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SPECI FI CATION TITLE 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 |layer, a surface
protection |ayer or SPECHFIGARIONN thereof forned on
an article by the water pressure nethod and 10 an
TIThdt OF EHEOINEFENPI@Ne wat er pressure transfer nethod.
BACKGROUND OF TECHNOLOGY [0002] The water pressure
t r dnstader merhowre $rarséeromeethnd wand ha avatcansfesurd itkansfer
. having a predeterm ned water-insoluble print pattern
armﬁkpplied onto a 15 water-soluble filmis sequentially
lied and floated on a water surface which flows
TEC&% (L& TELdhsfer tub and made wet with the water and
[ body to be
[00@ article (a transferred body or a y
Wi

ttern-transferred) is imersed into the water

ithin.the transfer tub while it contacts the transfer
i e BAPORIALRh £ W R R RS asier st herl Pinphed fo

impryf bR eB P Re R el e Fvelg SMEge %‘ré'@%&fgtlaw or
. h wh 3 i nt tt [ ried,
a comBhibion ohlid 6338 oS! SridE P?&%‘éavfg&%r neré%lilfté mﬁrfﬂtand
' t ' the prin attern
an altfid B0y hd RaRel buBbird (fnLf RLid? B 1L PELe

BACRGHOUMSISF TEMaN @Y oadhesi on) as the state of the

ink inrediately after being printed. In order to
[ooogdr ovi de wear resistance, 25 weather resistance
(i ncludi ng sol vent resistance, chem cal resistance,

et Thy water! PR sHeEOtaldYS hRYRSA fi@ftgg%ﬁyiﬁ waneh el thdifer

the print pattern on the surface o the article, it
film havitgecaspasdeté@nimednvatér-aReRDIE Prist Hhaeen PARSIRM 03B a

| ayer (topcoat |ayer) on the decorative layer. 1
water-soluble film is sequentially supplied 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 the 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 la-ye.r. 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, etc.) to
the decorative layer fo;‘med 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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[00031 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

[0009f the article and drying the article, and then
irradiating an ultraviolet ray on the ultraviolet ray
harGeshé grioypeat, fhietsaefaco protationglayat és if@mded by hardping
harden the protection coating material. [00041

by sphayenenltrahielatatatyoblaxfenaugp ltypa groteetipn otoatingomatoaak ogto
material on 10 the surface of the article by spray

the drakestivk flhjyew|aftarh éransf¢onmg el ipeitti patisrn, tiemoving the
surface protection |layer on the whole surface of the

WateJasQIUbIeeﬁgn duitrof shelisurgse of ke ergcleansb drangttharigtiglsand
to be adhered onto the decorative | ayer for )

then tireadiaiang j any whavps! P‘htl'a}éa@lt dhg plEauelett Fy g.%&@@epgowpe
| ayer is applied afte anferln the print

proteﬁfa?@ é?@ﬁlnm%@rkﬁééwhﬁgfeéﬁ Hée egipn gpading material.

[000 Furthernore, since the ultravi oI et ray is irradiated
4(1nto the protecti on coati ng materl al after renoving

article out rot ection

ey ratrsr Par R 2aR fy&ag‘]ﬂﬁ. Pl 8t Hytgripd on

the Suﬁingf;(égg té‘ﬁﬁ%ﬁ?le lgjg%?ra%}b Vagie? ertor aél\/%ae %@igp@bcaltmn of

the sg\ﬂg&% Sfot@%ﬂl(% le?)retr ‘on ﬁl%r\ﬁhal%sslﬁ'?zﬁ% A %%ﬁgleaaﬂ@imggdit{bn

rreSssure transfer he print patt

there%‘ ga{xger b %%do(ﬁ% 4h® BULARERd PARS ﬁfet HQH)I‘EEN@ rla?éleformed

carried out at the sanme tinme (see the first patent

by trQﬁ’ﬁHfﬁﬁ% )l:he Thint ﬂ%ﬁé}%%éc%uts@ €hé ‘fa@oﬂe@tﬂﬂﬁ 'Iﬁi?elalstaﬁﬁﬂﬁﬂeifter

h a protection layer is forned by applying a
trandfé3NSP RNt p1Pht SRTtedn ARSRSF-GALhEW fac® dbiAgotket htticle.
| ayer of water-insoluble resin on a water-soluble film
Furtlgatghddaenifce Waketltrasiolatbkgy psi ralliayed @itot hive sprotect®on
protecti on layer and the transfer filmwth the
coatifpg ohetéiiah dfterereivingndice aracdeunder ofvatrerarpaesdere the
onto an article (a body to be pattern-transferred). 2
protection coating material 1s applied, dirt and dust tend to be adhere to 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 print layer on the surface protection layer and the transfer
film with the protection layer i1s transferred under water pressure onto an

article {a body to be pattern-transferred).
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[ 00061 According to this nethod, since the surface
protection layer and the print |layer on the
wat er -sol uble filmare sinmultaneously transferred on
the surface of the article when it contacts the
transfer filmusing water pressure 5 on the water
[oo0apr essure transfer, this method can omt the steps of
appl ying and hardening the protection coating
mah eddrdingafd ehistiethdanshes thy e6eHse pridicabnayer hadnthe
required in the first-nmentioned conventional art, can
print dugér on dihet whtarrachablerfiing dvetsimedtaneeudeconatioreed ayethe
and the surface protection |layer and can have little
surfaposfili hitigletwilatn ttheortthetekhessansfer fdms usihgorater@Ppressure
protection | ayer becones uneven. [00071 In this
on theawatar, prespgravttanstbic dhishbmetbivhnangeousthe siepd dermizmg
the surface protection |layer is forned at the same
and hirdenihe thehproje¢tion caglngi matemah afterride persédyy progess,
~ Steps of operation can _be sinmplified and in_addition .
which haypdeengegneredppetiicafite Bentipped senyaptionsl|afjegan gvoid
everdgeteriorated nd.al so. the surface projectio i
dust fropmy adRgHNg RREVEED &g dGeER YR heeT %mf ﬁﬁe SYFrse Prgection

t he rint layer. of the.article to thereb i cal
layer gl B | patdsise ROEDUET SEat ot Bingts oy Epe Patrface
formed of a protecting agent such as
PTMPBE?€FJ%%ﬁﬁ§8$§F5F£V8?~ et hyl - met hacryl ate, but since

[000 he protecting agent has | ow sol vent resistance, 20
en the surface protection |ayer is dissolved when it

copy ?'ﬁ?itssmé{ﬁh&ogﬁis fgl%gﬂﬁcgd t@ﬁlg be! &cﬁra%{é%%@o%%l#’ LOLEEELARe the

function I'sS réduce refore surf ace

surfaBd g&s&kﬁeﬁ 15%@ gﬁqgﬁ%&va@ﬁ;ﬁg %81313 ﬁn{@%}kﬁ%ﬂeoﬁi['i‘gg 8&;{&’ is

I stance a poor cC pr O.t ect1 on. .
transfre le%mereﬁ theafe iy PO adtiRRAtREhe RIithphifidd tanldhaf ad&ition

simlar to the second prior art, but Is different

theretd ehe hbBed@ircBlofithe tdRabdrdthe BEbeId abvdiodetelidratdr £:2¢ @lso
protection |ayer of the second prior art is replaced

the stiyfac@pi@@ttioh daper cdinpsndd wanraesistdn@vicolbet suidyce ef the
(see the patent docunent 2). 3

print layer of the article to thereby physically protect it because the surface
protection 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 i1s 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 chemical protection.
[0008]

There has been proposed another prior art that is similar to the
second prior art, but 1s 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).
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[00091 In the third prior art, since the resin
hardened by the ultraviolet ray etc. is used for the
surface protection layer, it will physically and
chem cally protect the decorative layer in an
effective manner, but it has sonme 5 undesirable
[0009]i sadvant ages when t he adhesion of the print pattern
which is the uppernost surface of the transfer film
| SIf ek Yeiradthrddr Aapsiadeahd @sin dasddriddedly ihé liral0di0day
More particularly, although it is common on the
ete. 1@fedfanthonedaté psbvtectiOntlayehiiv driirphysiallysandrhemically
activating agent or a thinner is applied to the print
protepatiter nleamttales dayer tihe agurffecever oaeckerrobutayerhas some
(referring to the third prior art) of the transfer
undesirjblet dsadcoviages Meheades adhe@fant dhprimnt patteennwhich is
the surface protection | ayer when the transfer shoul d
the yppermost egirtase, o ke draedet HEm getiegardred ergeppragrucedeas
thinner recovers the adhesion of the print pattern by
descriped lately an organic sol vent contained in the
[Oouﬁctivating agent or the thinner, the tinme in which
he sol vent ingredient conpletely volatilizes and the

1’8@%5};&% Al b A Rafahd E%%ﬁ%nﬁc?ﬂl Bﬁ&%@”@fﬁﬁ@eﬁgmneé it
o EIEAEAS 4 nae@ifbkaeRthy el Sk R Ef% 38" e
patteEx'; atr}heQ%Bt %rﬁleoéurtfg(?%é%te@ﬁgn @552&1“6‘ &Ef&?m?) }au'?i rRr(i)or

rnore, Since ani ¢ sol vent

art) q‘jf%e%%ﬂ%@? fifn of %‘L oV8r EH@ adBeLid d}*th%r ﬂlﬂf‘ g!a&‘én*i?)é&d“ﬂle

usi ng e organi c sol vent ctivating

surfaE@ﬁr(R%bﬁ&n ﬂ’z%}etrev{rﬁeﬁ”éhé ﬁ%n%?érf%%l@ 'b@tcﬁﬁtlb&’ But, 8 since the
causes orgaric air pollution or healthy injury of

actlv:llﬁﬁgr g@ﬁt 8P dhé RhEn e CRIBFISUEE AIHERR 6MIASPrinhPutriy
solved inmedi ately. 25 [0011] As the inventors tried

using &n GrgRGE Isylvapplcynedifbd an thé beavhthgtageay or he dRRME, the
type coating material as used in the first prior art,

time Whiwhichstlad solvant 1ageedicntenehplaoht volgtitaberdral thd ldeying
coul d di scover the recovery of tenporary 4

condition are required to be considered as the process conditions and a bad
influence may be provided to the quality of the 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 bhody, using the organic solvent
for activating the print pattern or the surface protection layer causes organic
air polution or healthy injury of laborers and this becomes such a problem as
should be solved immediately.
[0011]

As the invenfors tried to directly apply such an ultraviolet ray

hardening type coating material as used in the first prior art, which is also an

eco-friendly coating material, they could discover the recovery of temporary
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adhesion of the ink in the print pattern of the
transfer film but also find that when it tries in a
continuati on work during the water pressure transfer
process, it becones poor transfer due to the reduced
adhesion of the print pattern. It has been di scovered
adhedib@bof dise inleirs tliepiint platicsnpgrhorrmesfessing, Bot Blso find that
ultraviolet ray hardening type ink which contains the
whens#ntried tinay i @hn¢inuadion harleduriggr dsi watenposkiweasrdifer
ultraviolet ray hardening type coating material does,
proceputit denbmiesspave trahefer duagerihs, reilveeddhidesom of thderint
ink inthe print pattern can be recovered and that
pattermeltthamledasy dsgovdredpbat asridd sanne fhval is petformed wing an
t he adhesi on even during the transfer process. 10
ultrayiglpt xpy| haydeseng typeankay bichpeasainsethe sagreepltragplet ray
only the ink in the print pattern has the wet state
hardening jes SoMuWsHs nedbverlithuolatngay dirdening typk, coating

mater}a] i, PuSEBIA B8 "erIUERE FecT ndBe A¥LES B o eIk the
water in_the transfer, t both.of the print 15
print S48, Caae kTR e, SBRINE FRY PapPecin rih reblogead

. i att ached Qqnto_and round,the surface of the
withoBf Hdierftil SRR A0n MOHRIRE Maddl! BEed. | 1S
[0012?rticle shoul d be forced underwater at the tine when

he harnmony of the wet states of both of the print

Pyt 85da Gnghd ng%t%fea%s'sﬁ% WP Sk | 0y (ﬁﬂ?q%@i i'i’ﬁtdir?gﬂa print

t he adhesi on print pattern al so’ adapted

patteft hashhtReedbiapd r@?ﬁlhrn@ﬂ Mo 29 tQRbveheharddrelsErs ngigli% ilnk,

be mai ntained until the transter is conpleted.

but alkbehb RABE Odc3ulldeFien hﬁaing{)ﬂﬁ %iiﬁf Bheass shppyren thBRSA is
trial results is caused by the difference between the

madeCABPORItIWRR e WAt rUint Y helntfer’ @3b whakalgnbbth bY Piee print
coating material and that of the ultraviolet ray

pattetrandénhagratbr-tylpdld fikn ase trhgupeddode $adilf fagtehid fohtonand
their usage even though they contain the sane

aroung| theavindhed of fye hanidenvhgnness forcedpoti tlkee wateadthus, ahe

_.thereto, they guess that there is the difference in

article Rheuldrke {iircedaundervateayatihe done mghary plee hevavnpgf the wet
material_ contains | ow boiling point solvent, but the

states,pk bably of the pragt pattern and the water-soluble film 1s obtained and

the adhesion of the print pattern also adapted to attach the print pattern

onto the article should be maintained until the transfer is corilpieted.

[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 ultraviolet 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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hardeni ng type ink generally contains | ess solvent,
and therefore, as the wultraviolet ray hardening type
coating material is applied to the print pattern, the
ori gi nal adhesion of the print pattern can be
recovered by the solvent in the coating material, but
hardechm@dppsiiok wéddralle ¢rdutrdldidesdlPedt) iRy aReFTbiedNa® the
of the solvent when the transfer is carried out and
ultresivlekrahbauddmay itpbe toatays nhaedahisngpiligktd the hast pattern,
sol vent, any non-sol vent conposite wll serve to
the greagoakbpdbbgoprifthe paintepattenicgn itrvextvardias theesivent in
made by repeating various experinments under the
the cgpbngraataradebius tpp adhedion svill[lgotetiuced GlubHerthevivialpobetion
concei ved_a nethod of transferring a surface ]
of thg sobeenti When thy drapsfenns sariied eutimadr singe dhe prissginlet ray
by. using a transfer filmhaving the surface _
hardgpytes byneo il g% MG §eleRt, YA BERiFORg A 1@ RRpegWal serve to

surface.protecti . agent .such as protection coating.
recoyahtE it P ig payentign fas hew ﬁga':feeévr FeP QAR TIBUS

on a . water luble film However..it is also difficult
expefiipdhyt ey He AP risntine g RUBP PO onsyer having al
[OOLﬂxcellent properties of wear resistance, thernal

I'esi stance and nedi ci ne resistance by this water

Pr §§3¢L %vﬂlrl?enﬁgen%%iveﬁe& g?%hgﬁ q)f ttp erﬁs%ex%'t(izlii% rassal}rr .iae qsﬁrr{%?/ction

problens as t nethod o ecorating ¢

layelta(?jlﬁ%%f SIdOgrnbibe “pgtgfgr&m@ by 1%11% getﬁhg%eQ'fﬁngvgggieﬁg fhe

esion of the surface protectio ayer shou

surfdc8 GR¥E RN Bl G94Rdd fbggé&gﬂglor%égﬂw%g% gfﬁ%ﬁ&%é@?é&tion

[ Pat ent Docufrent 2] JP 98A

agenDut R sl proestiticdNed il OniiteMaler 2INBY R PLHS BUb&ening resin
transfer 25 nmethod adapted to inpart nechani cal and

compobigi Gk watdrasdubleofibat HyweveNt [0fKo &EEN18S%0WBR: the
resi stance, solvent resistance, nedicine resistance,

surfawe gitoéections lateaniceyingtd] extdlentt peopeites | dyesas wedstmce,
a decorative layer itself, a surface protection |ayer

thermal zesistanice atndometdhene absistarae lay thisl wat& 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.
[0015]

[Patent Document 1] 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 transfer layer such as a decorative layer itself, a

surface protection layer or a combination thereof on an article
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simul taneously with transfer of the transfer |ayer.
[0017] Another object of the invention is to provide a
wat er pressure transfer nmethod adapted to inpart
mechani cal and chemi cal surface protection 5
functions, such as wear resistance, solvent
simuligse@idnedth oedisimd thesrshdachyerweat her resi st ance,
etc., to a surface of an article. [00181 Anot her
[Oorﬂbject of the invention is to provide a water pressure
transfer method adapted to inpart sufficient adhesion
t oAanthariobiéctaf phe mvemdidrersoafrogideld watansfessuf¢ transler
wi t hout any organi c sol vent whereby such probl ens as
methgd r agaiptedt itonivapartt smeshengalt padorbemicel seifesr rgatpction
healthy injury of |aborers can be av0|ded [ 0019]
unCt}%z@}lC 25 PeRt Wéﬁlsbﬁ}(‘é*etsob‘feni? H& SISty Badicweg gesistance,
a water press %ransfe article obtained by
weat Wﬁtﬁ@c%lﬂ;q -at%? pR %‘?:P %afﬂﬁ]{?tl ons of nechanically
[oauﬂnd chemcally protecting a transfer |ayer such as a
ecorative Iayer a surface protection | ayer or a

aetgk%e o W B i eiC 0 Ey e £ SOMpbBSTUR Famster
ST B R

transfﬁ%xt @i‘?}ﬁt u@[) &e@\%hma'sav%ﬂ“»%b%%éﬁ& N8bidNs as air

I njury o ereby the artic a goo
polluﬁﬁﬁnﬁfetﬁ() uiepgizﬁie 0r22ntUESIDEARt QR Sh Sy {fery Wﬁt‘%hﬁ% can

to provide a water pressure transfér “article
beavBﬂ%HUg excel | ent surface protection properties. [0023]
- Further object of the invention is to provide a
[0019)at er pressure transfer 7

[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 transfer layer such as a decorative layer, a
surface protection layer or a combination thereof on the article
simultaneously with transfer of the transfer layer.

