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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 [00011 This invention relates to a
wat er pressure transfer nethod for formng a
decorative |layer on an article-by transferring a print
pattern on a water SFEODFEATIONunder water pressure,
- which can formthe outernost 10 surface of the article
TITGE RgUTTEOYNIPINTHANI on of a surface protection |ayer
on the decorative |ayer and a water pressure transfer
ar tA cratepr pepsesent hyandfer metthodd anBACK@RGINDr&HBure transfer
. TECHNOLOGY [00021 15 The water pressure transfer
articjet hod is the one in which a transfer filmhaving a
f rmned water-insoluble print pattern applied
TECW%AEM@-SM uble filmis floated on a water
rface within a transfer tub while the water-soluble
lboéﬂln1is made wet with the water and an article (a

S PR Rl 5 e B D SR S5O, o
el S3e 0 857 P AR SR RG S B
w RUEHRD Pl VHORE LT, P00 DRIty OSSR
oo D R By oS L SBEERR o

the ®doRhB6e ARFh: Shired voRet ReYRLE raALMP! H12R %%dﬂce.ﬂtb% fhe

required to apply an activation agent or a [

hi nner t

methd@®€e print pattern of the transfer filmon the
transfer operation so as to activate the ink of the

BACHGROUPEDIOFTREOHNAEOGY get the sane wet state of

the ink (the state where it has an adhesion) as the

[0008k at e of the ink inmediately after being

The water pressure transfer method is the one in which a trahsfer
film having a predetermined water-insoluble print pattern applied onto a
water-soluble film is floated on a water surface within a transfer tub while
the water-soluble film is 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 layer. Generally, since
the ink of the print pattern is in a dry state because of the transfer film
having the print pattern previously printed and formed on the water-soluble
film, it is required to apply an activation agent or a thinner to the print
pattern of the transfer film on the transfer operation 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
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1 printed. This is generally referred to as
activation. In addition thereto, in order to provide
wear resistance, solvent resistance, nedicine
resi stance and weather resistance, etc. to the
decorative layer fornmed on the surface of the
printedt i'Ehie, isi geriesaligaefsasy thoad attivatibn.ahs paidetibn Ihefewe in
protection |ayer (topcoat 5 layer) on the decorative
ordet dy @rovido00SHr Misidiande seirdndaesptaties nalicineyesistancednd
on the decorative |ayer, since, the whole surface of
weatthes rgpistance, kis tglths ddgspoatide thtdrdpbenndsm Hse sorthew ef dhe
.design depth given thereto and therefore, there is
articleyghis Becegsainte firm1 g trapgpackak surfaed prefesiien lagerdtopcoat
ol i h%gaone_on t he product which is the water
layefsr‘)@sé'{?r COFHmT WeBrticle with the result that there
[000%}31 provi ded an effect of design expression. However,
e whol e appearance surface has the uniform gl ossy

tr iR bite afoBEROR v Tormaval Faeir R aar mie gigee
[ t h I t si icity in 15
the $BG1tMhed BF 1e 2efiglectod eHiR e o bt oo e o
A if &h tive | i S:
dosisgl 8N bR, 80y SUFTUekebiE, BEERLR 1 R FCa Bipa of
high:@%sefé@liggrﬁfc .é:saﬁrlﬁ)tlis Sdr}?n%eﬁﬁ %hb!ﬁi‘oﬁiﬁgf %?&g id E]ﬁ? gxrrater

rue wood-feeling ‘or the qualltative 1eeling si
preséi@rel HandfreirtiAS bRt RHe tRASuR! @8ARNSE TR Bl ided %ffeﬁ’g of

even though this can be expressed, the product has t

desigdP ekpiaion? Hdawsles! BN Whol®layPBhrd e SLFAGEhaFBHE QGhii®orm
resi stance and weat her resi stance, which cannot

glosdyefeolig i fot ahmplodhete cdibist bd Bxiiedsdd 6arué Rod feeling
surface protection |ayer has been applied to the

or a pualtitiveafeelihg shadnt to ke qlidthasdesidbhe ekghas si@plicity in
[00041 25 Wth the surface protection |ayer formed on
a grainepaldenr &b icuesd dhedimitrof daenm eapessidrhdde the other hand,
produced a slippery feeling when a person contacts the
evengifjthg cdecorrtivaoiayer 1a dxpesel authdueinn guafade phreteefionelayer
no surface protection _
formed thereon, there cannot be necessarily expressed the true wood feeling
or the qualitative feeling similar to the quiet taste and the elegant simplicity
and even though this can be expressed, the product has the poor wear
resistance, solvent resistance, medicine resistance and weather resistance,
which cannot become the final product. Thus, in practice, the surface
protection layer has been applied to the product at the sacrifice of the design
expression.
[0004]
With the surface protection layer formed on the decorative layer, in
some cases, there is produced a slippery feeling when a person contacts the

