of
théteto the appeprame afrthei decpspiackyebys acves leterwrpted and also
hardened by an ultraviolet ray, etc (see the patent
thel suufaeatprojectisn[lopeotan previde irrardrestatanceta thes saeface of the
the resin hardened by the ultraviolet ray _etc. i Sh
prizgelaypoof the astickaiwethnreby ohysicallgyprptedtiit feeause the surface
physically and chem cally

proteéction layer is formed of a protecting agent such as butyl-methacrylate or

ethyl-methacrylate, but since the protecting agent has low solvent resistance,

when the surface protection layer is dissolved when it contacts various

- medicines, its surface protection function is reduced and therefore the surface

protection layer disadvantageously has the low weather resistance and the
poor chemicallprotection.
looo8]

There has been proposed ancther prior art that is similar to the
second prior art, but is different from the latter in that the material for the
surface protection layer of the second prior art is replaced by a resin to be

hardened by an ultraviolet ray, etc (see the patent document 2).



10

15

20

95

protect the decorative layer in an effective manner,
but it has sone 5 undesirabl e di sadvant ages when the
adhesion of the print pattern, which is the uppernost
surface of the transfer filmis recovered or
reproduced as described later. [0010] More
[oopetticularly, although it is common on the
aforementioned first 10 to third prior arts, an
act i vathetthiad @nioratrt asihbe theresia xpplened Wyotheheltpavinlet ray
pattern and also to the surface protection | ayer _
ete( iefised forgtheosutface hiotdcipon dayerartt Wilbphypisatly sk ehemically
filmto recover the adhesion of the print pattern_and -
prateet thar flacwapivet dasteronn | apeeffogtave tmanpprn Sk 1ts Rgg| gome
be carried out, but since the activyafing, agent or the. .
undesinale disrdRaatagenhwheanthy aghesion |9 -tiw Pt terh ‘ESBlCh 18
15 using an organi ¢ solvent, contai.ned in the
they SHIDEERIOHG SHEEGe ofr thadramslamdim dndecqyeredqy Fpproduced as
the sal vent ingredient conpletely volatilizes and the
degpr alefondi tion are required to be considered as the
{O@ﬁﬁceSs conditions and a bad influence may be
vided to the quality of the water pressure transfer

o s A0 037 ke PTGy e o
Fur t . ' . i : . . _
o BRLGEE i 55 ML AREL o e & Py g

pa?t%@ﬁrbrﬁp Yoo ﬂbs‘&ﬂbgsﬁtl}ﬁcf ggczﬂ&ktf‘ioﬁ %.S/&n(refé‘ri’fngafd tWAth#4 prior

e print pattern or t ace protection | ayer

a_rf)a i ﬁﬁﬂéﬁk%mﬁh{) rOQvb P thORdPesdacd A {he pARhYPYLREN and the

rers and this becones such a problemas should be

susRlc¥ $9otctTBAIA & Wher Phé @blnkler’\shdul@ berruerib@ bt utesince the
to directly apply such an ultraviolet ray hardening

acti¥RENE Gl Gr TR ehimherdfecusas fhe ddieesiin of the beimt qratiern by
ich'is also an eco-friendly coating material, they

nstiot he ddpateveivdteoneginedriy the dotivatingrageht anttthsithinmdr, the
the ink in the print pattern of the transfer film but

timbsia fhich thatsolwsnénngredientsompletetonolatilizescandudhg drying

during the water pressure transfer process, it
cobéitinre are cequired e fher cahradanedt drethe fteesds sgndidions a1d a bad

the print pattern. It has been discovered that as _the .
inSamnce mayl be Broyedddiaie waaliy ofithe water pressure transfer article
if the solvent ingredient remains in the print pattern or the surface protection
layer. Furthermore, since the organic solvent is emitted into the atmosphere
during the operation or inhaled by the human body, using the organic solvent
for activating thé print pattern or the surface protection layer causes organic
air pollution or healthy injury of laborers and this becomes such a problem as
should be solved immediately.
[0011]

As the inventors tried to directly apply such an ultraviolet ray

.hardening type coating material as used in the first prior art, which 1s also an

eco-friendly coating material, they could discover the recovery of temporary -
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5 ultraviolet ray hardening type i nk which contains

the sane ultraviolet ray hardening resin conposite as

the ultraviolet ray hardening type coating materi al

does, but contains no coloring agents, the adhesion of

the ink in the print pattern can be recovered and
adlidaddn bhehd Iknisi e ©dnt pattee b thee transfarhiolm, redalso fiod that

of the adhesion even during the transfer process. 10

~ whBAO2}rids it a5 eonfinuhtionaterk phwsagrihet watsf eressyge transfer

only the ink in the print pattern has the wet _
progtad, 6t reomes o tasnsfor rdssoteithe reduetrk edbasien efhge print

ink, but also the water -solublefilmhavin]%the )
patermtTtdest beem disppeareddhanepdbs saame fablapegonped Wsing an

‘the water in the transfer tub wherepy hoth of éfne o '
ultpaviplet imyphardeming fype ek wehich. cuitapisethy payg, pltraviolet ray

required to be easily a tacTed ,oiéo angtba %%ound t he ;
hazdpring eresin (RERAsitec e thse HIERVIOLY: SR RPTdRPIY fgpe coating

water. Thys, the  article.should be,forged un wat er.
mageriahdogs, (EitMBIRIPAGYCHIFERG agPREh ARG AN b in the

both of the print pattern_and the,wafer-sol fil
pri! B%‘itﬁphe(iﬁmaﬁ?a r‘?‘ﬁgeléegihé’ﬁ oﬁh%if %Pﬁe I'%P ﬁ%? g%ll*?o ern ebformed

.al sQ adapt.ed at taach th | t t he
wilhifaraacron Pt SRk P e e e B e
[O(g%o%jpl eted. [0013] The inventors guess that the

ference between these trial results is caused by
the ﬂllfcfagé GP¢he Q@%t\@’?jﬁeéﬁﬁ*e%ﬁﬁ%ﬂ h&NoRky ffeink in the print
ultraviolet ray ardening type coating nmaterial and

paﬁ:ﬁegh ©2fs thewdt sl Riteind B¥o Rar@denicheer2éhd ¥@editrk ofishe ink,

products different fromtheir usage even though
bl REYo BRNMEALY -sbhS1S 88 hvihathe peintrmttdiar deyported drireon is
conposite. In addition thereto, they guess that there
mide bR #bf Ketlenke vdiet hattht teatisfer aubobkérebgyboth of the print
har deni ng type coating material contains |ow boiling
paRfirtasbiheewhterislubledil hraveqiindd toolye Badilir agathegl onto and
type ink generally contains | ess solvent, and
arbhadehererfae ¢hihe atticdawldreit isafpreed tuwithg watss. Thus, the
coating material is applied to the print pattern, {he
articlegshaild deHfostednuodentedep at the siaee sthencie paxrmony of the wet
recovered by the solvent in_the coatipn terjal, but
statee ofdingbiofihaiprintheatteruaad thaev %’f@rtsﬁ]élg[@‘?/ B 1 Glganpd and

of the solvent when the transfer is_carr,i e% %ﬁt anclD
thei adkesior of | the avilet @attezy also a apted to attac e print pattern

onto the article should be maintained until the transfer is completed.
[0013]
The inventors guess that the difference between these trial results is

caused by the difference between the composition of the ultraviolet ray

hardening type coating material and that of the ultraviolet ray hardening

" type ink as the products different from their usage even though they contain

the same ultraviolét ray hardening resin composite. In addition thereto, they
guess that there is the difference in that the ultraviolet ray hardening type

coating material contains low boiling point solvent, but the ultraviolet ray
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- expeEAmeRPByuder thesg

har deni ng type i nk has no sol vent, any non-sol vent
conposite will serve to recover the print pattern
This invention has been made by repeating various
experiments under the aforenentioned suppositions.
[00141. 10 There will be conceived a nethod of
hatdeisd %&?b Nigh 2 oS fadls e chtitaties lésnsolvaygr and thereford,che the
under water pressure by using a transfer film having
ulttddoles Wal e dOndigeR b @batiay eateoiaits apyliah pd vhagriahgattern,
drying a surface protection agent such as protection
thecOdid atioeionadf dre plint pat@retcanaye hetoverddhby thgiselvent in
conposite on a water soluble film However, it is also
thaleddtimgihtaterial, dnrn theeadb®sivar wilt be pedueast s to Bye pvaporation

having all excellent properties of wear resi stgﬂge,.
of theesolwbnt sdiest the eraasdemmsdiaaticd owsad sine Wpe plraviolet ray

wat er pressure transfer method an&vt here occurs i:qhe
hasdeningrigbbank has nResokeatto nyT neeelvant sgmpgatte a7yl gfrye to
by transferring the_print pattern on the-article when .
reqoNer s\l@%ﬂnérpaégernt Hbis ppeadondias kean BirdeRyetePepbng yarous
be recovered. 20 %)00151. Pat ent Docunent 11
REEBEGRE FHERO%}%E%& 200698A
(&JgﬁlGl An object of the invention is to provide a
[0 er pressure transfer 25 nethod adapted to inpart

 SuentRee it PR ShOE R R ARELARE o BB O pection

1a§e§'§(‘g§ ta?%n%crzirc}e WﬁﬂEP %Jat%xle ?F%&sﬁgg E)t’;}l l.t%%%% a h%n@f\;(\edﬁ.isﬁhlﬂi AbiyUes the

on an ar ously

SU%‘J%@Q .S;Ir%Eec?fonalaS'éi' trf%rrgé'ﬁ LA ﬁbplbﬂm% él}d%@iﬁ? h Qlifeet pRftection

invent i on rovide a pressure transfer

agdht Eﬁgh %agxto%gcﬁﬁl EORME miRebRDicsalltardblehesy ¢alrdening resin

surtace protection functions, such as wear

colfiteftb ottt & wagby 8Hluble Hlet FeRevdrpdi ¢ Bisor iffistlanoeform the
5 weat her resistance, etc., to a surface of an .

sutddeChRotedtdfH 8dynahtiai; allj @aklloht thepéntiesnti wear sresigtance,
provide a water pressure transfer

thermal resistance and medicine resistance by this water pressure transfer

method and there occurs the same problems as the method of decorating the
article by transferring the print pattern on the article when the adhesion of

the surface protection layer should be recovered.

. foo1s)

[Patent Document 11 JP4-197699A
[Patent Document 2] JP2003-200698A
[0016]

An object of the invention is to provide a water pressure transfer

method adapted to impart mechanical and chemical surface protection

functions, such as wear resistance, solvent resistance, medicine resistance,
weather resistance, etc., to a decorative layer itself on an article

simultaneously with transfer of a print pattern.

6
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nmet hod adapted to inpart sufficient adhesion to an ink
of a print pattern of a transfer filmwthout any
organi ¢ sol vent whereby such problens as air 10

pol lution due to use of the organic sol vent and

heal thy injury of |aborers can be avoided. [00191

ooyt ther object of the invention is to provide a water

pressure transfer method adapted to performa surface
t r eahABIHer Whide0 Wt tlan invasionois tdiprbvides adher pregsure transfer
decorative layer on an article. [00201 Further object

method hedaptednto ampartt mephanicid andatlkemisabssunface protection

“transfer article obtained by inparting surface .
fuptamec o dsuweat onsistinore shlvent aiekiptaned neediginearesystance,
. protecting a decorative |ayer on the article
westher teaindaned, pte.2® aisurface ghanertiele. a print pattern.
00211 Further object of the invention is to provide a
er pressure transfer article having surface
protection functions . inparted to a d(gaﬁorative | ayer

it seﬁpo’@}wrtcﬁ)éec&,qf ithe anVERILpI LA ngl'ﬁ)gl awatey ngére transfer
t t i t 9] 5 .of ai | | ut i
mabai et T Yo SHRBPERE SHRer 8By et ¢ pER; Patiern of 2
d ty. [00221 Furth bj f ' ' .
bediptor, o s aaverarbbsaren uRerdy b bRihe i air

poBlfipRefiR i B SRR sReBf SR T R 8t leborpr com

peRd Ss Sy © transfer article adapted to have excell ent
SPFEE protection properties inparted on an 5 article

[Oeﬂé]hout any problemof air pollution and heal t hy
injury of laborers. [DISCLOSURE OF THE | NVENTI ON]

02t saisgas oo i hps essg ot
mé&daRt 8dapRdt t@pelRrmURdsirMed efeatiRISUNEhOOt @any dust or dirt
adhering to a decorative layer on an article.

[0020]

Further object of the invention is to provide a water pressure transfer
article obtained by imparting surface protection functions of mechanically
and chemically protecting a decorative layer on the article simultaneously
with transfer of a print pattern.

[0021]

| Further object of the invention is to provide a water pressure transfer
arﬁcle having surface protection functions imparted to a decorative layer
itself on the article and having no dust attached thereto without any problem
of air pollution and healthy injury of laborers whereby the article has a good
property. |
[0022]

Further object of the invention is to provide a water pressure transfer
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10 surface of an article a print pattern of a transfer
filmfornmed by applying the print pattern on a

wat er -sol uble film said nmethod conprising a step of
applying an ultraviolet ray hardening resin conposite
on the print pattern of the transfer film a step of

art{08 Bhithe ieecBEht Shifatipeteei@l propegtitfier wWith the

transfer filmso as to force the print pattern 15
[002ght ai ning the ultraviolet ray hardening resin
conposite onto the surface of the article in the
st atPusther ebjnt afithesinventibntis éo provide apwatesr pressure transfer
recovered by the ultraviolet ray hardening resin
artidepdsptesl tolmaveaesedpnb suifeearatesiion arorattiesympagted on an
ray on the article on which the rin attern
artede wethuianynproblem afisdr pellytign ﬁ&ﬁ&@%ﬁﬂg’ mgaryrof laborers.
conposite 20 is transferred.whereby the ultraviol et
[DIS{y. ﬂ&l&P@EiQ@T&BEiINV%N%éN]e i s hardened. [0025]
Aciording to a second feature of the invention, there
[0024 provided a water pressure transfer nmethod adapted

r t1 Bpor fhe st EToP e FYRERaR. PRy P STRDg s ater
St o Sl AT, b o
T AT s e o
o ETHRRLH 5 UL AR S S AR o o o
api)([;ﬁpgif &h ﬁiﬂrﬁ’gﬁﬂe@sréf HreihBerddinnteoBRids@fd) on the print

ning t ultraviolet ray hardening resin

patPERP VL h OB 48 SURT AC8tY oferéirld €he drtidlBeunderwater
state where an adhesion of the print pattern is

toBBIHEAIRARM aMd araheferd filim | &6 agls ato nfyrea thdé r prindl ehttern
ray on the article on which the print pattern

coB®Al@nG Rect hdtrahviclaei ehet haegehargiarisny cespnsite onto the
conposite is transferred whereby the ultraviolet ray

. suidseenifnghs esiticleoipottid esthbe Whedeneu. adlbeden of othen print

these features of the invention, the step of ) ,
padttepdiiatieegvetml by the ultraviolet ray hardening resin composite

and a step of irradiating an ultraviolet ray on the article on which the
print pattern containing the ultraviolet ray hardening resin composite
is transferred whereby the ultraviolet ray hardening resin composite
is hardened.-
[0025]

According to a second feature of the invention, there is provided

a water pressure transfer method adapted to transfer under water pressure

" on a surface of an article_a print pattern of a transfer film formed by applying

the print pattern on a water-soluble film, said method comprising a step of
preparing a transfer film by applying a print pattern on a water-soluble film

having an ultraviolet ray hardening resin composite previously applied
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ultraviolet ray may be desirably carried out while the
wat er-soluble filmof the transfer filmis in the
state where it is being wound around the article, and
nore desirably while the article is underwater or
after the article cones out of the water, but before
thdfenved estepobfifbecibig the sartiflewandedwiatendomether beith the
renoved. [0027] According to the first and second )
trafredetfdm b dshio fovcentlicoprintsp mdernhwntaimmepthe alfragrolet
the transfer filmis transferred onto the surface of
ray Heamtemiingerefinecomppbitiengnthdhel surbace| ef thayarticle in the
hardeni ng 20 resin conposite on or under the, print
staytat whene ¢in albesianef dhefRuint natéerps ﬁl@alﬁ}éﬂ%ﬁ apya step

the ultraviolet ray hardening resin copposite are .
of drnadiadied an yaltrakiler ey o ttﬁé %Flﬁi.fgcpémofweﬁ”ﬁil the print
article, which causes an.,operation,of. applying an . .
DGR cOnpRNEE! Hoh FERTION Todebor AP RIAE Tehyorcnp AR is

by the print pattern to be.omtted and.theref.or P
tr@’%Sf\t%%"”éf V}Sﬂ%‘?&?’r %ﬁ? rEHEREO1RE, faK Z]%%r(ge&)slp-gpF%scl glsgomtptaglte 18
si,mpl i,fi ed. [0028] In case of applying the ultraviol et
halrgggﬁgrdeni ng resin conposite on the print pattern of
[Oﬁgﬁdtransfer film since the 9 ultraviolet ray
ening resin conposite has the activation function

of 1 efﬁvtef{eis@gfetatﬂﬁrg‘éj I?)?Sﬂ}}%niﬁeﬁtqgn,p%h@tstQﬁtéfefﬁaﬁiaﬂiﬁg the

dryneSs stat'e, a Separate operation of activating the

ul?fa{ﬂh}]&aiéfrlﬁa yb@r}i@éﬁﬁjiyﬁ’t cRfric@060t wEilBOfhd1eemre:soluble

and theret'ore an overa Operati on progress including
fl S Rk raR eSS RIS 1 ANShETstARE Ratbrand ikMeing wound around
post-process gets sinplified. [0029] Since the
thil 4 5t8Me0lagld fte RVERBIROWhHER the arpiold ieunderhaitdenedfter
by the ultraviolet ray in the state where the _ .
thel & FANlicob@hes it 16F ties dertengbuediefoxonhesiderperluble ddm is
and is intermngled with the print pattern, the
waeked dlyl watémyebeitesebdedas a surface protection

[0027]

According to the first and second features of the invention,

since the print pattern of the transfer film is transferred onto the
. surface of the article after applying the ultraviolet ray hardening

resin composite on or under the print pattern of the transfer film, the

print pattern and the ultraviolet ray hardening resin composite are

simultaneously transferred on the surface of the article, which causes

"an operation of applying an surface protection layer on a decorative

layer formed by the print pattern to be omitted and ‘therefore, the

water pressure transfer can have post-process simplified.

[0028]
In case of applying the ultraviolet ray hardening resin

composite on the print pattern of the transfer film, since the

9
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action inparted thereto and therefore, the print
pattern has the nmechanically and chem cally excellent
surface properties.. [0030] 15 Since the step of
irradiating the ultraviolet ray onto the wultraviolet
ray hardening resin conposite is carried out- .
ultbeRIYeLey Rirddaher eesiat esmpasitenyaé dher acmvatignt hsction
wat er-soluble filmeven if the article cones out of
of +wverires thdusthauarofadie pemtt patteenpef bhe ghynesn state, a
wher eby 't he good appearance of the decorative |ayer |
sepramtbeopitinedof az€ivpdied thac poink mpttern Hy tan ragtivating
feature of the invention, there is praqvided a.nethod
agéot isommtngeaded) tandi thenefory s eeenady RPRIQY PEREFESS
protection |layer on an article conp iﬁing a step of
indudinggthen waierr pyessiue ﬂﬁ@nﬂiif&i!fd@fﬂti?g t §5d Bﬁ%tﬁ?ﬁﬁ Brpcess
agent on a water-soluble film25 to forma surface
getwr oimeplifigd. | ayer transfer film a step of transferring
under water pressure the ultraviolet ray hardening
[OQ%Aﬁe surface protection |ayer of the surface

' fil h i.cl o
e T s
f. 1 h - sl uble fi [
roafedon T WPERUEER A b G T el xo
t . i t i nO: .t . i
naBtndie, 5 L URNL UL PP L A Gttt he

prirgte @EE%I?’C&%%; %_:é%fét%el BURy iRdlPOS#d 4 NsddTBcé Npfstection

at nvention, ‘the surface protection

acltlﬁ%ﬁe rinhg:?fel‘téﬁerthfef%ﬂ@ Y] bghdrefoRd Ele CPAlItNPatt@n has the

Gl travi ray hardening type protection agent on
mbOEa NRLEy SR Lél]?ﬂe%lifcgtﬂ@ﬂ O¥ePlaftesurfaeapdopctieas

printing or spray, but the ultraviolet ray hardening
[0&80} Ype protection agent should be coated by spray on

the water-soluble film in the case where the

wat er -S3akaibtlge fédem iof fiodiatingn thee ubategrioleguramcento the

whi ch shoul d be used for water pressure transfer. In
ularaviodsteray hardening resin composite is carried out underwater or
before water-washing for removing the water-soluble film even if the
article comes out of the water, dust never adheres to the print pattern
wherebjr the good appearance of the decorative layer can be obtained.
[0031]

According to the third feature of the invention, there 18

provided a method for forming an ultraviolet ray hardening type

surface protection layer on an article comprising a step of coating an

ultraviolet ray hardening type protection agent on a water-soluble film

‘to form a surface protection layer transfer film, a step of transferring

under water pressure the ultraviolet ray_hardening type surface
protection layer of the surface protection layer transfer film on the

article when the surface protection layer transfer film is floated on a
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the water pressure transfer is carried out while the
surface protection |ayer has adhesion after the

ultraviol et ray hardening type protection 15 agent is
coated on the water-soluble filmto formthe surface
protection |ayer thereon. [0033] The ultraviolet ray

waldf d8RENG hyEetd QF Syt @51udle Tiln Useshaider wieheandret Isbelp for
according to the third feature of this invention nay

irrh@idlihbesn ofilteaviafet/tayavhotlet wlayatialeteragghaygdening type

coating agent or an ultraviolet ray hardening type
suifake pRotddidi dayebeteimsfertml ubt r tlvé oheticleayio harden the

har deni ng type surface protection |ayer on the
suitaicerprodéedibe laybm nay have a concavo-convex pattern

for decoration fornmed.therein by proper neans. In the
[0@38]e where the article has the decoration applied by

wat er pressure transfer, the surface pr tectifon 25 .

| ayerIn gheetiuirdefeatarpeot thies payemiiogy the surface protection

sem -transparent. [0Q34], According to.the.thir .
layemttypasr dHa | Maghtheoformg joycg{*'ﬁa ’él%r%’\ﬂ d&gra\ul%et ray

surface protection |ayer excellent not onlwy.i -
hondenag dADoshFIEEEIO! BERRF 48t dbPorALer SOLPIgs i@,y prover -

resi stance, but also in che

} cal f A .
medaT AHEDr At PERIBE P SPRAN EPnet Fedl Lt anelot ;2 hsPaglenineg
w&ﬁ;@é@,@%guﬁe% il @gh?&%@%@?{ 008 the water-soluble

er-solu
Al whi ch travi ol i -
s
s&&'gz%cegbvtl{i@ﬂ' s‘ﬂoﬁl&r@é’ wlBl gt%? | P8t dyy PrediiRbashn@fe@daNiny case,

e unrformy “coated on the upper surface of the
th%%érsg&é@g o t A d2¥r RHRLPSIAVAIN € wHIld Bhe N@irface protection

~screen-stencil, etc. The surface protection |ayer -
1&&751sl LLARAs R bR rldcatliraveolet aayt herddnisigf typegdrotection
urface protection |ayer transfer filmcan be

a gl @ dlateaRi tRE vedderasdubldélautd fues the didaee pirotection
and therefore, there can be obtained by the surface
1apeettBeré®n. | ayer the product of good quality product
whi ch never deteriorates the appearance of the
[0ass] cl e.

The ultraviolet ray hardening type protection agents used for the
method according to the third feature of this invention may be either of an
ultraviolet ray hardening type coating agent dr an ultraviolet ray hardening
type ink. In addition thereto, the ultraviolet ray hardening type surface
protection layer on the water-soluble film may have a concavo-convex pattern
for decoration formed therein by proper means. In the case where the article
has the decoration applied by water pressure transfer, the surface protection
layer is required to be transparent or semi-transparent.