[0021]

Further object of the invention is to provide a water pressure transfer
article 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 watér pressure transfer
article having exceller}t surface protection properties.
[0023]

Further object of the invention is to provide a water pressure transfer
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article adapted to have excellent surface protection
properties inparted on an article w thout any problem
of air pollution and healthy injury of |aborers,
[ DI SCLOSURE OF THE | NVENTI ON] [ 0024] through [0037]
(deleted) 5 [0038] According to a first feature of
articlhedapredrbilere dxaellent @M&%@%t@n@(?érti% SapHFted on an
transfer method conprising the steps of making wet a
articla wndioet ahgyeoblead obairnatisfin dnd Mefaky Agjuefiodf laborers.
transfer layer in dry state provided on a
[DISEAQSUBS O BHE INVENT IS eaf t er i mersing an article
together with said 10 transfer filmso as to force a
[0024) thrgugh p0xHi(delatad)cl e onto said transfer |ayer
ereby said transfer layer is transferred under water
mog’%?essure to said surface of said article,
chgracterized jn that a non-sol vent tl\{pe ul travi ol et
r a%cé‘?rdé{l%é‘? adpist feafiire of Homingntios, thexsnsawiovided a water

presfS (Rl Pl ho  ePHPLB i Agsiops Of FERIGNE et & breferanyer
of & JpBertF AN dhohBY ool drbpaREr o PRdn iy (ibreapFevided ey a
watePre S P Rol URte R bR o8 a®ukrpberliromihesgid
beand FRPER 38 o JBE] o e iR Bl Rl bR Rnst®R yer
wherl Y Ok e, SOPORpnPHFETNART Bohl BheaBh B Brio

surfas@iofl said ﬁ&liﬁe, é'Harafﬁ%}‘izBﬁ ihsthﬁlp %oﬁphrb%tllié)ﬂ% ?%%gllg)&eewi(ﬂet

pattern and a top-coating surface protéc

ray PbeVi dr@itnder E‘Hﬁephiaﬂﬂeﬂfﬁé erfpMher eby, Sﬁ%co_riﬁtl‘ia/(ﬁng

| ayer 25 having t top-coating surface protection

photd-pylgindri@nren nforfaidred (AfetRal W fase ofaiRiflng resin
article or it may be a surface protection |ayer

compaiséteddy téheis comtbdaen prd ecins®r ladyeto ithel b yaeaRA it Reet
surface of said article. [0040] 8

and after said transfer layer is transferred, an ultraviolet ray or

electronic ray is irradiated on said article to thereby harden said

hardening resin composite whereby the transfer layer is formed on

said surface of said article.

[0039]

In the first feature of the invention, the transfer layer may be a print
pattern whereby a decorative layer is formed on the surface of said article, it
may be is a combination of a print pattern and a top-coating surface
protection layer provided under the print pattern whereby a decorative layer
having the top-coating surface protection layer thereon is formed on the
surface of said article or 1t may be a surface protection layer whereby the

surface protection layer is formed on the surface of said article.

[0040]
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as [0041] In the first feature of the invention, in
the case where the transfer layer is the print
pattern of ink, the adhesion of the print pattern can
be fully recovered by the non-solvent activating
conponent of the ultraviolet ray 5 hardening resin
[oo4donposi te, which may be typically the
phot o- pol ynmeri zati on nononmer so that the adhesion has
t hen shpEEgegegRraSoft fie prventiopatihehe casenelent ehy transfer
after the print pattern is printed on the
layerviatthe pealtubd teeifn dfiinkStine eadhédien o€ v printgfattara can be fully
adhesi on can be nade w t hout any organic sol vent,
recoviehed ey ¢he unsn-ralvpnbticevatiigatemponéntt o rther ulsayipleg ray
injury of laborers due to the 10 organic solvent .
hardemieg. res004@inpsiitie.ewhivh mn'-lseommmlhaghe whoteigolymerization
conponent of the ultraviolet ray hardening resin '
mongpepsei thatsihehadbesine karothe pommelersen iasntheo pEms Paitern
hardened in the state where it perneates th

[ f .
immeacqly paterhe BRI RGO IO Beot e Fr o Tk Since

and therefore.in the state ere the non-solvent
the rgeqvesyiof|the ﬂ%&fsw&r%hf%ﬂ?&mﬁwm preane 'ﬁﬂ&?% there
united wth the print. patter the decorative |.aye
ocoury B TiroBlem g aiF olibionbar healtli Bipeos of 1 hirre gReto the
surface protection functions such as wear resistance,
‘Wga%%ﬁvgﬁ?ﬁﬁﬁg stance, medicine resistance and weat her
[004%Fsistance and so on applied thereto. 20 [0048] Since
he first feature of the invention lies in recovering

he; . . VAPl ety a
;C?‘nﬁl&h ¢hb Oon-Qb1vERE até:?ﬁtgﬁlé%r (é(hslﬁﬁgﬁel%’ of NGN AR &G K&NEay

'vating component on-sol vent type

hardl%‘hfr{)g]a\fbéihetzorﬂ?[)g@@ I RPh' 881 theC BABRSHE1 m drivRfRNO GEdHoMEO is
probl em of air pollution or healthy injury of |aborers

hard8HEd 10 thH8tL6 GAIE it PeFveRfesuBednkAIfThe pritGM e so as to
ultraviolet ray hardening resin conposite and the

be nlikadSkih tlayenkaded Raesebad inhitHee stdteywhes: whel hyn-solvent
united with each other, 9 .

ultraviolet ray hardening resin composite is wholly united with the print

pattern, the decorative layer itself on the article has mechanical and chemical

surface protection functions such as wear resistance, solvent resistance,

medicine resistance and weather resistance and so on applied thereto.

[0048]

Since the first feature of the invention lies in recovering the adhesion
of the transfer layer by the non-solvent activating component of the
non-solvent type ultraviolet hardening resin composite, there occurs no
problem of air pollution or healthy injury of laborers due to the organic
solvent used. Also, since the ultraviolet ray hardening resin composite and

the transfer layer are hardened while they are wholly united with cach other,
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--- in the case where the transfer

| ayer is the conbination of the print patter and the
top-coat |ayer, the decorative layer itself on the
article has nechanical and chem cal surface
protection functions such as wear resistance, solvent

in the easstvheee theredinsindayesisthrneenbindtivaaifiBe prBsi SHteCend
and so on applied 5 thereto. [0049] The surface of
the toheodtdayat ithe deayetiwainyee itwdlf ynprhot eclidd Hys tdeehanical
topcoat |ayer transferred under water pressure on the
and efecyorcal isueldcaymotattiathfuingame sucte anhesat hesibairicer sblsent
_transferred together with the surface protection 10
resistaneet merbcge besastanke ayul weasthee gesistaoe and so oonapplied
inparted to the decorative layer and in addition
therefer et 0, since one portion of the ultraviolet ray
rdeni ng resin conposite for recovering the adhesion
kagﬁso perneates the top-coating protection |ayer, the

Got B ot iyt B ditcdreae s pecanEbebi Bl pyotegied by the
onc R BBl R R ke Y B RTR A3,
RS 1RSI Bl NEaCHRcE el
nc W RIS BN, LIS B LR
layerlu hhaaw oA &ditibay tH@treg%n gﬁﬂze[] %131% n{)ﬁﬁﬂ‘ﬁlo S(%,f{ he NOErd RSP a}ay

ayer inparts the ept e surface appearance

hard@finkh@ s tchflp®sith et @ ot s tnbCaLidy ggsg) gelslagzt?{eég the

feature of the invention, there is provi

top-CRULESS Piretckbrion Slfagér, ahbl £diRstdiPpast i) 28 AhRYopaYAt"GyBr and
surface forned by 25 the water pressure transfer

the deedaoieofaybheahi s impeatdd. eE@fecidl; iaavaH t@Roal ¥OR4] is of
[ BRI EF DESCRI PTI ON OF THE DRWAI I\I(gf [0055] - 10
ultraviclet ray hardening resin composite, the mechanical and chemical
surface protection can be strengthened by the association of the ultraviolet
ray hardéning resin composite wholly united with the decorative layer by

being applied for recovery of the adhesion thereof and the top-coating

ultraviolet ray hardening resin composite. The topcoat layer imparts the

depth of the surface appearance of the article thereto.

[0053]

According to a second feature of the invention, there is provided a
water pressure transfer article characterized by having a surface formed by
the water pressure transfer method of the first feature of the invention.

[0054]
[BRIEF DESCRIPTION OF THE DRWAINGS)]
[0055]

10
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Fig. 1 is an outline viewin which a water pressure
transfer nethod wused in the invention is briefly
illustrated. (Original Figs. 2 and 3 del eted and
original Figs. 4 through 13 renunbered to Figs. 2
through 11) 5 Fig. 2 illustrates a water pressure
t r dfigf @ris et bodiraceemdimgvliioh a Watst préeium afatdfer method
invention in order of steps, Fig. 2Ais a cross
usedsiaghieanaéntiorevs ifiefy ilustnatedr film Fig. 2B is a cross
sectional view of the state where a non-sol vent
(Origipah¥igst &randhy drdetgdrandgorignial Wignpéshreudls 183pphiatbered
on the transfer film Fig. 2Cis a cross sectional
to Figp.eptlyoughelldt at e where the transfer 10 film of Fig.

2B.i.s floated on the surface of water, Fig. 2Dis a
cr élég- ié@ﬁt&w&ﬁ a RN Estwe tvansler metberacersding topdfirst

rticle .to_tragzg%[é a print ttern under water

fo’-'mg&e UPYEPEOR IR, Stsise 18- $igs aerosg sgetdprrlsview of a
a5 RS0 A 3 s it B Lhere
non 0008 fealidler, ) B GRS 5t o R LY, St gm e
eran D8 IR0 00 5 DR RRL] PRR) ot 'l it U St
i 1% AR S04 REEL RSP a1 A Ghionn

view dfl it éﬁlthgﬁnﬁn&ll:iiﬁgel ToBR] ¥hnereft1E R0GeahsRP 4 'f)?int Rattern

product 20 of using the water pressure-tra

undel 864100 lpREY Y i@ féﬂééﬂfdn%ir%ﬁfb@ﬁ?‘ié-@ﬂ id bl &bsd HdMoRhl bPehe
invention, Fig. 4Ais a cross sectional view of a

statetwhasf £f ultrhvioldtatiyds apaaatd lbayek AfRkldhZer %tbﬁ??essure
cross sectional view of the state i1imediately before

trandftve Ript PElie so€rokk gector Fiowca&UtHenaiataailgdre N waitee Eolu®le
apply a topcoat to the article using the transfer

film {5 Wateofwslpddand 5 F2@ .is 5 dresapeaidrad géewafabs state where
sectional view of the product with the topcoat |ayer

the syplage pbthogrtide imbeingdlrafd.Fig. 4. Fig. 6 is an outline
view in which a water pressure transfer method _
acEstf Hyanendargedorrgss oeehitalthew ofvidret pomlvics obtaisetyby

the rrileltLgato% %EgedZ 11

Fig. 4 partially illustrates a step of applying a topcoat on the product
of Fig.3 using the water pressure transfer technology by a modification of the
first form of the invention, Fig. 4A is a cross sectional view of a transfer film
for a topcoat layer and Fig. 4B is a cross sectional view of the state
immediately before the article of Fig. 3 is forced underwater in order to apply
a topcoat to the article using the transfer film of Fig 4A.

Fig. b is an enlarged cross sectional view of the product with the
topcoat layer obtained: by the method of Fig. 4.

Fig. 6 is an outline view in which a water pressure transfer method

according to a second form of the invention is briefly illustrated.

11
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Fig. 7 illustrates the water pressure transfer nethod
of Fig. 6 in order of steps, Fig. 7Ais a cross
sectional view of a transfer film Fig. 7B is a cross
sectional view of the state where an ultraviolet ray
hardening resin conposite is applied on the transfer
fi Fiog. HAllpstré€es shawakaspreseatd aakieyimgythol dfféigst ah erder
where the transfer filmof Fig. 7B is floated on the
of stepgr Fag &7o1s aaress, sdetignalHewsof a teamder Sbot FondlB v ewross
of the state imediately before an article to transfer
sectiepal pig¢witof phe st whee eonultsaiolet edy baddeniagersinFiogepdtite
, is a cross sectional view of the state where an
is applied i Brectrangierfzln, Figd 74t tda erossheechiopiat véevafof éhe state

wherd iy PTG L R 2 CUfaT salloaedion hagilstpo e £16 1D i
a cro%a’?%%%owa Vi & 6t bice dREd ALY Do 17 areCPloernger 2
St S A R 1 %%%%ﬁs;sas'e#fossw :
o HRHGH 8 BRI R e TR - S
pressfu?@ttfja[rﬁf&f :E‘{lge(ﬁ' VSQ:%S% e SaP‘?* Of e&(%ee&}}egﬁ a Water

Cross Vi ew O a sur ce P

Solubh@ﬁﬁﬁ %R@ﬁcﬁﬁ Washbhﬁggx%a 'YGQfétdr Brdds %E(?:?gneﬁ%&v dd?%hﬁ gstate

VI ew 0 e state avi ol'et ray har

wheré%ﬁé Quﬂ%@eﬁtﬂeeaftﬁzlé%élﬁg d‘%ﬂadt he surface protection
| ayer of the transfer fil Fig. 9Cis a cross

SeFid ONA aNie@iedt di%ss?'ts@étfoﬂéﬂl‘ &h&w Tk pvatet oﬁtélﬁé&fby
Fig. 9B 20 is floated on the surface of water, Fig.

the methad 6f B&s 7sectional view of the state | medi at el y
bef ore an non-decorative article to transfer the

suFigack illpstoh et ilen wasye Hrédiaie Aabsfd £ rmuHodr {3 & SSifsee
is forced underwater, Fig. 9E is a cross sectional
proteviienwlafertdveosting ¢o whihiel featutd sfbhiecahetntiay in 9rder of steps,
irradiated on the article after water pressure
Fig. 9% wrasfarss sPitgonaipw of acnufmegeotdctival layeetvaofsfaSilnmeFig.
_state where a water soluble filmis water-washed and
9B 1sp grossGectionak visss of ske stajaavheteean ofitaveolet are hahdering

. the surface of the article is being dried. Flgqa 10 is
resin saMpesie dedrphed endbesustage RIPE‘th@Fl leper pf Grutanster film,

Fig. 9%)}56?1 gfodss bsectlon el vqgévho?%hg fstaﬁzle Where t}le transfer film of Fig. 9B
1s floated on the surface of water, Fig. 9D is a cross sectional view of the state
immediately before an non-decorative article to transfer the surface
protection layer thereon under water pressure is forced underwater, Fig. 98
18 a cross sectional view of the state where an ultraviolet ray is irradiated on
the article after water pressure transfer, Fig. 9F is a cross sectional view of
the state where a water soluble film is water-washed and Fig. 9G is a cross
sectional view of the state where the surface of the article is being dried.