surface thereof or a low grade feeling and therefore no surface protection

layer might be applied to the decorative layer in one technique. However,
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| ayer m ght be applied to the decorative |layer in one
techni que. However, 2 in the same manner as the
af orenenti oned design expression, in order to obtain
the wear resistance, solvent resistance, nedicine
resi stance and weather resistance, the surface
in ther sdmet nomnkayer thaafdrearcrpledededign tdh@regrionlunt oader to
the sacrifice of the design expression. 5 [0005] Such
obtalpeithg wiear ceeststanbe aplybit amsistans, derslitihat rdgistanté and
robably be very difficult to solve the problenms such
weather tnesisatance nidiet Forface destephione kqpreashasrbeandaphbed to the
surface feeling and had tried to solve various
produgiyiteihessacrifice gé thafesigp raptesstonr ansf er t echni ques
lDOO@rOblenB whil e these problenms such 10 as the design
xpressi on and the surface feeling are shelved. [0006]
I n_on rior. art, the surface protection layer is
f oSHER HRPASHE R f@xﬁ ARPHGAPL foeHeRs that f AN nrghably be
c i terial, acrylics |acquer type.coatin }
very (ARAING, 058l the Mofcblenss, Sy denthe PHiyhaRtatther desien
[ t .decorat | 1l ayer and_then . .
expr{TRIGL Al A8 Qb AURERITHLY Sk o rAIEr apbjegs in

the M&%Q&Mﬁgn@@%k@gﬁﬁg E)lr?l%]lle}r% mﬁfeeﬁpésg ga%g@g;ﬁsh Such

coati'ng materi al . S process,

as thb R sARLORALLMEN lhav&hels fszcte f@@ﬁné B ?1%1¥§<§‘.t

resi stance not inprove ut the surface protection
[o00odJayer (the topcoat |ayer) to 20 overcoat the
decorative | ayer has the wear resistance, solvent

r esis bad peior &kt the REfhck YProtReioda6 96 1alsi M EmbAYST app by
the urethane 2 liquid type coating material is
sprapppéilecheal iRyuid rtgps feeatingombha il iabty1at laeqweatthel E@iting
wat er -washi ng and drying the print pattern, it wll
matetaite or ehlirawvieley lrapgbarddring typpedoadiny tiheseaial onto the
processes and in addition thereto, since the drying is
decorztivgdapenhifl éhen posdihting anhdtramiold; rajst thi liltiagiolet ray
possi bly adhered onto the decorative |ayer, which
hardegningdyanicagdns sraterighée sheneby dwpden she eoating heterial.

[0007]

In this process, however, the decorative layer itself has the solvent
resistance not improved, but the surface protection layer (the topcoat layer) to
overcoat the decorative layer has the wear resistance, solvent resistance, etc.,
born for the decorative layer. Since the urethane 2 liquid type coating
material 1s applied after transferring the print pattern and then
water-washing and drying the print pattern, it will take relatively longer
time to perform these processes and in addition thereto, since the drying is
done while exposed to a hot wind, dust will be possibly adhered onto the
decorative layer, which disadvantageously lowers the appearance of the
decorative layer.

[0008]
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decorative layer. [0008] 3 In a second prior art,
there has been proposed a nethod in which water
pressure transfer of the print pattern and fornation
of the surface protection |ayer are carried out at
the sane tine (see the first patent docunent). This
metlnod degohdbeprivieait) thibrehaa béanpr@soskid! snmbthvdain which
protection 5 layer is fornmed by applying a transparent
wat@r peessird teasyier efitths usifiat @atprat 2cd ifonmbayar obthe surface
wat er -i nsolubl e resin on a water-soluble filmand then
protectiomntlayen meel eredppithtatl dersaone tthmes dsdeatke first patent
protection layer and the transfer filmwth the
docummféc’{h@rmﬁﬁy@r isj thet qreenaf whiddya gnaresfendier wiihes posiection
onto.,an article (a body to be pattern-transferred).
layen gis[ foomd Avc swplyigst 8 transpaseodr g@mtératrﬁﬁamtf swosface
protection | ayer a%ér print layer on th
Pfotﬁﬁt%} %}’@W&V&a&eﬁlﬁf? B esr%ﬂlt%édﬁ%ﬂe\y SPhHﬂgffém andgihen a

face f t he |cI when it .contacts % S
watdtiGeab bl e lgeinen e$un§wsgmtsctl% R¥R (B dpe transfer
retra sfe eration s tho can omt the
film Fpighth fp%e G s lsnf&aﬁaﬂeaa Pt defyh SR an
artm%@?fl b(g%en be a&!er[?];:}ansif r anSf er pr ocess, which

UI red | rst-menti oned conventi onal
[o00g[t. and can avoid dust from adhering between the
decorative |ayer and the surface protection |ayer.