[0034]
According to the third feature of the invention, there can be provided

the surface protection layer excellent not only in mechanical surface

11
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[00361 15 Since the water pressure transfer of the
surface protection |layer can be carried out follow ng
the water pressure transfer of the print pattern, for
exanpl e, the surface protection |ayer can be
i nexpensively formed by sinplifying the operation
chaPEASeSSicM EHEHT ad hRegPNMRNthanE| baepalset dnt ohematal surface
process. 20 [00371 Furthernore, since the ultraviolet
chara¥tebitide Riuol deypedivind acdstamce thyctsing watpepressngeransfer
hardened by irradiating the ultraviolet ray thereon
technvledi.ately after water pressure transfer, foreign
substances such as dirt or dust never adheres to the
[oos6l f ace protection |ayer and therefore there can be

25 obtained the product of good appearance. .[00381 ..
Acc deatienialty ia thiumethedatinge the weter FONR on yghigh the

is provided a_ water pressure transfer nethod adﬁl?t %d £
ultravivleansteharlprang (ypaduotentionn agert 1 goatedasgyy fe form o

e et bbb 06 B SR BE oty
i Si t [ yi 7 SQl t
oo S ey B aeS T e R RSB0 VBB, b B
patt f the,t fia mt '
e el AASS! U e SORN Sl AR on e

arﬁ&ggfrpgjg F]%\g gg%?g?%g&egaurg&et 52&9{9&1&9.1& e thageni :l‘ﬂl can be

ep orcing the article

un:ijfé?% mtatﬁgflslri %%fé%%;ttht\é‘ Jubddag Jrap %&ﬁﬁ]ﬁf A At R&efsrel Chere can

ern containing the ultraviol et

] i t i 1 .
begg’é{ftaglg&g?cﬁg g ég%ga(gee?tr&e%ﬁgﬁpﬁdyﬁaﬁ tHNpRodbe sfirdoddequality

_ ep of irradiating an _
prg(]i{l(ftthﬁheﬂev%g d@?éi'icﬁ%téﬂh@éﬁpéﬂrﬁné@oﬂ\ﬂhecdhiohe print

attern containing the ultraviolet ray hardening type

[Oﬁﬁi n conposite is transferred whereby the

ultraviolet ray hardening type resin conposite is

har dgpesk tHe Waeespadssuravbensféhef the parfaad proteetion layer can

hardening type resin is wholly united with the print
bepatrrRdnoviofollowing the woatat ipresdiagdransfer of the print pattern, for
example, the surface protection layer can be inexpensively formed by
simplifying the operation process without the conventional separate topcoat
process.
[0037] |

Furthermore, since the ultraviolet ray hardening type surface

protection layer can be hardened by irradiating the ultraviolet ray thereon
immediately after water pressure transfer, foreign substances such as dirt or
dust never adheres to the surface protection layer and therefore there can be
obtained the product of good appearance.
[0038]

According to a fourth feature of the invention, there is provided a

water pressure transfer method adapted to transfer on a surface of an article
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‘hagdapbeg t 67pAL deEH SOPRASES & hEteR ¢

15 [ 00391 According to a fifth feature of the
invention, there is provided a water pressure
transfer nmethod adapted to transfer on a surface of an
article a print pattern of a decorating transfer film
formed by applying the print pattern on a
a patiepaetnbl a frahsfer Sl forei by coplying te priat patein on a
applying a 20 non-sol vent type ultraviolet ray '
wab@r sitablegfinesiaid enefhosi deenmnsingen stepi oftappdying o mon-shlyent
decorating transfer filmto recover an adhesion of
typdelpraviclepatayehardynmaonsisotymposiet PR dhienprint pattern of
conponent of the non-solvent ultraviolet ray
thé ardesiey filppetor escovernmosidhesion safe shef prindr BRHEIINEY 2
article underwater together with the decorating .
notrsolyent 28tivatingoagento dlortde RN HO; Y]‘fnfpaflrfé'laﬁmlet ray

containing the ultraviolet ray hardening type resin_ .
plé| ggrcéggt éigle oqtrtmle

ki oot e R e P ol e Brine
pafifeByRUHE B e MO Ta) e Beri Ty g RS akfih composite
ite, d in_t . .
onf R b TR g b St Ul o ot
ith th h Nt 3 3 i |
rofl o O G e P ok B L Py R g Yol
ra?arlga eQang rtgfﬁbn GOIPO8h ' oRlte? {sORTaASTdMEd! WRSIYy the
iI'mTornme@ by applyirng a “transparent ultraviolet ray

ulg?é\gﬁlfﬂdf%osf AakBe ARHPOSHE S fih ompBERE- s aklendd Ithe state

or state on the article having the

wﬁsfé) R YRrhGNEEt bRy TRErddiEnRORy Y @EshY i8 Whellgombited with
ayer 1s forned fromthe ultraviolet ray hardening

th%g%'}iﬁt%ﬁﬁ@é’ﬁﬂ‘t@f@fmtfheleb@mﬁﬁétlhﬁ@r. 10 transfer film
[0040] In the fourth and fifth features of the

foDggeNtion, the non-solvent activating conponent of

the ultraviolet ray hardening resin conposite for

r ecovieicbriling lte aofifthdeaturefoftthe ipventiomahers is peoyidssl a water

what includes a 15 photo-pol yneri zati on nononer. )
pressadi athsir mhethoftadaptel &t traagforon peurface of an article a print
pattern of a decorating transfer film formed by applying the print pattern on
a water-soluble film, said method comprising a step of applying a
non-solvent type ultraviolet ray hardening resin composite on the
print pattern of the decorating transfer film to recover an adhesion of
the print pattern by a non-solvent activating component of the

non-solvent ultraviolet ray hardening type resin composite, a step of

forcing the article underwater together with the decorating transfer

film so as to force the print pattern containing the ultraviolet ray

hardening type resin composite onto the surface of the article, a step
of irradiating an ultraviolet ray on the article on which the print

pattern containing the ultraviolet ray hardening type resin composite
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preferably carried out while the water-soluble film of
the decorating transfer filmis wound around the
article. Furthernore, the ultraviolet ray and the
ultraviolet ray hardening resin conposite nay be
repl aced by an electronic line and an electronic line
is haaeefiigdr esherannpds t eltra0idlod4idy Abhepdeiningg t typderesin
fourth and fifth features of the invention, the )
coragbeiieds Ipdrderedpin hhe pantemhaarnheeultahiviolebecoydranflening
by the non-solvent activating conponent of the .
typd resin o etholly unaredemiibly thespring amsern &0 fapmca depgyative
be typically and preferably the photo:pol ynerizatjon .
layemangra sten bitrasfemingiadeyen ohaa vHaaginlat gayardaning
the print pattern inmrediately after_ the ri attern
resia gpmpositeonttndonsganting| ybpetey fikm dormed ﬁ?é’p applying a
recovery of the, .adhesion _can be nade wi t hout anY
trfmﬁaﬁfﬁe@tsolllffé”ﬁfv}d?ﬁer’@%c&?réheﬁ’éngr ob? B ofOmpYsite

pol | uti heal thy injury of /| aborers due.tq the .
P Ko e i, oepolith Sl ey et s AsidleoRgipe the
activati,ng cogponent,of the ultraviol [
depugtive Jagsti gg“ﬁfﬁ (FhEEeem ewﬁ%‘?bo‘f go I@he‘?oﬁ‘%z%a} %‘Bg%d 15" {0Pmed
nongner .1.s _.harden [ . fo o
fe ot Ao s dp hiFs TE5bE RS Bl PR Bpatine
he. | nd therefore in the state where the
tr%%%:elsrorﬁlvnght ultravi ol et ray hardening resin conposite
[06A§OC]MO||V united with the print pattern, the
decorative |layer itself on the article has mechanical
and ¢heHC urtEUAARCRER Rheelds0pf tHBGhveAtoslERe asSon-solvent
wear resistance, solvent resistance, nedicine
acti®atiplbanapschtveRthe rultRSislbanag eaideatn® redippbo@dPosite for
~thereto. TFH sis 10 the sane effects as the first and
re8@eetth fidat udhssioh bhehenyetiti pattean emay0®e3widt iheudes a
surface protection functions such as the sol vent
pHeesipslyanedzatiomantondnter. t hreadiatimgatthe e ultageioléts rayouwghy be
for the product (article), the decorative |ayer
prefaably cayidieoptr whildatheasateresobuble 4dm phiher dedorating transfer
article, but 15 if there is required the higher

filsuri$ aomupt erewtd che axrticlpddathemyere, ghe witvavdplst aay and the

ultraviolet ray hardening resin conposite applied on a .
ultraviolet ray hardening resin composite may be replaced by an electronic

on a

line and an electronic line hardening resin composite.

[0041]

| According to the fourth and fifth features of the in{rention, the
adhes.ion of the print pattern can be fully recovered by the non-solvent
activating component of the ultraviolet ray hardening resin composite, which

may be typically and preferably the photo-polymerization monomer so that

the adhesion has the same degree as the print pattern immediately after the

print pattern is printed on the water-soluble film. Since the recovery of the

adhesion can be made without any organic solvent, there occurs no problem of

" air pollution or healthy injury of laborers due to the organic solvent used.
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wat er-soluble filmin a solid color state may be

formed on the article by using a water pressure

transfer technology by the nmethod described in the

fifth feature later. This topcoat |ayer desirably

applies depth to the surface 20 appearance of the
[ooaplicle and further inproves the mechanical and

chem cal surface protection. [0044] Since the step of

i rr&&inad ithg hber-solvenavadiwettingcomponenheofuthe altravealet ray

ray hardening resin conposite is carried oqut
harieténmatesin @ompRBitbesurte asathe -nhottripalymenzatdonpagomer is

the water-soluble filmeven if the article cones out
hardensdtierthetsteteewherd ittnarmestionthe WepkethfRINERRELER Sp@s to

the print pattern tqo inprove an excellent artj,cle rat

be whisedbyvitihdhe aim apd Hezelge: He the ot SEAsTSHE Jonigplvent

- _decorative_layer can be 15 obtained., [,0045] dj :
ultravigledi savh hpsdening HSIR HOMRAFHSR! 1SoW R %P@ljtfe@c‘%%v%eg&’mt

Tt T
o8 SRIARB RSSO B P, SRR A e
155 SERAPS ) R Bt gl ki
RSTRRSERL HRESH Ay Btaper o secsmsiny:

0 %ﬂrecover an adhesion of the print 10 pattern by a
-sol vent activating conponent of the non-sol vent

typeye ?ﬂn% r QViee b rbtaY%+iPAT fetidgs F Q8 agOfiROSblvent aresistance
step o orcing the article wunderwater together with

in%ﬂﬁ-téc'[ apsfigr dbedratise Bget Oisf @neeH Her phenproduat t@rticle), the
ontaining the ultraviolet ray hardening type resin

deeFMOR) la§er HREIT thie beyrbakedofs thweswfitclager af sheprotle, but
irradiating an ultraviolet ray 15 on the article on

if MHegh ihereguivetl phét Righerostiefane nprdathetion,t mavbptast tagier of
hardeni ng resin conposite and the top-coating

trphepaeht onlirayeletorrayhehardening resin composite applied on a

water-soluble film in a solid color state may be formed on the article by using

a water pressure transfer technology by the method described in the fifth

feature later. This topcoat layer desirably applies depth to the surface

appearance of the article and further improves the mechanical and chemical

surface protection.

[0044]

Since the step of irradiating the ultraviolet ray onto the
ultraviolet ray hardening resin composite is carried out underwater or
before water-washing for removing the water-soluble film even if the
article comes out of water, there is little chance where dust adheres to

the print pattern to improve an excellent article rate whereby the

article having the good appearance of the decorative layer can be
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print pattern are transferred whereby the ultraviol et

ray hardening type resin conposite is hardened in the
state where the ultraviolet ray hardening resin
conmposite is wholly united with the print pattern and
20 with at |east one portion of the top-coating
obtdiakgction layer. [00461 In the sixth feature of the
i nvention, -the non-solvent activating conmponent of
fooulse ultraviolet ray hardening resin conposite for
recovering the adhesion of the print pattern may be
what Aédoellingets @ sixhb fentpot phéhd rateindion2 sheveris pepvidad hwater
same manner as the third and fourth features of the
préssuentiamsfer metiticoa danged e transfer o parfacg obap aydicle a print

preferably carried out while the water-soluble film
patfbrs hend rarfspuoatinenprueobendasrbaat Hanger i, formed by

e A A
ony BSTHALEBRPUSIE CIIT068 TPAHo CORPEIFRG o HEDoP! (RpPIYing
AN AT R L
oeSRUBR I 0 g PSSP e S SHIS g g ehe oot
e R
ul %%Vlégétxlg# h%%:glgﬁg{m% s {H) @B?ﬂﬁ)‘aétrit fa 508 b0 forcing the article

raviol'e éning resin

urf@émp:fﬁetretoéé}ﬂ& Q@@Wt?len%alﬂ’ﬁﬁgplﬁ%%o ald tpofdréki ge print
oréhea thyﬁﬂnj ury of |aborers due to the organic

Y ul a6l hiy hbkay i it

paﬁ;gr d%%%ﬁgér e?igﬁ%#%?s&ﬁie eEatnd yutMﬁLe p?ﬁ%&ggﬁkgﬁn {;:F)glpom °

odtar flaned el 6f theYrdicte Wadltky ofhirradiatinh @actitrivietet ray
the decorative layer itself on the article has

or"EEH AT oan hedie the lriat phaternl boptainéng ithe ultraviolet ray
funpt! ons such as wear resistance, solvent resistance,

h ARt rtngerediasich posite andl whattiopr comsig trnotectiod leyeppn the
appl i ed thereto. [0049]

print pattern are transferred whereby the ultraviolet ray hardening

type resin composite is hardened in the state where the ultraviolet ray
hardening resin composite is wholly united with the print pattern and

with at least one portion of the top-coating protection layer.

| [0046]

In the sixth feature of the invention, the non-solvent activating
component of the ultraviolet ray hardening resin composite for recovering the
adhesion of the print pattern may be what includes a photo-polymerization
monomer in the same manner as the third and fourth features of the
invention. Irradiating the ultraviolet ray may be preferably carried out while
the water-soluble film of the transfer film is wound around the article.

Furthermore, the ultraviolet ray and the ultraviolet ray hardening resin
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The surface of the decorative |ayer can be fully
protected by the topcoat |ayer transferred under
wat er pressure on the decorative |ayer at the 20 sane
time when the latter is transferred together with the
surface protection functions such as the sol vent

confSsHitel %!i‘%;g Ndephicod bymat tadectionichlindeand adn vdectireryier line
' a

and in ition thereto, since one portion of the
hamlehiay ki tconmpsitar deni ng resin conposite for
recovering the adhesion al so perneates the
[o0ugp- coati ng protection | ayer, the adhesion property of
the topcoat |ayer and 25 the decorative |ayer can be
i nprioviit: siEshdeatairkyof the inwentiopcidw: topagpstingspestection layer
ultraviolet ray hardening resin conposite, the .
maydesha ifaxspageet wtkeor aamltrevidleicmydhandeaingresin fopposite and
- strengthened by the association of the ultraviolet,
prefesalizadem peverk hpecenydplet ran BAT{P RS eGP ASHE -
(ﬁﬁﬁorative | ayer by 17 being applied for recovery of
[0 adhesi on thereof and the top-coating ultraviolet

| s inserhe SHBIERLYR HDC SOTIRe s BaraneeRh thy adhesion
ticle thereto. [00501 5 Si i Lat |
of ofte B KPP ohY (WG Ay S0 o e oy et of the

' 110{12‘335 ’ ? I%’;ges b.%lfr@fggcglgf gf:ﬂ'\ﬂ%fﬁ’n Trelite BHf}RRIAN AR (REurs o

ray hardening resin conposite
be .carr n - r [ i
orpigbey S0 B o CHELERY Bpiy, P 128 Berydh 180! Siganic
| i o Gethinet $eirt RBAGRsite and
o L g O B e B oo 2

tht@ﬁ)rﬁi‘tcﬁzg}téfﬂ of hh Al 1A RIIVARER BYe WIRIRT thitb® wittawh g other,
e goo

appearance of the decorative |ayer can be

theRleRb e 1alBP XEAIFARCEHAAREIS Bad eetemidnl fart cireminhl surface
the invention, there is provided a water pressure

prbfehe fun@iciedsedapkedehd resigtmice; solvemtseesisigncsmf madicine
article 15 a surface protection |ayer of a surface

. reBis0i et diahweayissr tesisher afd koohapplgdibhereippl yi ng and

drying the surface protection |ayer on a water-sol uble

[0b#dIm said nethod conprising a step of applying a

ultraviolet ray hardening resin conposite on the
surf e pnofeetdfothd alpevragivet layegueamde Hrldr gaofested by the

topcoat layer transferred under water pressure on the decorative layer at the
same time when the latter is transferred together with the surface protection
functions such as the solvent resistance and so on imparted to the decorative
layer and in addition thereto, since one portion of the ultraviolet ray

hardening resin composite for recovering the adhesion also permeates the

top-coating protection layer, the adhesion property of the topcoat layer and

the decorative layer can be improved. Especially, as the topcoat layer is of
ultraviolet ray hardening resin composite, the mechanical and chemical
surface protection can be strengthened by the association of the ultraviolet

ray hardening resin composite wholly united with the decorative layer by
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l'ayer transfer filmto recover an adhesion of the
surface protection 20 layer, a step of forcing the
article underwater together with the transfer filmso
as to force the surface protection |ayer containing
the wultraviolet ray hardening type resin conposite
beifigt apbhed sferf faevely tifetharddimsmnantierecdt epd othe top-coating
- irradiating an ultraviolet ray on the article on
ultwdvicletthe durfadagprate otonopodiwy SPhe dopediati lager Haparts the
ultraviolet ray 25 hardening type resin conposite is
depthaofthe rsuethcetppebyandeeithe mttiicgl theretoay har deni ng
({ﬂ)ége resin conposite is hardened in the state where
{0 ultraviolet ray hardening type resin is wholly

united with the surface protection |layer. 18 [0052 .
In t$iece dvadiating he rl@tr@ﬁflqlﬁférﬁﬂh%rﬂ’ﬁdﬁ?r%‘% e EE?Y i@lefdemng

e RORIISHE OB FoPRYATE sy SRS OB oD SRt Agiolet

tqQ an ejghth feature gf t he ,i nventi

rayp BT, TOREt EMBPULS APAY (15 (RTT Bt B ASsttar qggbefore
Wb G aT e o1 RIS i SugRe SaVRinr . Firadt Jpe puticle
coRCP b AhoR A e Tipter it (it Chatan grel Ty efereq gp the
PR BAN S AR e S PR e T cR B Ry the anticle

ha:/\vgiﬁgﬁ :g,? @ngﬁréﬂg BE LR RI6F41i98 1ha¥LEafllbd BBtained.

ssure"transter article nmay be preferably
gglﬂpt ed to be never deteriorated by a sol vent
resi stance test in which a ten-sheet piled gauze 15

cont ﬂc@éﬂﬂn?)ﬁb@f@e@éﬁh‘i‘&h%ﬁc af thehiyvertpat thers ie provided a
decorative Tayer eight tines while it is rubbed

w8 pRe8surb BRI PESERb & Hdat et tia nefRMAIMNEShir fc0 05 5 article
Fig. 1 is an outline viewin which a water pressure

a bndAes prote@idipthyer of a surface protection layer transfer film formed by

applying and drying the surface protection layer on a water-soluble film, said

method comprising a step of applying a ultraviolet ray hardening resin

composite on the surface protection layer of the surface protection

layer transfer film to recover an adhesion of the surface protection

layer, a step of forcing the article underwater together with the

transfer film so as to force the surface protection layer containing the
ultraviolet ray hardening'type resin composite onto the surface of the
article and a step of irradiating an ultraviolet ray on the article on
which the surface protection layer containing the ultraviolet ray
hardening type resin composite is transferred whereby the ultraviolet

ray hardening type resin composite is hardened in the state where the

- ultraviolet ray hardening type resin is wholly united with the surface

protection layer.
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20 used in the invention is briefly illustrated. Fig.
2 illustrates the water pressure transfer nethod
- according to a first formof the invention in order
of steps, Fig. 2Ais a cross sectional view of a
transfer film Fig. 2B is a cross sectional view of
jooshe transfer filmin the state where an ultraviolet
ray hardening type coating material as one 25 exanple
of dm tid seenthebatuy dfathdemvegtions ihe eunfaoe inretdcsion agent
~applied on the transfer film Fig. 2C.is a cross
maydst iranapardnéunkbor cheting amateeial to %mhamdtmd by drng.
where it is floated on a surface of water, Fig. 2D is
(0858t oss sectional view of the transfer filmin the
state imedi ately before an article for, a i nt, .
pat tAeaerding to pa eighh fegtuag ftfﬁéltee’éwepém’f"o%% is provided a

underwat er, Fi a Cross, sect|

. 2E i, | th t at
| wakpmsessra] feaeies] é?ftllqﬁayolitéﬂ%erdr i S%tgg?dﬁo{}l?e WP Qpigesure

after water ressure transfer, Fig. 2F is r Qss
transd]y O cRECEF 1Pﬁet%tt§f*eﬁﬁjfe F]%roglg\ka§‘§¥ent§o?%?%ll%es of the
. filmis water-washed and Fig. 2Gis a cross sectional
INVAPTHf the state 5 where the surface of the article

[Oéﬁq being dried. Fig. 3 is an enlarged cross sectional
%W of a product. obtained by the nethod of the

1 andP Aty bt A PpER el aRRERE W fcle obtained by

thé %a?cg} bggss\}ﬁé Yrarfifod e@h&ds‘)%%toﬁ;&ﬁfgj 1PNdHe MiseVelbnd R&d fourth

ere an ultravio ray hardening type

: th%i &%ﬁ%aﬁw@é of EhePRRLh 8N G AN Bfa &OpreBb did leﬁ’ér of the

get a transfer filmand Fig. 4Bis a
wRek Offessafe rRRdbr VARIWIOT mbhebst picforbdy eadagiednto be never
pattern is printed on the filmof Fig. 4A. Fig. 5
ddtbHbEHEANIRS asMRERT TH¥iSSaIee eebt ansWhichmat keadstEet gritid gauze
toa 15 third formof the invention in order of _
cofit£Psng kyBneSA redpeomitively sipdd ondhe deeorasivedayen pghartimes
filmhaving an ultraviolet ray hardening type surface
whilettestrubbed thyonappl i ed thereon by printing , Fig.
5B is a cross sectional view of the state where the
[BRIZRDESCRIPTION QF THE RRWAINGP! ot ect i on | ayer
applied thereon is floated on a surface of water,
[0pBgl 5C is a cross sectional view of the 20 state

i medi ately before an article flo transfer a gri nt
pat t &fig. dndein gatle view 1n which a water pressur transfer method

used in the invention is briefly illustrated.

Fig. 2 illustrates the water pressure transfer method according to a
first form of the invention in order of steps, Fig. 2A is a cross sectional view of
a transfer film, Fig. 2B is a cross sectional view of the transfer film in the
state where an ultraviolet ray hardening type coating material as one
example of an ultraviolét ray hardening resin composite is applied on the
transfer film, Fig. 2C is a cross sec_tionaﬂ view of the transfer film in the state
where it is floated on a surface of water, Fig. 2D is a cross sectional view of

the transfer film in the state immediately before an article for a print pattern
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pressure is forced underwater halfway, Fig. 5Dis a
cross sectional of the state where the whole article
is imersed into water follow ng the state of Fig. 5C,
Fig. S5Eis a cross sectional view of the state where
an ultraviolet ray is irradiated on the article after

 to Metemspresd therdonaissbaed wdervifer, Fig. BEdss @®ss sectional of

sectional view of the state where a water soluble film
thd statatwhemashedltamdolefi gy &Giiradited ous the qrtishapiter siater
of the state where the surface of the article i ,
prdseirg toimiséa, Fig. §F & & sreas seatiangbviesy elsdesidats 8’3’&["9 a water
view of a product_obtained by the 20 net hod of Fi g} 5.
solmbly. fil iis water veshed anidoRig 201 1610 6105 RECHRal g of the state
protection |ayer transfer fi]l] mused for the nethod of
wheere thesurfpee pbiherdrticleis bapgdis%rm Fig. 8
illTustrates a ter,pressure transfer, net hod, accordi
“to allies Sisar APSESH BIOPRECTARAINRPBh H 0B Hst Oppatnea by the
sileas Fig{.} BA is a cross sectional. view of a
methgd of he FYeRtioB g 8B is a cross sectional view of

the state. - S0l | i ol .
nar dEH 1 BSTRR fp Bai e P o AfEE heH pccording to
b 55 BT oS 4 el St Dprs

f . . ] ) " .
e S g B sy sl Wt «

witel rsbﬂlbl@?ﬂﬁ%v?hic%@ﬁfult‘l‘%@ fa Pa@Sfas Blvh afdOFGEAB is a across
ig.

under wat er E is across sectional of the state

sel166S ABwWUAthAWkRleOWhEAY aip¥iny pagéat Ropentddhen ahé fidheof Fig.
after water pressure transfer, Fig. 8F is a cross

giectional view of the state where a water sol uble
filmis water-washed and Fig. 8Gis a cross sectional
Vi ewRg. shghstrites whevaster Mrethmestrahafee mbthdk sgeardoe to a
Is being dried. Fig. 9 is an enlarged cross sectional . .
thvtdefvraf of e ivediion imbemiened staps, Fhe. hbtihedross scgongl view
Fig. 10 partially illustrates a step of applying a .
oftoopmmaferdiin havirmauattrayiold rpy bau%mwgg tyre @atiage protection
pressure transfer technology by a fifth form.of the
lager iapykadithereds §y mOAting .altg- G4 is @cei05R Aectipra grevgyof the
transfer filmfor a topcoat |ayer and Fig. 10B i.s a .
stato sehavecthe teansfere flof barms £he SUrffedPEEFOH dpBt applied

thereon is floated on a surface of water, Fig. 5C is a cross sectional view of the
state immediately before an article to transfer a print pattern under water
pressure is forced underwater halfway, Fig. 5D is a cross sectional of the state
where the whole article is immersed into water following the state of Fig. 5C,
Fig. 5E is a cross sectional view of the state where an ultraviolet ray is
irradiated on the article after water pressure transfer, Fig. 5F is a cross
sectional view of the state where a water soluble film is water-washed and
Fig. 5 is a cross sectional view of the state where the surface of the article is
being dried.