Fig. 10 1s an enlarged cross sectioﬁal view of the product obtained by

the method of Fig. 9.

12
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Fig. 11 is an enlarged cross sectional view of the
product obtained by the nethod identical to that of
Fig. 9, but by transferring the surface protection
| ayer under water pressure on a decorated article.
[ BEST MODE OF EMBCODI MENT OF | NVENTION] = 5 [0056]
Degtgi DI R0aR EROMIcER HrssDEedtd@al RUSHLF €Re WrbdudtefRARREEY
to the drawings, Fig. 1 briefly illustrates a water
the preeBsdiridehtianisfier thmet bOdTiga®Goski g tdsféirisd ther suffhce
the invention. In the first formof the invention, a
protdctiandbhesr hager wafergpricssunsf @r a diebonaléd nstidescri bed to
be a print pattern 12. This 10 water pressure transfer
[BESRMODE QFtEMBMRIMENEIQR INNENTHOMer film 16
conprising a water soluble film 14 having the print
[005@dtt ern 12 applied thereon is floated on water 18
within a transfer bath not shown with the print
paleseribaig cakafimesite eolartbic afnvention evith reference tthethe
print&pattern_féfa sferred thereon under water
drawings s ling ils Wanibe dlvstratont ar VA UgRSTHE  t1ansien yaeghod

oL HREIERY 4 RSB ST IRET b o,
BRSSO PSRl Dt B B o v

t d absor biyn

' d-b ] . Thi
wate sl Rmst; pRALERE sy pBRSR Whith 1R SepBt ik 16
g i thi f ) ' .
compRE 4" ted SIgLI IR Tt BTNt S BH I BN AR AiRica
i . [t
therddiFIBALERY {PaRECPIRARACH ARBer A nARLRER SEh, the
printPhhftblN HifRGed URMd BneR8f AR 8 MRLEhPHESIUsSitern
transfer. It should be noted that what is nmeant by

trandfB8-edhebdorP AhHEF Rratd? prosdurdas BFRAC1NEwABL thidugh the
having no pattern) other than the one originally
trandfay fing 1% Ratidithe[WHR8préfaravidadeAicaicdinplished t he
first formof the invention is to apply or coat a
[005Hon- sol vent type ultraviolet ray hardening resin
conposite to the dried 13
The water soluble film 14 is formed of water soluble material having a

main ingredient of polyvinyl aleohol, for example, which gets wet and is
softened by absorbing water. This water soluble film 14 is softened when it
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 a non-solvent type ultraviolet ray hardening resin composite to the dried

13
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------- ---- print pattern 12 of the transfer film 16
to perneate the print pattern 12 before transferring
the print pattern on the article under water pressure.
5 An exanple of concrete steps of the water pressure
transfer nmethod of the invention is illustrated in

prmf: ip@ttetn 19 drh$ief ﬁ%ﬂbfe@f fifh 016 %0 JifcRE fr,g&' an?ﬁl&f&n 12

fromthe state where the print pattern 1 prin
befoteh EraMRtan o kb ik Emtlaﬂn igh kRe Sriiciee dngpp dalréﬂe? %&%@@re
Fig. 2A). 10 Al though not shown, in practice, th
transfer film11l6 is in the form of roll obtai ned by
previously printing the print pattern 12 on the
el ongated water soluble film 14 and drying the print
pattern 12. The transfer film 16 may be wused while
bei ng continuously fed fromthe filmroll or by
cutting it thereafter. 15 [0059] In the formof Fig.
2, the non-solvent typémukxuaplobéronapthatagenohthe water
resin conposite 20A is applied on the dried print
preswtetféansfﬁz negthpftthe s yention iy Musraded Epglig22. sthe form
gz %e the transfer film16 is floated on a water
of Fig 183 2 vibehpperationabegias freim the shateswhere wherkvieheabiernt 12

tter 12|sat|va ed by 20 th n-saql vent t
prin t?%\ﬁga%%teﬂ“ai? r?éy Felll A ‘i@ﬁ%&@?@&%ﬁ?@@gﬁig- 24).
recover th esi on of e i.nt pattern 1
Alth‘@%%é 0e; §h°?© mtlﬁ%‘rc ‘F’t & tramsipr, ﬁ@veﬁﬁes f%é@?rﬁgmwf Foll

ﬁ t ransf.er

obtaptif by BRGNS orihEPe fe S5 o PHH g Aih et Sl T el b mater
soluﬁlX eﬁm tlll %\ﬁ' &)Il tﬁé’ fagﬂgggzﬁ?%rﬁg%éﬁ% gxga?lgs:g%?rslﬁ_#la lyﬁggnay be
usedZQ)hlEnq)e U(lotn \ﬂo(&l 5{] efE&‘yﬁ%ﬁ} el ﬁl%dl geg% n taﬁtmg it

Icle pat ern i g
therégfgernon soI vent type ultraviolet ray hardening resin
conposite 20A is transferred whereby the non-sol vent
foosglype ultraviolet ray hardening resin conposite 20A is
hardened (see Fig. 2E). Al though not 14 shown in the

\SIVL &ilvM thl:‘forﬁlhﬁ' Bigt ioglthe HdniRilvdigt {y9cCelrandRE Wal Sardening
resin COIIIISOSIlte {ZSA 1s applied on the dried print pattern 12 of the transfer
film 16 of 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 non-solvent type ultraviolet ray hardening resin composi_te*ZOAE 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 non-solvent type ultraviolet ray
hardening resin composite 20A against the surface 10S 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 non-solvent type ultraviolet ray hardening

resin composite 20A is transferred whereby the non-solvent type ultraviolet

ray hardening resin composite 20A is hardened (see Fig. 2E). Although not

14
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conveyed by a reverse triangle-like conveyer or
supported by a robot arm In sone cases, the step of
appl yi ng the non-solvent type ultraviolet ray
hardeni ng resin conposite 20A on the print pattern 12
(see Fig. 2B) and the 5 step of floating the transfer

showhl InMHO dSwhDR, WRE QrtitRee0 thaly b QbrdBAYuRBerwA¥eHWIIlY it is
carried out ereby the non-solvent type ultraviol et

convd@Y MARARRERNE tri: A6 ke RRTETE 0upRyrt&E barProied fivn. In
spray on the print pattern of the transfer film 16
someWMeh&ds, | ehe | ap edf aplignaher nen-sabvend tEeovdtrdviidet ray
adhesion of the print pattern 12. 10 [00911 What is
hardeveagtrebin tahposivé BDAtorr slye paind gritteynr B3 isee Fig. 2B) egidnthe
to be hardened by chem cal action of an ultraviol et
step éyfldedina thel atinvfelryfikhol6 em theewaterd(seakBig.t 6) froayn be
of ultraviolet ray hardening type coating material, 15
revergelyr carrisderutrehetehyodei men-sglyent txpe wltraaolesiray haggening
~ hardeni ng type adhesives, etc. according to its use,
resinTeaaposite AP Mey beenplied by iprpy| gmihe ZuEniopatiern of the
re-polynmer, (2)_light polynerization nononmer an 3
trana'%ergﬁfm (lépWL&li‘l 1 flqate Onatgléﬁi’a"éé” SOrfH] topkese ) the a idn of
ingredients, 20 General ultraviolet ray hardening
the PR @RS no sol vents added thereto and i's bl ended
wi th an phot o- pol ynmeri zati on nononer to serve as a
di lution agent. 25 The "ultraviol et ray hardening
[Oogresin conposite”, which is the object of the first
Qornwof enbodi nent of the invention is essentially
bl WM 4 - pal ' i » 0ol d
thon g brdhEy SMRh SRR M bhA SRR LRSS MRim to be

hard 08 By Bﬁ{eﬁfﬁ.@ﬂ!a%ﬁbh% aﬁa”ﬁltt{éé\ﬁi%t By S8 & ?eﬁftivﬁaﬁﬁs}ﬁﬁft&l Afne
use of ultraviolet ray 1 hardenyng resin and al so

and B%ed RRef M O hLitdiNidlett 42 IREURLEILEVPE ARtARNSRatRAl,
ultraviolet ray irradiati on without any sol vent” added.

ultrat &2y hardening type ink, ultraviolet ray hardening type adhesives,

etc. according to its use. These agents include (1) light polymerization

pre-polymer, (2) light polymerization monomer and (3) light (optical) start

agent as indispensable ingredients.

General
ultraviolet ray hardening type ink has no solvents added thereto and is
blended with an photo-polymerization monomer to serve as a dilution agent.
The "ultraviolet ray hardening resin composite", which 1s the object of the
first form of embodiment of the invention is essentially blended with the
photo-polymerization pre-polymer, the photo-polymerization monomer and

the photo-polymerization initiator in spite of the form of use of ultraviolet ray

15
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What is neant by the "ultraviolet ray hardening resin
conposite” to 5 be used with the invention excludes
the ultraviolet ray hardening resin conmposite having
a solvent contained therein and is limted to the
non-sol vent type wultraviolet ray hardening resin
hard &G QAR98LrCaR@ YISO hAS t8 ARt ofadthid 4thse béfor@%ﬂh% Bavl@ded
recovers the adhesion of the print pattern of the
by ultra@iéefayf irk4dibGoh Qvitheutoily seliveanhdded.i vati on
conponent in the non-solvent type ultraviolet ray
[o09ar deni ng resin conposite, which is typically an
phot o- pol yneri zati on nonomer. The ultraviolet ray
hawderni isgneest by abepodirbeideplax hbkdeniogtieein £ompopsite” to
form of enbodi ment of the invention conprises the
be usenlgmath ent having the follow ng conposition; 15 (1)
d i goner (photo-polynerization pre-polyner) 30 - 50
wei tgtetindentioh exgludesfthaatltxmsvatleneay ﬁ)larfiemng resin composite
~(phot 0- pol yneri zati on nononer)) 10 - 30 ight % (3)
having agsdvenhcenieined d8pymat and ghdwitsdl %éf? Aongpivent type

RS 1 0 LA, 20 20, (8 phote- PRl YL Paron
becaléqe-ewégt % Ig}it'sst?{geh%ﬁ%g‘v%l}-h@ t ph]ghg égﬁleﬁ%%%ﬁ-%%fer film is
the OSBRSS 5 BB A0 5l Mraig o
a3 e B S BEL MR, SEL BB R Tl
o) L ORERE eyt ool o

first Rlrhf ¢ ebo@i&n%ﬁ%h@‘iﬁﬁ%ﬂtiﬁ% Lo YONRE (RO h SRR HIRDSS the

acry I goner y used i ndependently or

follovh '&ﬁﬁgggﬁ gonbi ned. Al though the degree of
© Opéﬁinerlézt?on of phot o-pol yneri zation pre-polyner is

(1) ONbmee (Fh&B-pAPmeriRatioRPri®lymet) | s not 3@--mnweight 3ad
pol yneri zed to sone extent and

(2) multi-functional acrylate
(photo-polymérization monomer) 10 - 30 weight %

(3) single functional acrylate

(photo-polymerization monomer) 10 - 40 weight %
(4) photo-polymerization initiator 0.5 - 5 weight %
(5) non-reactive additives 1 - 20 weight %
f0093]

The photo-polymerization pre-polymer is the polymer which can be
further hardened by photochemical action and is called “photo-polymerization
unsaturated polymer”, “base resin” or “photo-polymerization oligomer. This
pre-polymer is a basic ingredient which affects many fundamental physical
properties as a coat film after being hardened and an acryhic oligomer, a

polyester oligomer, an epoxy acrylate oligomer and an urethane acrylate
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therefore it has the suitable viscosity and therefore
a dilution agent is 5 required in consideration of
the effectiveness of operation on its use. [0094] The
phot o- pol yneri zati on nononer serves as a dilution
agent for photo-polynerization pre-polyner while
oligori@l fhay MeN@sddendipaatib el oredftaalariignesshiabd OpditdicBnthe
of the resin conposite and itself participates in 10
degrapodfypaly higaidation dihgh&ogrdymesizagha frenssliyoealis mnamehigh
having a single functional group and a
as fimll pdalyfgnciti nadt aomonemeharnidngolywoerdzedror some extent and
functional groups. The single functional nonomer
thereﬁmevi}:s hae thmprsovebldhvesiosity 4wdt therafore ch edifimdon cagent is
art softness to the coat filmafter being hardened
requ n eqnsiderationfaiitbe iebaetivennse mé opseatiasomdtsaudsr i dge
ormati on agent which 15 bridges pre-pol yner
[0094}p| ecul es. For instance, the poly acrylate such as a

rylic acid nethyl is used for easi a
'I'H ?a‘gliq BWOMPHﬁaB?ntWQDE@&f SSrERbrEné Qﬂu@@e pgent for

photq?é@%%ﬂ%mﬁa@%h%@e Robney hcoﬁiléigfnéﬁ?l Pire otht | pracheal
d but . th
effectflidan 4 apahl ﬂ%‘lc?iﬁr%e %ﬁrﬂélsgc%ﬁ SIS Rl Eﬁ%tw%s in

polyfRAAHEIT, TR AE8 8 Sl sRBcPEY michln, BAP A "l
FonceFEROBIH, 3, 3 SABERERE) oyl SOl od NBEE

atron 1 ngr I en recoveri ng esion o

functid?ledl %H) ’[FHe' 4h B%h%ﬁﬂnai ngﬁglner%%r\?&eto %nsprove aﬁlhesmn

ymsrlza lon Initrator serves to a

to thé—‘!aft'i@ltV, 'a‘i’lldetto ﬁrﬁi‘drt LOftALSY bo thelQaY MK AL BBinEER6deABd and
Is also called "photo-polynerization start

the Iﬁaﬁmfunctﬁﬁﬁti%laﬁeﬁfé@ sd19BZ 0N ANBRRIge i m AT REeHB 8Fhich
when the wultraviolet ray hardening reaction is a

bridgeadiregloly@es tinolculddi IBrdimzenenmieupdly hérdhte sl &€ a
used when the ultraviolet ray hardening reaction is an

poly-aaglic regdd thetthyl (00861 for casing a contraction action of the coat
membrane caused by bridge formation. If the contraction power of the coat
membrane becomes high, the adhesion of the coat membrane is reduced, but
the polyacrylate can usefully prevent this. These photo-polymerization
monomers serve as a dilution agent for adjusting the _Vi.scosity of the
ultraviolet ray hardening resin composite and also serves as a functional
ingredient (activation ingredient) for recovering the adhesion of the dried
print pattern.
[0095]