[ O Qhrdidd t'ontht_t@ nSetHBANEince bl So R BROFr BRI RE layer and the

advant ageously used because the sur?g%e prot ection

print 84Rr &S theWRErablubile ANRrd LIRuMAR LUdE t%ﬁéf‘érﬂeay(% the
is transferred whereby the steps of operation can

surfadengd thei AdichknGhen 18@ehtdcds the BRORKS: HHA APRE W ABE Sré’gsure
the decorative layer is never deteriorated and al so

on thdhevagor bacsupes otaedfe0opeaittm, ¢ais pledNodeahBnitedie steps of
resi stance to the surface of 25 the print |ayer of tﬁ
applamg ehd hardehenebhic ghrypséatmin yogiing enhterial beftewiske tthansfer
process, which have been required in the first-mentioned conventional art,
and can avoid dust from adhering between the decorative layer and the
surface protection layer.
[oo10]

In this manner, this method can be advantageously used because the
surface protection layer is formed at the same time when the print layer is
transferred whereby the steps of operation can be simplified and in addition
thereto the appearance of the decorative layer is never deteriorated and also
the surface protection layer can provide the wear resistance to the surface of
the print layer of the article to thereby physically protect it because the
surface protection layer is formed of a protection agent of low solvent

resistance such as butyl-methacrylate or ethyl-methacrylate, but the surface

protection layer disadvantageously has the poor chemical protection because
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surface protection layer is formed of a protection

agent of | ow solvent resistance such as

butyl - met hacryl ate or ethyl-nmethacrylate, but the

surface protection |layer disadvantageously has the

poor chem cal protection because 4 it is easily
it is 88418f dteaioegiednehen it @MESS HSrMAsi BHENTO by el dciaks.

medi ci nes. [00111 There has been proposed anot her
[0O1pyior art that is simlar to the second prior art,

but is different fromthe latter in that the materi al

f orThdre h#&s deehapmpored entdtber [payer apf thhe isedoilhr to the

prior art is replaced by a resin to be hardened by an
secondl tpraori aitebut ay diffdrent Swan tthe lptieent thot thenna@yial for the

[00121 In the third prior art, since the resin i
surfieer pertectidy layes off theasdcondtpmer areicreplgces bt 4 aesinheo be

surface protection layer, it wll ghysicall¥ and
hardepedityzan yltragolst sasetc (e theawmtant decumget 2k n an

gifective manner, but it has sone undesirable
[001 sadvant ages when the adhesion of the print pattern,

RS e B B S5 b SRt o
ete. By urah Rt Pt e Eribtedion fves 1yl pEPTERT, AR ciemically
pror G5, BUEL A el B SRR, oL B o
und&irdHiE g@%ﬂ%ng%ése\&ﬂeMﬁE ea(fggstgliotrvg ?fr'ﬁ]ee gr&tﬂwg?ex{%ﬁ gvhich 18

carrie , since t n agen .
the Pfib@ﬂﬁf)sth a3rfate TG &aﬁl%ke\feﬂlmc%ngédoqgfb(f B?rx%tp%(%/ﬁ(!é%l as

e in which the 20 solvent ingredient conplete
desc¥iBkallhicrzes and the drying condition are required to
be considered as the process conditions and an adverse
[001Bphfl uence may be provided to the quality of the water
pressure transfer article if the solvent ingredient .
r ebres partiddierlpr albhohgly & isadfonemohhe th@ngfremenftioned first
print pattern. Furthernore, since the organic sol vent
to thisd qmidrt axtsj phoadthmtion agent or a thinner is applied to the print
pattern of the transfer film to recover the adhesion of the print pattern when
the transfer should be carried out, but since the activation agent or the
thinner has an organic solvent contained therein, the time in which the
solvent ingredient completely volatilizes and the drying condition are
required to be considered as the process conditions and an adverse influence
may be provided to the quality of the water pressure transfer article if the
solvent ingredient remains in the print layer after the transfer of the print
pattern. Furthermore, since the organic solvent 1s emitted into the
atmosphere during the operation or inhaled by the human body, using the
organic solvent for activating the print pattern causes organic air pollution or

healthy injury of laborers and this becomes such a problem as should be

solved immediately.
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25 atnosphere during the operation or inhaled by the

human body, using the organic solvent for activating

the print pattern causes organic air pollution or

heal thy injury of |aborers and this beconmes such a

probl em as should be solved i mediately. 5 ----------
[0014} [00141 As the inventors tried to directly apply

such an ultraviolet ray hardening type coating

matdey ithe Bwvemsens itned heo fdiratlyprapply antch whi ahtriagioddts oay

an_eco-friendly coating material, they could discover
hardening toeveayingfmatarpdras ysesl iadthesfitsh pofortans whichiia al$rean