Fig. 6 is an enlarged cross sectional view of a product obtained by the
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the article of Fig. 3 is forced underwater in order to

“apply a topcoat to the article using the transfer

filmof Fig. 10A. Fig. 11 is an enlarged cross

sectional view of the product with the 25 topcoat

| ayer obtained by the nethod of Fig. 10. Fig. 12 is an
mefdd bfBigvisew i n which a water pressure transfer nethod

according to a sixth formof the invention is briefly

1 UBlet atied. crbbgsectBnial vist fiths subiaceptretectipndsyertransier

transfer method of Fig. 12 in 21 order of steps, Fig.
filrd 3Bed omtlor meshakaf Figaal but baviofg adifferast érm.fi| m

Fig. 13Bis a cross sectional view of the_state where

an WFig & ilbhsrateaya eaenpregsnes transfermpesthed qogording to a

applied on the transfer film Fig. 13C s a cross, -
fougtle foromaf the swesttion imeonshen ot sigmsy Eig- i is b REYSE Septippgl view

of Fig. 13B is floated on the surface. of er, Fi g.
of aatraraler Ehes FigcoB Ghal e esHoRAL Vit o Tharstatg, whore 2
bef ore an art,iﬂkg to, transfer a print g ttern tgereon the
nopgofsmt cHltTRa ket  haxdgninggesiyl compgile 18, @pPRRd) on

beaetaR o R o ek AP aPEnoReh Bk B Gl bpre the anstor
ﬁl]tgntr Ig?\rﬁ]ﬁei:s.eﬁga 4 F()é]!, %%%Fﬁét?lgg f%\?attég rt\ﬁ/\izlgt ¥pEW Dty C#%gsrt]aational

irm er -washe

_V]'.Q[;\ziﬁ gifet%[?éﬁ%tiai% ﬁl?lgréegcﬁgufteﬁ? Gldeonaly LRicrd &Y tggnéggf g?j.i)f'itl):ni%gpattern

he~article 1s being

oy AP ERGOAHEGF BRSS9 00 308 e of o

stddel WREFRLE A B NALEE iR ASS IR d onathef AticiehRes wia@ér Bressure
surface protection Fayer according to a seventh

tr%ﬁ%ﬂ BeOBFtiRe: LibEeetatnalNviewder t1f stald waesa whitgr soluble
A I's g cross sectional view of a surface protection

flhAuewatdrapatiesd bhll MigFG. iskbEBross sactésmesviewadfitheadtate where
view of the state where an ultraviolet ray hardening

the &Sirfhce @MERS hitdcle $s Bpiplg ddedn the surface protection
| ayer of the transfer film Fig. 15Cis a cross ]
sect iRpad iviseventhrgdk catsatsectibpakvienme of the preductiolitained by
of Fig. 15B is floated on the surface of water, Fig.
theahetlwdaofdiigss. sectional 20 view of the state

i mredi ately before an non-decorative article to
t r andfigr 10 pertislly {lhewrpiestocttep o4 apRPERS BHOPERH Uhthg product

wat er pressure is forced underyater Fi 15E j.s .a
ofcFigs 9 weiveitbraraterawessutenEags erlvaslget byt Bt (e of the
ray is

invention, Fig. 10A is a cross sectional view of a transfer film for a topcoat

layer and Fig. 10B is a cross sectional view of the state immediately before
the article of Fig. 8 is forced underwater in order to apply a topcoat to the
article using the transfer film of Fig. 10A.

Fig. 11 is an enlarged cross sectional view of the product with the
topcoat layer obtained by the method of Fig. 10. |

Fig. 12 is an outline view in which a water pressure transfer method
according to a sixth form of the invention is briefly illustrated.

Fig. 13 illustrates the water pressure transfer method of Fig. 12 in
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irradiated on the article after water pressure
transfer, Fig. 15F is a cross sectional view of the
state where a water soluble filmis water-washed and
25 Fig. 15Gis a cross sectional view of the state
where the surface of the article is being dried. Fig.
ordd of §tepR, B Agerd £eass ssedbnandbwwfentaisfdreilpr,diiged3B is
obtai ned by. ‘the nethod of Fig. 15. 22 Fig. 17is an
a cei¥sadegeidnal oisv 9fthe anate wheve ah tlhevpoletway heydaningiresin
by the nmethod identical to that of Fig. 15, but by

comtpasitef Brappiipd dre tsaittaaster Hint Bigt 186 isayetoss seeiongtdew of

pressure on a decorated article. [BEST MODE OF
theENBRDWHENT tioF tnaxwtarTilonpf Fio 058 isfloated pnige surface of water,

enbodi nents of the invention with reference to the
Figirlgh isgs crass gectiongli apwyofithe @&%@Me a\xgb’g?ef@iee%% @F@‘ﬂe to

transfer method according to st for
- trapgfesng i pant pﬁtf@maﬂwe%? é§§9¥0€ t\l% %‘H’g@{%’fﬁﬁs 38t ErOsS

secg&%% E@\Avﬁg Ipf %eilgj:ta&g rv]\agg"{a ﬁ%ll lgl%nlﬁarlv?ﬂfag ng{ stirﬂgq%t%%BP itg(a article
SRt G B8 B SRR
W]J(%E% %L%h &Jt())lﬁatﬁlgl; ‘Fil%% he er #153‘& g.:]?‘cl 58 dﬁnac‘t: s%es%ctmnal
v1ea¥ 8@@%{‘ ttaP? thh %ﬂg %gﬁfgé{éﬂﬁ?ev‘glﬁ{cg@i/s %ﬁﬁg@gfﬁﬂ The

- vat ef‘lgzo_lfl-hﬁl gh Bhia‘f‘g&é chSesl Qcﬁﬁﬂaﬂue‘@@&?fhéﬁfd&ic@ obtained bj

avi ng mai n i ngredient of polyvinyl

ﬂ“%y. ESH,O %Q(arrpl e, which gets wet and is softened

asor water. This water soluble film14 is

- sof t ened) yieRsthhtesCHY RGtSr PRdBurdvtidisler Reethodrisf ar surface
tub and is wound around the article 10 to 20 be

prgﬁ‘e%ﬁ'bﬂt l%}ei/\/fe‘l@écﬁﬂl/né he avadwmthrfeasueeot tlen diwmtivanimerder of
acconpl i shed. The print pattern 12 may be applied on

st et B5A 9 hdebes fédtivnbd vigw of avairréaceppiotedton baydr svansfer

on in case of general water pressure transfer. It
filah) ARikd 16B isnotambstdeationahvievs ofrfanstady where' privdtraviolet ray

pattern” 12 includes plane one (one :
hardening resin composite is applied on the surface protection layer of the
transfer film, Fig. 15C is a cross sectional view of the state where the transfer
film of Fig. 15B is floated on the surface of water, Fig. 15D is a cross sectional
view of the state immediately before an non-decorative article to transfer the
surface protection layer thercon under water pressure is forced underwater,
Fig. 15E is a cross sectional view of the state where an ultraviolet ray is
irradiated on the article after water pressure transfer, Fig. 15F is a cross
sectional view of the state where a water soluble film is water-washed and
Fig. 15G is a cross sectional view of the state where the surface of the article
is being dried.

Fig. 16is an enlarged cross sectional view of the product obtained by

the method of Fig. 15.
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having no pattern) other than the one originally

having a pattern. 25 [0058] The nethod according to

the first formof the invention is to apply or coat

an ultraviolet ray hardening resin conposite to the

print pattern 12 of the transfer film1l6 to perneate

t he ikl NTispat talargbd drofosectiormb siew rdfrihetirodnet phtaeed by

pattern on the article under water pressure. Although,
the methodxalepitieal destrdtbef] Figr disndiuteby trangferring thetsurface

ray hardening type coating material may be used as
prathetion tayavivelder wadgr haessone 09 & Soraiedrydisia-e, . an

ul travi ol et rgﬁ har deni ngt pe i nk ma?/ be used. An
[BERTNMODBOE EMBOEMEMNS iﬁmw 5 pressure

transfer nmethod of the invention is illustrated in
[00564. 2. In the form of Fi g. 2, the operation begins

the Rer@ibieg| GmBaRPHEL AL Lhe B eaoBa bharr e o the
et i 2 brigfht DAHORARRY SNPMbe RoRBE! LSfiesbl Smethod
s Rt Bitr or? of1 thef anPRth Ph, Vel foRfore transtor
mdfoflds BB hG° dn B albp R L0 PRt e St le fim

by
L e e

' ' L ey i ofe 4h@ ticl
LS 0 S Aot e i

10! EAIShE" tHe Eﬂn%%ét%exfﬂ eafede198d theaé@i ulfllew whier pressure is
transfer tub in the state where the print pattern 12
fobcedashdaralzR6r Brdud® the tiaanfal #lm r@ywharesntieg wagee pressure
coating material 20 to thereby recover the adhesion
tr@hsfbh s fdcofiplBakliern 12 (see Fig. 2C), thereafter an
article 10 20 together with the transfer film16 is
[0bB8Tked underwater so as to force the print pattern 12
containing the ultraviolet ray hardeni ng type coating .
‘mat efTtal watkr saabladtlnt hé igﬁwﬁméeofm@:e@fsolq%e mategiad having a
(see Fig. 2D) and an ultraviolet ray 22 is irradiated . .
mein tihgreatientc bé ppdyanylmailesthol.hfrpexainplar vhich gets wet and is

containing the wultraviolet ray hardepjng type f%eolgd Qv%en i

sofeemeri by abeptbing mepisT.cFRISAW kAT ¥ybieniim 14 1s so

contacts water within the transfer tub and is wound around the article 10 to

. be decorated whereby the water pressure transfer can be accomplished. The

~ print pattern 12 may be applied on the water soluble film 14 by gravure

printing and so on in case of general water pressure transfer. It should be

" noted that what is meant by the “print pattern” 12 includes plane one (one

having no pattern) other than the one originally having a pattern.

- [0058]

The method according to the first form of the invention is to apply or
coat an ultraviolet ray hardening resin composite to the print pattern 12 of

the transfer film 16 to permeate the print pattern 12 before transferring the
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25 ultraviol et ray hardening type coating material 20

is hardened (see Fig. 2E). Although not shown in the

drawi ngs, the article 10 may be forced underwater

while it is conveyed by a reverse triangle-Iike

conveyer or supported by a robot arm In some cases,
prihb@asteen @f thopiryiclguhder watsmpiaisere.r Althbaghieini ag @4mple

type coating material 20 on the print pattern 12 (see

dederibed2ARreandtddan siepvifet fayoaaidegingeype coading mpiterial may

16 on the water (see Fig. 2C) may be reversely )
be amed | axdtheutltnrepbbyrayhleardening iresist conagosies denthgavipled ray
coating material 20 may be applied by spray on tfh%
hapidning gawe énk mﬁytmeu%e\d)a/n%ﬁ eramplenof cORgREH steps of the water

floated on the water so as to recqver the. adhesjan of
pressure transignmethod ebthy pysarion s lﬁpﬁwréii‘?‘g}%gﬁg-%%n the form
har deni hg type .coati 20 i s, an uItravioI&

; L al
of g BathemiErres peatn i (bontetn Chipetis prifft Bafityn 12

*orfatptoftm v SRS cptas 80 died g ok oA, 20

Alﬁr_%%a}ﬁ#f?%%e? ??Pp%%‘c%%% s hpgler HEF A fn Bl I6HAYE roll
HRERESLARGL S 1 P2y b vt
<ol SR VEBHLRA0P O ASRl rona, Bt Shitir ) 16 may be
usbBI5ETE "Heiﬁg) c{%%ftﬁl%ugﬁze fadhgshPnhangilinaonhysi B@l cutting it

properties o e coati'ng material and one of an

théfdafldyC ol i goner, a polyester 20 ol igomer, an epoxy
acryl ate oligomer and an urethane acryl ate ol i goner

[o0®y] be used independently or they may be used as
conbi ned arbitrarily according to the desired
char agt gid $ois. of FAG2PR, Hie witmgidet uagt harddningrtyipat eoating
nmononmer is a reactant dilution agent 25 and this has
mbheifl2cid oyplicl acthy dred pent paedrprliZnf thattransfet filmo16 of

recover the
Fig. 2A (see Fig. 2B), the transfer film 16 is floated on a water 18 within a
transfer tub in the state where the print pattern 12 is activated by the
ultraviolet ray hardening type coating material 20 to thereby recover the
adhesion of the print pattern 12 (see Fig. 2C), thereafter an article 10
together with the transfer film 16 is forced underwater so as to force the print
pattern 12 containing the ultfaviolet ray hardening type coating material 20
against the surface 108 of the article (see Fig. 2D) and an ultraviolet ray 22 is

irradiated on the article 10 on which the print pattern 12 containing the

ultraviolet ray hardening type coating material 20 is transferred whereby the

- ultraviolet ray hardening type coating material 20 is hardened (see Fig. 2F).

Although not shown in the drawings, the article 10 may be forced underwater
while it is conveyed by a reverse triangle-like conveyer or supported by a

robot arm. In some cases, the step of applying the ultraviolet ray hardening -
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adhesi on thereof. The multi-functional acrylate

mononer is a bridge formation ingredient and inparts

to the coating material the chemcally and

mechani cal ly excellent characteristic after its

ultraviolet ray hardening to 25 provi de weat her
typbeshsihanagtad & o8 nls prirt pateenr 12 sqeaFige 2B) Badathe step of

also has further the function to activate the dried
flogtingtthpatrhasfor f#in dé enotter watter (smh&5¢.02Ck meaedl reversely

the same manner as the single functional acry|ate .
carvipdoowt wher§l068s vbtiayidety ray dazdeningstypel spasng material 20

acid nethyl and so on is used in order to easg a g
magydoe appltie‘i;by FOTRY nndiletmén‘wa‘tterlayﬁFh%yratqﬁge%ﬁnad@ which 1s
formation ingredient. If the ontra{gﬁi onrgomer of ige
floatisdton theewatrrcorasstomegaven the adhesin oftheprinepatign 12.
| ayer is |owered and therefore the polyacrylate can
(00661 usef ul Iy prevent this. [0064] Conventional

he. BRot BOSFyeleti 2871 GAAITRERaBPe CRf iy RabRE, (D i an

oy i et roRie By B SHE riREh FRAR, T pRfenty gotivate

| .efc. d | :
il o OB P S5 O ROAL N g PSR pomorie o
. 1NQ - | i 20 b i ed
ind}SAfSH DY B, FARRNB ARIRIGA, 20 TRy be Sarred out

(1)°6ﬁg51%ra”d spray, since bhe spRg@ghpp! yi ng process
conSunes a 20 lot of coating materials, the

(2 PR AL AVEE Sl R 1:88P! | Cald 0RO Wegles® or the wire bar
application process may be preferable for applying the
(3rQaki@n¥Bbaa] Arylatk0066] 18s 40Reeight Pavi ol et ray -
har deni ng type coating material 20 is applied on the-
(APhbReRaiveeidiilides t he dried - @0iweighatsern 12 is
activated by the single 25 functional acrylate nononer
(5D13h@ﬂ®90m1héﬂizatﬁarnﬁﬁﬁamd acryl at e nohdmérweight e
ultraviolet ray hardening type coating material 20 and
(6byoltbetssol vent etc. in Remainder

foo61]
The oligomer is an ingredient to affect the adhesion and the physical

properties of the coating material and one of an acrylic oligomer, a polyester

~ oligomer, an epoxy acrylate oligomer and an urethane acrylate oligomer may

be used inciependently or they may be used as combined arbitrarily according
to the desired characteristic.
[0062]

The single functional acrylate monomer is a reactant dilution agent
and this has the function to activate the dried print pattern 12 to recover the
adhesion thereof. The multi-functional -acrylate monomer is a bridge
formation ingredient and imparts to the coating material the chemically and

mechanically excellent characteristic after its ultraviolet ray hardening to
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addition thereto as the case may be whereby the

adhesion of the ink is restored. Therefore, the

ultraviolet ray hardening type coating material 20 26

can have the sanme function as the activator

conventional ly applied on the dried ink to thereby
pro¥idd whhehapsigahédandistidngthcd ithatprint pOdead 12sandhdso has

ultraviolet ray hardening type coating material 20 is

" furelig itee fubction theagtivatt {iat deied pfint tiedtemaflPne recover the

material ingredient permeates into the print pattern
adHésiamdtitenesfefinr et lsemenmanmgredisetle ashaglehfureianad gacrylate

material ingredient are intermngled with each other
mogones. t 0o be both unified. Therefore, as an

ultraviolet ray 22 is irradiated so as to harden the
00684ti ng material ingredient after the print pattern

12 with which the coating 10 material. ingredient is. d

i nt ePpivagrydate soh aHRelEAFTTaCHst mcqfﬁ@y]a% &p enfé}lS?iénor er

mechani cal strength, and_ the chem.cal characteri;stigs .
t0 7R As CHRIARCHRR | At OF i CHBUAET® s (07 afHags fopmation
. be . inparted to the print pattern 12 th i 0%
ingRAATH. 16 on CERRFIL MAVEL Hb (Op Rt fuPE [Hhguiesthish, the

| ngredi gnt of e Y I t
adlyPtphyplsthe ¥oah Ve iyt it Jie Al6he, Mo nofvacrylafg can

ly unified, if these figures try to show such
uséfugbegretvﬁgﬁtﬁ]g'becones i npossi bl e for both to be
[0(?‘%]43“ ngui shed from each other and it shoul d understand
t they are conveniently indicated in the state of

| ayegs nve{aﬁgﬁﬁ] adhkbSheddiR, BohicHlotl 4@y s@dnifiay be used as

irradiated onto the article having the 20 print

thRabhBtdpoRinbridngber iftatheraid, ethylah@tathonesti?dadié butyl,
Injectéd onto the water-soluble film 14 of the

prbpf@ﬁé ?hrtfoil B rkBriethhaesinl avesdte! hronavidyeloherhndtie, toluene,
fi1m 14 as shown in Fig. 2F, whereby the water-soluble
xylénedNetd mh bt ewed @d thatsobfenthe surface of the article
10. Thereafter, as shown in Fig. 2G a hot wind 26 is
[0D65ladi at ed on the surface of the article 10 on which
the print 25 pattern 12 containing the ultraviolet ray
har deitimmghy phe catepi oy apntwing athep @ltragiodeth sap chardenrye type
the surface of the article 10 whereby the, prodyct 10
cohtiviengateriale80rmaay \he tatyiad oot by weaps of sither afgrthatggravure
Fi g. . :
roll, %virg) )bar coating and spray, since the spray applying process consumes a

lot of coating materials, the photogravure roll application process or the wire
bar application process may be preferable for applying the coating material.
[0066] | |

As the ultraviolet ray hardening type coating material 20 is applied
on the print pattern 12, the dried print pattern 12 is activated by the single
functional acrylate monomer or the multi-functional acrylate monomer in the
ultraviolet ray hardening type coating material 20 and by the solvent etc. in
addition thereto as the case may be whereby the adhesion of the ink is

restored. Therefore, the ultraviolet ray hardening type coating material 20
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[0069] 27 The ultraviolet ray 22 is preferably
irradiated while the water-soluble film 14 of the
transfer film16 is wound around the article 10 on
which the print pattern 12 containing the ultraviolet
ray hardening type coating material 20 is transferred

carpheve the damé Supcidberaabthe aativated couventiveally lpplied on the

article 10 is still underwater or before the

dried sk {s therebg ohik thd appEcatien of theaadts@tend r enoved
even though it conmes out of the water. The

[006/7i raviol et ray 22 is irradiated by a conventi onal

ul travi ol et ray _hardening equi pnent Jncludi | ght .
sourde thartragidet say maggelypgsfé’%@ewﬁ@:n%ﬁw%télgglp Eb 15 applied

on Eﬁ%i&jﬁtﬂ%&%a ,f’thggqh%a?@si PajFsel HEReBERY KEEpCATnto the
onto t ti 10 il ) [ .
SR 4 FR Rt e B
. ) n t. , | ' - .
mérrea]ﬁa’iia?ﬁf’d m’ﬁé’qrﬁf B! it pRG AR 5 5 157 "ot gunified.
around t he i cl irt. : ; .
AR 45 A D i o
ef.ore. t . n - 12 .
5L SRR e PRk gy e i
mdAGiaP ihBke ?1% ?é rinﬂe%giiﬁgféﬂr depethhieBd tdifio the article 10, the
wa uble fil [

er-s m renmoved whereby the

m %3@1%\%%&@}1 & 33GhOdhIRRE] APRRRIINGRsGRIRhEs BéitateaRIance
easi ly.

e irradiation of the ultraviolet ray 22 nmay

andeweafHdrefbsithnad &l bdempArisdt &F thelprittephitbra 12, iAdthough
wat er -washed out of the article 10 in case where the

Fiks.r 28i atd @T @bnthiglugtianavthel ghte ayhed? the irdr ingedénitt of the
under an environnent having no dust or dirt such as a

printpeitetr ke andctlganltraviolet[1a§ HMardepinbtydienenating nzBetinl are
a concrete enbodi ment according to the first form of

whdlly iimified) of thesshdtgurek dsy nmi showgsedi ehats, ghen it becomes
FUJI HARD HH9986 U- N7 conmmerci al | avai |l able from .

infdssiklURAOKASED OD be LdiBtingished wam rash gthemand it should

ultravi ol et ray hardening type_ coating_ materi 20 and
untdeesipmokidey they are convenigntlg; Fi)ndican:ed ingthe state c?fl layers.
[0068]

After the ultraviolet ray 22 is irradiated onto the article having the

print pattern 20 transferred thereto, a water shower 24 is injected onto the

~watex-soluble film 14 of the transfer film 16 to thereby wash the

water-soluble film 14 as shown in Fig. 2F, whereby the water-soluble film 14
is removed out of the surface of the article 10. Thereafter, as shown in Fig. 2G,
a hot wind 286 is irradiated on the surface of the article 10 on which the print
pattern 12 containing the ultraviolet ray hardening type coating material 20
is adhered to dry the surface of the article 10 whereby the product 10" having
a decorative layer 30 is completed (refer to Fig. 3).