The photo-polymerization initiator serves to absorb the ultraviolet ray
to start a polymerization reaction and is also called “photo-polymerization

start agent”. Acetophenone, benzophenone, etc. may be used when the

ultraviolet ray hardening reaction is a radical reaction, while diazo compound,
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The ultraviolet ray hardening resin conposite may have
a sensitizer, 5 afiller, an inactive organic
polynmer, a leveling agent, a thixotropy inparting
agent, a thermal polynerization prohibition agent, etc
added thereto. [0096-1] Al though the step of applying
ote. 1RS¢ PONaeAl waRh thPailtddvidlvi ahet haRlenihAr®#abiing seshnion
conposite 20A nmay be carried out by neans of either of
reactidh. phot ogravure roll, wire bar coating and spray,
since the spray applying process consunes a |ot of
[0096joat i ng materials, the photogravure roll application
process or the wire bar application process nay be
pr Thendidawidlelr ragp paydengng resincoanpogtaratast have a[@ogitjzer,
15 As the non-solvent type ultraviolet ray hardening .
a fillere ginningotipe organig @Alymer, aplsiveBag dgenhed phixgtropativytayting
12, the photo-pol ynerization nononer in_the
agent grthegmad pobiyerazation BelbHion ageHarerldeg thespty-
C osite 20A perneates into the dried ink of the
[o()gebmt pattern 12 to di ssolve the ink whereby the
adhesi on of the ink which ig in the sane wet state, as
ADRBhl (e frear SbabaiiHg: ' b HHEAE phbr wRiRtaletoey
restored. Therefor t he n-song ul travi. lé?of

hardiwghﬁﬁ% SRS F0AGNBERT sRorad dt P Jmeding of i
ti N I t ot h i I .
photdgi T Tal® Wt B cph Spk [5nd ANED, LANG. e UG8y applying
: iRy X .
procds G AGHRUEL! B0 0PUHIne iAol PRE phBldma AL RIDESGHIEGR DN

proce%Q'EP%ﬁia GArd BGE ﬁpt}ﬁﬁaﬁgft?ﬁ?&eg?ﬁia%f _ b%fgfeﬂﬁéﬂpﬂgphlgiﬁg the

nonomer genera as e volatrlity tar |ower
Coaﬁﬁggmﬁ§9ﬁﬂent etc., the degree of the recovered

adhesi on neither varies nor is |lowered after its
[oog7lecovery, which enabl es the expectation of the

stabilization of the activation, which cannot be

eX a8 ahe thonPsdhigntsigipe eitratvipes enchadR i 98dn Asnipeite 20A

print pattern 12 is transferred on the article 10 and
is apphed oul theapiiat phatteay 122 the phot@gbbneslizdtérreomnotier in the

ultraviol et ray hardening resin .
non-solvent type ultraviolet ray hardening resin composite 20A permeates -
into the dried ink of the print pattern 12 to dissolve the ink whereby the
adhesion of the ink which is in the same wet state as immediately after
printing the print pattern can be restored. Therefore, the “non-solvent type
ultraviolet ray hardening resin composite 20A can have the function
equivalent to the conventionally used activating agent to thereby omit the
application of the activating agent, the thinner, etc. and since each ingredient
in the wultraviolet ray hardening resin composite including the
photo-polymerization monomer generally has the volatility far lower than the
solvent etc., the degree of the recovered adhesion neither varies nor is

lowered after its recovery, which enables the expectation of the stabilization

of the activation, which cannot be expected in the solvent type one.
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conposite is hardened in the state where each
ingredient of the ultraviolet 5 ray hardening resin
conposite 20A such as the photo-pol ynerization -
nononer perneates into the ink of the print pattern 12
whereby both of the wultraviolet ray hardening resin
[0oggtonposite and the ink are wholly united. This inparts
nmechani cal surface protection function such as wear
I 64k Sthanpfint EpSoterANG QA RFbriSHr bRACHPLOLEE! 10Nand the
function such as sol vent resistance, nedicine 10
ultraviekitstagn2® is ehadidtedt thersas awhat UNeavialee raiyt seldenind @esin
same functions as those of the first form of
compesitodi herdersdenrt thwe stftet where Shelcéngredient of the ultraviolet
phot o- pol ynmeri zati on nononer itself participates in
ray botdeming zegsioncahpesiteé hB0A| snelvi ab ethe aghotiorpdginatizanion
this nmononmer is never separated to thereby do no
monofed rEymeates intotthetink 18 tﬁ)nqusutlmattbrm d@gmheiedy. barB cfrtdie
2C don't illustrate the state where the ink
ultrayiplgt aay dvee deningiresyy crnpputa ard the iak are Feally waijed| Bais
ray h rdenlng resin conpposite 20A are wholly unified,
impayts rfl I‘FE} lipréace; Plgﬂt%félcgh?}wcémhsmha% wogpdigsistance, etc,
g ossi bl e f%; bath to be di stlngU|shed iééi?
and chgmpc tshlé cgigotactiop é‘ﬁS‘E}P’a SURR SSSORFN RSt ANMSY cimne

resistif ity oat e PESABLF iy HPOE Ths SoBie BEokis an thpse of
the {4 el SibefaRarared b ot men shisd B Phdtofoagpegization
monof}¥r? $spt, pURGARARY 1R oyt A, R M vitd ey
1rrad1§ﬁ%¥i’nthi@ ,gbgomaffls HIGEL0%, 4B 1180 Eha RN RoflddRedd atter

I's renmoved out © & surface
that. Thereafter, as shown in Fig. 2G a hot MAnd 26 is
irradiated on the surface of the article 10 on which
[00osttie print pattern 12 containing the ultraviolet ray
hardening resin conposite 20Ais 19 adhered to dry
t helthonigladtigof 2Bhendrad cog’t10iwestebthe bantproHust tH' ink

having a decorative layer 30 is conpleted (refer to
ingrediiegt of)the[ PAAB3Ltern 12 and the ultraviolet ray hardening resin
composite 20A are wholly unified, if these figures try to show such state, then
1t becomes impossible for both to be distinguished from each other and it
should understand that they are conveniently indicated in the state of layers.
[0098-2]

After the ultraviolet ray 22 1s irradiated onto the article having the
print pattern 20 transferred thereto, a water shower 24 is injected onto the
water-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
1s removed out of the surface of the article 10. Thereafter, as shown in Fig. 2G,

a hot wind 26 is irradiated on the surface of the article 10 on which the print

pattern 12 containing the ultraviolet ray hardening resin composite 20A is
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The ultraviolet ray 22 is preferably irradiated while
the water-soluble 5 film14 of the transfer film 16
is wound around the article 10 on which the print
pattern 12 containing the ultraviolet ray hardening
resin conposite 20A is transferred and thus it is

adhePétF&? BAPIYe gﬁfﬁab@ df ot aﬂﬁ&@ rlOt\QEe?éHy' ﬁieepﬂagu'cﬁ 18thdving a

un ermater or before the water-soluble film14 is
decor‘@@iv%rla &ﬁﬂ{)fe%@%fbr tevEg. ghough it cones out of
the wa er. Th traviolet ray 22 is irradiated by 10
[ooggsfonventional ultraviolet ray hardeni ng equi prent
including light source |anps such as high-pressure
meMThgrultiadigist pay BRtiaprdfatalde ihedisiednvdhde the water-soluble
irradi ati on machine (lanp house). The ultraviolet ray
film 22 ofahebeahsfeadilat @6 is oniumd heownd ithe ertilenwti loa wheeh the
|atter is underwater because the ultraviolet ray can
printpertedinal 2 comdeningt the ultrsvideosghardenihg sesmamoerposag 20A
the ultraviolet ray 22 is irradiated while t
is tramesferred aingbthaisf nt|1mpxqfer@bbmmeérwrﬂft&m@waﬂw&¢ d0 1gmypll

dirt etc. cannot be adhered to the articl a s to
undepwaieiRr beibrytisoral eadhbicchln ddrg meteRarastpAand removed

pattern 12 gets c npletely the possihil.it.
even&hpﬂglaah@gnaﬁo%ﬁ DR Viaber diped tbgelg Eny Mf’hated by

1 ) d h l.ufl
2 cobEnti AP EBYY I BT gﬁp@?ﬁ@iﬁc@@% Eghﬁ”osoume
b bt d
lamn R 87 Qs ererrg oey BETRPY b heb iRl n an
1rrad\£%(i)e12r: lnic%l‘fﬁg%e e(lf I l (\)I}f]ée# ST%Q%tLﬁ{ra%ﬁQte 3‘9 U 1r1t 1rrad1ated

irradi ation o
I
onto g& [?g%éb% ﬁS st @% fa% 545 rdsrﬁ%ﬁ&gttelggﬂ%%ﬁ]lﬁg{ih? 'lﬂhragm}ay

canﬁgﬂ%anFQQR%r&gggQ] The reason for using the

non-solvent type 20 ultraviolet ray hardening resin
[ooog-Qiposite in the invention, but not the wultraviolet
ray hardening resin conposite having the sol vent added

t heh efiis i Banasry,f 84 [1WsultEMtiBRE ray 22 is irradiated while the
water-soluble film 14 is wound around the article, any dirt etc. cannot be
adhered to the article so as to be kept being secured thereto before the print
pattern 12 gets completely dry, the possibility of dirt adhesion can be reduced
because the print pattern 12 is hardened when the Water--soiuble film 14 is
removed whereby the decorative layer 30 of good appearance can be obtained
easily. The irradiation of the ultraviolet ray 22 may be carried out after 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 out under an environment
having no dust or dirt such as a tunnel like a clean room.

[0099]

The reason for using the non-solvent type
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5 Since the ultraviolet ray hardening resin is
hardened by the wultraviolet ray irradiation for a
short tine, if the added solvent is the low boiling
one having the high volatility, the solvent will fully
vol ati ze before the article is forced underwater to
ultratideste byy pﬁ&\de‘ﬁ@n% hespptonigRns! 8l hde it @entfRor bag okl the
the adhesion while if the added solvent is the hi gh
ultrabpidt 17¢ lenelehthd rédih @uhipobite WRlvahg Zles sdlfent hadtdgeseto is
t he adhesion when the article is forced underwater
as folbams.be avoi ded, but the ultraviolet ray irradiation
cannot be perf ormed until the solvent volatilizes
[OlO@éban etely, and if the ultraviolet ray hardening type
resin mgredl ent is hardened by the ultraviolet ray
i rPadicatthon ultraviche seat dagenimedegsiat disv blaadenddz dw othe
of the solvent, which is in the state 15 V\,here t he
ultraeleteray iapiaimy éer, atshore tie) ifbheppdded selveat detthe low

such as surface ess |later. Thus, if e
boﬂnlgs%ﬁ hawng fth@d%%@ \@3 lgv ke aelvent weddpHy V@iﬂﬂ)@sbqf%re the
. E | vent dddt ereto, chis |th 3
artlclpow P n‘@n wwr CIRPY HPIEEYS ﬁb © pRPHt | translte dug to

shorGef apeadidich HH DBy 0 FBisnda b el bo1fnk one

ittty §018fhep b Shufie B e ST PR HRES To puf ' ' toreea
undeﬁ@ﬁ%eauiﬁ/ beI BVBfa%dn%%t ?1 V%gttrav% erégL tI{'Iaz’itdl}]}QlJ,lgltl dahot be

ning resin CthOS use si‘nce

perfo QH a9l Vi %{)l‘(f?%lr; Q’tﬁlﬁﬁﬂ% pur @t&i’sﬁl(ﬁ% iélge ﬁ?trﬁvwlet ray

iIlution age ose of

hard&ﬁh%st&ﬁ? QESlﬁfméi“@tﬁé’ﬁﬁ {YhaRhed B He! lﬂllré?}flolﬁf? Pa% ﬁlr¥§ﬁtion

ul travi ol et ray hardenlng resin conp03|te can

in theeRR’ S0idadeqARALIIROMzZMIbA oftihe SMWMURNWIGONtRIIRILRY state
type one. Thi's enables the recovery of the adequate

wherate Sbbking iadhesdived, Oizky Wiyl bd eradide@ndefbctt BRich as surface
non-sol vent activation 21 i ngredient in the

roughnussslakare ifhusy @€ theta avsbdttheayltharndenimg hesdaning resin
conposite, which is typically the

compphite d}emi:ﬂlgz rebe i sodivd ngnadabatb trkeretduwhhelr noreahesiafclewt heiling
ultraviolet ray hardening resin conposite 20A and the

pointpy off hygdt belimglpoiat.etherp of laypassiiddy wf prodemhg dhhdrealthy

and hardened and the phot o- Bolynerlzatlon
injury due to air pollution or human body suction and also of producing

various problems on process or quality
[0101]

On the other hand, as already described partially, if the non-solvent
type ultraviolet ray hardening resin composite 1s used, since the
photo-polymerization monomer can also serve as a dilution agent for the
purpose of the degree adjustment of viscosity, more quantity of non-solvent
ultraviolet ray hardening resin composite can be prepared in comparison with
the solvent containing type one. This enables the recovery of the adequate

and stable adhesion only by the action of the non-solvent activation
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5 mononer itself which has a function equivalent to
the conventionally used solvent participates in
pol ymeri zation, this photo-pol ynerizati on nononmer is
never separated to thereby do no badness after that.
[01021 - In the first formof enbodi ment of the
ingredRRNHIOR, nYsdlSERYtHRCuRFDEERS raFthAllehit rébimRYmRsite,
formed an ultraviolet hardening resin topcoat |ayer by
whicliSsacdaletiapphaiorily@leridaten RbASEHUF.EFtFtabhere, Gin@ the
decorative |l ayer obtained by transferring under water
ultrapiobgstayehhivde png ntspatdreposie? 204t avdtthd fhyntt hattern 12 are
ultraviolet ray hardening resin conposite 20A so as to
whollyventedtwithecabbcotteti arel Haafened Bind thee phvtopolyndarimtion
topcoat application by this water pressure transfer 15
monomerdgeelf yhighi g a funshioheeqifivhlent 16 theytonyentionally used
transparent ultraviolet ray hardening resin conposite.
solvenppartfigpatas ipypBemegizapion saisirhath@ol¥menzafion gnogpmer 1s
color (the non-pattern state) all_ over the whole
neversgappgateddp thepphy do npbadnespafipr £hat | m 114 as shown in
ig. 4. This transfer film116 is floated on the
1010Z}at er surface i mredi ately after the application of

BB BRSO SR BRTRRH S8 les
o Wi SRl 5L 1 Y 05, ESRENINE b o
sonarELBRLAEH W5 DERYHR, gl oy AL g s

vy o3RRI i AR AR, s SR ey oo

ultraPo %?qqéxﬂ@ﬁﬁ{gefe AR5 ERYsiRe VB A t%séﬁérr@oétrt%gst{e%f)rative

product 110" having a topcoat |ayer forned by being

layerOVRS vpORL e W (He tto?@oatta filRvEBhaSy f13Y wiRkH pRéeiré &8 ikfer
topcoat |ayer 130 (see Fig. 5) is obtained. [01031 22

is dohbBebppesiali antrahsfeepfibat 18P MU4veag | @ankPirdnloeuleddolet ray
pressure transfer may be perfornmed by using a

harddniapskein ¢drhpodiay il POA dbitmed belleting apphaddarthegtateest solid
conposite formed by being prelimnarily hardened so as
color néthet movapsierm| sicitenoalhf veer ahel yWwhalet marfdcer afi al gtlain
ray hardening resin conposite in the ]
water-soluble film 114 as shown in Fig. 4. This transfer film 116 is floated on
the water surface immediately after the application of ultraviolet ray
hardening resin composite 120A and at the timing when the water-soluble
film 114 is made properly wet, the article 10" having the decorative layer
applied thereto is forced into water 118. Thereafter, the ultraviolet ray
irradiation, the water washing and the drying are performed like the steps of
Fig. 2E and the succeeding figures, which are performed by the decoration
operation by water pressure transfer whereby a water pressure transfer
product 110" having a topcoat layer formed by being over-coated with the

ultraviolet ray hardening resin topcoat layer 130 (see Fig. b) is obtained.