rint pattern of the transfer film but also find that
eco-ipieadly coating snaterialcthayi eentlei discansr Khgurecovervhel igaeperary

pressure transfer _process, it becones poor transfer
adhegipn t)%twkr@oﬁb@&rl%m@%m opthe W@nﬁfqrriglm,ﬂmtt%ﬁmﬁndtthat

has been.di scovered that as jhe sape trial is

when Jil £ GH6se i s CABUBHALIAR Watk glwing dhe nwatan PRepsyp drankfer
prociie ih bEGHBBS Par deaiater it fy For aedvisy pdRerin g Ygparint
patt IR} Fs MR BRE Thal iR (AR RR Bl isgReR 0 pfng an
atr§30D L SSRIEDG: U WIE LR P PRBS S clPal Sapaiotot e
b el HEBOREE, o R8O Sy, SRUERT R bl

matd3¥MI &R, Bas cbhgineho %B%ﬁq%ﬁ%éﬁt@?%é&dﬁ&i&ﬁ of EROYEE in the

t he adhesi on of the ink, also the water -soluble

prinf igaftdiaveal bdeeBivdrbd Pahd efbait SHRPFd:0det RANEBR bSrformed
made also wet with the water in the transfer tub

withotier&ehictat df the aldhesiphi dvien QiatheERe aRchsidi®rocess.
wat er-soluble filmare required to be easily attached

[0018ht 0 and 20 around the surface of the article when it
is forced into the water. Thus, the article should be
f orloechsamfethsaweteraprasherd iransfdre mot lnalhaheronk iofthehprint
wet states of both of the print pattern and the

patteya bas ¢he yritesthtd netiuenedisai asetd ngrgver the adhesion of the ink,

but also the water -soluble film having the print pattern supported thereon is
made also wet with the water in the transfer tub whereby both of the print
pattern and the water-soluble film are required to be easily attached onto and
around the surface of the article when 1t 1s forced into the water. Thus, the
article should be forced underwater at the time when the harmony of the wet
states of both of the print pattern and the water-soluble film is 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 completed.
[0016]

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




10

15

20

25

the adhesion of the print pattern also adapted to
attach the print pattern onto the article should be
mai ntai ned until the transfer is conpleted. 25 [00161
The inventors guess that the difference between these
trial results is caused by the difference between the
typedaRkpnsild prvdoktd didfewbht onotledir nayise ReeaeRbigh tHOE contain
coating material and that of the ultraviolet ray
the dmane ehiragiold taypeardekings rédie conqebaites Iliatifgic@nthdreton they
their usage even though they contain the sane
guesalthattheteets they dHfardeed ny thes the edirpogil¢terayl haadkdhiihigonpe
thereto, they guess that there is the difference in
coatingamatealicontamplley balinggraehisnlyenypbut ¢chatultgviolet ray
material contains |ow boiling point solvent, but the
hardgningiype énkr ggnagalsr eavinimg 1gssesolnrnigered atileyefore as the

contains_|ess solvent, and therefore, as_ th
ultraﬂl@lﬁawb patd %Iuygﬁaw EPnthRE myAteriabat aﬁ»@h%tce?heaprmg pattern,

the Gy : ﬂi’gﬁwgﬁt rrnn Bt @@EUL& Sogreh al &t suent in
the @é&&?t@efﬁaﬁﬁ A1, Bl B B0hieibacrithbe Brfind LT ultie sypapration
of thegieplt [ Elagnt 2 %%%}r 8% qﬁ %%%gg&d 61% cs gt hcg t§| ¢ rlg’E‘I‘avn:)leIc ray
hard%ﬁp%é%ﬁy %k %%gpr?(?' 'sg)l%{a%l Jm %%%es&lxgel%thgo%r%(?%tet Wiﬂ pger% to

e "appli can r OpoSée

recov%:lJ e gi‘ eﬂ?f. Oﬂéﬁggﬁf:aﬁt{:ﬁa?rﬂx% o8dd %hé’X%éﬁ‘lBﬁaﬁd B8lve

vari ou I ments u af'or rrent I one

Vari(ﬁkbogﬁ?dlém@rkﬁ‘ tl{eoﬁﬂi&;l arl® b};me%eﬁﬁh%ogaﬁ(gusg Qkﬂéﬁﬂleh&e under

probl ens conprises a step of applying a non-solvent

the dfyREnathdisa Qiilositidhdar deni ng resin conposite on the
print pattern of the transfer filmto recover the

fo012bhesi on of the print pattern by a non-sol vent
activation conmponent of the non-solvent ultraviolet .