[0069]
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28 carried out in order of the steps shown in Figs. 2A.

through 2G The ultraviolet ray hardening type

coating material 20 was applied or coated on the

print pattern 12 of the transfer film 16 by the

phot ogravure application process inmedi ately before

t he Thankfraviolat! my1% isasreiferablyd iredidted eltileetl® water-soluble

transfer tub. In this manner, the transfer film 16 on
filmi 14 of bise ¢reatsferyfilmt b6 imwoumsdsarowmidi the artécle | l9apwhich the

the water surface of the transfer tub and after )
priast pydermgl? heongaining pthe arlirayiolal tuayr hesdeminga iype oating

ray hardening type_  coating materia and recoveri,n
matarip] GOem tramdared and dhysniti 1§ Fr%?raﬁ%‘,/ Cogpiedagyt afig? the

10 was under.wat er, pushed in_throu the transfer fiil .
artige AP;ds gty ar@ﬂﬁgw?% At e Oéelgﬁ%ui”a&?r"?cﬁ’é{’l\%atilpl "4 s

R
B Ly ey
e R B 5, CRRALALR(E B4l
or B ARG S NS ARl R R B, The

u1{i%9101§d“§ %@%Cﬁi hesiiRdR%ed RELYEHET afti®s A Shileaflsf Bitter is
t e ? )

artic aving no topcoat and the water pressure
ude®Raf& bRhLbE R (fBratidltidyicaa faRenab Widerwater.
conventional acrylic resin applied on the decorative
[ob7oler. As the test of 20 solvent resistance was
conducted by reciprocatively w ping isopropyl alcohol
cont & NiHig magnen adehar tultehwoRd tayn22 indemdiated while the
predeterm ned load, it was confirned that the water
wieesslitde tilang#eis anundl sroud)] Had asticleemnyr ést sttencannot be
remar kably better than the conventional water pressure
adbreaed tethamrticlessol ) to hakepy beles sepueditheTate hedoner the print
pressure transfer article (B) having no topcoat 25 had
pattersol ¥ getts qoexilstedndey, the nossiilty Glg@r@ﬂéh%%mn rcapihel reduced
be noted that the water @pressure transfer art

icle .
- begsuer thegring paigern rlgtisﬂtﬂrrﬁqeaﬁd@Vﬂ@@ursh%maferwh@ﬂe film 14 is

i nvention has_weat her -resistance as well as hig

remesiedr benrebstthertipearatin tayer 39 @%%ﬂ%ﬁé@%f%@e obtained
ea%la:;lt .r %ﬁa Qllci?atdiarlt?gn %? rtﬂg 'lilPr%vﬁéiEE rgs(r) %E' gl%yrgaet garxiri%ld gw@fs gpﬁer the
water-soluble film 14 is water-washed out of the article 10 in case where the
irradiation of the ultraviolet ray 22 is carried ouf: under an environment
having no dust or dirt such as a tunnel like a clean room.
[0071]
(Embodiment 1)

In a concrete embodiment according to the first form of the invention,
what makes main ingredients of FUJTHARD HH9986 U-N7 commercially
available from FUJIKURA KASEI CO., LTD. Japan was used as the

ultraviolet ray hardening type coating material 20 and the process was
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carrigsfugr iropedat | afh thaystbps psrdvor med Higs.a

pernmeated into the decorative layer. [00731 In the

first formof enbodi nent of shown in Fig. 2, the

transfer operation was perforned using the transfer

film16 having the dried print 5 pattern 12, but in:

t he second form-of enbodi rent shown in Fi , the

gjyhxquh 2G. The

coating the ultraviolet ray hardening type coating

ultratietdtatayZbamtening hepevaecaiing orafierial 20 Wﬂmpphed or coated on
thereafter printing the r|nt attern 12 on th

the pairitrupthemel? of the thynsiy blﬁl@ogﬁ &t '?h@gpb‘i’ﬁoﬂﬁ“ﬁ&'en%§atmn
such as ink jet_ system and |ntr%gwp|ng th 10

prwqeaﬁslﬂénediartﬁlylbe e ctheh Sromstits PR 4OLWAST Bt ded into the

int pattern 12|sd|ed th| se, .since
tratpden g Ja@hwp@ﬁp%ft b REATFR 155 A4 it iyt pat e ikterial
adhes|, tal

ey Bl oo gt it °c's$%fu{1}ey U5t iobland atter

ST SRR 12 40 RS TR MR oo

co@\ﬁgg é:%]{]elr}éa%g g? 1ﬁ£§uﬁifc? etln%}%% %eb§gg§&nbn Fig. 2D,
the I;firflﬁie 0 %Pasaﬂgdémaﬂeig li)l.tsﬂg?%ﬁ' t‘ﬁ@%u%ﬂ Ehdipld et ﬁlﬁl‘ Bl After

sane nanner ormo nbodi ment of Fiqg.

ta.ﬁlrg fhd Q@l{l@l@oﬂf ohf®f QEG Q& MB11ORUES 2 stdie thvafi@aviolet ray

sure tran article has the sane characteristic

%S ifrBRifted "Brpﬂ;hé: 'a@tlclez QnheredfR 7thk AGEEE GhAg wWateiBRaned and

rst and second forms of enbodi nent of the invention,

drddEColitash YR @atdr pEsrhfe fraasffrentiefe 1hasshovace Big. 3.

the article 10 is "carried out in the state where the
[ogfgk aviol et- ray hardening type coating 25 material 20

is applied on or under the print pattern 12 of the

pri ntAgelid edhedidn of thdrehtis absdimedf ddoordibye tl:hsﬁerpof plpe water

pattern 12 and the ultraviolet ray hardening resin
pieeses tiamsfareastictal (Aanwas deytedr bnst eressdewh tapre adhesion test

surface of the article and it will be noted_that
meHerd (immotoss d§0i medsutes), b srast onfirnad Eisdl thieryticlegd) had

the same adhesion as the water pressure transfer article (B) having no
topcoat and the water pressure transfer article (C) having the topcoat of
conventional acrylic resin applied on the decorative layer. As the test of

solvent resistance was conducted by reciprocatively wiping isopropyl alcohol

~containing rag on the article 30 times under predetermined load, it was

confirmed that the water pressure transfer article (A) had solvent resistance
remarkably better than the conventional water pressure transfer article ©
having the topcoat. The water pressure transfer article (B) having no topcoat
had no solvent resistance, of course. Therefore, it will be noted that the water
pressure transfer article according to the first form of embodiment of the
invention has weather resistance as Weil as high mechanical strength, which

is accomplished by the ultraviolet ray hardening type coating material which
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surface protection layer on the decorative |ayer

formed by the print patternl2 and therefore the |ater

processes of the water pressure transfer gets

sinplified. [00761 5 Since the ultraviolet ray

hardening type coating material 20 has the activation
perimdbi antd ther dwoveivd yeadhesi on of the dried print

pattern 12, there is not required a separate
[OOGala_ration to activate the print pattern 12 with an

activating agent and therefore the overall_processes

of tlne theatfarst povws of embodimengrofaphiowneln dlisr 2pdhsi Braster

processes are made sinpler. 10 [0Q771 Since th . :
oparatioayweb arerfayneshnging Hap @%@fﬁ[z:ro fimnl6 heveng ihe syid, print

hardened by the ultraviglet ray in.,fthe state wh t
patiptR olA obeR iR ae AeBENIHE (GfpbmBBAIRAY. RRPERI 1 D6 ¥ the
perneates into the insjd f.th . nt t 12 .
S o Bt e TSt pahbg o BT fd FugRthones

ction 15 action is | r

r ot d to the rat.
rasPa}}aév eping tDg COFNE, Fpter a%@ ?I}Fgré eor‘gg%%eS%I%bﬁlgn@m 14,
attern 12 .has_the nechanicall d Lcal.l .
th%fe FORRnLAR I PIRb Lk ias 2 BB7HF LPhARk, thaterial 20 by
of irradiating.: | t.r aviiol et. i rd :
nofycapb @it Pl Sythet, QUL pE inkt o Rt iftbdudle the
Inf ok i ;
e T AR3HeS i B R R e pr A L 1 R
[ofPf4]nt pattern 12, and the decorative |layer of. good
appearance can be obtained. [00791 25 The sane
ef f egt 420 B8 abindlN@G eMennifedibigt uf tthavphetpatestn 12 has
hardening type coating material 20 may be- replaced
adP¥sRR Mabiavhe] eherdyrdvasloe phy hariamiegi tybe apatinpendierial 20
descri bed. [00801 31 A water pressure transfer nethod
is ot Peieed of hhos rifagctos to hatieate the ink, but the coating material

20 permeates into the ink ingredient by printing the print pattern 12 on the
coating material 20 whereby the ultraviolet ray hardening type coating
material 20 and the ink ingredient are wholly unified in the same manner as
the form of embodiment of Fig. 2 and therefore the decorative layer of the
water pressure transfer article has the same characteristic as the form of Fig.
3.

[0075]

According to the first and second forms of embodiment of the
invention, since the water pressure transfer of the surface of the article 10 18
carried out in the state where the ultraviolet ray hardening type coating
material 20 is applied on or under the print pattern 12 of the print pattern 12
of the transfer film 16, the print pattern 12 and the ultraviolet ray hardening
resin composite are simultaneously transferred on the surface of the article

and it will be noted that there is not required the operation for applying a
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protection |layer) according to a third form of

enbodi nent of the inventionis shown in Fig. 5.

Al though this nmethod is typically applicable on the
surface of the article follow ng on the decoration of
the article by this water pressure 5 transfer of Fig.

sudabdpRfteetion hylRk ohettle ddeerativd Rger drnidibbyehe pairtgatternl2
article 10, this nethod of the invention nay be

andi thdrafdrg ahepl Iatableroossseheot ubbacetef pressuen tfirghefer gets
decorated by ot her proper neans, of course. [0081] In

sinhplifedret hod of the invention, as shown in Fig. 5,
there is initially 10 forned a surface- protection

[007®}er transfer film 216 having an ultraviolet ray
hardeni ng type surface protection |ayer, 240 for, g
appl §ineg the witravaelebray hardonmg tawsi sagtingomatedakepilig the

agent (ultraviolet ray hardening, resin ,conposite
ackivelier &u@@m;bt%rch% 4#@@@51@11%&)@ 3 Haﬁ{«?le 1] there
_water-soluble film14 of the transfer film us .
is Pt KeqUES] AroDaFRienIRGEABAB A HRITELS Che PEERT Bathert £ with an
wat er-soluble film 214 co ises a wa - S I
aclieBhe ey, thererore, BR g oL bRFcasBed OF 1hp SEpthRl Fressure
for. exa e, wWhich.is m t of: by
tragtet BRAgnoMEr orobBaTerreetE el Mad oh B e, Ve 10
m@fﬁ decorated by water pressure transfer 20 etc., the
ravi ol et ray hardening type protection agent is an

ultray) 'gh%ftaﬁr&%fé%nk% ﬁée#a%nmﬁmﬁggr BOMtiP AhiB&ial 20 is

mat eri a n IS coatl materi a conpri se

hd’trﬁgﬁ&i“&mthaa\amgvibm £9) | RWitRE SQFPOShbIcORheallravioke ray
IS 1sthe sane ingredient as the ultraviolet ray

hePAEARY BEhd YOGS FhARGATEL® Do el &Mintbothet hesidé oftthe print
and second fornms of enbodi nent, the detail ed

pRESE 1 PhhARs MiekmbRgled Swighitht @dint(Pattéin gRresudbee pidlection
wei ght % (2) multi-functional acrylate 10 - 30 wei ght

acton(i8 fimPare dero thecddcorwmtivealayyt dself 1 th avtclghmdplg2efore the
{4) non-reactive additives 1 - 20 wei ght % (5)

pithoteptimndei hasidre inmedhiaaticlly0 ohd- chemaéaht excellent surface

properties.

[oo78]

Since the step of irradiating the ultraviolet ray is carried out
underwater or before the water-soluble film is water-washed and be removed
even if the article comes out of water, dust, dirt, etc. never adheres to the
print pattern 12, and the decorative layer of good appearance can be
obtained.

[0079] |

The same effect can be attained even if the ultraviolet ray hardening

type coating material 20 may be replaced by an ultraviolet ray hardening

type ink as already described.
[0080]
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(6) solvents Remainder [00831 5 In this manner, after
formng the surface protection layer transfer film
216, this transfer film216 is floated on the surface
of water 218 in the transfer tub with the surface
protection | ayer 240 directed upward (see Fig. 5B).
WherA tdrgtenaesserl tidlmefél hmthdd @f ntdtkod refnfolenngid murface
216 is made fully wet with water 218, the article 10

protestiorglayee) acoolrdoe tooa bhindr o ecofembedinentecf #e invention is
wat er 218 through the surface protection |ayer

shawmms Feg. F.iAlth@igh this methiodrmtypiealls ppplipalls ourthe surface of
transfer of the ultraviolet ray_hardening type

thes artficle foPowing phothe| dgasratiqn ch)r/ﬂl?h@'tﬁfh iby| &1y vatgg gressure
Figs. 5C and 5D). [00841 Thereafter, ul traviolet .

tranafpragFies 2 i alent @upTieehBUFYHag of bhe Aggorajed article 10,
hardening type surface protectiqn | ayer, 240

thie EaeROE 40 GATENEO AL P STONEY EPHGAD G the Fugdece of the

pr.otection, | ay 240P%gs;ee Fi g. .5E). The water-sol uble
artagle gecor e‘ili’yroz B n%?f’d?;%f)fﬁ shing water 224 to
[Ofiiﬂﬁ surface of the article 10 (see Fig. 5F). Lastly,
ot wnd 226 is blown onto the surface of the

artigle 10 tg d ' ig...5
AR e R L
s co . . . _ et
g, R o RS e e PR Bl oy
A 340 Botbhedr lyinilhfall@dviolet
ha\%‘\g? Iﬁ% gtzc ﬁgﬁgg#gggﬁ’g%ﬁgéﬁgﬁé% from eac h@'}’ofﬁﬁﬁe? .%00851 viowe
i EnYakbhe PhESEHEG t hadtsf Qltr@tiolRC et RRIOhing resin
rati ggr&z P\ré’?agils%tPon of 25 the uItral\(/)i ol et §r ay 220 igs
coﬂl?y%'sit@bbﬁ £LdatéLolable Hhhl B4 hReVRipesAI oLl thd WatePdduble
of the transfer film 216 is wound around the article
fild014 07 theerabbfeg filhe 16uhdadawitt ehe fayt famdefiengbddiment, the
coating material to be hardened w thout adhering _
watiasisoluble filan?l4 enon chmpmisas mewnty-sodubleematarizckaving main
protection |ayer 33 240 of ultraviolet ray hardening
inpwpkecmatfipodywiayeaicaholafist ¢trenpleordichhis madefweteand softened
protection |ayer 240" of good appearance having no
byoalssorbiigrwatemd so on adhered thereto can be forned.

 [0082]

In case that the article 10 are decorated by water pressure transfer
etc., the ultraviolet ray hardening type protection agent is an ultraviolet ray
hardening type transparent coating material and this coating material may
comprise ingredient having the following composition, and since this is the
same ingredient as the ultraviolet ray hardening type coating material used

for the first and second forms of embodiment, the detailed description will be

omitted.
(1) Oligomer | 30 - 50 weight %
(2) multi-functional acrylate 10 - 30 weight %

(3) single functional acrylate 10 - 40 weight %
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[00861 5 (Enbodinent 2) In a concrete enbodi nent
according. to the third formof the invention, what
makes mai n ingredients of FUJI HARD HH9986 U N7
commercially available from FUJI KURA KASEI CO., LTD.,
Japan was used as the ultraviolet ray hardening type
(4) oanspatieatddiatdsng nmat er ilal 20awdiglt€s 10 processes were
carried in order of the steps shown in Figs. 5A

(5) piotoghymErizafibe indtiatavi ol et ray h&ridedivegght/$e

- transparent coating material was applied on the

(6)waltvenisol uble film16 by the B &vure application
process imediately before the transfer film was

[0088} oduced into the transfer tub. In this manner, the
transfer film having the surfgce pr.otecti or]c. | ayer P
f or niaYl thip wmnnes| oftay oyming $8e i SWgTars: BYqtegtigp dayer transier
floated.on th

f ft t f t ub wit.h
LG his Braniest B8 120 Teaertedi ot BuTpe PN ISR 5 o the
xR, Pl 1 Che FHFLSES PUPIetBRAaY Ch @ AR Er g upiiirdy b Fie.

o BN Bl S0P Sl 265 g et

A B R ARG 00 P8 0 5R e o et
in‘%n g oG 8: ﬂ}%}?fgﬁgp%é r%%é‘fe&[eo]?i'&éct%ﬁp 1@ tRhdibe film 4%16 to

traviol'e ened surtface protection |layer 21

pe&%%ﬂ&e fhd Q?E,Ft%? ﬁ)l%%SliléOMﬂSfberﬂ thé ullA9Hidt Mgy & dening type
adhesion of the surface protection |ayer of the water
sugfa%é %%1%01:@5 1&%?@{@40?611 Fhé belie (1 @681 Tigs. 60) amd 6DPCt ed
y the thus obtained transparent surface protection

[obgyler was tested by a cross cut. tape adhesion test

met hod (1mm cross 100 neasures), it was confirned

t hat ThageAdr, @heultBRiviblad rhpe229aieirradihtsi om the ultraviolet ray

wat er pressure transfer article (B) having no topcoat
haddnifietydh vatface pretestior layeangf#(értreatafemeg onCyhéehaviielg 10 to

conventional acrylic resin applied on the decorative
hdrdgarthe Asirfacegubtaticolayen240dses Fag hdhecunthregobeble film

by reciprocatively w ping isopropyl alcohol X
2Tebist rinmovregl. byghoweting \mshlngévvmrtzy%@ thengpadace of the article

predeterm ned load, it was confirned that the wat %r
1Q(seesBie 3Fandfastly, a hot wind 226 is blown onto the surface of the

article 10 to dry it (see Fig. 5G) whereby a product 210’ protected by the
surface protection layer 240 'is completed (see Fig. 6). In Figs. 5D and 5E, the
water-soluble film 214 and the surface protection layer 240 of the transfer
film 216 are not indicated while thejf are distinguished from each other.
[0085]

Like the water pressure transfer for decoration of Fig. 2, irradiation of
the ultraviolet ray 220 is desirably carried out while fhe water-soluble film
214 of the transfer film 216 is wound around the article 10. This enables the
ultraviolet ray hardening type coating material to be hardened without

adhering dust, dirt and so on from adhering to the surface protection layer

33



10

15

20

25

5 article (D) had solvent resistance remarkably better
than the conventional water pressure transfer article
(© having the topcoat fornmed thereon. The water
pressure transfer article (B) having no topcoat had no
sol vent resistance, of course. Therefore, it will Dbe
240\ af evlltravdolet eaywhaedeipgstpee coating naterialt ard dherefore the.

according to the concrete enbodi ment. of. the invention
supaee protgeiden warnd0’ of goed appearancrehaving nq ghst, dirt and so

_ hanj cal strength acconplished by the ultraviolet
ong%ep%ié@xpw%%?@ggﬂeng material. [0088] In the
[ q%fﬁ renmenti oned form of enbodi nent, although the

0 nsparent coating material was used as the

| {raviol ray hardening type protection 15 agent, a
(Eustgh?‘-%ﬁ%%arent coating material may be used and the

article may be decaqr ) fac rat:eet.d

Tayer 10oh) s oS RIPOERRY disfdlh RG] GFE 8 of the

iR AN Bt yﬁ&kieé‘kmaﬁﬂ.ti Lafeddl | 519 FIRITRIARD FrRobBESU-N7
manner, it the

ul travi ol®et ray hardening type ink 1Is

o ﬁfé}ciatl{%eé‘vz%i{hﬁ)lec‘ %Jﬁqg?lﬂgg(gﬁﬁ RASERYE LIEsUiisand Yas used

avi ng two ctions oration and surface

as Rhet @tdveflet 28 [l‘gﬁﬁghn‘% O WA nsPafdit: cohtirdf hftfterial and the
applying the ultraviolet ray hardening type

priteRb&Cvedd cas8ad iAMbrdbe ofaherstssd Whbenfin Mgkl 5A ehiowgh 5F.
the surface protection |ayer 240, proper

Theokl¢faoled Rxe hapdétiaetypd Qaasipite A coitan g npxetetial wvaandbplied
others may be forned in the surface protection |ayer

on24Be byratensaublec dilwex16 2by pthd erlivtpgecessi agpbeatidrasprocess
processing. [0090] A water pressure transfer nethod
imacehathlndefaetthe thaosfeh filwr wasintredbed mgntthe ftrameder tub. In
invention is shown in Fig. 8. This nethod is identjcal
thisom@Bnehetheetrhoefenddor Uanipa e sierface protegfion ddyer formed by
enbodi nent except that the material to be gppl [ eﬁ or
appbanedhe soative prateriad stassilonted oprthesatersmeiace of thentnansfer
is not the ultraviolet ray hardening type coating
tupatithi the seriagn profsatien) lodek %11%69?%1 opveg Yoﬁ%é tﬁﬁyeafter the
hay deni ng resi n conposite 20A and this be, carrigd
argigle Fesipushed WBARAIRR 48t B lerastef i opfter taking the
argigﬂzogﬁtngp Ehe( x?v%%e:ﬂo%bvigé the transfer of the surface protection layer
on the surface of the article, the ultraviolet ray was irradiated on the surface
protection layer, finally the article was water-washed and dried to obtain the
product 210" having the ultraviolet ray hardened surface protection layer 214’
formed thereon as shown in Fig. 6.

[0087]

As the adhesion of the surface protection layer of the water pressure
transfer article (product) (D) protected by the thus obtained transparent
surface protection layer was tested by a cross cut tape adhesion test method
(Imm cross 100 measures), it Was confirmed that the article (D) had the same

adhesion as the water pressure transfer article (B) having no topcoat and the
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through 8G . [00911 What is neant by "ultraviolet ray

hardening resin"” is a resin to be hardened by

chem cal action of an ultraviolet ray for a relatively
shorter tinme 10 and takes the formof ultraviolet ray

hardeni ng type coating material, wultraviolet ray

- wabd FRREAE: tiRRfdkstidé {CRNOhGE cotvertnaénichdid yein applied

adhesives, etc. according to its use. These agents

onithel dserhtiyve | laght Aolaytesti ahtoloont peeistmdognens ¢d)ducted by

i ght polynerization nononmer and (3) |ight (opti_calg ]
recipachtivelyewnipiag isapabpylersalinl @ontajnans eag en thkarticke 30 times
commercially on the market as 15 an ultraviolet ray
unfler geedategrhinsel load: itngaseerfitmed thatitheywaker pressurd bramster

~of enbodi ment of the invention generally has solvents
arigele H{Ashadisohwent agistancen sempskaiiy hﬁtterroég&n $hpeonventional

ul travi ol et ray_ hardeni i nk, has sol ventz, such ﬁs
wahbx pRessuad Jeansfar aatigle Qg)nbmnguther fRncgpkdosmgd thereon. The

har deni ng type i phk has no, .sql vents added thereto. an
wWHter ppreReeep VW%ngﬁ Wl%p@%/&@rvﬂ%%t Pﬁngqiﬂ?ﬂ% acgon? oSOClvent

serve as.,a dilution agent., The."ultravjole
refghadeh; ﬁé COMESE, 'Jg]g‘ﬁrﬁg‘g‘iet dt ’wﬁl‘?\ﬁp Cﬂoﬁe@ Jl;lﬁset g}gﬁr Sﬁ%tesfpressure
the fourth for

te %ﬁrﬁ?lﬁyawéaﬁfgdt:ﬂ% oDRE ISP PREE 5 B8 gfvention has

soffh SieBghT P st oR VR B Ll bk R AL PRERER adPilihod by
. i . Al i d al h

e R R R C e coned by

[Oﬁléd%r aviolet ray irradiation w thout any solvent
added. [00921 What is nmeant by the "ultraviolet ray

har d?ﬁitﬂg AEibRHRASIL R of SnBEdiReerts AthouER thB&ransparent
fourth form of enbodi ment of the invention excl udes

cohfifg Mhtdidyl Rlastudedyad FhélaNtragidles ray doriesingetjipavpigection
a solvent contained therein and is limted to the

agdab- 5 ebieitandjairait ebing ayatbaint emsnbe nesi mndothrostiide may
havi ng no solvent add. This is because what recovers

bet deotatedshyothofuifiee photpetion laetrtitsell fofmedebyt neimgf witraviolet
filmis the non-solvent activation conponent in the

rayohasdEniagt typepimky | hutavbblceatingymedexehi hy thiss manner, if the
conposite, which is )

ultraviolet ray hardening type ink is used, then the surface protection layer

results in having two functions of decoration and surface protection.

[0089] |
As shown in Fig. 7, after applying the ultraviolet ray hardening type

protection agent on the water-soluble film 214 to form the surface protection

layer 240, proper concavo-convex pattern 240a such as grain pattern and

others may be formed in the surface protection layer 240 by concavo-convex

pattern processing or blast processing.

- [0090]

A water pressure transfer method according to the fourth form of

embodiment of the invention is shown in Fig. 8. This method is identical to
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~typically a photopol ynerization nononer. The
ultraviolet ray hardening resin conposite applicable
~to the four formof enbodi ment of the invention
conprises the ingredient having the follow ng
conposition; (1) Aigonmer (photopolynerization
thePhethelY 8ok dide? o Milkd ifivstinfebno0d| erabodinadres 3QceptSthat the
wel ght % 10( phot opol yneri zati on nmononer) 10 - 30

mabeHdhto 86 éﬁﬁh‘@d pEkeatbanetthenatiniapattbnt 2 d0the G nafrghim 16
% ( phot opol yneri zati on nononer) 15 (4)

is potothepslymolet 24y bardeinidype cOaBng nsatewsil g bug pep-solvent
non-reactive additives 1 - 20 weight % [0Q093] The

typehattepribleteny Zaidening eesiol oomposite 204 apd) thismawn bercarried
can be 20 further hardened by photochem cal actio

outifi instheatdred thphoeppsl thee Hirstforemn ofmb@@ﬁa&@dzsee TFigs. 84
pol ymer", "base resin" or "photopol ynerization

thigiu .. This pre-polynmer is a basic ingredient
which affects many fundanental physical properties as

[060Moat filmafter bei ng hardened and an acrylic

o | S RSN i 5 bESBSRRE LB Y3 i o e
T RS RR R R SOTBL A bR e
B, FAEEL YT i By, B AR B g i
B T
oSS 5 5 185 it i 57 RS T
preYolymer, (2) light polymerization monomer and (3) light (optical) start
agent as indispensable iﬁgredients. What is commercially on the market as

an ultraviolet ray hardening type coating material used in the first form of

embodiment of the invention generally has solvents such as thinner added

thereto and although some ultraviolet ray hardening ink has solvents such as

aleohol added thereto, general ultraviolet ray hardening type ink has no
solvents added thereto and is blended with an photopolymerization monomer

to serve as a dilution agent. The "altraviolet ray hardening resin composite",

* which is the object of the fourth form of embodiment of the invention is

essentially blended with the photopolymerization pre-polymer, the
photopolymerization monomer and the photopolymerization initiator in spite
of the form of use of ultraviolet ray hardening resin and also has the form of
liquid state before being hardened by ultraviolet ray irfadiation without any
solvent added.