[0103]
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5 state of solid color (non-pattern state) on a plain
wat er-soluble film 14 rather than applying the
ultraviolet ray hardening resin conposite in the state
of solid color just before floating it -on the water
surface. In this case, a non-solvent type ultraviol et
r affhearmenting ofe®proatonpuisidt@noforathe water pressure transfer
phot o- pol yreri zati on nononer ingredient nay be applied
may bn pevbri®edobelusmgarirhpsiearddenbdvig nlvaobet nagyhardening
_hardening resin conposite of the transfer filmin the
resinsesiposits Srrnirst by ding arehginarigh handengd ep asupptate capse
t hereby recover the adhesion of the ultraviolet ray.
blockpng @dieir pnlegignthenslttpaplet ag kardening regiy, composig whehe
stateS gﬁ% ! :jclg %ogog%ewsmm%agééggérpggﬁe grlarlgelfrg?ol;ﬂgl% film 14 rather

oo SR B bR s SR e
solidy G 153+ AT Mokl 108 RES oPRES RurhlnTh BUF . »
non-GFLC AR LRFRABICE! S84 ORpOlullle (0860 BUAKELAYBE an

therinprove The Tir ormo

. _ oved 20 19bal TH
e B e T R T S L N
prelif®afff 4RHI0R:d 63k vifemes B%rﬁiérﬁiﬁg_t R gg%l" er@kgfyipéakéf &M the

type” “in the non-sol vent type ultravio

trandié¥ 9BAI MY (HRSLALE QORRShEBraIIRALRY 1thba tHY SRltkPLELRS to
not nean that there is 25 absolutely zero of a

thereb§0le¢6Rdr 1HROA@EHEM of B ultzaMOURI ra§XeAERNYies 8ésiANhd then
havi ng solvent ingredient added in order to escape

the dtégamof Mgl aCenid @he Guchading figieby eniy ibagpadbanéd ddedthe
for producing the nononmer or the pre-polyner, but
operdtéomofiget whtdrhateswarriesfobfai dvedrdthen.f uncti on of
re-adhesi on of the print 23 pattern by the
[010Hon- sol vent activation ingredient in the ultraviol et
ray hardening resin conposite, which is.typicallé_ _
phdYish gbe ytapedat deyen 139 rombied anothddegnratiss dayemsl in this
full degree. Sinilarly, the term"non-solvent type" _
manggiedepifols imnartedh i theaprearanehebthet dgopratayelayer 30 and in
"volatility” of the
addition thereto, ythe mecplanical and chemical surface protection of the
decorative layer 30 is further improved.
[0105] -

The first form of embodiment of the invention can obtain various
advantages by using the non-sclvent type ultraviolet ray hardening resin
composite. The term "non-solvent type” in the non-solvent type ultraviolet ray
hardening resin composite used by this invention does not mean that there is
absolutely zero of a "solvent ingredient" but is never exclusive of one having
solvent ingredient added in order to escape from the invention or having
solvent ingredieﬁt used for producing the monomer or the pre-polymer, but

remained if there can be obtained the function of re-adhesion of the print
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5 phot o- pol yneri zati on nononer, but neans that it is
not as high as the solvent and therefore it nmay have
the volatility in such a degree as can be disregarded
practically. Furthernore, it should be understood that
al though the operation of water pressure transfer

patteglg gf#}:g Lﬁﬁe mo%-%olm SIHVARBAL ind RURTE BN {HY B8 @EY ray

an electronic ray hardenlng resin conposite

hard ngq')ésilﬂecdfﬁ&%ife'? wWAliek §s @%ﬂc@ﬂy &thf@ﬁb@ln%riia@i/on monomer
araen

Ing resin conposite because the electronic ray

to thd ALE&RL PG ahASiull 4&RESSiRi1aAR! Sididigh “non-solvent type” does
phot o- pol yrmeri zation pre-polymer and

not RHAS49- PPlayNEflicrat | &N Abasuesly aszdrodi sperisalblidity” of the
i ngredients, which can omt an photo-polynerization

photd-polyiiridatioyn nidmdiat ing amaelsechaont ¢s mayasfhighgherthe
energy on the resin conposite and hardening it has the

solvefitnati drerdbrofit acdy have dhebwolatibtyphosochal (egrdezag can be
nmonomer and the photo-polynerization nononer itself

disre gardeidcppatieslly.nFudhymmore dt ishaukk be junglerptopd thigé although
original ultraviolet ray hardening resin conpgsite,

the euemativni ol water prasswrqdrgREeT Zeuudies) Rlantapse, ewpFsant

] 20 (Enbodinent 1) In a concrete exanple (Enbodi nent 1)

invesgment dirray salety rentyolsgn redeghreric r@ﬂ@%ﬁ g SESIPHmposite

s e g T BB S Hh iy e
o RSP ABAGRE 0 ST g T B e
A
s e T s M
L e

of i?ﬁféi{ré’ﬁb'ﬁi ng?,t henbr an$oes-pbiynRiiftdord henddndedrer dnd. the

transf filmhaving the thus applied non-sol vent

phot&-?ﬁ@ﬁrn&’éﬁfe&‘férpln%ndr@é’r iteardeniigpdtesiin sapesizkeionaserving
flfoated on the water surface of the transfer tub and

like #hd Sridifgl RitravioRat tHf hardeever Sedih Scoatih@sicononaiminizhehe
ultraviol et ray
photo-polymerization initiator.
[0106]
(Embodiment 1)

In a concrete example (Embodiment 1) according to the first form of
embodiment of the invention, the non-solvent type ultraviolet ray hardening
resin composite which is the ultraviolet ray hardening type ink commercially
available as "UV MAT-000 MREDIUM?", the trade name of UV type screen
ink from TEIKOKU INK MANUFACTURE CO., LTD., Japan was used, and
the process was carried out in order of the steps shown in Figs. 2A through

2G. This non-solvent type of ultraviolet ray hardening resin composite was

applied or coated on the print pattern of the transfer film by a wire bar
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5 hardening resin conposite, the article was forced
underwat er through the transfer filmas shown in Fig.
2D. After transfer, the article was taken out of. the
water, then the ultraviolet ray was irradi ated on the
article and water-washing and dryi ng were perforned

coating rbdrodhysobefaire intredwenerthe prasder 8liniatsther transforl tab.
(product) 10' as shown in Fig. 3. 10 [0107]

The tramsden fbmt hayingnthenehwnppliedmorpsolvert pyes edirawipdet ray
carried_out in the sane nanner as the Enbodi nent 1

ard@spé@ot"e% cogwostetwas Alogtebppdie wope swurfaenof dhetrangfer

resin conposite the ultraviolet ray
tub fﬁﬁ a@n Eﬁe Py pﬁixt%rﬁkreeeﬁ%rléﬁ afthosign ayith dba @W@@?ol@h By
haxdgage FE PR ORI PEITREIUCI i YIRS SR eriater Priggh. the
transéaﬁﬁ'f%fis?%%o%%iﬁ AR e x‘iébg.arbf SR Gakéh out of
f | i shed
the WRE07 BlerEitieost am?ﬁ%”%ati@%st e o8 AR i o rand
wate?'gfaléh(_fﬁé' egrgdr ?Jrér dﬁ% erfo? g_ls 'ﬁ(tJ eth%?eféﬁ (%bttlc:i.% Stfh water
presdd}e +Bh ST f’hﬁff&g i %d‘& t)tﬂﬁ a%%ﬁb@fncﬂ gt e because t he

one on t e mar used as it 5 [0109] As the
[o10Adhesi on of the decorative | ayer of each of the water

pressure transfer articles (E) obtained by the
(Emsbodesept s 1 and 2 was-tested by the cross cut tape

adhesion test nethod (1mm cross 100 neasures), it was

25Tsottfd Mebodifanteachhef ptdresardi€!@sricl) o@f ihhehe same
Enbodi ments had the same adhesi on as the water

manygressunbe t Eaglsfdemeat t il ckecdpB) tdansan st e phbAtsopadni e type
transferred by the conventional activator, but having

ultranwlé¢topgohardemdng hresinvainepogiteelisunbiraviakefray leatdealreg type
(O having conventional acrylic resin applied

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.

[0108]

Describing the status of transfer in each of the Embodiments, the
water pressure transfer could be accomplished in the same manner as the
conventional method except that the operation of application of the resin
composite on the transfer film was carried out with certain difficulty due to
the high viscosity of the resin composite because the one on the market was
used as 1t 1s.

[0109]
As the adhesion of the decorative layer of each of the water pressure

transfer articles (E) obtained by the Embodiments 1 and 2 was-tested by the

cross cut tape adhesion test method (Imm cross 100 measures), it was.
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5 on the decorative layer. [01101 As a ten-sheet piled
gauze containi ng xylene was reciprocatively w ped on
the surface of the product eight tines while it-is
rubbed thereon as a solvent resistance test, it was
confirmed that the product of either of the 10
conﬁléﬁ@mhaﬁ%éh hetditd hitideddPRGE e Ehthodements hvd tiay eame
which is not as good so the water pressure transfer
adhedlbh i he(PhtdiapidRguid tragefentticda dB) hapigathe peinémpadtetn
showed sol vent resistance as good as the conventiona
transf@tred byprks swneechtianal ectipamaubut (vingheo dopewit indathe
wat er pressure transfer article (B) obtained by being
wateaptéssatre drdnsithertidaEnthaomag canténtatiad geaglenrests anrdied
havi ng no topcoat applied thereon had very poor
on thedlevemtivedsjet ance, which was natural ly expect ed.
01111 It was confirmed fromthese results that with
[0110dhe non-sol vent type wultraviolet ray hardening resin
conposite used although it is.required to be 20 .
adfast elpnsehess pethgzg ﬁ%taémmgoﬁﬁl&aet WO FerPragatively
original precise trapsfer, ri.n att
wiped pEADP SR PIc i Soi P i 1 e P Iroltat 5EEbwSF IR s o

v oSBT Bl WP o of e ot

s R R B REJPRA LErP AR
S0 th:%g\gv% %{?tg;e?sréuge ti"%?sfg mﬂe ¥®t haél (%ayhé/\’.Q:Sfﬁ 161;1aq topcoat

and chem ca surtace pr ection Tunction

layer. ﬁﬁﬁ %w%@as{ H}eerft' QHQS S%QJa\ﬂeQE {}fés'céﬁ@é}ft?orféﬂnwk&%er

He ob alne dec tive |ayer

press(xﬁ'geﬂ‘{ja g?erzﬁﬁc;rci(}ﬁge(@)s B0k Bnib&al @ra&ei“%x@ésﬂee$ﬁét[§er

tran ccording to the second form of

articf® déHfEMe(PB tﬁé@ng R¥EGhEANby e tdoaveraend faivatais bbent
odi nent , e transfer layer of the transfer film 16

and Taﬁﬂ‘ﬁ{g S@Stdﬂ&@at Q{p?h@dt frebryieid ARr§ Qrodrogioait aedstdree,
print pattern 12 for decoration applied

which was naturally expected.
[0111]

It was confirmed from these results that with the non-solvent type
ultraviolet ray hardening resin composite used although it is required to be
adjusted so as to have a proper composition for the original ﬁrecise transfer,
the print pattern of the transfer film can be activated to the state of making
the transfer possible typically by the photo-polymerization monomer and that
the ultraviolet ray hardening resin composite and the print pattern are
hardened while they are wholly united after the irradiation of the ultraviolet
ray whereby the mechanical and chemical surface protection functions such
as wear resistance and solvent resistance can be imparted to the obtained

decorative layer.

[0112] (amended)
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5 on the water-soluble film14. This water pressure
transfer nethod is the one in which the transfer film
16 is supplied and floated on the water 18 in the
transfer tub not illustrated so that the print pattern
12 is directed upwards and the article 10 for the

ProRtrPRLIRMWY 12 Hif. 88 WadhShkEer: HageferRbfiod according

pressure Is forced into water 18 through the transfer

to thd bbdbnlbfob® SNEMBEYintatr of the DWbntibe. Iatks spuoesisibm of the
transfer. The water-soluble film 12 nmay be the sane

emboaﬁnéﬁﬁ,t the taadfew ldydrhef f iHestirfinsfor ofilre M6 diompiises the
[01131 Although the protection |ayer 40 for topcoat

protebByn beyaf4Efvimostdat midcthe pens pattebh d 2divy deermciéninrapplied
coat material and other conposites which have 15 wear

on theesitetraobdladdme hénThel we s scasaee, tnanSfeetynb’dmd is the one
preferably of transparent ink or ultraviolet ray

in whiah dbnitngnsfes fime a)ﬁpwupehaﬂx@ndoﬂeatﬁdeﬁreﬁh%mt@f 18 in the
non-sol vent ultraviolet ray hardening re3|n conposite,

transfifri eub net ilhestsated spsthathhenpriat pgtterdrls é’té&?@?#%ﬂpwards

adhesi on of the_ print pattern 16 as descr,i be )
and the srigelet He tfon khe yrant paties) be taafﬂ teansderreflie | ‘é’atef

e S P RS B, iy b car
f th t t 12 d
out thy Seer SRR AT BTeb b & G AL R B P 9 hipame

t t h Thi
ns Wi ORI R0 R4 B e Bb BT o (Ron: pat ter )

[Olli'ﬁ;i nt |ayer other than the pattern in a strict
aning. In case that the protection |ayer 40 for

L ORGRAL,oh Sth%%rf()%c@ﬁ)% lgryef‘ by tcg!c%lét L% BQBFj&f}hﬂ&sme such

resih col pattern 12 1's applied

as sﬁlpeﬂflgo& Haf 1ﬁ%3t,to%t %a%’rﬂl‘ A thefbhdidsithe wEiRhNhave

NpPosi erefore the print pattern 12 nmay be

Wear%%isrtéi}i’éey aﬁ?(!l lcRE8GcYredRitdide, i€ aSYBd pieferalll) blf4lardsparent
A'so in the second form of enbodi ment, the non-sol vent

ink & R@travldiéRvhp! RArdeand asianicogpoeith Naed o tyrefeayhblye of
~applied for recovering adhesion of the print pattern

non-dolvaft ttheatioRosherhdride M reshn congreette, evtacphie thé satdveas
wat er pressure transfer nethod according to the second
the riatemadffor recovering adhesion of the print pattern 16 as described later.
This protection layer 40 may be applied on the whole surface of the
water-soluble film 14 by proper application means. In gener_albwater pressure
transfer, the print pattern 12 may be applied on the protection layer 40 on the
water-soluble film 14 by photogravure printing and other proper means. This
print pattern 12 also contains a plain (non-pattern) print layer other than the
pattern in a strict meaning. In case that the protection layer 40 for topcoat is
formed of ultraviolet ray hardening resin composite, the print pattern 12 1s
applied thereon in the state of preliminary drying the resin composite and

therefore the print pattern 12 may be desirably printed by an ink jet gystem .
[0114]
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5 enbodinment is shown in Fig. 7 and the protection
| ayer 40 and the print pattern 12 applied on the
wat er-soluble film1l4 is in the state where they are
dried (see Fig. 7A). [0115] Wen the water pressure
transfer is carried out, the non-solvent type 10
ul t4l80i B ethe saectiad dérimgof eshbodiangnsi fhe 2A-klvent type
applied on the dried print pattern 12 of the transfer
ultrgviplet 18 besdenigg pjn ¢ompdwites matye hwhepplibtefor recovering
adhesjigon of the print pattern 12 is recovered by the
adhegin SothpeRtint Ppeermileahihe eanstay fikarider nmores axample of
h coqposite 20A, the transfer film1l6 is floated on the
© WEHYEF REPSSHY hwappiensmathedp aceading gto #bp. second form of

Thereafter, the ticle 10 is 15 faorced underwat er
emb?cglgme e TP tlﬂzﬁ’tgﬁ gn@ r thq peteetien larar 40nang thet print

t . cqontai ni ng pltrayiol et ray hardening resin
patt @ L2 RBpicE o The ulsnaetit e flimbf it ethrpac /e ey are
dri L 10 (see Fig. 7D) to thereby transfer the