r ayl' Mardethodgoft ydeingedionpeciiposi dcoenprset eptep of applyige a
the 20 article underwater together with the transfer
non-splvargo tapet oliravedet heay phanderpaigt eenircommapositg ohethe

ultraviolet ray hardening type resin
print pattern of the transfer film to recover the adhesion of the print
pattern by a non-solvent activation component of the non-solvent
ultraviolet ray hardening type resin composite, a step of forcing the
article underwater together with the transfer film so as to force the
print pattern containing the ultraviolet ray hardening type resin
composite onto the surface of the article and a step of irradiating an
ultraviolet ray on the article on which the print pattern containing the
ultraviolet ray hardening type resin composite is transferred whereby
the ultraviolet ray hardening type resin composite is hardened in the

state where the ultraviolet ray hardening type resin is wholly united

with the print pattern to form a decorative layer.

[0018]
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conposite onto the surface of the article and a step
of irradiating an wultraviolet ray on the article on
which the print pattern containing the ultraviolet
ray hardening type resin conposite is transferred
whereby 25 the ultraviolet ray hardening type resin
Corfias iapplicgnhanafnad whilkhghe shedRiodes eohlileted that the
ultraviolet ray hardening type resin is wholly united
decovative ldyerptdedf ofpdict entert prdseurn araadeéar attiole obtgiaed by this
[00181 7 The applicant confirns while the invention is
waterqupbstredrahsier teshodibasmatleass thayehekiomabfthefsurfeee of the
~water pressure transfer article obtained by this
artiokaand the eslyentresistaste andghhrformeambe lcemanerciadly produced
adhesion to the surface of the article and the
evensyithent ape shefean protgadon haesf ore can be commercial |y
oduced 5 even w thout any surface protection |ayer.
[D015E0191 Al so, the applicant confirns that the water

g GRHA A TR SR R TS
e G R et e S5P S BB BrE SR Bl Rien
t.he ¥decoratiéﬁ er, when there is

) . . f o |
variafol B R el B Bty By fea by transterring

mosze print patter of grain, for exanple under water
pressure, a glossy feeling can be observed in a |ayer

DOfIhit?éu}th%@a exelgafthb!_ \éﬂgiﬂes@&'&f ' ‘%o%s%éﬁ e%ﬂéﬁéﬁe%f the

but no dglo ing is Seemngly din alayer

decoP¥i¥d QRyerMiPhén ahbdd §s VAU rPAT thRNdb&ratiRE CB$8F B¥med by
printing black ink of high density. The applicant

tranéfepdagtthat ptihe paXtes taNG@iRf ok NScadhplb e gldr FheSSYressure, a
feelings adjacent to each other can inpart a cubic

glossf feelihg @hnreadbsepad] iroa tihgeSporteewhbrd A cadlst Wwob& pozflon
is exa)ggs?sté, but no glossy feeling is seemingly observed in a layer pofﬁon
where a late wood portion is expressed by printing black ink of high density.
The applicant finds that the existence of the different glossy feelings adjacent
to each other can impart a cubic affect of real wood to the surface of the
article.

[0021]

It will be guessed that the variation in the glossy feeling will occur
due to the following causes. That is, since the ultraviolet ray hardening resin
composite coated on the surface of the transfer film for recovering the
adhesion of the print pattern on the water pressure transfer is absorbed by
the coloring pigments or the like in the black ink, the ultraviolet ray
hardening resin composite is hardened by the ultraviolet ray so as to expose a

particle feeling (fine unevenness) of the pigments in the position (layer

portion) where the black ink is transferred at high density whereby the glossy
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T AT AR T R TR STV et

It wll be guessed that the variation in the gl ossy
feeling will occur due to the follow ng causes. That
is, since the ultraviolet ray hardening resin
conposite coated on the surface of the transfer film
for recovering the adhesion of the print pattern on

feelihpés valwedpbas bltke podishewhes dhasaibethedwhah theeblack ink
coloring pignents or the like in the black ink, the

1s trandfewmret ainel theahiackh atld eniragsfeess dha clonpesidneitystHeanldendolet
by the ultraviolet ray so as to expose a particle

ray hamslenmg tésineommesiniedsirdened bey phgmitragiolet tdyewhile it is
position (Ilayer ortion) where the black ink is

seldam a adfabspre tbyhutgh digrsents whenebio the hyindabybetgeen the
feeling is reduced, but in the position where the ink

compspeats (o et PrgmsTee kv hewebyi fne rapetcamncss iamedaped Bpark to
i nk | ower density, the ultraviolet