[0092]

What is meant by the "ultraviolet ray hardening resin composite" to
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phot-opol yneri zati on pre-polynmer while maintaining the
practical 5 effectiveness of operation of the resin
conposite and itself participates in polymerization.
There are a single functional nononer having a single
functional group and a multi-functional nononer having
be L4Bd AFitAONHR fouwiis tfhigRadf @nbodisnernfhel shegheerftime ekcmees the
monomer serves to inprove adhesion to the article and
ulttgriblpany leetlenegsrdsin thmposiaé hiwving afsobrenbepntpined therein
hardened and 10 the nulti- functional nononmer serves .
andds dirthitbdge ther nemisolveatedtraminleh rap Hagdering: eesyp|cppRosite
nol ecul es. For instance, the poly acrylate_such as a
hayislgyracoldnt add.dThist fsy be¢ansgswhat gecmss ffesadhesion of the
contraction action of the coat nepbrane caused b .
pribt indgterhoviitdei ransfer filpe i the PABRISCEENSAEVabOR W@Xl%%lﬁnt m
menbr ane becones _high, the aghgfion of the coat. hich ;
thanaetsr spleents tyeel (U E@Vicleh 108 PREAGHIRG JXEF LPBROSHe, Which 18
usefully prevent this, These photgpol yneri.zation -
tynierldret Phatppelygerizagion, Mepp %Ten?ﬁ? ot %i Ty dpgdening

rexfor R P00 SerBEouE R piCR B UG, appontion
B il
e e e L D I e v o
BB e e henone, etc. may be used when the
O ound, 25 evc. my be used

(BYQﬁgléﬂﬁlcﬁFhEPM&@hﬁe ray hardening reaction is an ion

reaction. [0096] "The ultraviolet ray hardening resin
Co(%g%ﬂ(ﬁyﬁ@ﬁzaﬁﬁﬁ mos@Asht i zer, 38 a fillHr;4@weight %
i nactive organic polyner, a |leveling agent, a

(4) PinseigodpmetriaReEbhiingiategent, a thermal pol ynerizatiof-5 -5
prohi bition agent, etc added thereto. [0097] As the

wéight 90l vent type ultraviolet ray hardening resin
conposite 20A

(5) non-reactive additives 1 - 20 weight %
[0093l

The photopolymerization pre-polymer is the polymer which can be

further hardened by photochemical action and is called “photopolymerization

" unsaturated polymer”, “base resin” or “photopolymerization oligomer. This

j)re-polymer is a basic ingredient which affects many fundamental physical
properties as a coat film after being hardened and an acrylic oligomer, a
polyester oligomer, an epoxy acrylate oligomer and an urethane acrylate
oligomer may be used independently or arbitrarily combined. Although the

degree of polymerization of photopolymerization pre-polymer 1s not so high as

final polymer, it is not a monomer and polymerized to some extent and

therefore it has the suitable viscosity and therefore a dilution agent is
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5is applied on the print pattern 12, the

phot opol yneri zati on nononer in the non-solvent type

ultraviol et ray hardening resin conposite 20A

permeates into the dried ink of the print pattern 12

to dissolve the ink whereby the adhesion of the ink
regtfitethin cnisiddrhtion afeheeffestiairesast bperedicat @l itsafster

printing the print pattern can be restored. Therefore,
[0094¢ non-sol vent type 10 ultraviol et ray hardening

resin conposite 20A can have the function equival ent

to tTHee quwtepelyoreaidayions sepneaney servey agchtdidetiomergany for

omt the application of the activating agent, the .
photepoharerieation anprespelyamasac whileyr emiadntainmg ¢ Hhe practical
~ultraviolet ray hardening resin conposite.ingludin .
effectavensrotas peneyEpT- ol Ham TREIRAURP BB 2R }ﬁsgﬂisp%w ates 1

polSh b e 2L o BB 124528 YL SLE B e inel
e e e B SRRt o SPERE B v o more
rop T R, 255, SRR o el BBl by R thesion
to 864 AFHEP S CRIobf el 14 B BlimRYREEbbeng hardoned and
o SR REFRR A B SBeL B Ri, s cagie whih
b RQIOSIS FoltRASHE el "RoP PASARPL VR0 5 A RRIORRD 2 o

polBPLbrAc 48 MbikyAVisohid fdraé(aéiﬁg_de? RbAEatEEh MERNPOS the coat
and the ink are wholly united. This inparts 25

mEBBRAN ealisl b dneddy eiracdtic) Ifuhetdontraivh peweeaf the coat
resi stance, etc. and chem cal surface protection
mémmbein® hesoinds higls ahvedhesivni off drceat meanbirase is reduced, but
resistance, etc. to the decorative |layer itself. The _
theamelyfatarlat@nearmsusdfolly fevdrte this. sThiese npbétopolymerization
enbodi ment are true of this. Since the . )
mphahero|spres i zatd abilgomoagemer fort edjsting tthei pecesty pf the
polynmerization after the ultraviolet ray irradiation,,
ulttiviolabrepehaideniny eesie panppsite tagid AlsoeRgrvVEs dfpoa functional

_ badness after that. [00991 5 As aforemendtﬂ oned, bﬁth .
ingfedipat (aetivation éngresientifoe fepeyertg ghe adhesion of the dried

print pattern.

| [0095]

The photopolymerization initiator serves to absorb the ultraviolet ray
to start a polymerization reaction and is also called “photopolymerization
start agent”. Acetophenone, benzophenone, etc. may be used when the
ultraviolet ray hardening reaction is a radical reaction, while diazo compound,

etec. may be used when the ultraviolet ray hardening reaction is an ion

reaction.
[0096]

The ultraviolet ray hardening resin composite may have a sensitizer,
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~conposite having solvent added thereto like the
commercially' available conmon ultraviolet ray
har deni ng type coating material used in the first
form of enbodi rent and the non-sol vent type
ultraviolet ray hardening resin conposite used in the
a filkey 4R ihectivobreambo golyendr, edovelinhy apepara thiketropy 1mparting
surface protection functions to the print pattern 12
agdnits althethmahpely nufridtEseprahobipiosi agentttoladgdediheraton t h
the print pattern, but the non-solvent type
[0097 r avi ol et ray hardening resin conposite is nore
preferable than the wultraviolet ray hardening resin,
conphs the nhawvohgns dvpe itravedt werandgning resip gomposite 20A
~ fol]low ng reasons. 15 [Ologl i nce the ultraviol et ray i,
is pppliethioRgthecrtint pPatiern dehd eﬂﬁlqtﬁléolymetr 0B BERPIeT 10 the

irradiation for a short fine, .if the added I t
nopIseINaBy DIBG) VIR L6156 Ta PREBE HegH: GOPRPRRT (A PREeates

. | WLl | ati bef h i cle i
inoorheodrisfoeol 6 mEEnErBagR ol diephe peorf efigreby the
' t hoy t f th dhesi ' i f:
oot 0 P TR Gl R0 ey T, 1 phfecilelng e
latize, t ' i
ool iy RIBE 95 250 PRLAR A She' oty ove
. ¢ C o ¢ ; ket
B e
eqﬁ”agéﬂﬂ b he '@YiveRASSEIN RRCHYREIVaeRIgNa bW B51kREeblSomit the
ardened by the ultraviolet ray irradiation 25 in the

apdlithBoRlof tREYBGVRERg ¥ebAE, ithb 2Bir 1Y, &lc. hh@ seleveith, ingredient
ichisin the state  where the solvent is involved,

int heliee WiltdavRgetdr Q#Ceﬂaﬂﬁﬁﬁﬁgs ®eth abngusftaceincluding  the
roughness | ater. us, if there is used the

phétbpayerbhtibaymbasdenigogeraibi has therpokitileyHavlower than the
sol vent added thereto, which is either of [ow boiling )

solvenpobtet, ohie afeghéglofbthd iregoyeredt adhdsiore negther varies nor 1s
possi bility of producing the healthy injury due to .

loweredaftentitsorecovery mivich ety blasciticoexpnestatiins of tlpe stabilization
produci ng. various problens on process or quality

of the Activabomnwhinh etivet begzwected 1l thesglvené $¥ps pRet
partially, if the non-solvent type ultraviolet ray

[0R88Leni ng resin conposite is used, since the

As the print pattern 12 is transferred on the article 10 and the
ultraviolet ray 22 is irradiated thereon, the ultraviolet ray harde_ning resin
composite is hardened in the state where each ingredient of the ultraviolet
ray hardening resin composite 20A such as the photopolymerization monomer
permeates into the ink of the print pattern 12 whereby both of the ultraviolet
ray hardening resin composite and the ink are wholly united. This imparts
mechanical surface. protection function such as wear resistance, etc. and
chemical surface protection function such as solvent resistance, medicine
resistance, etc. to the decorative layer itself. The same functions as those of

the first form of embodiment are true of this, Since the photopolymerization
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phot opol yneri zati on nononmer can al so serve as a
dilution agent for the purpose of the degree
adj ust ment of viscosity, nore quantity of non-sol vent
ultraviolet ray hardening resin conposite can be
prepared in conparison with 10 . the sol vent

moofici Riself typHcipates Thi pobmablisstidheaftec dher plofvidiet ray
adequate and stabl e adhesion only by the action of

_irrhfiativan +hal menboectis weveoseparsged dd eherdhy dhao badness after

non-sol vent type ultraviolet ray hardening resin
thatonposite, which is typically the photopol ynerization
nmononer. Furthernore, since the wultraviolet ray
[009 deni ng resin conposite 20A and the print pattern 12
are 15 wholly united with each o her_ﬁnd hardened and .
t he PRoffyemertiongds jkoh ﬁgn rlfrayiglet \fayc Maggenine resin

function equivalent to the conventionally used. .. . .
comppyitnt hpEng &o ﬁ%sadod?dpéh%? ks 1158, ofmpercially available

coRRanSRIARTNS ShioeBRARIE e, oM B B FRG h if he
o T e SRR B0 YO0 0o i
copoff oot ot ARRIRc Rty 8 SLBUSFAR ChSmAfe AR dhe
sugﬁc‘%‘it Ig%g? %on %acg_r{g Pl $E§&[ E%\&E‘ﬁ‘f ] B8 Rchli& of these

ern I va ravi ol et ray

co%?ogﬁeé Qgh&lgsé il]?li‘&ﬂ?%@ﬁ% tRe $SPaBerh ObAY 8he Ofin-kd19ent type

corative aye The operation of the topcoat

ul%%@hdl&@@a?n HA¥déRing Wi cBmPBSME eid mamef ¢refdrablBORBan the

using a transfer film 116 havi ng transparent

ul%&latvhﬂg\!f Qhethara¥nidiarsieni dempriicnhedngosilventl 20ded cherdo for
by

being applied in the state of solid <color (the
thegsipaiderdasehat e) all over the whole surface of a
plain 41 water-soluble film 114 as shown in Fig. 10.
[oTodls transfer film 116 is floated on the water
surface imediately after the application of

ul t r Sinhcd ether ayltravasldeniay hasiemupnyasin t is lzodeapd Ay the
the timng when the. water-soluble . film 114 i's nmade
ulpraopelet yaywerradintonrfor ¢ ehaw timeyiihghe wedgdcaplegntyis the low
| ayer 5 applied thereto is forced into_water ﬁ18.
boiling eapthaving hle bigh sokasilisy, theysolvant el Bilvoyplatige before the
wat er. washing and the drying.are perforned |ike t
angickpds opread gndsewaiy fhehetrhye sarviger TsuPeer “Grpelfr due to
s}?orr%agee(r)g %ﬁ(ﬁtgihggiotnhv%hﬂgcﬁ rt teI atted solvent is the high boiling one
difficult to volatize, the shortage of the adhesion when the article is forced
underwater can be avoided, but the ultraviolet ray irradiation cannot be
performed until the solvent volatilizes completely, and if the ultraviolet ray
hardening type resin ingredient is hardened by the ultraviolet ray irradiation
in the state of inadequate volatilization of the solvent, which is in the state
where the solvent is involved, there will be produced defects such as surface
roughness later. Thus, if there is used the ultraviolet ray hardening resin

composite having the solvent added thereto, which is either of low boiling
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operation by water pressure transfer whereby a water
pressure transfer product 110" having a topcoat |ayer
formed by being over-coated with the 10 ultraviol et
ray hardening resin topcoat |ayer 130 (see Fig. 11) is
obt ai ned. [01031 The operation of topcoat application
poih®lortdTenivBtiRiling @oény, ehtraiish qossibiytybef perduomepethdhealthy
- using a transfer filmhaving ultraviolet ray hardening .
injtiBs iduieC GoTRpgs iollutipnmer tymbei budypsettion rend lajsohaf genducing .
so as not to cause 15 bl ocking after applying the
varibhs pyokdémi omayrobessdeniwaityesi n conposite in the
state of solid color (non-pattern state) on a plain
[Omdfer-soluble film 14 rather than applying the
ultraviolet ray hardening resin conposite.in e stat
of ©Ovlthe edlesrhanistashalrerdy desmih DAL tlﬁ%ﬁ%vé’to Fsolvent

surface. |In this case,.a non-solvent . type ultraviolet
typeay uarvielitn Faye shirdening s resinorcopposife’ 18 used,  smce the

DbGFpBCRERCah i HARPIGY N G eI 201 Bl Doty Hgbnt Br che

pugé‘q?sqeﬁf)t %Bgéée%oﬁﬁ”@?%%{lf ﬂgf‘fﬁ%c?%ﬁ%ilﬁ@?eiéﬁéﬁ%?Fé%:bélt%bgvent
) i on. i .l .
uligaT ety e hul PR SR ePhee ko B8 uiEbERY & Eimpdbisqn with

_ thtcsnj g';éfvge% IO%%B%{H?#%%% o PIHREhahRIHd ﬁfco?glr%f of%he adequate

préssure transfer

anon SI(:E%@ dg‘:l(r&:l(ialre %lglﬁvle&]l ay\g}lrr1 %ﬁ(})ﬁ%&% ?f ltnaﬁé/nn%?r%gglgggﬁ éiaugﬂva on
in] - BaalenYige kEiar ite,
m%%ﬁﬁbi%d pltgisgﬁ}%? ﬁgfgf gﬂ ﬁtagigmneﬁ;ni cal ﬁggnd codtbosite

witiRB Nk G3hicaly e & HRtep 1§ «@fkagiont ﬁ@noﬂ@@.OFﬁfﬂh‘eEmloa@;eslince the
30 is further inproved. [01051 The fourth and fifth

ulbQFAdIep rap HaRdbRiBt redin tcbfposite R0 Oandaheoitiat patern 12 are
vari ous advantages by using the non-solvent type

whblly amiigddetwitlfabhrathst rond daiderswivpodi the. plbepobmerization
"non-sol vent type" in the non-solvent ty

e

mbhbmayiitdedf whigh has de fingiore siniedeno s fcge genvenfonHis used
i nvention does not nean that there is absolutely zero .

sodferss Paticimates iingradvinenizatibns this piwgepolymerization’ monomer 18

never separated to thereby do no badness after that.

[0102]

In the fifth form of embodiment of the invention, by using the process

 of Fig. 10 is formed an ultraviolet hardening resin topcoat layer by a separate -

operation of water pressure transfer on a decorative layer obtained by
transferring under water pressure the print pattern 12 activated by the
ultraviolet ray hardening resin composite 20A so as to overcoat the decorative
layer. The operation of the topcoat application by this water pressure transfer
is done by using a transfer film 116 having transparent ultraviolet ray
hardening resin composite 120A formed by being applied in the state of solid

color (the mnon-pattern state) all over the whole surface of a plain
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excl usi ve of one having sol vent ingredient added in

order to escape fromthe 10 invention or having

sol vent ingredient used for producing the nononer or

the pre-polyner, but remained if there can be

obt ai ned the function of re-adhesion of the print
watatdodtlle Bint he4 AoRhewhviarfigatd. Vaisitoansfay fibdi Hift isifloated on

the ultraviolet ray hardening resin conposite, which
thd Switepi eatfaye pheedpoblynedterathenapphcatéon tof wibigaviolet ray

necessary and full degree. Simlarly, the 15 term
hatdeming abyientomhppste 864 mod avethe timingtwhee the water-soluble .

absolutely zero of "volatility" of the )
filmhibtd g nyads iprepertin wedndherartisle 100 deying dhedecpratiyy layer

as _high as the solvent and therefore it haye the
appliechttheretp is ferrer intgeyiader 8. ?jtahﬁlﬁé F’g}%"gdﬁé’%’dﬂa“ ray

_ practically. Furthernmore, jt should be unders{.pod,t hat
irragiagiong ke NeatopBiaghishand tt}%tdéynﬁ%@slﬂﬁr SR LR ?che Sfeps of

SETIE FLTIEECTL AT e T
orbSPitn SSTRABAL S EHRRAT A O Ohek Mg, grmste

T ONi C
pr(gcﬁ%q%gﬁﬁ rvﬁfliggq! gﬁpo%iielfaggf 3{%:?52 IrH}g being ovTr-coated With the
RO TREATER: s 08 GREBSE i

mjﬁ&iti ator 25 by irradiating an electronic ray of

|Jher energy on the resin conposite and hardening it
has g w&lgibﬁrbfolfopéﬁt' NEBli @RI fdrlehe water pressure transfer
phot opol yneri zati on™ nononer and the .

B BeQRAkHTRSd BtiseRs BDRARBLr ifilaehbvias Ultehvislesrayrhardening
pol yneri zation serving like the original ultraviolet

re&ity chBpOSI fGmi&d b Béingarfelisiinarity Hazdened) sbhes not to cause
phot opol yneri zation initiator. [01061 (Enmbodi ment 3)

blbdkifg edaar Syt ali-Enobeti reynhasjerdne aesinngpropoditeein the
fourth formof 5 enbodinent of the invention, the

statnetsaliderdlot (pm-phiteny switet on ayplain seviengolubksfibm 14 rather
conposite which is the ultraviolet ray hardening type

thiankapplyireg thalilravioleti Fashherdening s comprRieipMbe state of
the trade nane of Wtype screen ink from TEI KOKU | NK

soliNoFlaCTIURE Bdore (fmting abaan he waber systrcet Hg this case, a

process was carried out in orhdea of the steps shown in
n@i-gelveni ﬂ:mq;ug]ﬂ,travmlet ray hardening resin composite Or an

photopolymerization monomer ingredient may be applied on the

preliminarily hardened ultraviolet ray hardening resin composite of the
transfer film in the solid color before floating it on the water surface to
thereby recover the adhesion of the ultraviolet ray hardening resin and then
the steps of Fig. 8C and the succeeding figures may be performed like the
operation of the water pressure transfer for decoration.
[0104] |

With the topcoat layer 130 applied on the decorative layer 30 in this

manney, depth is imparted to the appearance of the decorative layer 30 and in
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10 8G This non-solvent type of ultraviolet ray

- hardening resin conposite was applied or coated on

.the print pattern of the transfer filmby a wire bar
coating nethod just before introducing the transfer
filminto the transfer tub. The transfer film having

addiient kherespplhednaeinniosl and chemiclt surfnes orotegiion of the

har deni ng resin conpgsite was floated on the water
deapgpiige taser 300 furtdesiwpreved.up and after the, print

[lﬁ%ﬁtern recovers its adhesion wth the ultraviolet ray
0 dening resin conposite, the article was forced

S5 B B B B ) Sl P BB TR off o
Vmﬁ%{lg %Lidgglh i ets e.t ﬁ!ﬁlfn‘rg: I Ohg}ighﬁ%&?@?ﬂ%r@@%&?@gﬁq F%’? I]i;%lg&ening
redif, MORRERS SRl el B Shinal®, BT Sl Sl RAwvens vme
whteTRed fagﬂgqaﬁane4iﬁgt R E A ARBt udd hg%@n%gg{s&mmmes not

carried sane nner as t I ment 3

mehC ?ﬁ%tr gﬁel}és?s AP sb1Nel§ORsRObY BNislVRE irRe®ehtBphiu®! Bt never

ray ening resin conposite the ultraviolet ray

exd1AERNR M NNk O FRTREFSEbAY a8¥&d 2 RkgerRfl8cabB&rom the
name "W PAL-000 MEDI UM', 'the trade nanme of Wtype

iV ReNor Héﬁvih%%ﬁlv'éﬁlt Kol diidvs MANUGART&REINEEhe moHdmer or the
Japan. 44 [01081 Describing the status of transfer in

pr&aclymdr, t bat Eradinedntis, thdie cuat & phesisude the afisheion of
coul d be acconplished in the sane nanner as the
re-adbesiohi dhidde pEhbgadtirachy thbatontddvapeadivaimoingredient in
application of the resin 5 conposite on the transfer
thé i lultnasrsoletar raed hootlemingh temitai conapidsitiec uvilyicduest dtypically
the high viscosity of the resin conposite because the
photrpobymetigatien keanoxaer tagwdnenessaryi and full degreas Stdarly, the
adhesi on of the decorative |ayer of each of the water
tepsp eran eolvant typesilops anati spesn (thyt dhese nedabsplutedy zero of
EInbi?'di mept s 3,and 4 was tested by th% _
"volatility" of the photopolymerization monomer, but means that it is not as
high as the solvent and therefore it may have the volatility in such a degree
as can be disregarded practically. Furthermore, it should be understood that
although the operation of water pressure transfer requires plant and
equipment investment or a safety control, the concept of ultraviolet ray
hardening resin composite may include an electronic ray hardening resin
composite because the electronic ray hardening resin composite containing
photopolymerization pre-polymer and photopolymerization monomer as
indispensable ingredients, which can omit an photopolymerization initiator
by irradiating an electronic ray of higher energy on the resin composite and
hardening it has the function of activation by the photopolymerization

monomer and the photopolymerization monomer itself participates in

polymerization serving like the original ultraviolet ray hardening resin
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cross cut tape adhesion test nethod (1nmm cross 100
nmeasures), it was confirned that each of the articles
(E) of the Enbodi nents had the sane adhesion as the
wat er pressure transfer article (B) having the print
pattern transferred by the conventional activator;
combpbsifaaintgining the ohatopabyintiieatién waitEtopr essur e
transfer article (C) having conventional acrylic resin
[0188pl i ed on the decorative layer. [01101 As a
ten-sheet piled gauze containing xyl ene was
(BmebodimuodtIvel y Wi ped on the surface of the product

eight times while it i.s rubbed thereon_as a 20 sol yent
r esi bt agorcness exampl%@nb@ﬂm*ﬂ%g agegrdingdo 6?18 é%’ftY]otgm-Of

ei ther of the Enbodinents had little ma f the .

embpodinant obthajnsention, gﬁe nonRAvend f@’@&dﬂ%‘%’%ﬁg r%?’@?‘iemng
pressure, transfer article, hayi ng the, conventional .

resip ﬁewosﬁaw?ﬁwgﬁa BhalGavidet i bt ge goBgeggially
t he conv j t ure transfer pr O

vl g, ot Shar o EREPIENET 4Be phRE bRkgEbR T sypShercen

. 0 i ' ' t 0 [

ink o JEIRPRIEREMTIACEURE 2 TIT 2045 y¥tPhoed, and
t hereon had ver ' - Wh:

the, Aoy Re I BRP by BRI el SBEUEn ulRigy: S Rhrough

: B LVRG "
sch 58 67 15t Bl OB 0B BB BRI composit wos
apghiteﬁod&g Bodted! Sn .rtﬁ_guﬂr)]ﬁﬁﬁj g2t oPdhIkRkiEP fAf b9 Aawfe bar
proper conposition for the original precise
cohfifB $héthod jhaﬁbabwint@@&ﬁ@ﬁ? tBE tEqresféy ARG figto fHd traasfer tub.
e activated to the state of making 5 the transfer