He&ptré?ﬁ?rl%a’%)grn 12 containing the ultraviolet ray
[0114)ardening resin conposite 20 and the protection |ayer
40 for topcoat and then the ultraviolet ray 22 is 20
I T PRkt B wQied [ whereby the.print pattern
12 cont ai ni ngetﬁgesgul[‘% ?Ilg\?llsgﬁqe ?iéglgﬁé’ﬂlée %ﬁo?ec’gﬁf nt type

ultra®@IPOsa} a2Q6hiaB0roshe cPLBLEEL 199 ksaégﬁ;ldg'cg 0 o{he Elplgld 91_)1'in1:

topcoat on the resin conposite are ene see

pattefh) 12 1ol daserdidér e 18 Ge8CiLMBRYR] A0 étéfseg ?ﬁ'éef?htehe

of the ultraviolet ray hardening resin conpos

adhesionr atitbleeprivay pheted@ni Dgis’ 88ddvesAIPRSI {8 Abntdd®rent ¢
protection layer 40 is 25 fully hardéened toggthe£%Mt¥Pe

ultravivdetutayr bandeingtg resinhanteRite@0/esihe ©aAPRSIHE 18 Ibeted
recovery of the adhesion by this ultraviolet ray
on therwaldir S ionthe raosfertubdsee Fid.a (). tMateifier, PhOLEGLICOTY is
| ayer 40 is hardened together with the ultraviolet

forcegl AR B gkayi tage thes iwith thp b rtséerf Bim d6hesthan the PRMRIDA LB

19 the step of irradiating 28 the ultraviolet ray, the
copdaupngt nBraviplet vy deaddenbisutresine cpmpbseitt | 2 iayets4d
.bgi % f or med gf ul traviolet ray hardening resin

againg ,qﬁ SPrlace 199 1d]the arkiglghO fese Bigowih) tohheashyi tlamsfey the

. practically forced,underwater while

print %a%l%rn laé cé/ntammg he u tra\/\xgolet ray hardening resin composite 20

and the protection layer 40 for topcoat and then the ultraviolet ray 22 is

irradiated on the article 10 whereby the print pattern 12 éontaining the

ultraviolet ray hardening resin composite 20A and the protection layer 40 for

the topcoat on the resin composite are hardened (see Fig. 7E). In case that the

protection layer 40 is formed of the ultraviolet ray hardening resin composite,

the ultraviolet ray hardening resin composite of the protection layer 40 is

fully hardened together with the ultraviolet ray hardening resin composite

20A for recovery of the adhesion by this ultraviolet ray irradiation. In order to

explain that the protection layer 40 is hardened together with the ultraviolet

ray hardening resin composite for adhesion recovery by the step of irradfating
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5 it may be conveyed by a reversely triangle-Ilike

conveyer or being supported 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. 7B)
the uﬁ%ﬁ)ﬁ% ﬁ&eﬂleQiesEhgﬁbh%ﬂ bentdRNShALt thiel grotdttiddElayer 40

wat er (see be made reversely and the

bemg%ﬁné@'ofﬁ[ttra%é&ft ﬂagt}fa&ﬂbﬂir@re@ﬁycdlﬁpbﬁt@em ng resin
conposite 20A may be applied by spray on the print

[0116pattern 12 of the transfer film 16 floated on the
water to thereby recover the adhesion of the print
paAlthoagh [n@ﬂ sHpwiihthe atticdlais pratically fraedenidegwaset while
conposi te" excludes the solvent 15 containing type

it mayl e enivelyed lyay veseciehi higanglet ke ovpsgier or| hding whiaported
used for the first form of enbodi nent and therefore

by aiwbot nitred Tnoseme navess dheenrdent phethgl stepyiod| applyie the
har deni ng resin_conposite having no sol vent addedIFL X

non-splygngttpe Mhigavideioray bardpmng wesmemﬁwt%# Adetheprint

pasterriedene 15 g5 %}Jd?réf“eb%«?% £ BBRE the e e B water
(see T r D iSoS PRy T ERsEsin ¢ WO R BhRBLE (H% RlfFFilp e
hardqp} 5%3%‘%1'& b QAT 6 A8l Tar ey o Bypprinkpegiers
12 of %ﬁ%gxfa&sfe&‘w{% t% qi[]rﬁfj«ltgc? hg %l%tg p %o k@%ﬁ?'r@%eﬁﬂh& Edﬁ%&on

o8t tHony "S'Ree i Agr edi ent
Ofﬂlégﬁ what is used for the first forn1of
nen "the 25 detailed explanation is omtted.

Kﬂl7g1) G |goner (phot o- pol yneri zati on pre-polynmer) 30 -
0O weight % (2) nmulti-functional acrylate -

(F’!I?H% OuRPAVIBRA! & ?'thé’ﬂle PRRORESh cbPnposBie" WeBie s%hd %ol ¥ant

single functional acrylate (photo- polynerlzatlon
contai®RS Bk d@ravidiet Wal dhird¥mirgdteddh Gotrorlty Meltd #didtds used

initiator 0.5 - 5 weight % (5) non-reactive additives
for the firstOfowel ghémYodiment 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 nonsolvent
activation component in the non-solvent type ultraviolet raj; hbardening resin
composite that may be typically photo-polymerization monomer. The
ultraviolet ray hardening resin composite applicable to this invention
comprises the ingredient which has the following composition. Since this
ingredient is the same as what is used for the first form of embodiment, the
detailed explanation is omitted.
(1) Oligomer (photo-polymerization pre-polymer) 30 — 50 weight %
(2) multi-functional acrylate

(photo-polymerization monomer) 10 - 30 weight %
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5 [01181 As the non-solvent type ultraviolet ray
hardeni ng resin conposite 20A is applied on the print
pattern 12, the photo-pol ynerization nonomer that is
t he non-sol vent activation ingredient in the
non-sol vent type ultraviolet ray hardening resin
(3) siﬁgmﬁﬁi:ﬁ&%%rgg&geat es into the dried ink of the
print 10 pattern 12 and also into at | east a part of
(bRSLoPE Ay RiekiABoha%EfiodBy)f Or topcoat to HpSe0hwEghhtim
wher eby” t he adhesion which is in the sanme wet state as
(4) pﬁdig-powﬂl@ﬁm@@ﬁ @iimial@r and t he protectionO.ayb&rweight %
i mredi ately after printing the print pattern 12 and
(5) nappatitive dddetipsot ection | ayer 40 can be le@dveeight %
Thus, as described in the first form of enbodi nent,
[01181he functions identical to the 15 conventi onal
activating agent can be acconplished. The application
of Aslibe rantsoletritriypagdirayialeli yaychardening gegin jgemposite 204
omtted. Since each ingredient in the ultraviolet [ay.
is aphhedienithg praet paderbddi thasrheterpelymegization monomer that 1s

hot o- pol yneri zati on _nonaoner generally has volatilit
the rx%alrsqlﬁgggf gqth%lqm@g@ﬂwﬁtmettb@%}r’mg-ﬁ V&é& LERe -travmhet ¥ay

hard ROESES R HOTEGH o 2D RTHETE: (HES PP rinBacekr it L ant
patte Ry anil 15 Pt 58°loh FeRk ob iy Braeanos LAY, fhege
to digelyEOieh atirafy af adhirn P hichia B Ykl the
prini, REBHF 4 O5 RS PREHER HREF AP inSLIRRLGSaffor PRiRire fhe
prinﬁz?cttgﬁ'} i? %tnld?%pjﬂ%in He%ro‘féﬂ%fbﬁ’lafa a0 Bdfecovered. tTrl]léls,

ravi o ardening resin conposite 20A and

as d%s% el i@ thPhirdthfrbD b @ndaemBht NthePAird®IoRs idedfi€al to the
ardened 1 n tﬁe state where they are wholly united

conveRGoRAIS et Nty tlbdMt @hat bé axchaptehédigThesdpplicdbion- of the
------------ - ------ conposite 20A and at |ease a

activiinle MerthehRiRireetd @an! &y emidiedf Gindcopadaingredient 1n the
hardened in the state where they are wholly united.

ultrabielst rag bhedésiak resiit t@apogtat eathi an thempdtotopslyzuethzagon
wear resistance, etc. and chem cal

monomer generally has volatility far lower than the solvent etc., the degree of

adhesion recovered has neither variation nor reduction whereby the

activation of the print pattern can be expected to be made stable.

[0119] «

As the ultraviolet ray 24 is irradiated on the article after transferring
the print pattern 12 thereon, each ingredient of the ultraviolet ray hardening
resin composite 20A such as the photo-polymerization monomer permeates
into the ingredient of the ink of the print pattern 12 and the protection layer
40 for topcoat whereby the ultraviolet ray hardening resin composite 20A and

the ingredient of the ink of the print pattern 12 are hardened in the state

where they are wholly united and also the ultraviolet ray hardening resin
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surface protection functions such as sol vent

resi stance, nedicine resistance, 5 etc. are inparted

to the decorative layer itself and al so adhesi on of

the protection layer 40 for topcoat to-the print

pattern 12 for the decorative |ayer can be inproved.
compSsi20anenddiylenben pde ofl thegwiotd@ion Byehaf0d& tdPcoat are

resin conposite 20A is hardened by the ultraviol et
hardemyd 1hhehalldtatyivdheat tlagy dvardd@oilpgungeidn Thong osietleawical

the protection |ayer 40 is also hardened. In Figs. 10
surfaf8 pruded@n dunhoogh such arkweayredisgatcyf etcheampd i atemical

pattern 12, the ingredient of the protection |ayer 40
surface rprpbml@at fumetionh eugh tasasdlot it resastahee.denilivgne essiptance,

conposite 20A are not shown in the state where they
etc. afee perteg thitheddeqorativpdayer peselonnd alat adlh%s)marcé the

shovvq to be conveniently in the | ayer state because
protechigy lausndl fgetoraat ngiheswéat p#ttpmﬁtfpy the dpeorahiygrayer

can %n ?‘Ité‘gg‘g)’u ;ﬁm%%gfetog%ﬁcgﬂpﬁg% Hiffg }A ] %y]f?é(r L%H%?né’ﬂg resin
compaa@%?éé’ 13 ShrgBags, @1’3 pgﬁ%i@ﬁf@? ke ﬁﬁa%ézﬂw'e Diwvigle, oy
I 1 Fi 7.
hard%l@%%ﬁif iRy e BheubAdhre A0 IR tatashh. 1h igs.
7B aI?(ﬁ %f: gth%%ﬂgmhstrnrl%%%x@aﬁe yqf tﬁ%\f'ﬁﬁt}nﬁct%e art?I% #gxl dient
of thﬁ%“%‘éﬁ‘)”"%% r B ROCEIEOM dnd 3o RN, FidhalfRniflg resin

compB5it@to0abie it LhoRadid Fﬁe sPJt%t\%ﬁEfé)ﬂhéyalé% vé‘lg)liyoﬁmted it
topcoat containing the ultraviolet ray hardening resin

shoukOBPARItb& thAH t_ﬁé? dreadlhet 16 el Sortian&bly Cifl)’tHehEyer state
surface of article 10 25 whereby the product 10

becali@villg thenddesodaitingisiayeif §yvang tohBe ls0PE@RIn kY @inited
32 is conpleted (see Fig. 8). [01211 - Thus, when

statet hier etlarse pigwededMdreowtagonat ialecddyededfibadd thee the
topcoat 31 layer 32, the topcoat layer 32 will inpart

photdpelymdrozativer appeaneandtsedf phhBcipdéeonat pulymaymticd), it 1s
and will further strengthen the nechanical and

neversrparetdd, wuch acevgnte badneemthtegeatier due to dhé vepdrajion.
01201

Then, as shown 1n Fig. 7F, the water shower 24 is injected to wash the
article by water to thereby remove the water-soluble film 14 of the transfer
film 16 which the article is covered with. Subsequently, as shown in Fig. 7G, a
hot wind 26 is blown to the article 10 to which the print pattern 12 and the
protection layer 40 for topcoat containing the ultraviolet ray hardening resin
composite 20A are transferred to thereby dry the surface of article 10
whereby the product 10" having the decorative layer 30 and the topcoat layer
32 is completed (see Fig. 8).
[0121]

Thus, when there are provided the decorative layer 30 and the topcoat
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[0122] 5 (Enmbodinment 3) In a concrete exanple
(Enbodi nent 3) according to the second form of

enbodi ment of the invention, on the plain

wat er - sol ubl e filmhaving a main ingredient of

pol yvi nyl al cohol was applied or coated in a uniform

layeri”;ﬁgnﬁ{e %ﬂqoaﬁlgﬁeﬂ Be Whekipave fc@?@h aoMnd Upefanabalf the

conmercl a aval | abl e under the 10 trade nane

decor'éﬁlvgﬁﬁ#rrmm\lﬁ_ﬂl FuMNERL e natite @ fhe iithaatal ahd dhigmical

THE I NTECK CO., LTD., Japan by the ratio 1:1 as the
surfaBé prEREIiON tb BeHelbtivk 0NEAaT0.DY using a wire bar

coater having a wire bar of a dianmeter of 12mm and
[0128fre nunber #8 and after naturally drying it under

normal tenperature atnosphere for 10 m nutes, there
(EmbodsmanbBirarily handwitten a pattern with 15 a tip of

a brush having an ink al kyd resin manufactured by THE

| NREGHonG@te ekFDple fEpdodenentadbresardingitodhp (segpichiprm of

trade nanme "KLCF | MPROVEMENT 3 BROMN of nitrifjcation,
embodomenh of thedheentiorera thavhlaiayaterrehbladdny hayinged main
. the transfer filmhaving the protectjon IayFr for
ingredigrdondpolyviay! aleohpkwpaepeiad s cogadotmg uahiorghgranner all

corresponds, to the prin attern) 20 | am nate Th
over (g Bhof Bedlaren TRERGTLH! WAGE EnfaHBtTaanY oY Al Ve the

e s SRE ot R PSS, ISR 4 S50 M b
[ f ,th f fil .
oo BT, L8, BR9% b Lok uld SHETHE A SR

ones LS, SR W5 hf haPIRAARS, 55 My OTRRSALE, M Fiy

ray har I'nk commercially

o AT DB R
atmo%@;l%re%P'loTﬁiiﬁufégpﬂ%qle% afkﬁﬁ%rilwﬂarﬂ@ﬁitgﬁ d ﬁittern with

;
ening resin conposite was applied on the in

a tipPAt 4 h-0sh (RHIY aPafdkehlky dOofesih @ndhidAst@red by MY INTEECH
W re bar coating nethod just before 32 introducing
CO.,thaDrangied hhd mal Hrewhhenkr ansibar thabiradee nameasFELCEF

filn1having t he non-solvent type ultraviolet ray
IMPRONVIEMIENT reBROWOIpHsitidicabiva @pipn #dachebtlidrett etheoaby

the water surface of the transfer tub. After the ink
thergataseshnahsd the transfer film having the protection layer for topcoat

and the ink pattern for decoration (what corresponds to the print pattern)
laminated. The water pressure transfer was carried out in order of the steps
shown in Figs. 7A through 7G using the transfer film and in order to apply to
the ink pattern for decoration of the transfer film to recover adhesion in the
ink, there was used the non-solvent type ultraviolet ray hardening resin
composite which is the ultraviolet ray hardening type ink commercially
available under the trade name "UV PAL-000 MEDIUM”, the UV type screen
ink from TEIKOKU INK MANUFACTURE CO., LTD. This non-solvent type
ultraviolet ray hardening resin composite was applied on the ink pattern

(print pattern) of the transfer film by the wire bar coating method just before
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adhesi on recovered by this ultraviolet ray hardening
resin conposite, as 5 shown in Fig. 7D, the article
was forced underwater through the transfer film
After the ink pattern and the protection |ayer for
topcoat were transferred in this manner, the article
introd@iing akenrondfef HOM 6 thati@hnsfebeul! Thavirghsfer i Wading
irradiated on the article and it was washed by water
the nantolirdng typehduelyoleheay WRirdenivigesssin @obdpeRe athus applied
article (product) 10" as shown in Fig. 8 was obtained.
was flbat¢ D da 3he GENBORLNEM oA)hcThenwftranbpAfies uhe ihk pastcen had
was perfornmed in the same manner as EMBODI MENT 3
adhessm eppeovdratl bhethes wdsraysaldt whaat haederobgarasen doyoprisxiengps
the acrylics |lacquer called the trade name "PLA- ACE"
shownan lBlgc%/ By 8¢ wrpictew asForgedAsHierrarRyCtigoughithp, tragsfpafilm.
as the protection |ayer for topcoat of the transfer
Afterthe pnlimatermyandtla pratepyor haverder dorsfoat were[tgapsfprred in
) EMBODI MEMNT 5) The water pressure transfer was
this n(e%mre o arlil aretadameo yeipiarthgswates, thpdbraenesray was

e BB SR B985 P H bty
watet B S SRl Y i el . 4 e thadseq

0123 omrercially available from THE TEI KOKU | NK

NUFACTURE CO., LTD., Japan which is the same as the

(Ehmg@ﬁgﬂgﬁh@94§pplied for the purpose of adhesion 25
recovery (activation) of the water pressure transfer