i S ansferred at
man%tayn khe E[éﬁﬁlﬁ lang. #Wéqatné swprRagEddhs xaraeon in the

tyaviol et while i sel dom oi | -absor bed by
glosstyhér et 65 B0 Eraraiash o0, eg TR oHal sauces Thus
th onents of té} ‘%ﬁ nents mhereb% fi ne unevenness Ifth
e“? ced E0 "oy ™ tHPRTIRE G BESCPRELIng! ViRE of the
Suppaggllcant supposes that the variation in the glossy
Peeflng wi Il be generated by the af orenenti oned
[0028RUSES. Thus, thereafter, various confirmation
experinments are repeated in view of the supposition,
[ooé% [0022] [0023] [Patent Literature 1] JP04-197699A
atent Literature 21 JP2003-305998A [0024] 15 A

i TP U ae) 1Iapeptoposke | nvention |8 Lo

provide a water pressure transfer nethod adapted to

I MpRAterddiesoRrcEidIPERBPEsand  chem cal surface

protection functions such as sol vent resistance, etc.,
[0024Jo a decorative layer itself on the article wthout

any surface protection |ayer (topcoat |ayer) forned.

t hex dont dnddaineatazldabiketd of cchemiaangion @é assyrovadd at woter
pressure transfer method adapted to impart adhesion and mechanical and
chemical surface protection functions such as solvent resistance, etc., to a
decorative layer itself on the article without any surface protection layer
(topcoat layer) formed thereon and also adapted to improve a glossy variation

on the surface of the decorative layer.

[0025]

[0026]

Another object of the invention is to provide a water pressure transfer
method adapted to impart cubic effect to a decorative layer based on a
difference of glossy feelings by having a portion where there is the glossy
feeling on the decorative layer and a portion where there is reduced the

glossy feeling on the decorative layer.
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20 on the surface of the decorative |ayer. [0025]

[ 0026] Another object of the invention is to provide

a water pressure transfer 25 nethod adapted to inpart

cubic effect to a decorative |ayer based on a

di fference of glossy feelings by having a portion
[0ORRkre there is the glossy feeling on the decorative

| ayer and a portion where there is reduced the gl ossy

f edlinthenobjetteofddeanatntien imyeprowd§ @0RZAtermretdhae transfer

object of the invention is to provide a water pressure
methqdaﬁdﬁmed tethparhdapeled ¢ffedt noaat deocatove lafdrebasdadoa a
. decorative layer based on a difference of gl ossy
differenqe ofgglosiy felings pavie tochavemrsd werk sensgu ahiplizative sense,

sense, 5 reality sense, novel sense, strange sense and
realify pgase @Y@? sRse, [RErapgectensgsind effpebst sichepp fhpquiet taste

sinplicity whereby there c be i mparted many design .
and éiasr glegnp sg,lmw{wﬂ ¥ %regm Shens; cainge (GDH AR mapyp gdesign

Fur.t her ob'zﬁt of thghinvegbign IS to provide a water
wqmﬁ?%%@%ﬁ@h*b S§PLPT A4pNar fPkP8%dapt ed to- i npart

[002 chani cal and chemi cal surface protection functions
0 a decorative layer itself on the article and to

1590 e B 0 P VR B 6 crantr
artidP0Z@ptdd fim %e@hafrl?&tluﬁﬁﬂ()fché AINEMNO "Lt stelPon
provide a water pressure transter ne fod conpri g ng

func%ibﬁs £b %ané'lﬂ‘raﬁ@gilﬁﬁel"‘ﬁ%eﬁ Ji tY aRBERCAR @ i ngxo{fé‘%Zgﬁ)rssy

il mhaving said print pattern in dry state provi

varidfibrion Bé 8arfaed 8PiR ddcbiamndldyaer eafter transferring
the print pattern under water pressure to a surface

[DISON.O%E Rar OFCTHR INVERIEIYNT or m a decorative |ayer on
[oozsta]he

A fundamental feature of the invention is to provide a water preséure
transfer method comprising the steps of making wet a print pattern of a
transfer film having said print pattern in dry state provided on a
water-soluble film and thereafter transferring the print pattern under water
pressure to a surface of the article to thereby form a decorative layer on the
surface of the article, characterized by further comprising the steps of coating
a non-solvent type ultraviolet ray hardening resin composite including
photo-polymerization monomer on the print pattern to thereby make it
wet and irradiating an ultraviolet ray on the article to thereby harden
the hardening resin composite after the print pattern is transferred
wherein a glossy variation having a high glossy pattern portion and a low
glossy pattern portion adjacent to each other is imparted to an ink

printed portion of the decorative layer in accordance with an

absorption amount of an ink of the print pattern and/or a
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20 surface of the article, characterized by further
conprising the steps of coating a non-solvent type
ultravi ol et ray hardening resin conposite including
phot o- pol ynmeri zati on nononer on the print pattern to
thereby make it wet and irradiating an ultraviol et
condeayfratiohhs thetinit.e to thereby harden the hardening
resin conposite after the print pattern is transferred
[00323 wherein a gl ossy variation having a high gl ossy
pattern portion and a |low glossy pattern portion
[003ddjacent to each other is inparted to an ink printed
portion of the decorative layer in accordance with an
Uﬂﬁﬁﬁsorption anmount of an ink of the print pattern
and/or, a 10 ------- R R