THROSSHMES fKRl Eading the thes phpliedatonedslvest tppe mbiranisiet ray
and that the ultraviolet ray hardening resin

haeA8RRR taiRndnigoeiterivas flpatédion dreewabar serfeck whithe transfer
they are wholly united after the irradiation of the

tubl dridasftor ¢he pray pateermbyecohersniss hdhpsiah vaitl theantrsaiolet ray
surface protection functions such as_wear resistance

headening vesin comspasitendbecartidle wapdonced undarfatenthrowgh the
10 decorative layer. [01121 .

transfer film as shown in Fig. 8D. After transfer, the article was taken out of

the water, then the ultraviolet ray was irradiated on the article and
water-washing and drying were performed to thereby obtain the water
pressure transfer article (product) 10" as shown in Fig. 9.
[0107]
(Embodiment 4)

In the Embodiment 4, the process was carried out in the same
manner as the Embodiment 3 except to use as the non-solvent type

ultraviolet ray hardening resin composite the ultraviolet ray hardening type

" ink commercially available under the name "UV PAL-000 MEDIUM”, the

trade name of UV type screen ink from TEIKOKU INK MANUFACTURE
CO., LTD., Japan.
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There is shown in Fig. 12 a water pressure transfer
met hod according to the sixth formof enbodi nent of
the invention. This water pressure transfer nmethod is
the one in which the transfer film 16 having the
protection 15 | ayer 40 for topcoat and the print
[oipgitern 12 for decoration applied on the
~water-soluble film14 is supplied and fl oated on the
© wat dDeskBibing tthe $taans foértransfbr rinteddh of thatBebsdiments, the
the print pattern 12 is directed upwards and the
watert prdssuid tfansfetheopldi be ageemphishad in ghpesame faaeneiogs the
under water pressure is forced into water, 18 through .
cortvlemtipnahghethod pxeept thatt ther epsrasmnr of swplicadon ke resin
pressure transfer. The water-sql ubl e'tlfhisl m 12 tlg
comnhesitaan the twanster ifimyeg earrindiid Vithsgertaig Gificulty due to
fourth and fifth forms of epbadi nent., [01131 thou%ht
the highhviscasty oh theyeanAMRASIERFCEHEC ﬁ}éé Opg O3y the marker was
conposite such as suitable dry hardeni ng coat
usedhf® 38t and other conposites which have 25 wear
resi stance and chenical resistance, it may be
[Ol&gjferably of transparent ink or ultraviolet ray
har deni resi N _CONROSht e r
non- gﬁl@‘g rﬁ(ﬁlﬁsforna ' eeiiécroggﬁﬁ%r ee?]fi %ﬁg‘{cglsiﬁgmcéo‘ﬁ%%eg L
whi.ch i.s.th . b r VEL| '
G i b SRR b e BHhBhial G n hBT B Ghp Msted by the

créﬁ%ogm staﬁ% Of Bl AN thay ShethRdMBIMRE 2HR 160 AHraklifes), it was

€ sufface of the water-soluble film 14 by proper

b at 256 thd MrBEREr @) JRiR MfBsSHehts had the same
Coﬁﬁgﬁggﬁqﬁﬁﬁ{e&ﬁp%nt pgttern 12 may be applied on the

adﬂ’{(]e‘é’fo?lcéé BHe kaXEF pflssRie thensymheficls AB) Haihg khe bintypattern
phot ogravure printing and other proper neans. This 5

trRhdfBireBaby &b ddndintdnednictivasol pitahavireoneptdpceanpnd the
print |layer other than the pattern in a strict

wiRaHregsurenraasfer taraicld (@ pavngaonventiapel aaglicgesin applied

topcoat is forned of ultraviolet ray hardening resin .
orctimpdsiot &tivé hrepr i nt pattern 12 is applied thereon in

the state of prelimnary drying the resin conposite
[0andl therefore the print pattern 12 may be desirably

printed by an ink jet system. 10 [0114] Also in, the .

si xt A or rewnisheeth gdlede 8Bz HONHHRIRS | K3dARe (W reciprocatively

ul traviolet ray hardening resin conpgsite may ﬁeb _
winygl omuthes oEaceehidie g uaHEEhb TS YRUS it 16 rubbed thereon as a
solvent resistance test, it was confirmed that the product of either of the
Embodiments had little damage of the decorative layer, which is not as good
so the water pressure transfer article (C) having the conventional topcoat
layer and showed solvent resistance as good as the conventional water
pressure transfer product (C). The conventional water pressure transfer
article (B) obtained by being activated by the conventional activating agent
and having no topcoat applied thereon had very poor solvent registance,

which was naturally expected.

[0111]
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print pattern 12 of the transfer film 16. A concrete

exanpl e of the water pressure transfer nethod

according to the sixth formof enbodinent is shown 15

in Fig. 13 and the protection |ayer 40 and the print

pattern 12 applied on the water-soluble film14 is in

t he Bt@he HhtFRel Bymatiewdr tddlissmtFvith dAhon-gobiebs]type

Wen the water pressure transfer is carried out, the
ultPNioRS reeiaidepeng vbdinavinop@iter asedhaltiengingt iss¢quired to be

composite 20A is applied on the dried print 20 pattern
adildtat s be toriansf £ prépémedibp¢sition Koy tha sB)ginalrprerise transfer,

state where the adhesion of the print pattern 12 is .
the peiot graétbrinyoftthe trensfeoifilancan Pp @ctlmflate(gm theptatgpf making

har deni ng resin conposite 20A, the transfer film 16 i :
thé bipatsfet passihladypisay bystherphqt@pﬂlwmﬁmmrum@wrmfafthat

13C). Thereafter, the article 10 is fqrced underwater
the ogetavieletvinaly hardanipgsyesin fGOMROFEes anah e tﬂw’—d‘p PRHETD are

habdenci BRBGbRY ETDOMTLY DRYAYELorag EATENOR SL Pa daviolet
o by Wb S b e ke AP fanctions such
as e seeistnch T JoVEDE enEold GATRESyA% Bhe! Biained
d uItr%\éi)}gly% ray 22 is 47 irradiated on the article 10

print pattern 12 containing the
[Ogir%r aviol et ray hardening resin conposite 20A and the
tection layer 40 for the topcoat on the resin

CoONPggih.e i{‘gﬁov@:ﬁ L4 %Ed%ﬁ 88Fafeh Preddfeb tramsfeRafthb@laccording

the protection layer 40 is formed of the ultraviolet

tof e NALGERLME b€2boRicRAPOSH the ihbentibhl BHi9|whtdrapressure
hardeni ng resin conposite of the protection I|ayer 40

trhﬁsﬁei" Iathbardeneond aootiek thie tharshe: filni na\Havieg thaprotection

ardening resin conposite 20A for recovery of the

1a26Na8i B thycddti sndilths rie phttermyld foradécaration apphied on the
order to explain that the protection |ayer 40 is

whevrdehssie tiiget hds sopphieflkmd fibatedvimtlet wedsgr hariddhiergansfer
resin conposite for adhesion recovery by the step of ,

tubOnot ilhditedtedgot thmtuihier prinbpatternyl? thdirgetsdripvarsts and the
wi Il be nade about the protection |ayer 40 bei ng i

aftirlerd® fof the tprati patsern 4y todbal ransierred Uides ST paessure 18

[01161 Al though not shown, the arficle is pragti cally
fofend isatouvatetnad dhrowgh dhe transfer film 16 to thereby carry out the

 water pressure transfer. The water-soluble film 12 may be the same as what

is used with the first, second, fourth and fifth forms of embodiment.
[0113]

Although the protection layer 40 for topcoat may be of composite such
as suitéble dry hardening coat material and other composites which have
wear resistance and chemical resistance, it may be preferably of transparent
ink or ultraviolet ray hardening resin composite and more preferably of
non-solvent ultraviolet ray hardening resin composite, which is the same as

the material for recovering adhesion of the print pattern 16 as described later.
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it may be conveyed by a reversely triangle-like
conveyer or being supported 15 by a robot arm In sone
cases, the order of the step of applying the

non-sol vent type ultraviolet ray hardening resin
conposite 20A on the print pattern 12 (see Fig. 13B)

Thangrbhetishepayel #0oatdyndhe keppliednshethd i wholen sunface of the

water (see Fig. 13C) may be nade reversely and the
wab@rsdiablediiin Uiy prdper apptication ayedre: degiengralegater pressure
conposi te 20A may be applied by spray on the 20 print
tramafdretire fnbpatteen lRansy be apiplied pa tHeqiotrrtion Japer 40 on the
water to thereby recover the adhesion of the print

‘wapart sanhle filpa 1A1byrphotograysg piiEing é\}‘ldh & prARes weaps. This

iR Bhe R APl s
Pa’ﬁt:&?lrlgh?r ?tg?ﬁ @;@%ﬁpgr&il% eapa datiae H?Bﬁﬁ%&ﬁ)é‘ﬁ?r %@ Jar topeoat is
torgond e Singuilel TGP RRG TG P ELSINPPS LG i et Dot 12 i
op TRt PN P St g e s and
bR AR TSI ST ad By Sk o setom

| ! eni resin
[OﬁgQPOSIte that may be typically photopol ynmerization

Io_m‘;‘r : | The ultraviolet ray hardening resin conposite
appl i . - i oy ) , _ _
P HSAELF S R Y SBARSERTbE g deei o olotile

rag%@?bﬁg rds$n BRpPaIE Ay MeaipplRduie Geédverinieadloasiom of the

m forms of enbodi nent, the detailed _
px??&ﬁbﬁf‘ﬁé}hom 0% 18 frhadfer (A)n Q6. gore@ncrete example of the water
phot opol yneri zation pre-polymer) 0(2)
predbidetrinsfel eisthod Gicyd g 30 the Sikthdoghtof ¢mbodiment is shown
(phot opol yneri zati on mononmer) 10 - 30 wei ght % (3)
inSTRYNE dndniid prabctinr ldyer el0(quirbtlupptiptrpaitteani Bhapplied on the
mononer) 10 - 40 wei ght % |
water-soluble film 14 is in the state where they are dried (see Fig. 13A).

| [o115]

When the water pressure transfer is carried out, the non-solﬁent type
ultraviolet ray hardening resin composite 20A is applied on the dried print
pattern 12 of the transfer film 16 (see Fig. 13B). In the state where the
adhesion of the print pattern 12 is recovered by the non-solvent type
ultraviolet ray hardening resin composite 204, the transfer film 16 is floated
on the water 18 in the transfer tub (see Fig. 13C). Thereafter, the article 10 is
forced underwater together with the transfer film 16 so that the print pattern
12 containing ultraviolet ray hardening resin éomposite 20A is engaged
against the surface 10S of the article 10 (see Fig. 13D) to thereby transfer the
print pattern 12 containing the ultraviolet ray hardening resin composite 20

and the protection layer 40 for topcoat and then the ultraviolet ray 22 is
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(4) photopol ynerization initiator0.5- 5 weight %1 -
20 weight % (5) non-reactive additives 15 [0118] As
the non-solvent type ultraviolet ray hardening resin
conposite 20A is applied on the print pattern 12, the
phot opol yneri zati on nononer that is the non-solvent
irr@dihtebnothd natield @0t whardbye thorpriwl pattierhyp2 containing the
ultraviolet ray hardening resin conposite 20A
ultpgevioRatras Hartlenivgeredin esmpnkite20Amdthanpratoctien lasen 40 for
12 and also into at least a part of the protection
thd topepatl6nfibe weepcoanposite dis gl@lrd@l&dw@ﬁﬂ r 4B+ Ipecase that
adhesion which is in the sane wet_ state as the _print _
thepatrvtachion2layandd® He fororedcof dhel ulfsavialpt we&aafiewlg resin
after printing the print _pattern 12 and appl
corppositet then ulteswpleztor&saﬂila@éem@gowﬂ%cﬁomﬂ? %/éhe Pfotectlon
described in the fourth and |fth orrrs

layencd® imtnlho Aardenedqiageran wi
actiyvatin agent can ﬁ_& d The pI I cation..
cox&pwlﬁ% 204ty HeongTagE ﬁﬁﬁh@ni% by %ultE%Y%Oﬁe@ f&?ﬁlﬁf’é’@?‘fmﬂ-
'In ﬁg ce eac ﬁ)é%ﬂ??[tetg::ﬁ]eﬁgn F?c&ons ult Sengf%’ogether with the
iR %g%yf“ £aL O TRIONEN 98D s\aﬂl BRSect bR bl thd step of
ayt LT %n§§$3$’eﬁﬁ ?l(r: ‘%Isr‘] degr egsg # sep o
1rrlagba§:i1%§ mg%g%fﬂe{iﬂ @‘3&” ¢hih ésc Jfoi: AN BEM made about the

9 glm |va|ono he print pattern

Egﬁé}ﬁ‘ SaylHkkdSh Ed¥Bposit

pr&%t@ 1flagllo gdrﬁy ggoﬁgegg?ggﬁrgfggé tor‘?l yt heagrﬁggllfeegﬁ}af t ePOSI =
Hﬂ‘;jnsf erring the print pattern 12 thereon, each
|ngred|ent of the ultraviolet ray hardening resin

conpasitaRchbtSHeR A $he e tipleck gRataealy fatddandereaer while
perneates into the ingredient of the ink of the print

].ﬂ% ardemng Tesin

it Bﬁw BE ohgepdilby herddfeobslpt tribmdlelige cod@efar o bpimpasupported

whereby the ultraviolet ray hardening resin conposite
by2@Arabst bnt. hEn i sogtiediagas, ohe tdrder nkd ohe tstep pof mpplying the
pattern 12 are hardened in the state where they are
nothedlantutyiteedltrandolel scayt]tﬂfdtehmgwsoh@mmltha‘%@% Ahrige print

partsesrlnnm (see Fig. 13B) and the step of floating the transfer film on the
water (see Fig. 130) may be made reversely and the non-solvent type
ultraviolet ray hardening resin composite 20A may be applied by spray on the
print pattern 12 of the tranéfer film 16 floated on the water to thereby
recover the adhesion of the print pattern.
[0117] |

The "ultraviolet ray hardening resin composite”" excludes the solvent
containing type ultraviolet ray hardening resin composite like what is used
for the fourth and fifth forms of embodiment and therefore is limited to the
non-solvent type ultraviolet ray hardening resin composite having no solvent

added thereto. The reason is that the recovery of adhesion of the print

pattern and the protection layer for topcoat is going to be based on the
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conposite 20A and at | ease a part of the protection
| ayer 40 for topcoat are hardened in the state where
they are wholly united. Thus, nechanical surface
protection functions such as wear resistance, etc. and
chem cal 15 surface protection functions such as
noSebNEAt d@Biatioan eempoReht iinethe siontsuleant tyte ultwagiolet ray
inmparted to the decorative |ayer itself and al so o
ha@lhess ofedih tbmpopitet hal amayayper t#pichlly mhoteralymerization
the print pattern 12 for the decorative |ayer _can be =
monoptery Bthe Gitrariokhemyshyrdeaning tieein) composist @ppliggble to this
hardening resin_conposite 20A is hardened by the .
inventtioay cobpriseaythet Megnediandy wiich hag the felpwang fymposition.
resin conposite of the protection |ayer,h40,is,al so
Sirar thinddgredient i the same g whet inushd gk thgefoh and fifth

ingredient of the print pattern. 12, th j ngredi ent of
formaseofATabediEies 56, GRtaas P IihEs Gt the

(DpbaER RSOB AT AR RGPS whot | y S0 B et

s TRGTRIGTERE o bovause thoy cannot be
st EhellsHET e e BRACTSR cover - ae al reaty B0 Weldit %

o f3ele RESreRe SR, P ool vher T2t on 1t T never
fﬁ@g@%&g?%?}gﬁggﬁgjg%&)badness t her eaf tgy - W@ve&%ﬁ %

ron. 1 Then, as shown in Fig. 13F,

ONBEn 2fitistob nj ected to wash the article0.5 -5
(4{)93\9\2@’3 ?gﬂt%@r%byl reﬁove the water-soluble film 14

W%h be transfer film 16 which the article is covered
th. Subsequently, as shown in 5 Fig. 13G a hot w nd
(5280h SeRbtPMadditiee article 10 to which the Jpr2hweight %
pattern 12 and the protection |ayer 40 for topcoat
[o¢oglt ai ning the ultraviolet ray hardening resin
conposite 20A are transferred to thereby dry the .
sur f 2getief nometlvehe ty® ulieadblet trhp hordeiizg resin epmperjte 20A
t he decorative layer 30 and the topcoat |ayer 32 is .
iscapyppiledt @l ths peini mattann) 12,1¢hd photopo izatkih manemer that is
are provided the decoratjive |ayer 30 and the topcoat,
tHeayen-selvent lnetivetiondnsredient Ip the o spbvent g@st wlirayiolet ray
t he appearance of the

hardening resin composite 20A permeates into the dried ink of the print
pattern 12 and also into at least a part of the protection layer 40 for topcoat
to dissolve them whereby the adhesion which is in the same wet state as the
print pattern 12 and the protection layer 40 immediately after prin’ping the
print pattern 12 and applying the protection layer 40 can be recovered. Thus,
as described in the fourth and fifth forms of embodiment, the functions
identical to the conventional activating agent can be accomplished. The
application of the activating agent, thinner, etc. can be omitted. Since each
ingredient in the ultraviolet ray hardening resin composites such as the

photopolymerization monomer generally has volatility far lower than the
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decorative |ayer 30, and will farther ‘strengthen the
nmechani cal and chemi cal surface protection to the
decorative layer 30. 15 [0122] (Enbodinment 5) In a
concrete exanpl e (Enbodi ment 5) according to the sixth
formof enbodi nent of the invention, on the plain
sol¥e et & 0B @ dribb thadhegion f@ioRerdd@aedheitheofvariation nor
pol yvi nyl al cohol was applied or coated in a uniform :
rediRbinar whbtehR0they getitdtionbod itke puirftagattarnrican Ureeextfectdrhto be
is comercially avail able under the trade nane "KLCF
madvRREMEMNET 3 MEDI UM' and an et hyl acetate by THE
| NTECK CO., LTD., Japan by the ratio 1:1 as the
[0119bt ection | ayer for topcoat by using a wire bar
coater having a wire bar of a dianmeter of, 112 and .
wi r eAnthbeltragiodetdeast 24is wsadieted gndhgiagbicle %%Efﬁnsfemng

normal tenperature 25 atnosphere for 10 m nuies, there .
hpEinhmateray 13 ShevapRacb SR RAIBRE LI WHFAVIOR ¢hp TR dgning

s o
B B P B BB b e
S e AR e 208 ond
SHEFBRALE I DL AEIA lE  2TO el e a
b0, 3459 FIPIS SRt 4 A ol 3R ding i

coﬁﬁfgﬁgﬁé HILLndSGOak: %n%é’lft dthehet pRtedtedn 1y A® foretopesat are
adhesron in'the 1n there was used the non-sol vent
hdr}i@ﬁ%&" iﬁn{ aMb OliGte il RARESH 18 AR ueeiEHOSTHEs, Whieehanical
I's the ultraviolet ray hardening type ink commercially
sdlRb phbiectfs efurichions @dth nATRalVrAidta0d, MEDI b, chemical
t he type screen ink from TEI KOKU | NK MANUFACTURE
supfice prbBbctio Sumaivnsaduchnas sylvend Qesibtarae] oleelicinayresistance,
hardeni ng resin conposite was applied on the ink
ctpabirerimpdrped b {int decovative ldyert iteelffaard falsamadhesion of the
Wi re bar coating nethod just before introducing the
piiotetifelaybi Ko fontopdohe to thaptiet rauternThefarrthestesprativadayer
having the non-solvent type ultraviolet ray hardenjng .
carebe nmpoopedi Sentitasecynly ivelen the ultraviolet ray hardening resin

composite 20A is hardened by the ultraviolet ray, the ultraviolet ray
hardening resin composite of the protection layer 40 is also hardened. In Figs.
13B and 13C, although the ink ingredient of the print pattern 12, the
ingredient of the pfotection layer 40 for topcoat and the ultraviolet ray
hardening resin composite 20A are not shown in the state where they are
wholly united, it should be noted that they are shown to be conveniently in
the layer state because they cannot be distinguished if they try to be shown in
the united state in these figures. Moreover, as already described, since the
photopolymerization monomer itself participates in polymerization, it is

never separated, which prevents badness thereafter due to the separation.
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- was floated on the water surface of the transfer tub.
After the ink pattern had 15 adhesi on recovered by
this ultraviolet ray hardening resin conposite, as
shown in Fig. 13D, the article was forced underwat er
through the transfer film After the ink pattern and

-[Oltzh]a protection |layer for topcoat were transferred in

this manner, the article was taken out fromthe water,
the Thdd, raviledweh ihd@ignasF] thadiattedhonet Bé iarinjecte tmwash
it was washed by water and 20 dried whereby the water
thepresisle byt wabaf es therélst eefuvedtint wator-sakibdhdilm it of the
Fig. 14 was obtained. [0123] (EMBCDI MENT 6) The water
trapisfeashine 16rahahethewadigeis coverdd iwithhSubseasienslinas shewn in
25 EMBODI MENT 5 except that there was used _what wa

S
Figbkad,ne dobwinid @iy blowe tcthe ardcleddytrewhech the piipé pattern

trade name "PLA-ACE" manufactured by THE AaFII X
12TORVOheoproteaiion lgupmdlaton HpospbreBidinmy zﬁg rultggviolet ray
topcoat of the transfer film and hyl acetate.by the
hapdgnipggpesin gomposife) £OA are( E‘@B@%rvéf/%@rﬁﬁfe%ﬁéﬁwa ?/S‘lr?ace of
ressure transter carried.out.in,the same nmanper
ar e s pbR T oo Haies 10k BNty ke PR R LY fod the
the protection | ayer. .5 r tQpcoat of the transfer
tORGoRIANRE Fr%ﬂlﬁ%d (Is‘fa?/%o _r]ég‘ni ng type ink called the
0 de nane "UV PAL-000 MEDI UM manufactured by and
rcially available from THE TEI KOKU | NK

MANUE@CT UR ' j:

one i QWES g!(?lhgraél_%@r pl{@% F%ég@%&g ?tlg%l }]eg%ir ?ﬁﬁ%@%& E’tﬁ)coat
cqye 4 h

i B0 e SRR B R i Pl o PEOME appagia of he

deic6fe&fi}eafgkrgp 381 addoall #i@sferQftrd B ha ARUB tm&thaniéAdImL élefinical
require

or original hardening of the conposite was

S@Pe[c%gﬁgt&%n%%ét@EMivd lagbr Bef ore finger touching

ryness, a proper pattern prepared with a paint

[o$¥gk em sof tware by using MC-10000 of a |arge-sized ink
jet printer MAXART series manufactured by THE SEI KO

(FERSNInfeR:,5)LTD. , Japan and si x col ors

In a concrete example (Embodiment 5) according to the sixth form of
embodiment of the invention, on the plain water-soluble film having a main

ingredient of polyvinyl alcohol was applied or coated in a uniform manner all

over the whole surface a mixture of what is commercially available under the

trade name “KLCF IMPROVEMNET 3 MEDIUM” and an ethyl acetate by
THE INTECK CO., LTD., Japan by the ratio 1:1 as the protection layer for

“topcoat by using a wire bar coater having a wire bar of a diameter of 12mm

and wire number #8 and after naturally drying it under normal temperature
atmosphere for 10 minutes, there was arbitrarily handwritten a pattern with

a tip of a brush having an ink alkyd resin manufactured by THE INTECH

CO., LTD., Japan and a brown ink called the trade name “KLCF
IMPROVEMENT 3 BROWN of nitrification cotton attached thereto whereby
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15 of pignment: systemoiliness ink were printed on the
protection |layer and then they were dried under
normal tenperature atnosphere for 30 mnutes whereby
there was the transfer filmhaving the topcoat |ayer

~and the ink pattern (corresponding to the print

theRatw £y Bhtaihéd b trA:fn fidnt hevingf thEMBODEAENT Bayr for topcoat
through 7, since two |layers of the ink pattern and

and e phdt pattenm fomyecorhtiont Gritatatorwestondisstoothegrint pattern)
al t hough sone nore tinme were required for recovering

lanhinatediBlsé watef préssure kransfeewas caaried opthiniqrden ek thy steps
transferring the transfer filmhaving only the ink

showan farfige photiematn e cering the Werwer Sidstul & OFdatstoerPply
according to either of thf éS qugdi nts was carrhed .

to te ik nestsannien tecowtiapef the tey alfcEeGoF ey pghesion n
wrinkles of the pattern bfin over due |

thet I e SYARCUT LI BROEONGAT (R AUTaTIdet o hgrdaping resin
corggggi&q? gvlvﬁ{cé) y%&sgrﬁ%ga%iﬁfeg:n%r f gﬁ}sr}%ﬁ 5 ﬁlgl f?{g]neamercially
N L e T Bl g
in]%%%%}mog@ i@%%ﬁ?ﬁi@gtﬁ% iecg;{?'z %ﬁgﬁ?.og?fgggoﬁ-golvent type

SATRAE b Sheh, SEARG PH ohL d a pattrn

(pl\tl;lg? é'a%rﬁj‘ oﬂlﬁsﬁ'ahﬁfsﬁ?rﬂﬁ@b tRe RALL Bhr EHRN %%e}tll\l/g%{lﬁ!fbefore’

rrpressure tra er article W(see E

inDRNLES G QRGeRL AIRY ShiorhiatRediRyul. aNsf Btnsfhg filie having
print “pattern which the non-solvent type ultraviolet
thE orPESI¢eR BEhd AREAVIERANOS herdepeigreadiadconmpasiteythus applied
recovering the adhesion of the print pattern by the
wiE8bikedHRRSWh ferangfalesd thadraefshtudf. Afhe Gepekrpaiten had
of the decorative layer 10 inparted thereto. .[01261
addesidie racivesédrbyothishelitecolat rae Hadenimgndesinecomposite, as
topcoat |ayer of the water pressure transfer article

© shobtimétleby3Bathe airticle wasboutadenndevaater tteoegh phe fransfer

cross cut tape adhesion test nethod (1lnmcrosgs 100
filmeasifiers thei inkl Spatsewordnd ribe ometectina lawerci@ topcoat were
according to either of the enbodi nents had_ the
transferred in this manner, the article was taken out from the water, the
ultraviolet ray was irradiated on the article and it was washed by water and
dried whereby the water pressure transfer article (product) 10" as shown in
Fig. 14 was obtained.