Fitg _“';ﬁ:é{gﬁﬂ'%%r@ytrgﬁ fhr vtr%?e B{e ot haN ﬂhfgafn%y anner as

i rradi at 1% or [ ess e anount of iTrradiation

EMBOSAMERT & QxcOft B Nadheharflenibsh ¥fhdtheas OBRAREE SyWBSxing
carried out and stopped just before finger touching

the adlv¥ioe $foqudr RANBELh 4R AaReePALLA L haduldtiked B THE
system sof tware by using MC-10000 of a | arge-sized ink

MUSABHIFTORY® CAXARD., Rgaress thanpfaeitivrethydy {diHopdRhiKer the
EPSON CO., LTD., Japan and six colors of pignent
transfy dtlamnd kihdssctatle wetke: yprtiondfedlon t he protection
| ayer. and
[0124]
(EMBODIMEMNT 5)

The water pressure transfer was carried out in the same manner as
EMBODIMENTS 3 and 4 except that after applying as the pi"otection layer
for topcoat of the transfer film the ultraviolet ray hardening type ink called
the trade name "UV PAL-000 MEDIUM” manufactured by and commercially
available from THE TEIKOKU INK MANUFACTURE CO., LTD., Japan
which 1s the same as the one being applied for the purpose of adhesion
recovery (activation) of the water pressure transfer film, hardening by very
feeble ultraviolet ray irradiation of 1% or less of the amount of irradiation

required for original hardening of the composite was carried out and stopped

just before finger touching dryness, a proper pattern prepared with a paint

33




10

15

20

25

then they were dried under normal tenperature
at nosphere for 30 mnutes 5 whereby there was the
transfer filmhaving the topcoat |ayer and the ink
pattern (corresponding to the print pattern). [0125]
In either of EMBODI MENTS 3 through 5, since two | ayers
' ) t ecti I - h
Syste?j;{ s&fﬂ@ai‘@%y éﬁgtlﬁéﬁff 1@9@0 clftedhl%%g% SYNIRHIA fgﬁ/ hrnetgltr Mr%XART

opcoat we sol ved, al Somne

serie¥ Rl dBOIrE @ By PRI SEPE ERION'ERANGS). Oay2in A8 sbbKolors
pattern than tyhat in case of transferring the transfer

of pifikit %18 Alth¥sd Mk | RierapHiBtdd opr ehd Qﬁgtebﬁ@heﬁ?er and
the water pressure transfer according to either of the

then ebp e ate MrtedVasdeRhbi@d] aeihperat@@e titirrpherefaedd niduies
di sappearance of the winkles of the pattern being
wheroberttoee wast the: crancliod Bimanheviab theetq@aoht dayvdiSand the ink
especi ally having the deep color. Mreover, the water
pattepn demuespondimes fetheaptint paettef®) obt ai ned in these
enbodi nents had the topcoat |ayer applied all over the
[012%ecor ati ve | ayer sinmultaneously with transfer and it
is confirnmed that the water pressure transfer article

acboeiphay of EMREEHMENTS 3Hhwoweh i sinsc|tein lagegr elethyy ink
L EICTNL R CE =N T -
oo S B 5B TR S S B
e R TR SRS ATER Do
peo R W S PRI S RoSRRESH oe of, o
o 8L B SO S B v

Wrinllgllgg S Qe 5?‘%\%9& Beifggtotx??d@éj BE Si@N i@y RS HEE Yt aﬁllievﬁcr)xétsion

ayer and topc ayer of the wat er press

ospedifi N BhSInAHd ®lc® QMRAMGLoPY, BRE W 9Ly f)fb%sﬁf@%n@?&tazfticle

was tested by a cross cut tape adhesion test netho

(@) obfIReE 1R $RedOOmBBATHRE)had the tehco@D{dyeiaplatall Beer the

article according to either of the enbodi ments had the
decorative layer simultaneously with transfer and it is confirmed that the
water pressure transfer article according to EMBODIMENT 3 had a little low
degree of gloss coﬁpared with the water pressure transfer articles according
to the EMBODIMENTS 4 and 5, but had the feeling of _gI(;ss remarkably
better than that of the water pressure transfer article (E) (see
EMBODIMENT 2)having no topcoat layer obtained by transferring the print
pattern which the non-solvent type ultraviolet ray hardening resin composite
permeated into by recovering the adhesion of the print pattern by the resin
composite and also had depth of the appearance of the decorative layer
mmparted thereto.

[0126]

As the adhesion of the decorative layer and the topcoat layeri of the
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sanme adhesion as the conventional water pressure
transfer article (B) 5 w thout any topcoat having the
print pattern transferred by activating the print
pattern by the conventional activator, the
conventional water pressure transfer article (C
watel gyiesguich eraafire atticioadbtadied be ¢bi of ahpldrebodimdrite was
decorative layer and the water pressure transfer
testedrhyi glceosmonuridpagdhesivhetesEMBERMENEND crarss A001Bef OHRE), it
As a ten-sheet piled gauze cont ai ni xyl ene was
18 conﬁr,mpddbat ithelayticlei predrdngttioeha efc gleoémbhéimemdtztd the
eight tinmes while it is rubbed thereon as a sol vent
same egihesic st ébe | convendionabnytare predsame t ﬁ@ngfm"d@ﬂml@f (B)
ei ther of the EVMBODI MENENTS had shown t he good
withewh aeRitopeedtshaviag wupuat astters %nﬁf@arecbbyt agdivating the
. _convent wat er pressure transfer article (F)
Prmfhﬁ%‘itﬁﬁl{b %leo‘?ﬁ@é’ﬁPtloP BEIGFLOY;| WHP@PW%%@UE%%&“

rangiff GERTes (5? HEE o, PROGHHPAT PP T ARdoqn the

ter filmh h
decodfiye! f%e? S VA P3P Te DeRRSphr S o R to the

EMB‘%?J?W |nt pattern) |am nated and after the ink

pattern was act ivated by applying the ultraviolet ray

[Olzﬂar dening resin conposite, but since, in either of
the enbodi nents, there is the aimin the confirmation

of Ahg F&EON&IY ﬁatedagm %enefl nide x?rm‘neo%atse meap(i]da@fvely

pattern) and e protection layer for topcoat

wipef %rﬁl%ts‘%frféc%'&tﬁé ]p o skt RGeS el Kymt, Itel% RFuBBe @0KereBR as a
pr otection | ayer or topcoat ar ound

solveRdt tepldlah A BSte it Sehsheshfirnh @l thet ehe Lm@ahcmr Qlfither of the
pressure and the abili ty to harden the ultraviolet ray

EMBGIDIMAIMBNTES ihadc shposi the, gbdik sbinpatekBtin@ndqtialent to
topcoat -layer on the pattern-transferred body by the
that of theasdrokational wiatemagieatnantrahsfee arhiele @ davase wiotdpeoat
united with each other, there remain the room of an
layen ofpritnaemeat rasnhardeeng eepafoasing mederghloss and surface
snoot hness and therefore it should be understood that
[0128lhere can be inparted more excel l ent surface gl oss,

In the EMBODIMENTS 3 through 5, the water pressure transfer was
carried out using the transfer film having the protection layer for topcoat and
the ink pattern for decoration (print pattern) laminated and after the ink
pattern was activated by applying the ultraviolet ray hardening resin
composite, but since, in either of the embodiments, there i1s the aim in the
confirmation of the recovery of adhesion of the ink pattern (print pattern) and
the protection layer for topcoat, the characteristic of winding the ink pattern
and the protection layer for topcoat around the pattern-transferred body
(article) under water pressure and the ability to harden the ultraviolet ray
hardening resin composite, the ink pattern and the topcoat-layer on the

pattern-transferred body by the ultraviolet ray irradiation while they are
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mechani cal strength, solvent resistance, etc. by

consi deration of coating 5 material, ink and
ultraviol et ray hardening resin conposites used as the
topcoat |ayer, these kinds and their conposition
ingredient. [0129] There is shown in Fig. 9 a water

whougr ﬁﬁﬁ@ﬂ Qvith 3aeh BEhEHRAL rRGEAHThEGoofCofl A1 ithPrévdntdithin a
mbodi ment of the invention. This water pressure

degré@ of lsainfce r%lﬂﬁi had &sfidespethnesshitd thefdfsdeadieshould be
protection Tayer transfer film 316 having a surface

undepsibacthan {hayer c840bé oimpatkdctmor eikcallew fagéicef gdaks,
article applied on a water-soluble film314 is
meclsup@dli etreagth,f kdatet renistanat este. 38 considetatams fofr coating
not illustrated so that the surface protection |ayer
mated3#d, ik a@hd edtresialgwany shanddnide rasini corepodtdomsedens the
surface protection | ayer 340 to be 15 transferred
topcaptdayemshese kinds snddbpy dopprnsitiomingreeeniat er 318
through the transfer film316 to thereby carry out
[01 Qhe wat er pressure transfer. The water-soluble film
may .be the s as what is used MA2¥Wé L st a
se Ssge F%?]P(%WBfm di hrirter poqf@eqfe tean f)fi@écor ng

to ti Thi, e ?#do% PRl e iavER er%"?v‘@%ﬁ%eﬂfﬁ“s%ﬂre
t d di t
tranggy G Bo0iE Ao e %;”hé?h gﬁ#fﬁ%%eséo BT B8 e rangfer film

f ble film3 b
316 Bk A Rl ARl g FRL S Prote QbR it 08 Bt an

articpég?ﬁ@ dedl$§ usﬁﬁie% sgalhﬁ)l;;lgtfﬁ% E?z@ i @Xﬁghg(f' Qinﬁafyoatégd %?1 A water

ravi resin conp

318 itﬁlgel?%a]nsi‘ .&ge?%ilﬁﬁ?x%&?ng&gl%tt{h%”ﬁfr cegiﬁfowlo%%%x%&@ is

ormo

direo@é&hﬁ%%‘r&é‘ an@%dk LkRe 163STRS hAUES r&é&lﬁp PAye2 B0 be
e water-soluble film314 is in the dry state (see

trandfbfrednder WRIS2preddies it Horcvat Rito RheSH S 3IRABFRIgH Slie
carried out, the non-solvent type

transfer film 316 to thereby carry out the water pressure transfer. The

water-soluble film 312 may be the same as what is used with the first and

second forms of embodiment.

[0130]

The surface protection layer 340 may be of a proper éoxilposite such as
dry hardening coat material, transparent ink which has wear resistance and
medicine resistance. The surface protection layer 340 may be applied on the
whole surface of the water-soluble film 314 by proper application means such
as photogravure printing means. The surface protection layer 340 may be
formed of ultraviolet ray hardening resin composite.

l0131]

In the water pressure transfer method according to the third form of

embodiment, the surface protection layer (the transfer layer) 340 applied on
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ultraviolet ray hardening resin conposite 320A is
applied on the dried surface 5 protection |ayer 340
of the transfer film 316 (see Fig. 9B). In the state
where the adhesion of the surface protection |ayer 340
Is recovered by the ultraviolet ray hardening resin
the we@EPASLbR: SRPA146Hen tEAASF Siaté (do 13E69AS 1 oated on
the water 18 in the transfer tub (see Fig. 9C) with
[0134]me surface protection |layer 340 upwardly directed.
Thereafter, the article (undecorated article) 10
haWhem G watdaoesattcoiraapfelriiedaided ont edteundesolmeres type
together with the transfer film 316 so that the
ultrasioldtacy hprdeeotyg vsin eyrepodt©320atainpphed bhehe dried surface
ultraviolet ray hardening resin conposite 320A is
protectigadextradi) nkthe transferfitor 3166wt Figh&B)aln the state where
see Fig. 9D) to thereby transfer the surface .
the aéh@slen 10? the Fayface pugectiomiayien 3§ i mecayeredby dheulirayiolet
har deni ng resin conpaosite 320A an

t th
ray hardemigorestn cagppesse 320, thaitaee eérﬁ%élﬁﬁﬁ g]fgaaéedi@n the
wato 18 B Bl 6 B e B S bl tover
310 PR Pl THeBRCE 2R LR ARRLER IR 10 havin
tecti | 340 h d Ei 220
no aGEa5 SPHeTLR B pReTar Granee e sitierns sty fim
316 s%nPl%gc' &Eenguﬁtagg r{e!tg:%ilog laé' I '3540]c Qgrﬁgﬂliﬁgdﬂe\’\ﬁ&%ﬁmtl fay
I't "nay be conve ed y a reversely triangl e-11ke

hard GRRECNEn %B?qkbt%%ﬂg SRR gﬁg%%vdy ?gﬁﬁﬁ@tth@réﬁrfﬁég‘.[lg?réﬂthe

e“order o e step g the ultravi ray

articlge] (@R Bid @AM £ NMAE] (SarsdlA tRE SubficB Wio8&RicPlayer 340
protection |ayer 340 (see Fig. 9B) and the step o

contaihRa! {Gulthgviblednefehardehi O Resih @ nyRistte S4B\ Goderhindthe
9C) may be nmade reversely and the ultraviolet ray

ultrabléte rhHg 302 Sish iGerRRas it en32RA amjcldel @phhviag bye spudyce
on the surface protection |layer 340 to thereby
protecE6nVERet h@nasingss ahe ofilttdndokur fac hapdotiagt rasin @fnposite
| ayer 340. [0134] The ultraviolet ray hardening resin
320Ac ormpodetred 3PRAcappitedelgn thee ultraviolet ray hardening resin
composite 320A and the surface protection layer 340 are hardened (see Fig.
9E).
[0133]
As described with reference to other forms of embodiment, the article
10 is forced underwater while it may be conveyed by a reversely triangle-like
conveyer or being supported by a robot arm. Similarly, the order of the step of
applying the ultraviolet ray hardening resin composite 320A on the surface
protection layer 340 (see Fig. 9B) and the step of floating the transfer film on
the water 318 {(see Fig. 9C) may be made reversely and the ultraviolet ray

hardening resin composite 320A may be applied by spray on the surface

protection layer 340 to thereby recover the adhesion of the surface protection
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surface protection |ayer 340 of the transfer film 316
for recovering an 5 adhesion thereof serves to
properly activate the dried surface protection |ayer
340 of the transfer film 316 to recover the adhesion
of the surface protection |ayer 340 of the transfer
layerf3don 316 and is of non-solvent type ultraviolet ray
har deni ng resin conposite, which is the sane as used
[0134In the first and second forns of the invention. One
exanpl e of the non-solvent type ultraviolet ray 10
hail'tie niltcpvielei ragohpateiniey irssini ssagodise 1320MoMEplidd b35The
[0136] (1) digomer (photo-polymerization
surfape epypdéstmer )ager -3480 ofeihghtrLasfe) fitml t316f dnctreonalring an
acryl ate 15 (photo-pol ynerizati on nononer) 10 - 30
adhegiendherenf sesyesdiongbpeflyrctivetmthadriyl aneface protection layer
phot o- pol yneri zati on nononer) 10 - 40 weight % (4)
340 o% B¢ drppsiomilnzatG omrecover shordbesion & thei sgirfacko prpSiction
nqﬁir?gﬁtive ddiitives 1 - 20 weight % 20 [0137]
layer gp4{} ot therkrangiens fimndt6 ard iscfi nen pelgyenbimmulizavielet ray
h dthe ul travi ol et %g%rgardening resin composite 320A
ardqrapg \rEpi (M Bekes ivoHCB s the saler st usedhimp the firgnandyepond
f 34 %s.the sane.as the Itraﬁiolep rag har denj ng ffsin
orms, GHARS MR ETHD. (RS FaprRe 0 dhg drEs BIRE R me R gio ledrikny
second forns, the 25 detai.l.ed description of the
hardiiE #esin Comqsiee ig ’Eé%f{e 2 &8 posites will be
[0135?n1tted. In this manner, the ultraviolet ray hardening
fesin conposite 320A is imersed into the surface
[o13¢protection | ayer 340 whereby the resin conposite 320A
and the surface protection |ayer 340 are wholly united

1 oré»e'fg&ﬁe@qﬂfots%lyxﬁéﬁ%o&p%’ggzgﬁg%g 9 tri %%M%%gghé%ch

ate, then'it becones for both

(2) myitstm@iinshedrflagm each other and it shoul d understand
that they are conveniently indicated in the state of

(playterolymerization monomer) 10 - 30 weight %

(3) single functional acrylate

(photo-polymerization monomer) 10 - 40 weight %
(4) photo-polymerization initiator 0.5 - 5 weight %
(5) non-reactive additives 1 - 20 weight %
[0137] o

Since a mechanism that the activating components of the 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 and second forms, the
detailed description of the function of the respective composites will be
omitted. In this manner, the ultraviolet ray hardening resin composite 320A
1s 1mmersed into the surface protection layer 340 whereby the resin

composite 320A and the surface protection layer 340 are wholly uniterdi with
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[0138] 5 Then, as shown in Fig. 9F, a water shower

324 is injected to wash the article 310 by water to

t hereby renove the water-soluble film 314 of the

transfer film 316 which the article 310 is covered

wi th. Subsequently, as shown in Fig. 9G a hot w nd
each3ZRet, LRl i0Wigt 9 tHkY th RBOSUERAL Btatef tHL1tWdchaleR indfisQible

whi ch the surface protection | ayer 340 containing the
for bulH tebeodligtingayshtd framdeadnotk@shnd ILBAcLE Lhabshehd allat

wher eby the product 310 having the surface protection
they laay eond#fie il pmsdies teeldni thecxtnpd efflagefssee Fig. 10).