cod@ethe findamental rf@aﬁw.c;f_i[li@b'gmenp@eg ﬂlé lé‘@o%lzassy paftern
porkosts ARER Reptit o hae 4 SbasT bhepsehret skidin t
« .20 when it is neasured acgco SiH% to, "mrcror suria e a1
mivggT e, 146 OB OIEHIbGTBEY ARETERN AHbsIANATIEE  Hpstria

t apd 78741, - 1997 .and a dif f gl |
stargdfte ¥ oo 3007 it B AR M, O b F S frdk Setiegn the
- 2t | t i i |t 10 .10
night 15 B RN RAL ] Bt LBRa) gk RodOo il o 1
- 6 . " okn: | i

or v 0 WA 3000 AFBE% “filgRanssge RS [Mhhod
30-6biR et &2LH R pAhel M Bad URtAAL SR d 48 Ad7UhaVIGdEL Tay

har deni ng resin conposi te may contalns a natti ng
foos®dnponent, which inparts a

[0034]

[0035]
In the feature of the invention, the ultraviolet ray hardening
resin composite may contains a matting component, which imparts a

matting effect to the high and low glossy pattern portions.
[0036]

[0037]

In the feature of the invention, the print pattern has a grain
pattern, the high glossy pattern portion of the outermost decorative
layer corresponds to a rough organization expression portion of the
grain pattern while the low glossy pattern portion of the outermost
decorative layer corresponds to a fine organization expression portion

of the grain pattern and the rough organization expression portion
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matting effect to the high and | ow gl ossy pattern
portions. 20 [0036] [0037] In the feature of the
invention, the print pattern has a grain pattern, the
hi gh gl ossy pattern portion of the outernost
decorative 25 |layer corresponds to a rough

corresand ajol G el eseiced poftiodn whilehehar find PakhgiAhtion

while the I ow gl ossy pattern portion of the outernost
expréesmmatporéidrayerragonelspoods Iadeawode porgani mdidreby the
expression portion of the grain pattern and the rough
outegnyeti deaoirativexpyes diasna gesigonf citdscbr strrichs poads. t o
an early wood portion while the fine organization
[0038%pr essi on portion corresponds to a |ate wood portion
wher eby the outernost decorative |ayer has a design
of chdhenrfeaturai ghtheriavantion 0oig3s] psovidst hewaterapuessure
of the. invention is to provide a water pressure
trang 5@%@8 sharagterized bycbavingeg Bgcamaiivadaser devped ke the

methg S omRDR o e 3 th el SieREOPRY TGRS of SHSOBIRLiON.
[003%80401 [0041] [0042] ~ 15 [0043] [0044] 20 [0045]
046] [0047]

[0040]
[0041]
[0042]
[0043]
[0044]
[0045]
[0046]
[0047]
[0048]

[0049]

12
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25 [0048] [0049] 12 In this manner, the decorative
| ayer is formed by hardening by the non-solvent type
ultraviolet bray the ultraviolet ray hardening resin
conposite plied or coated on the transfer filmon the
wat er pressure transfer operation while the resin
COorMpothik enhfins)ahb yldebtdteek Witdt ishriicldnby Pri-Hekihe By the
the decorative | ayer has mechani cal and cheni cal
non-selvéat etypeotidedavivlet f bt i thes wWuctvidst wear heslesiidg Cegsin
sol vent resistance, nedicine resistance, weather
compassiesplaatt er asated @rothe fitansfernoind oatthedheterpressutecransfer
print pattern, which occurs in the prior art in which
operatignrvhide the gesint ¢ampdsaieers wholpovsted swith yhe pringrpaddern,
on the decorative |layer to inprove an 10 excellent _
the gecprateve dpger Fhas hmegbarical handeebemi¢ale sunfase paptection
have th desi gn expression nai ntai ned while the

funchigpg suchyas Ve raststane selveitin sesigipace r ewdadne pipsistance,
TR SERHRARL 51 Sfer P KSRGS BE b rern.
s S GG SRR SHREH BRRLR o) ol Mover
(copeiito dedPF P REERRHY ' UG, dRauShiTEr da¥or ot Sgorove an

exce BB ASTHRN B SARSTLLS ) SnAOLL M B LD L e
ot 1 A 28 RSN 600, SAIROR. K50 g

and PhéWr RRIGRER- bFOThe NSLARCE: pebRRide5PABRbAE K ayer)
that is the color pignent inthe black rnk easily

appladd aobshd MR cotitiayi Ryl id 3¥eGFideNiRIWIRSEeBy the product
conposite, there is forned the | ow gl ossy pag,tern

(wateor tpremsuber eraheferedugidclen dfaviie ghessiediesl | &g icssion
observed by
maintained can be provided.