[0123]

- (EMBODIMENT 6)

The water pressure transfer was performed in the same manner as
EMBODIMENT 5 except that there was used what was obtained by mixing
the acrylics lacquer called the trade name "PLA-ACE" manufactured by THE
MUSASHI TORYO CO., LTD., Japan as the protection layer for topcoat of the

transfer film and ethyl acetate by the ratio of 1:1.
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“same adhesion as the conventional water pressure
transfer article (B) wthout any topcoat having the
print pattern transferred by activating the print
pattern by the conventional activator, the
conventional water pressure transfer article (C
[01Rali ng the conventional acrylic resin applied on the
20 decorative |layer and the water pressure transfer

(EMBOBIMEMNAIdi ng to the EMBODIMENT 4 or 5. [01271 As

a ten-sheet piled gauze containing xyl ene was

r eci Pheo eattew prgssune peansfer Wes earrfedceuiohm this spmggyanner as

ei ght times while it is rubbed theregn as 25 sol ventl
EMBODIMBNE'S Bsnd Prexgent &onf pitaparphine tﬁweﬁﬁr BEtEELin layer

either of the EMBODI MEMENTS had _shown_th ood sol.vent
forr tepreatapicthectianstardiim the Waviddet tae hegsiERe: isRg) 10k called

thq & H{ﬁgﬂ% Srmar UG P850 ﬁa‘@@ﬁﬁﬁﬂ\@’é ﬁ}q@f@g@&@ I $q$gE8£%’e%%ia11y
s
whtg{:]‘lg qutﬁ]r@ %%%rgpg%a ;4: ngoé%?o.e } ogaegﬁegﬂfolccgﬁ% lpfugg?%egr’%ﬁ?ﬁhesion
ol SO U SH AN AHUEG B PlesRyRRH G Bl ARLHIARY Y very
ALy AR oL 0 o GO0 i

re@%ir@& Q&Sbﬂ%ﬂl }fa'fﬁe . Mfee(fo@m%d%'iﬂen&a@ ahi@sd pufBed stopped

e protection [ayer for topcoa the characteristic

j i I hBud ik o PBYNRES a dREpdinpatteet @etpaRd Witk a paint
u o]?%g%glﬂo%te ar%undgt he patte?n%raﬁsferrgd body 10

sybft ls6ftRard BYatsiHENEC- TO0BBSH 21890 sidvdl ialk jet pyirttor MAXART
harden the ultraviolet ray hardening resin conposite,

setids rhatkuetiredbyeTHRE BEIKOPESPSON 3@/, 14D.t Aapan and six colors
pattern-transferred body by the ultraviolet ray

of itathint syatemhoilmetb dpkarwerempointyd uni the motdetisackayer and
other, there remain the roomof an inprovenent in a

thdaghes wéresdribdamdgl asx e desperatiuresatveesphess fend0 minutes

therefore it should 'be 15 understood that there %‘%2 X
wherebyphrere dvasithe dxarsiee filus levas the dercoatjayprmngathe ink

strength, solvent resistance, etc. by consideration of
patbam (egrresponding to the print pattern).
[0125]

In either of EMBODIMENTS 5 through 7, since two layers of the ink
pattern and the protection layer for topcoat were dissolved, although some |
more time were required for recovering the adhesion of the ink pattern than
that in case of transferring the transfer film having only the ink pattern
provided thereon, the water pressure transfer according to either of the

embodiments was carried out in good manner except for disappearance of the

wrinkles of the pattern being overdue in the circumference of the portion

" especially having the deep color. Moreover, the water pressure transfer article

(@) obtained in these embodiments had the topcoat layer applied all over the
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.. 340 applied on the whole surface of the
iyl

material, ink and ultraviolet ray hardening resin
conposites used as the topcoat |ayer, these kinds and
their conposition ingredient. [01291 20 There is
shown in Fig. 15 a water pressure transfer nethod
according to the seventh formof enbodinent of the
dedoPNEHé Ilﬁﬁer i sltwat@islpveish ransfeor cavsd ér isreomidoned thiag the
one in ich a surface protection |ayer transfer film
wabdbpeavimgtransier faatieleprambatingdn EMPSDBMEND S had a little low
protection of a surface of an article applied on a )
degmee:»f-gimmmpaﬂeldnwﬁbaheswgtmpme@aumﬁraﬁsgﬁt atdicpp aecording
water 25 318 in a transfer tub not illustraft d so tha}i
to tthg E%aa@awasc@iw Tagpest b the Togling celogh RaRHSkably
and the article 10 for the surface protegtion |ayer
begap thane that awdt dheedvaltde rPiRabEe BF@%’@ e ?‘@1“‘? r (BY (see

e b b LB G g
wat er -_s, 2 1K .
ool LB S bR P U SRR b Mot

oobE3h TS %R S AP e e

ol o RPIERL R S5 PARIEST 158! Sapie taver

ace protection | ayer

Ubre film 314 by proper application neans
[Ofﬂ%]h as photogravure printing neans. The surface
“protection layer 340 may be fornmed of ultraviolet ray

har depi i L88EH0% IMRAE! dRordifvd Ol land théeopetagrlayer of the
pressure transfer nethod according to the seventh form

wRfer SpRQGH R Bansthie asticlb asitapidd 9t éath bAyhe &dbodiments was
applied on the water-soluble film314 is in the dry

teSledlley b2edsshhg-tahbAdhewlvinciest mathbd di e ceoss T0O0ometferes), it

undried state of the surface protection |ayer 240
isaeatiticddhat thbertile dedoodingoto dishenbbthierembodoesimihad the
When the water pressure transfer is carried out, the
saphé radhesiet asythe conventional water pressure transfer article (B)

- without any topcoat having the print pattern transferred by activating the

print pattern by the conventional activator, the conventional water pressure
transfer article (C) having the conventional acrylic yosin applied on the
decorative layer and the water pressure transfer article according to the
EMBODIMENT 4 or 5.
[0127]

As a ten-sheet piled gauze cohtaining xylene was reciprocatively
wiped on the surface of the product eight times while i is rubbed thereon as a
solvent resistance test, it was confirmed that the product of either of the
EMBODIMEMENTS had shown the good solvent resistance equivalent to
that of the conventional water pressure transfer article (F) having the topcoat

layer of ultraviolet ray hardening type coating material.

54



10

15

20

25

har deni ng resin conposite 320A is applied on the dried
surface protection |ayer 340 of the transfer film 316
(see Fig. 15B). In the state where the 20 adhesi on of
the surface protection layer 340 is recovered by the
ultraviolet ray hardening resin conposite 320A, the
[o1eghnsfer film 316 is floated on the water 18 in the
transfer tub (see Fig. 15C) with the surface
pr otTecttieoRMBOBIMENTSiptlaouish Hithe stater pressiusa ftragsfer was
the article (undecorated article) 10 having no
cardisdomat nning dpe trastenihn hesing Hae pueteation derrer teceat and
the transfer film316 so 25 that the surf

' ce .
thepiiok aettesn foaydecozaigor dntiat reaHsen demnaiedt apgyafter the ink

hardening resin conposjte 320A i.s engaged agai nst. the .
pakiart avas 198ivitet hBY apPpnes 1%19( é’é@fa"ﬁrqa‘? rpypfaggening resin

oS AL, L1 UGS R SHSEL OO AL, Aaim s
cosBERE S5 ORI, IS R YRR ane
o T B co BB B Il L Mt
ol 18 U0 g B o S T e U

(a@tgc}%%%uggég 9}\%2%‘{ ﬁgﬁéﬁ? r&rﬁeﬁmé/\’iaf)gitfyeﬂcoeﬁﬁfﬁé@l {1 Qld8biolet ray

he artic 10 is torced
i ' e, AR DB GRRMRWCENBYIR £ a6ahyer on the
ha#@?%%g?gﬁ?wﬁﬁ%%%éyer or g%i ng su%ported(ﬁjg?/ a r%bot
pa%fé}h-t%aﬁéfe%dyboam teerulgfavidles sheprafdiatipnl whilg they are
ultraviolet ray hardening resin conposite 320A on the

wissllyf a6Red Qvibh @hel btles, tleerredtin (theaool ¢ anl bpravedient in a

the step of floating the transfer film on the water ,
de3ée 0$eRrfce. gld&D hndryudfecoraneotievamssaid thexbioteeit should be
ultraviolet ray hardening resin conposite 320A may be
urakpbiced hias ptteye onat hbesimparted proteegtxcellentayarvciago gloss,
to thereby recover the adhesion of the surface. )
mpeledmcdl etrenigtlyerol3ent 1E5igianey 1cthheiulconaiderriaen ¢fy coating
hardeni ng resin conposite 320A applied on the surface
mpteriac tinknandyadtrayidied fray Heandeniag desity compestepused as the
recovering an = adhesion thereof serves to Iﬁr operly

topceahlayer, thesedkindg andy thedeoqmpesibion speredie
[0129] |

There is shown in Fig. 15 a water pressure transfer method according
to the seventh form of embodiment of the invention. This water pressure
transfer method is the one in which a surface protection layer transfer film
316 having a surface protection layer 340 for protection of a surface of an
article applied on a water-soluble film 314 is supplied and floated on a water
318 in a transfer tub not illustrated so that the surface protection layer 340 1s
directed upwards and the article 10 for the surface protection layer 340 to be
transferred under water pressure is forced into the Watér 318 through the

transfer film 316 to thereby carry out the water pressure transfer. The
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| ayer 340 of the transfer film 316 to recover the
adhesi on of the surface 20 protection |ayer 340 of the
transfer film 316 and may be of sol vent contai ning

type ultraviolet ray hardening resin conposite, which
IS the sane as used in the first and second forns of

- waldteold@IeNkiANSP2 MBY Be tbb BoResad welit typmed with the first

- ultraviolet ray hardening resin conposite,. which is
thrbiigh FEFefamaleRInbodindemt. f ourth through sixth forms of
the invention. One exanple of the solvent 25
[0D16oht ai ning type ultraviolet ray hardening resin
conposite and one exanple of the non-solvent type
ul t r'Elvé shefhce ayotharioke bayey F46sinay dengfos pravescemposite guch as
as follows. [01351 (solvent containing type .
dryuherdesiingepat ayethueddnangpatest Ank srkieh has) wear yegistance and
Qigonmer (2) multifunctional acrylate  (3) single,
mefdﬁmne iresiatancer [ihet wirface) pradecticn Me@ﬁe?@dlaﬁaﬁfisbﬁegpsh‘%%f’n the
phot opol yneri zation injtiator 6) solvents 30-
WHBeRHnes oF oWt ausakap gl 146 pripetepgfica gqa meass such
wei ght % 0. 5-5wei ght % mai nder ﬁg 3 (non-s ent
as (RsEOgHaVUEG | RILRENE JPeRBF-d AP S| 0%‘6%06& 'rrl]ft" r ?Jiq may be
50

o 0 B SRP BT S *°

idd t opol yneri zation mononer) 10 - 30 weight % (3)
| e functional acryl ate (photopol yneri zation

Imr)“n;) fli{t%? uter %Qeé/&irg Hio 2866 Hn ANOH WAL HEE 8 Rhb QBventh form
of embodiment, the surface protection layer 340 applied on the water-soluble
film 314 is in the dry state (see Fig. 15A), which is not different from the |
undried state of the surface protection layer 240 according to the third form of
embodiment.

[0132]

When the water pressure transfer is carried out, the ultraviolet ray
hardening resin composite 320A is applied on the dried surface protection
layer 340 of the transfer film 316 (see Fig. 15B). In the state where the
adhesion of the surface protection layer 340 is recove_red by the ultraviolet ray

Ihardening resin composite 320A, the transfer film 316 is floated on the water

18 in the transfer tub (see Fig. 150)- with the surface protection layer 340

upwardly directed. Thereafter, the article (undecorated article) 10 having no

decoration applied is forced underwater together with the transfer film 316 so
that the surface protection layer 340 containing ultraviolet ray hardening
resin composite 320A is engaged against the surface 108 of the article 10 (see
Fig. 15D) to thereby transfer the surface protection layer 340 containing the

ultraviolet ray hardening resin composite 320A and then the ultraviolet ray
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5 weight %15 (5) non-reactive additives [0137] 0.5
1 - 20 weight % Since a nechanismthat the activating
components of these wultraviolet ray hardening resin
conmposi te 320A recover the adhesion of the surface
protection layer 340 is the sanme as the ultraviol et
327 ay hesadiened o2 Gheeaiticleopobaviagf ohe reuacer ipmgtectien layer
adhesion in the first through third forms and in the
corftalfiihp thraviglet siast fafdeming résinderaposite deargiepedophereon
of the function of the respective conposites wi_l| be
whentiyt gk ultnavioles apriandenineresin cavingste 3304y and the surface
har deni ng resin conposite 320A is.inmersed into the
pr&‘tectﬁmbmr&@aredmrdﬂn%&eszﬁ}gmh@@)eby the resin
coni)osnte 320A and the surface protection |ayer 25 340
[0488] whol Iy united with each other, but if Fig. 15
tries to show such sflate, it 0SSi

for Dodeseabaskwithste ﬁ&ﬂ%ﬁ@fﬁﬁ%ﬁ?’blﬁﬂfé‘g&eﬁp SReIBERE b Grticle

R EARTEEUNTAL TR T e
col e e v Sl O3 B - SAGGASE ol chRtep o

\ renpve -t ne _
N R L
pré%lg%%gggr%:ﬂ g%o e Ffz,lgr gfg?)"\éﬁlfl tﬁﬁ I@E ' opheﬁ‘ﬁng%h@ rifahéRr film

e artl

_ onto the surface
onPiY §5kL,PB 15 Y& T4 01 SONEBYHE Ind A1 réxtdrEalyl Kh&the alltraviolet
ardening resin A ls transferred whereby the

' inpLEb DR b okite 328U B6d ibgrsprayem SDsurf;
ra?r ans%fenrl%éd I's c%gn)}(ajl et e3d (s{élggrl‘i}i)%)@%?{.l ?Ofgg%/‘eill}hus,sur o

pr¥heBiohN8yer B30 3pRhérpytRecwdi fhacalpsaire ihensldyer protection

340", the 10 nechanical and chem cal protection of
lajdesgyticle 310 will be able to be strengthened.

articularly, since the ultraviolet ray hardening

[onggl n conposite for recovering the adhesion is

imrersed into the surface protection

The ultraviolet ray hardening resin composite 320A applied on the

surface protection layer 340 of the transfer film 316 for recovering an
adhesion thereof serves to properly activate the dried surface protection
layer 340 of the transfer film 316 to recover the adhesion of the surface
protection layer 340 of the transfer film 316 and may be of solvent containing
type ultraviolet ray hardening resin composite, which 1s the same as used in
the first and second forms of the invention or may be of non-solvent type
ultraviolet ray hardening resin composite, which is the same as used in the
fourth thi‘ough_sixth forms of the invention. One example of the solvent
containing type ultraviolet ray hardening resin composite and one example of
the non-solvent type ultraviolet ray hardening resin composite are listed as

follows.

[0135] (solvent containing type ultraviolet ray hardening resin composite)
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| ayer 340 whereby the surface protection |ayer 340 and
the ultraviolet ray hardening resin conposite are
wholly united with each other, the 15 adhesiveness and
t he solvent resistance of the surface protection |ayer
can be inproved in the same manner as in the fifth

(1) Oiigonedr enbodi ment. The <30rf 3@ eeightdlecti on | ayer 340
has the surface never disordered and the high feeling

(2) afultgfussionap aciydatet her efld -138cwerghtOhe surface ,
protection |layer 340" is applied to the article by

(3) watgle fpnasanalacrylabsf er . 10 4QweeghtAot hough, in the
met hod according to the seventh form of enbodi nent,

(4) mow-xeactive @ddiivess no decdratl BisiEHpPIi ed thereto, the
surface protectiaon, |ayer 340 may l& (0 the

[ i,
(5) photencdymerizalonigitiater decor at i ve | :@25%‘&%&‘( Qich as

. the article of Fig. 9 according t.o.t he Enbodi nent 3)
6)15pIvepat Rephaipien,

®r pressure 25 transfe r proper neans.
(01508 Fut adlverbapeLa e oy Bebe R erer et fhe
Oineh RIS BRSPS RED [ ecovert ng | hetent
PR SRRl BN <Ol Vet type Ul tiaviolet ray

Bﬁ{iﬂ%&)@ﬁg%gﬁ%&i&ﬁar eﬂ(ﬁ')t han sol vent type - 30 weight %

rav ray ning resin conposite in

(3)%?&%5@&5951 Qgr%,jaq:gs undesirabl e volatility of 5 the

‘actrvating conpohent and i nprovenent on recovery of
t NBhatheshABrizAdies eafnodi@r eby the deteri amatd®wedtht %
the opeération atnosphere is prevented. [01421

(4X FrbegorRRéritidn igithaper et e exanpl e (Embodiment 8) 0.5 -
according to the seventh form .10 of enbodi nent of

5 whghtwyention, on the plain water-soluble film having

a main ingredient of polyvinyl alcohol was applied or
(Froai-edadtivesadditives m nanner all over the whole 28uwéighe %

a mxture of what is comercially available under the
[013Ede nane "KLCF | MPROVEMNET 3 MEDI UM by
Since a mechanism that the activating components of these
ultraviolet ray hardening resin composite 320A recover the adhesion of the

surface protection layer 340 is the same as the ultraviolet ray hardening

resin composite for recovering the adhesion in the first through third forms

“and in the fourth through sixth forms, the detailed description of the function

of the respective composites will be omitted. In this manner, the ultraviolet
ray hardening resin composite 320A is immersed into the surface protection
layer 340 whereby the resin composite 320A and the surface protection layer
340 arer wholly united with each other, but if Fig. 15 tries to show such state,
then it becomes impossible for both to be distinguished from each other and it

should understand that they are conveniently indicated in the state of layers.

[o138]
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o
- hapdeniagi egin S04 iofansfere

THE I NTECK CO., LTD., Japan and an ethyl acetate by

the ratio 1:1 as the 15 surface protection |layer for

the article by a gravure application nethod using a
printing cylinder having #10 nmesh of 60 m cron and

after drying it by neans of a wind of nornal

t enpPEiat, WeslkdwnSphige 15Fpwnwhter shdvew 824 dndnjected to wash
thereby obtain the surface protection |layer transfer

" thd httinle B16 hntwateptesserby rnmvefte watercalublediloyB1irof the

order of the steps shown in Figs. 15A through 15G 20
tramsfargfithe316 ansithrtte hnticle 3PPily woNereshmitleSubsequently, as
protection |ayer on the undecorated article, V\h?t i
show linddig. 45Gmianhotnyiedidgstisdilown: toadivotha syefpce of the article

har deni ng coating material commercially _avablgglbllke .
onfemadich fihetsupdrcen preteeion fayeHARD Gandaiing, thepiriyiolet ray
KASEI ., LTD., .Japan ,as ag‘gﬂl travi.ol et

r .

Gk Fop meadyel 31 having the
adhesi on of the 25 surface protecti.on .ayeg. of, the

suriageBFteCion L%W%%qurﬁﬁﬁfe?f %Sr?@}né%}?teén@%%ﬁlg-&@?f ace

[ ﬁ%ﬁtection | ayer. This ultraviolet ray hardening

0 ting material was on the surface protection |ayer

' f f fid: ;
oSt Ayt Wit FRORLEL obb A et NGRS BRERRH, 150 910, tho
bef ok e 4i i | i .

P, 4 U0, BRoEhoht 7O bl o b 10 be
stfélrlgr[,ﬁé/ﬂ . etPa;r?Md?ﬁ[ leni g COR! | MGrdWBLIRET @byt MUSdening resin
ap ied Was oated ' on the water surface of the

COH&)%Q&E $r $dBveAhEqhe AP SN 18 GAREREE Ghidthd ANghicdrbtection
adhesion recovered by this ultraviolet ray hardening

lafé%ag4@gﬁl'i@teﬁ¥7'1ﬂ‘1|e’ sﬁﬂ@ceﬁf}ﬂiﬁebﬁbﬁ‘ 1wpse Bodcad thwedwavivlet ray
hrough the transfer film After the surface
hafehBet | RRIN ayehpveise t haaskaiolsd anitéde wathi f aaeh obthdre the
article in this manner, the article was taken out
adheeiVehbss wad ehe sbvenulrésiatamek eff thapuniase protadiian dayemcan be
the article and it was washed by water and dried
imgrevebin thesmatenapnessuiethd fifthdbem ofremilidimept oBbe syrface
310 having the surface protection |ayer 340" _as 10 .
prsbastion Iy §40 leaswhe stfatpever] disasered prddbenNsEgrh oypling of
I n anot her concrete exanple (Enbodi nent 9) according ..
gloss ithpaxeddheretofhseanes thaburfper aroteetiondayen it ipapplied to

on the plain water-soluble filmhaving a
the article by water pressure transier.

[0140]

Although, in the method according to the seventh form of embodiment,

the article 10 has no decoration applied thereto, the surface protection layer

340 may be applied to the article 10’ having the decorative layer 10’ (such as
the article of Fig. 9 according to the Embodiment 3) by water pressure
transfer or other proper means. Fig. 17 shows the decorated article 310 thus

surface protected.