[0139] Thus, when there is applied the surface
[0138]ot ection | ayer 340', the rmechanical and chenmi cal

protection of the article 310 will be able to be 15

st fdeyt hesbownPar Kige BFaa watesishower B84ub tinjavicol ot wasly the

har deni ng resin conp05|te for recoverlnP t he adhesi on
articles 3l finkesr Seater fpothayeby vetnve Promveateroplublefdm 34d of the

ﬁh ﬁ y the surface protection |ayer 340_and the
trangfex dHy Glor whagh thararéisin glPes ﬁo‘f%"ﬁéo@itthe Savf@emeﬂlﬂy as

e Y S o o A R B U i
gg%laﬂdé@s%ﬁzfsse LR Sh N egeﬁ@é@@ga e
T B0 P B A TR L s 0o
surt 3R LSRR BB ot B ROP L bl

[o14¥]t hough, in the nethod accordlng to the third form of
enbodi nent, the article 10 has no decoration applied

th%%owﬁéhe tReMeS ?SC%PBLQH%' Qﬁrfgéé/ﬁigo%&%ﬂn MBY%eR®340r, the

applied to the article 10' having t corative [ayer

mechb@icdlSAEA @demibhe pRblebtbs Of 11 Gri312GA0r 4 God %b'lé‘ &0 be
Enbodi ment 1) by water pressure 39 transfer or other

strenptiepesd. miansiculdrly, kinehopke thlgrdaclt atrad dabriehi®ig3 Lbsin
thus surface-protected. [0141 ]

composite for recovering the adhesion is immersed into the surface protection

layer 340 whereby the surface protection layer 340 and the ultraviolet ray
hardening resin composite are wholly united with each other, the
adhesiveness and the solvent resistance of the surface protection layer can be
improved in the same manner as in the first and second form E)f embodiment.
The surface protection layer 340’ has the surface never disordered and the
high feeling of gloss imparted thereto because the surface protection layer
340’ 1s applied to the article by water pressure transfer.
[0140)

Although, in the method according to the third 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. 3 according to the Embodiment 1) by water pressure
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As described with reference to the first through third
fornms, since the 5 ultraviolet ray hardening resin
conposite 320A for recovering the adhesion of the
surface protection |ayer 340 is non-sol vent type
ultraviolet ray hardening resin conposite,
trans#IIGESHIHRP RN Rldahk! ML 1L NRWACTHY BEERASPARIAEH10 Grus
reduced and recovery of the adhesion thereof is
surfatdprarueg@ddwher eby the deterioration of the operation
atnosphere is prevented. 10 [0142] [0143]
[014 1 EMBODI MENT6) | n anot her concrete exanpl e (Enbodi nent
6) according to the third form of enbodi nent of the
I n¥ebs@ibedwrithhefplcaica twahe firsothwpghf ibhid ftawd)girece the
15 main ingredient of polyvinyl alcohol was applied or
ultraviokttedy\ilvatle noe wisimcoredobye BROAMgr tdvevannglthesdhesion of
| acquer called the trade nane "PLA-ACE" manufactured
the ssfaeHErNRISASHIayEORMO ie@on-sotment (ymeantrawiolet mgy hardening
~acetate by the ratio of 1:1 as the surface protection
resin [cappposise, wrdesivabie velatility mf thy agtiyprangreempsient ag reghuced
nmet hod ysing a printing.cylinder havin% #10 nesh of 20
and rgepviery: phhapghesion thepepf Himproypd rekarebyithy dgterdorgfion of
normal tenperature atnpsphere blown for a few second
the opcratiquABYPsBBELS 1§ Rlﬁge%ﬁ?ﬁf ace protection layer
[0142Lansfer film The water pressure transfer was carried
t by the thus obtained transfer filmon the water
[014§ essure transfer article decorated by the water
essure transfer, but having no top-coat applied, in

nner 25 as the nmethod shown in Figs. 9 A
(EME%(EJrg%ug g%At that tinme, the non-solvent type

| , ; , . . _ _
ul iy Qﬁbfg*e? coﬁlﬂgetE Z{{)%gxﬂ%lﬁgﬁﬁﬁéﬁn?mbéc%ﬁ@l@% Foeghet I't]}eurd

ul'travi et ra type screen I n

form bf 8480 f'df\fhgfel‘iﬁ%ggom MFE%Q W-ALL-Uhielle R¥m@3ding a
commercially available from THE TEI KOKU | NK

main VAN SRR 0l n o lcokdIBrv as &EBHQd WaSoaeRdwhef was obtained
recovering the adhesion of the surface protection
by thayes e i beraRpl ilgaduean. cdlR843hkl trade name "PLA-ACE"
manufactured by THE MUSASHI TORYO CO.," LTD., J apan and ethyl
acetate by the ratio of 11 as the surface protection layer of the transfer film
by a gravure application method using a printing cylinder having #10 mesh of
60 micron and after drying it by means of a wind of norr_nabl temperature
atmosphere blown for a few second to thereby obtain the surface protection
layer transfer film. The water pressure transfer was carried out by the thus
obtained transfer film on the water pressure transfer article decorated by the
water pressure transfer, but having no top-coat applied, in the same manner

as the method shown in Figs. 9 A through 9 G .At that time, 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
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This ultraviolet ray hardening type ink was coated on
the surface 5 protection |ayer resin of the transfer
filmby the wire bar coating nmethod just before .
introducing the transfer filminto the transfer tub.
The transfer film having the ultraviolet ray

CO., Broenygad YREs | tded HoS 1@BRldrRfk WAE hdR&di6A O th&esurface

water surface of the transfer tub. After the surface
proteRfifh @8$drdY 1tanpplibaton.adhesi on recovered by this
ultraviolet ray hardening type ink, the article was 10
[014F-0F ced underwater through the transfer film After the
surface protection |layer was transferred on the
suThiéc altehviche eayt igiréenimgt tyipe Anvers codtedaot ithkesurface
was taken out fromthe water, the ultraviolet ray was
protectipadapdracsonof the: tansfardilmahy the wiss bansbhatdnpynethpdrjust
and dried whereby the water pressure transfer artjcle
befor¢ pnoxddercing3tle: trmsfergfithansethedeanpsfor subi The |tagesier film
340" applied on the 15 decorative |ayer 30" was
havinghthe wheavdsles wayuhardemng type inkdhus ppphiediwaretloged on the
EMBODI MENT 6, the surface protection |ayer 340° can he
watey saEIcer plo bt fans iR e p%’@?%% ihe $‘%¥?%Feg BEeterdAR Ay ghdrad
the thus transferred surfac r,otectjon lay 340
adhenigh TacaiareS D 48 HiTATIOlE ST HFGPRE Y bae inky Fhg arge was
i sorder (unevenne and googd feeljng,of glpss. It is
forced gRpdeRHbT HEFOUHS Wb BRnsfircllsty SNPaHE sRFBEE mleitdn
( bt ai.ned.b VBODI.MENT. 6 had.a .d n [ t.ed.
layeriyhs SRRIREITEL oy QULUE 1 01 vide if EB3RgsERAE  ftict
[ [ .
was GHEN AL 8 sl B BE The L TR TECARES A0 TH LR ATR, the aggicl

| t '
and 1% avgész BJa{éﬁgd }g’e‘gru ; ©hnd Qﬁﬁu%ﬁe}éﬂrﬁeew‘aggr arddsakée tﬁa@sé’er

ace protection’l ayer or topcoat an

articlN@r086Q %tlbgﬁ%ﬁﬂgmhepﬁiﬂfﬂenprétém Py BN @%{bﬁ‘g@t(ﬁf the

pressure in odinments 3 through 5. This had

decorfa®Rlel 199e:080°I L56htaGH VA Sdwh on AT 110 the top-coated
wat er pressure transferred article (C forned by

[0144oating and drying acrylic resin on the decorative

| ayer 41 by conventional spray coating nethod.

[ 014 B]lthAs of RAIBOREMBNTO6, theesartisdcqmeteutotrelatyico 840 ayer be

of the water pressure
transferred under water pressure in a good manner and the thus transferred
surface protection layer 340" had a uniform film thickness having less surface
disorder (unevenness) and good feeling of gloss. Tt 1s confirmed that the water
pressure transferred article (H) obtained by EMBODIMENT 6 had a
deepness imparted thereto so as to provide high class feeling by providing a
uniform film thickness having less surface disorder to thereby impart a good
feeling of gloss than the water pressure transferred article (G) having the
surface protection layer for topcoat and the decorating print pattern
transferred under water pressure in Embodiments 3 through 5. This had the

feeling of gloss equivalent to that of the top-coated water pressure t_ransferred

article (C) formed by coating and drying acrylic resin on the decorative layer
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transfer article obtained by Enbodi nent 6 was tested
by a cross cut tape 5 adhesion test nethod (I nm cross
100 neasures), it is confirned that the adhesion onto
the surface of the article (the surface-of the
undecorated article or the decorative |ayer of the
Hﬁ%ﬁ L& iS)e aeRh@i Ng to either of the

by Coe og‘?‘#‘g%’?gﬁ%ﬁi eq%i valent to that of the water

[o14Bf essure transfer article according to Enbodinents 1

and 2. 10 [0146] As a ten-sheet piled gauze contai ni ng
XyAeRBe valhcERRI G Radinfedeyproseish tayetrhd therwatee pRssure
the product (the water pressure transfer article)

trans@irghtticltiohtainsd be Embbdimembédwhhdesied by sa ceaisvarnt tape
resi stance test, it was confirmed that the product of

adhesibe {Esbaenéthedt (Inimadresholil nimsyoed, sbliveanfirmei sthatce
15 equivalent to that of the products according tQ |

adhegibhemtEthodirfant of thoartile Glisgirfacst ofgheatndssoraipd awpicle
be an exanple of the repetition of the simlar_ steps

or thendederative Hayer ahghe rdsserated cirtislelencopidme b sidgr 1 the

the plain 20 print |ayer optained by applying the .
embomlaﬁgbw@ﬁteqtﬁka]@mttpafﬁ?ﬁa?fgh%e wEkes Rﬁeg%‘t% rthPngﬁ grfigle
decorative |l ayer 30 qf the article 10' obtained by the
ACcCOrEE o ﬁm@%@%ﬁ% f&ﬁnger of Enbodi ment 2. [POSSIBILITY
UTI LI ZATION I N | NDUSTRI ES] [0148] 25 According to
e water pressure transfer nmethod of the invention,

?Ldfﬁaiﬂ%%ﬁgne;tg& S Sl HP S8 SRt B AR Bvely
' th f . |
wivefo e BBt BF B PG ERS RACLEYRsp i BORSKADIRERD siehe

time AHPERI P17 9\];1bl§e!?let}.e@5%19§is Lhelvéd Rl RhnRaldser iR veidednimed
u et ray

ravi o nar deni ng resin conposi te pernmeates

that P{H ngJ{Fct R ke MEbEhEnttd1Bad YhbRATEHY Q3AACIdI ¥t resistance
unction is 1nparted to the decorative |ayer forned

equivedt RNGHa8OF kRO phdtRudes hidorRaig ®F dthaf Bibetibdeaits.ol et
ray hardening and therefore the availability in
[0147dustries can be remarkably

[01

Embodiment 6 can be said to be an example of the repetition of the
similar steps in which there was transferred under water pressure the plain
print layer obtained by applying the transparent ink or trzinéparent coating
material on the decorative layer 30 of the article 10’ obtained by the water
pressure transfer of Embodiment 2.

[POSSIBILITY OF UTILIZATION IN INDUSTRIES]
[0148]

According to the water pressure transfer method of the invention,
since the non-solvent type ultraviolet ray hardening resin composite is
applied to the print pattern and/or the surface protection layer of the transter

film to be transferred to the article to recover the adhesion of the inli of the

42




10

15

20

25

5 inproved. 10 15 20 25 43 Wat is clained is; 1.
A water pressure transfer nethod conprising the steps
of making wet a transfer layer of a transfer film
having said transfer layer in dry state- 5 provided on
a water-soluble filmand thereafter inmmersing an

print %ét't&lne ahQ9@lh8ltri¥iblet S@Alydhh¥RAShE rebinl BdBPoSSe Permeates
force a surface of said article onto said transfer

into tlRY @rinthpateyn Sahdl suf-fiesf efotéaital fisctisransharpatdindethe
water pressure to said surface of said article,
decorabiaedsyar fozed diby triaakicarmentheqinmenpatteypeaftat pilerai ol et ray
ray or electronic ray hardening resin conposite 10
hardémakuatndghehaboe ghe yamerilabaltityo in modosiies cehdra edmagkably
"hardening resin conposite" later) is coated on said
mnpraovesinsf er | ayer to thereby make it wet and after said
transfer layer is transferred, an ultraviolet ray or
electronic ray is irradiated on said article to
t hereby harden said hardening resin conposite whereby
the transfer layer is fornmed on 15 said surface of
said article. 2. A water pressure transfer nethod as
set forth in claim1 and wherein said transfer |ayer
IS a print pattern whereby a decorative layer is
formed on the surface of said article. 3. A water
pressure transfer nethod as set forth in claim1 and
20 wherein said transfer layer is a conbination of a
print pattern and a top-coating surface protection
| ayer provided under said print pattern whereby a
decorative |l ayer having the top-coating surface
protection layer thereon is fornmed on the surface of
said article. 4. A water pressure transfer nethod as
set forth in claim1l and
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25 wherein said transfer |layer is a surface protection
| ayer whereby the surface protection |layer is forned
on the surface of said article. 5. A water pressure
transfer article characterized by having a surface
formed by the water pressure transfer nethod of either
of clains 1 through 4. 44

What 1s claimed is;

1. A water pressure transfer method comprising the steps of making
wet a transfer layer of a transfer film having said transfer layer in dry state
provided on a water-soluble film and thereafter immersing an article together
with said transfer film so as to force a surface of said article onto said
transfer layer whereby said transfer layer is transferred under water
pressure to said surface of said article, characterized in that a' non-solvent
type ultraviolet ray or electronic ray hardening resin composite
including photo-polymerization monomer (referred to as “hardening resin
composite” later) is coated on said transfer layer to thereby make it wet
and after said transfer layer is transferred, an ultraviolet ray or
electronic ray is irradiated on said article to thereby harden said
hardening resin composite whereby the transfer layer is formed on
said surface of said article.

2. A water pressure transfer method as set forth in claim 1 and

* wherein said transfer layer is a print pattern whereby a decorative layer 1s

formed on the surface of said article.

3. A water pressure transfer method as set forth in claim 1 and
wherein said transfer layer i1s a combination of a prin_t iJattern and a
top-coating surface protection layer provided under said print pattern
whereby a decorative layer having the top-coating surface protection layer
thereon is formed on the surface of said article.

4. A water pressure transfer method as set forth in claim 1 and
wherein said transfer layer is a surface protection layer whereby the surface
protection layer is formed on the surface of said article.

5. A water pressure transfer article characterized by having a surface

formed by the water pressure transfer method of either of claims 1 through 4.
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