T0141]

As described with reference to the fourth through sixth forms, the
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the bativatiagn cempenetnandy FEPEPEmEHo LB TRy Ra de

15 main ingredient of polyvinyl alcohol was applied or
coated in the sane manner as in Enbodi nent 8 what was
obtai ned by m xing the acrylics I|acquer called the
trade nane "PLA-ACE' manufactured by THE MJSASH
TORYO CO., LTD., Japan and ethyl acetate by the ratio
ult@fvidled rap Hah@esineiracie campositet 8204 fayrcovdring he adhesion of
transfer film The water pressure transfer was carried
the28uffite @rotdetionr kiyet d34flentryabedmbye prefexaklsr npp-eslyigné type
transfer, but having no top-coat applied, in the same
ultravioket as hiveloming adsishcumpositeithan sobrnttiyps jgfirapeiet ray
using the transfer filmto thereby obtain the Fﬂtef .
hanlepssgmesint campbeite éu consideration pfskesindgseaple yelatility of
This Enbodi nent is identical to Enbodi nent 8 eﬁfept .
engftd%Slon
resin conmposjte of .ultravio]et ray.hardeni type
thaserberhanaRy b¢ Retprioiation 4 ghe RV BITR5® YEpTayePted:
manuf actured by and commercially available from THE
[ OKU | NK MANUFACTURE CO., LTD., Japan for

recqverin t he adhesion of the surface protection
(Enﬁvapnﬁytgls application. 61 [01441 In either of

EMBODI MENTS 8 and 9 , ¢
can b Arparerie AR il JEr R LBEE S} o B tBY Sy form
of {égjglnlgc? ig]??gl% h(%igﬁlet Ifﬂ\?efntsd'rﬂpclﬁf %ﬁtﬁ %ﬂg% I %8 sBLMIe HhPhaving a

a uniform ess having 5 | ess

m& gi@%ﬁ?&ﬁo{)fjg)%})iﬂvr'f%éﬁ{h{&ﬁgf)wﬁ‘ﬁpgﬁ@@ deebated Bf a uniform

I's col t the water pressure

méﬁlg&s f 81 TRy Aftld G116 HudRéal NadiRyrENBORNMENTE Qordiaetrcially
a deepness inparted thereto so as to provide high

avalidph SEkt NBebikade Mk 61 KL EFUNPROVEMNETHS cMIEREIM” by
having | ess surface disorder to thereby inpart a good

THeeNTECOK 00 033D hdapdhandaireetipiesstate ty ersfarg éd as the
article (G 10 having the surface protection layer for

suirfReqAbtaib hget émothat artiploby it grayatre epplication egthed using
under water pressure in Enbodinents 5 through 7. This

' a hathtihe dytiadendaving #is meghi ofBEnmictont pad aften Aeying it by |

top-coated water pressure transferred article (O .
mbansrefla byindadmomgad fempeyatvge asmpspheredalpmgiiT @Hgw second to

decorative |l ayer by conventional spray ﬁoat%ﬁg nmet hod.
thbBelpy0 oiBdEn the surface protection layer transfér film water pressure
transfer was carried out in order of the steps shown in Figs. 15A through 15G
using the transfer film to apply the surface protection layer on the
undecorated article. What includes a main ingredient of ultraviolet ray
hardening coating material commercially available under the trade name of
FUJTHARD HH9 from FUJIKURA KASEI CO., LTD., Japan as an uliraviolet
ray hardening resin composite was used to recover the adhesion of the
surface protection layer of the transfer film by application thereof on the

surface protection layer. This ultraviolet ray hardening coating material was

on the surface protection layer resin of the transfer film by the same method

" as the wire bar coating method used in Embodiment 5 just before introducing

60



10

15

20

25

As the adhesion of the surface protection |ayer of the
wat er pressure transfer article obtained by each of
Enbodi nents 8 and 9 was tested by a cross cut tape
adhesi on test nmethod (1nm cross 100 neasures), it is
confirnmed that the adhesion onto the surface of the

thealtkagdfer (ke Hiof 8he ahnkhe 26b.uritecdraheldr afibthcheving the
the decorative |ayer of the decorated article)

ultpeoleiag hawlepindevatihgt hateiddothueappliedsvas fiogtedeon the
to that of the water pressure transfer article

‘wageceusliang dfottEntratisfentsb3 Adtet the [sorf6e. pwgeetion layer had

ten-sheet piled gauze containing xylene was .
adhegoprecatareé|ly this wipadolst rayehaidanine @ntipgematerial, the
product (the water pressure transfer art gfléﬁ%ﬁgllfgcﬁg surface

arti¢leesandbrcedi enderwateh dbrowah dba taangexs

o Tor s e B e AP AS 5hpancn
e St a P2t b ol S R on
theAroHE AT RN R DT Y QFRBE P T Rk RSy AP eure
tosage peiele. ronucies ty yAving] e Sutall AiGlectiehy BERr, 340" as
s%‘%%&%gﬁ@lﬁ‘;ﬁg@ﬁﬂgdw (finish of uniformfilm

arranged feeling of gloss)

_ [Og@%:ll valent to that of the article having the surface

tection fornmed by a coating robot having a spray
(ESHE Nk RE ghereon and nore uniform surface
pr o?ectl on | ayer having a nore arranged feeling of

gl 0S$p GRWtKb D@ ntRtelikanhAd (ERabdifaht 0 atdvedald toclle seventh
havi ng the surface protection |ayer forned by an

foRRYFRodiMaat iof the inwedibnabntha plginwea tatdobgble film having a
- Enbodi nent 9 can be said to be an exanple of the
mbEPehbtdddniohbf tidyvisiylri dleshdt eps applidd on tdwded imashe same
transferred under water pressure the plain print |ayer
mebhei nedibyEmbplithent tthevhatamspaokiaingdibyomixing the” acrylics
transparent coating 15 material on the decorative .

 lakquyemr c:ldothe tradanizsine SPLA-AGH" anavufasjuredebyditl MUSASHI

pressure transfer of Enbodinent 4. , )
TORYO CO., LTD., Japan and ethyl acetate by the ratio of 1:1 as the surface

protection layer of the transfer film. The water pressure transfer was carried
out on the article decorated by the water pressure transfer, but having no
top-coat applied, in the same manner as the method shown m Figs. 15A
through 15G using the transfer film to thereby obtain thé water pressure
transferred article 310 shown in Fig. 17. This Embodiment is identical to
Embodiment 8 except that the non-solvent type ultraviolet ray hardening
resin composite of ultraviolet ray hardening type screen ink called the trade
name "UV PAL-000 MEDIUM” manufactured by and commercially available
from THE TEIKOKU INK MANUFACTURE CO., LTD., Japan for recovering

the adhesion of the surface protection layer by its application.
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[ POSSI BI LI TY OF UTILI ZATION I N I NDUSTRI ES] [01481
According to the water pressure transfer nethod of the
i nvention, 20 since the ultraviolet ray hardening
resin conposite is applied to the print pattern and/or
the surface protection layer of the transfer filmto
[0?%ﬂ transferred to the article to recover the adhesion
of the ink of the print pattern and the ultraviolet
r ay Thasigleni JFENEO DIMENDS &t end @y theatuar$adenirotadtin layer 340
print pattern, the surface protection function is
can Weatrhadferted hedde contatri meesBErd dyer good mednpyr and the thus
transferring the print pattern after ultraviolet ray .
tranafoden] sgrfacngrdthened tayert 3 hedial wpifpyne filpnthickness having
i ndustries can be remarkably inproved. 63 \Wa

2 t 1S
leselsairfaed disorder (Anewsmrespt endigand; feghng i glatsndy is confirmed

adapted to transfer under. water

thaiftherwateringpesyrecyansiprned: ansicle gﬁﬁéﬁ%ﬁﬁp? i@@ﬁ@ﬁﬁf )

film (16) fornmed by applying said print ttern @n,a
hadag eteopsicad | imparted (thayetoseh ¢ss t‘?réi‘ﬁéﬁ ec&?é}i “f‘%?g?%ehng by

step of applyi an ultraviol et ray har.denin esi
DrostARES R BN 2Py 10 SBIUER A S B TGy dhereby

fil ' .of . f ' i d I cl
impayot aPd i inef 0rT S Bhe rratet bhesntb B Eka el @
i nt tt t aj.ni [ j : ;
halging; h et FROteR By EF ol LobREHL Bl 7 Mogrmtipe print
t t t 3 | i
vefferhirganfoed PR Rl gsdelth ARIFRADGE kGt 7. This

enl | - | BRsure
afi (S FeBibe S 4fjsS SRARIGHR, B ot SE M Ron bod2E Phtenor
trd Gl SN @) %rﬁl%ﬂdb#"'éo%ﬁ\ﬂgobﬁa d¥yadg hasrsBeiregin on the

resrn conposite is transterred whereby said

| lspBay esdtincanphsdt e i s

deggltragg}#elg&gflgy géﬂ‘,&%@ gr eisur e gter ansfer nethod

[@flgyited to transfer under water pressure on a surface

of an article a print pattern of a transfer film

f or megs the adidomof shé dupfacatprpiictioniager af the water pressure

wat er-sol uble film said nmethod conprisi ng a stef of
trRhebardrtigleaobtaanst dy éddmobErapplimiengs Sapnd §} was tested by a

pattern on said vvater-solublefilmhavinig an o
crobd ranti ohmt adhestar desii ngethesi §lmm cross 100 measures), it is

confirmed that the adhesion onto the surface of the article (the surface of the
undecorated article or the decorative layer of the decorated article) according

to either of the embodiments was equivalent to that of the water pressure

~ transfer article according to Embodiments 3 and 4.

[0146].
As a ten-sheet piled gauze containing xylene was reciprocatively
wiped on the surface of the product (the water pressure transfer article) eight
times while it is rubbed thereon as a solvent resistance test, it was confirmed

that the product of either of the Embodiments 8 and 9 had shown the good

" golvent resistance equivalent to that of the products according to other
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20 conposite (20A) previously applied thereon, a step
of forcing said article underwater together with said
transfer filmso as to force said print pattern
containing said ultraviolet ray hardening resin
conposite onto the surface of said article in the

‘Entdodimenter e an  adhesi on of said print patternis

mai nt ai ned and a step of irradiating 25 an ultraviolet
[0i4¥] on said article on which said print pattern

containing said ultraviolet ray hardening resin _

conpas Erebodimenyt abisthe suufagh arrebsetion layertwavioppdiedr gy the

har deni_ ng resin, conposi har dened. 64

surfaechofithe arfige rﬁm@dg@, a@%igkg\sf@@p@i byﬁ;@p&p@ﬁ(}ﬂ% e@cy,p%fter its
DrE BTGRP TRGArie PAPRSoRTY Gt 55 RARRERPYG IR johad the
sufllfentio i A g GPUEET o) Bk P haPer oF prifHestolFelins of
o3RS AL R S PR Ry e
a (REle CBAQ) 1aLimAld SHLT 305 RIALRER! BbebAY Snd HARRS Ghiform

u Wat er pressure en s

sufGL 55 BB K AT Py boBad B v

obtiihed %gaﬁl t?lta% RfQ

sald

| I RReH E%*rfggnﬁ{b S8y bebREtibANaPey formed

e
raviol et ray I'ng type surface

| by%aﬂr)%}gégta%(ﬁgﬁmgﬁmﬁz rg@@&%@%{)éfjgﬁﬂ co@hg. article to

surface protection layer. 4. A water

pr esEM I difas febaBleh@ddas 1ehnfiaiple nofefhal wpdtitindof the
wherein said ultraviolet ray hardening type protection

sirAfl8P kB sSindWhidH thedi whetramferitad deidiengvitgppresatrethe plain
agent. 15 5. A water pressure transfer nmethod as set

pritr ket obtdiaedby app¥inginide tfanspheentcondpot sranpparsitegoating
of form ng a concavo-convex pattern for decoration on

mst@irth] wint thy idet@tativaylayer @8néfnthet gytécls Ul abtaipedthactheowater
| ayer of said the water-soluble film 6. A water

prpsegs dransfenotEmbodimhoti4adapt ed to transfer a print

20 pattern of a transfer filmforned % appl yi ng said
[BOS.S&[B@TQIT%.QF SITILIZATION IN INDUSTRIES]

[0148]

According to the water pressure transfer method of the invention,
since the ultraviolet ray hardening resin composite is applied to the print
pattern and/or the surface protection layer of the transfer film to be
transferred to the article to recover the adhesion of the ink of the print
pattern and the ultraviolet ray hardening resin composite permeates into the
print pattern, the surface protection function is imparted to the ‘decorative
layer formed by transferring the print pattern after ultraviolet ray hardening

and therefore the availability in industries can be remarkably improved.
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wat er-sol uble film said nmethod conprising a step of
appl ying a non-solvent type ultraviolet ray hardening
resin conmposite on said print pattern of said
transfer filmto recover an adhesion of said print
pattern by a non-solvent activating ingredient of
Wisaiis cladmedabivent ultravi ol et ray 25 hardening type
resin conposite, a step of forcing said article
undek. Wawerter prgsshes tueinsfersaiethod adspied toi fransfer amdes water
force said print pattern containing sai? I 'traviol et
presayrenen desiace gihen asticle dOhpasinkepagare H%eofs%l tyapsder film
f said article and a step of irradiating an )
(16) fermed SyearmsingseidpEat aatiern onea gptakrektbie flmpflidy said
pattern containing said., ultraviolet, ra harden'nq .
meghord CORFFIIG AFEED e ARDIY gAY o \FEAVieh 8By Batsiaiing resin

comgPaRte PRI PETE MRS A aif PR b Sy 2 step of
forgf BT %r%%yn?ﬁ‘?eﬁ%{r?v&gﬂggﬁig? iebtheaoutiient B fm so
A ' ] .
o B RSy AR S BRI A0 ine
resggtip%(yﬂr%@tgﬁlgtgl (g%w LA RAFLES Bf Qs%.iﬁi aaxyé@tflg.rihs 91'1(%‘ l%ltce(té 'vhﬂ"ére an
n’pr|S|ngastepo applyitng a

adBeBioiCloreRdid gyglﬁéy '11505{@}4&19' &t rbaYeRAdeY BEid &SlicPaviolet ray

conposite on print pattern of Said decorating

hakf8R Ehelid BAMPoLRRONRE 2RtAHBESHPAGRkingS @ndubfrhRioclet ray
pattern by a non-sol vent acti'vating ingredient of said

on"O{idSQFIER! ol lWhAH AR phayt Patiden ehiaiAtng @aid ultraviolet
conposite, a step of forcing said article underwater

ray doatdeeringi #duis ajoth pocins fiertrhnkforsedashet by guid Hatakiolet
print pattern containing said ultraviolet ray :

rahdradeiening ¥esiy pempesiite tohpodeted.ont o the surface of
said article, a step of irradiating an ultraviolet
ray oB. shiwatert prdssuos tniunethr sapthqor iadapteshto eiransfer under
containing said ultraviolet ray hardening type resin

watenposssuee s at sunfiafeeof ad attitslebypsnt datternaaf| alteanslay flm
har deni ng type resin conposite is hardened in the

foryped bywrpmpingpaiduprinhpasiesn qmyg wetaraiohehle g spad method
resinis wholly united with said print pattern_to. form

comprifaRe fattrR of PagRATIRE @ Hassles M by appivng sd pringyRattern

of ultraviolet, ra ) . . :
on saﬁ1 water-solu Ee film yhavmg an ultraviolet ray hardening resin

composite (20A) previously applied thereon, a step of forcing said

article underwater together with said transfer film so as to force said

print pattern containing said ultraviolet ray hardening resin
composite onto the. surface of said article in the state where an
adhesion of said print pattern is maintained and a step of irradiating
an ultraviolet ray on said article on which said print pattern
containing said ultraviolet ray hardening resin composite 1s

transferred whereby said ultravioclet ray hardening resin composite is

hardened.
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hardeni ng resin conposite of a top-coating transfer

filmformed by applying said transparent ultraviol et

ray hardening resin conposite on a water-soluble film

in a solid color state, on said article having 25 said

decorative |l ayer formed thereon whereby a top coat

| ayer3.i & niethwed for diorseing ant mdtieotieletr ayy haavdening type

resin conposite of said top_ coating transfer film 8.
surfavateotectess daget pvansherrtide momprisnga sten aﬁﬁﬁpbxmg an

print 66 pattern and a top-coating protection |ay ﬁlgq
ultaavicdas ey Handenivgrgeenyroteegoamaent gn appryerigolthle film

p-coating praqtection |ay er and said ern
(21&3 to feunar 2 sopinee WPF%ﬁtl%%l aY%ttﬁaaS@&n%l?ms fﬁ];é)a aptep of
of applying.a non-solvent t I traviol et
trapsfopnnggunder W%@mwr%ﬁy&%i*ﬂ 133‘610:[ r%ﬁ%ﬂﬁn&ﬁg type

id f
bﬁ@ﬁtﬁr; a&éﬁ&a&gr fesToki i e %Cgtl‘?’?\a%%’u“ trpnster
| ]
e B B B S TP P
lafeg'? glvl\@st Slé f11§:??§n Fl% tOlill é%&&@ﬁ“&@é aﬂéf Er%lﬁlow%&e %oluble

ern contal ni ng sal travio

fﬂ{n?}{sal éﬂg N 8g atrﬁﬂpg ét% g[ s ggfﬁ% LS ﬁ[‘ﬁrﬁvﬁcﬂ%t S Qﬁesald

artrcle, Ing an ultraviolet

ul{rdhi et dﬂhﬁﬂléﬁhﬁ QﬁpML&@aé—:ﬂb%ﬁd’c[ﬂn Pa¥ydetfansferred on

contal nin sal d ravi ol et ray hardening resin

sa&P?ﬁ?ﬁ%lé o Addaai the SRrfaeatyrddectRéRULFsE.ON | ayer on
said print pattern are transferred whereby said

ul t r avigokpitef Prebafrdetiangfdry pRthedids eomiashti chim 3, and

hardened in the state 15 where said ultraviolet ray
wiaetenidid nésiakidlst Wl |hardoniey tyipeh pratedtiopr iagents is an

pattern and with at | east one portion of said
ultrapicieatdynigardenatetitpeorvatmgeager®. A water pressure

transfer nmethod as set forth in claim6, 7 or 8, and

wher 6i A wata pieasers transfeaoneibed wgsetofvgdn émtclagp 4irch, and

ultraviolet ray 20 hardening resin conposite for -

furthevceniprisinge siehediformistg saoncpye mnwtnaéﬁwq for dggaration

i ncl udi ng a_phot o- poI yneri zati on nonomer. ){1
onppaigsuiteaviplatsrayr hardadng dypeeturfanet Hrqtﬁcfé%ﬂ%f%f ghgaid the

water-soluble film.

6. A water pressure transfer method adapted to transfer a print
pattern of a transfer film formed by applying said print pattern on a
water-soluble film, said method comprising a step of applying a non-solvent
tjrpe ultraviolet ray hardening resin composite on said print pattern of
said transfer film to recover an adhesion of said print pattern by a

non-solvent activating ingredient of said non-solvent ultraviolet ray

hardening type resin composite, a step of forcing said article

underwater together with said transfer film so as to force said print

pattern containing said ultraviolet ray hardening type resin composite

onto the surface of said article and a step of irradiating an ultraviolet
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wherein said protection |ayer -for topcoat conprises

transparent ink. 11. A water pressure transfer nethod

as set forth in claim8 and 25 wherein said

protection |ayer for topcoat conprises ultraviolet ray

hardening resin conposite. 12. A water pressure
ray renskeid nettidd am sehidlor sdud prihai paiterandontharisign said
- said ultraviolet ray hardening resin conposite, which
ultravidiet GAyphat daiingntymy eesirocomppeitat isi tragfsferred whereby

non-sol vent type. 13. A water pressure, transfer )
sanethudvadaptray hardemingf troeunelsin oemppesitgrisshaxrdensnd &n the

surface of an article a surface protection |ayer (340Q) .
stage wharef asid Wivaweolelorayajierdeptg figioer TR Fe}Posite 18

formed by applying and drying a surface 5 protection
wlwébhtméwdaw\xgh Spid prim) Baftors f@s’%&)ﬂq asdg Ao eT-

A g s S
oo SHSE St B ST A28 paern
o TR B8, P Bty AR AL T o
e SEFS, S T LA S S 950 i

prgx%égﬁ%rﬁf?fsﬂiﬁ &gédr%.ltﬁlé @r&x?gg?.tf?itrﬁ toWaRhFet A% adhesign of

sron of” sard surface pro tion layer is recovere
safy priditd %&%éﬁvgwa hoy-RAvERD AGiTEAhE GABPOSILE 3Pdsaid
a s?ep oP Irradifating an ultraviolet ray on said
nod-5b1Sk 8t Mt YN e £ 30y Eé!fdeﬁﬁ@lglﬁgﬁ’é Gb8ht icomPdies, a step of
containing said ultraviolet ray hardening resin

fofQipOosdideaticler angbewnter Wogs eyt satld sakd riaunefat filay so as
hardening resin conposite I's hardened in the state

towete daid plintayvatieeh éaidiaiweniand ultesvivieonmpgshhedening
are wholly united with each other. 14. A water

typeesssire dompséite oattiothasssefackonfhsaid eatthele, od step of
clains 20 13 and wherein said surface protection

ireggHating 4m ankpavedet i ry om draidessticlaraenslidoatdidg print
material. 15. A water pressure transfer nethod as set

paftoexth containihgrsaofl Witeawiolet Bayhardeanas Whpe glosin gpgposite
ultraviolet ray hardening resin _conposite is of

is transferred whereby said “ultraviolet ray hardening type resin
composite is hardened in the state where said wultraviolet ray

hardening type resin is wholly united with said print pattern to form a

decorative layer and a step of transferring a layer of an ultraviolet ray

‘hardening resin composite of a top-coating transfer film formed by

applying said transparent ultraviolet ray hardening resin composite
on a water-soluble film in a solid color state, on said article having
said decorative layer formed thereon whereby a top coat layer is

formed from said ultraviolet ray hardening resin composite of said top

'coating transfer film.

8. A water pressure transfer method adapted to transfer a print
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prigrRgRre oL sd wansier
- Paki§rf,

non-sol vent type. 25 16. A water pressure transfer
met hod as set forth in either of clains 1 through 15
and wherein said step of irradiating said ultraviolet
ray is carried out while said water-soluble filmis
wound around said article. 17. A water pressure
pattelnsiet amoprocatasg spotéasiarh layereiof heertransfet ofilmg forged by
through 16 and wherein said ul traviol et rgg and sai d
sequientialiyoiptlyreysaif dpprenifige mestestionrippey aed said pasy pattern
adhesion of said print pattern are an electronjc r?y
on amdwaterssadubleo film, r sgidh aretbad ngP PRSI GnF6eR ¢, applying a
respectively. 18. A water pressure transfer arti.cle .
nogrilueRbriyped ubyrapapled BAY hardpnipg &ptifecopipqsie on said
wat er pressure .transfer .gethod of either.of .clai . .
lh LS e Eo v Benifp ecSait print
har acterized by having,.a ,decorative |layer_ or, a .
DY B BET R A ag BV RbTR d sy e Rl cpalg, domipaivent
of eith

NS h ; ' . . .
wiirp e E el fn bl rbte VB afe o Q4B L fPeing snid

arB5PSSFERB8 Sheh p A i SR SRR 81 8 Dl said

est | a ten-sheet p
al] v ' =L IREOLAS | ' .
orff GREAH XcliGhirty S8 MEnROTIRE TERy NERAHRERy B0 resin
coln®s8@ onts @R Zurbfee of said article, a step of irradiating an
ultraviolet ray on said article on which said print pattern containing

said ultraviolet ray hardening resin composite and said top-coating

protection layer on said print pattern are transferred whereby said

- ultraviolet ray hardening type resin composite is hardened in the state

where said ultraviolet ray hardening resin is wholly united with said
print pattern and with at least one portion of said top-coating
protection layer.

9, A water pressure transfer method as set forth in claim 6, 7 or 8, and
wherein said non-solvent activating component of said ultraviolet ray
hardening resin composite for recovering the adhesion of said print pattern is
one including a photo-polymerization monomer.

10. A water pressure transfer method as set forth in claim 8 and
wherein said protection layer for topcoat comprises transparent ink.

11. A water pressure transfer method_ as set forth in claim 8 and
wherein said protection layer for topcoat comprises ultraviolet ray hardening
resin composite.

12. A water pressure transfer method as set forth in claim 11 and

wherein said ultraviolet ray hardening resin composite, which is the
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protection layer for topcoat is of non-solvent type.

13. A water pressure transfer method adapted to transfer under water
pressure on. a surface of an article a surface protection layer (340) of a surface
protection layer transfer film (316) formed by applying and drying a surface
protection agent on a water-soluble film (314), said method comprising a step
of applying an ultraviolet raj hardening resin composite (320A) on said
surface protection layer of said surface protection iayer transfer film
to recover an adhesion of said surface protection layer, a step of
forcing said article underwater together with said transfer film so as
to force said surface proteétion layer containing said ultraviolet ray

hardening resin composite onto the surface of said article in the state

where the adhesion of said surface protection layer is recovered by

said ultraviolet ray hardening resin composite and a step of
irradiating an ultraviolet ray on said article on which said surface
protection layer containing said ultraviolet ray hardening resin
composite is transferred whereby said ultraviolet ray hardening resin
composite is hardened in the state where the ultraviolet ray hardening
resin composite are wholly united with each other.

14. A water pressure transfer method as set forth in either of claims
13 and wherein said surface protection agent is transparent ink or dryness
hardened coating material. |

15. A water pressure transfer method as set forth in either of claims
13 or 14 and wherein said ultraviolet ‘ray hardening resin composite is of
non-solvent type.

16. A water pressure transfer method as set forth in either of claims 1

‘through 15 and wherein said step of irradiating said ultraviolet ray is carried

out while said water-soluble film is wound around said article.

17. A water pressure transfer method as set forth in either of claims 1
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through 16 and wherein said ultraviolet ray and said ultraviolet ray
hardening resin composite to recover adhesion of said print pattern are an
electronic ray and an electronic ray hardening resin composite, respectively.
| 18. A water pressure transfer article characterized by being obtained
by either of the water pressure transfer method of either of claims 1 through
17. |
19. A water pressure transfer article characterized by having a
decolrative layer or a surface protection layer formed by the water pressure
transfer method of either of claims 1 through 8 or claim 13 and said
decorative layer or said surface protection layer is what is never deteriorated
by a solvent resistance test in which a ten-sheet piled gauze containing
xylene is reciprocatively wiped on said decorative layer eight times while it is

rubbed thereon.
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