[0050]

The decorative layer is formed by being hardened in the state
where the ultraviolet ray hardening resin composite is wholly united
with the print pattern, but since the absorption of this ultraviolet ray
hardening resin composite is easy or hard on the kind of the pigments
in the ink of the print pattern. For instance, since the carbon black
that is the color pigment in thedblack ink easily absorbs the ultraviolet
ray hardening resin composite, there is formed the low glossy pattern
portion where the reduction of the glossy feeling is observed by
forming the fine unevenness on the decorative layer in the position
(the decorative layer portion = the ink printed portion) in which the
ink having this pigment added at a high density is transferred and

there is also formed the convex area by hardening the decorative layer
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25 formng the fine unevenness on the decorative |ayer
in the position (the decorative |ayer portion = the
ink printed portion) in which the ink having this
pi gmrent added at a high density is transferred and
there is also forned the convex area by hardening the
in thecstraiti whekayidie ulBravioldtersy digrddiihg t&&n composite is
ultraviolet ray hardening resin conposite is absorbed
absdrhetlhin i tile. ifk. tOr thdherthkantandheteriesid dorrdd hhe high
high glossy pattern portion where the high gl ossy
glosgealdtigri speser welety thieohngingezliossy | feelinge isindsenned sby
on the decorative layer in the position 5 in which the
formiipg bterfineamavenisisactn ithie decatadivenfapsr iovhdenssityon
ransferred %also t he decorative |ayer portion =

in Wlthi%huthhl@ ik ather thant fhonblaglyinkerethe inksef Ty measite is
o RSB 1" vl v ISeviap RapRne hecsr oo
port R it 0o Al A o et e
velatilg] bwert haani NS BlchnG: refvFecesda, bry bsdEtine ofhe
decol%gaﬁtvg?ﬁa’%fe%: ?]1){ enhlea%?a{téec %vrﬂeerspgggri'ein ﬂgtlgptgg 3%15) roir%:t];]oen of the

ere can pe provi

e S B TR, 6
s gigperoe i ik Hiatpea b ie ol gsey basl Msgpeary

occubetyethd hi cbi-@fivanthy W codt&pph RAL! 86 tIRPIIHiAPSpAftern,
desirably 10 or nore, in sone cases, the differerce

thergl gth be pebiided atee\Rddiukts t (the SWRidrepreBafrd Oransfer
That is, the nunerical value neasured by the gl ossy

artidegheeingttbe adrinaiffagrieepited thehyiddialrafioel la3grainder
20 the ratio of 100% its visual feeling is generally
the tagenceiofhibe differeangefdhetdleossy fibeiésgef[08611 0 60 and
gets sharp as_the glossy degree is out of the range.
FoAlthovghahealiffevencetdf shglgladsy déigtéechbevoenvtdleusghfantdhibw
measur ed nunerical values of the glossy degree is
glossyattern perdionssie slesirablyc ha wgenpre, tihesogiaosaspsf the difference
might be felt large even if it is smaller than 10. That is, the numerical value
measured by the glossy degree meter cannot agree with the visual feeling at
the ratio of 100%, its visual feeling is generally blunt within the range of the
values of 30 to 60 and gets sharp as the glossy degree is out of the range. For
instance, even though the difference value of the measured numerical values
of the glossy degree is only 5, there seems no change in the glossy feeling
relative to & of the difference value of the glossy degrees if it falls within the
range of 30 to 60, but 5 of the difference value of the glossy degrees will be
felt remarkably large if the glossy degrees are out of the range upwardly or

downwardly. Of course, the larger the difference value of the glossy degree is,

the larger it is felt, but if the glossy degree of the low glossy pattern portion is
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relative to 5 of the difference value of the gl ossy
degrees if it falls within the 25 range of 30 to 60,
but 5 of the difference value of the gl ossy degrees
will be felt remarkably large if the gl ossy degrees
are out of the range upwardly or downwardly. O
less thoux 86, for kaalrplgetherbiés Hlf hergdnsewithligladke el dledsfye in
degree is, the larger it is felt, but if the glossy
case dbgt tke differienced onlwy ofsthe platsedogmerhdtomenshelichemsd low
than 20, for exanple, there is felt no gloss with a
glossyl patermmrtines a6 ok the diffesencehautilltbre felit frieanarkably large.
val ue of the gl ossy degree between the high and | ow
Nevegtheless, fhe dnventyst tylpfémoti exchade theoransef @rtglﬁdhffﬂmnce beslue
felt renarkaw | arge. Neverthel ess, the invention
of the Sﬁ6@8€¥%¢Lﬁhﬁq range of the difference value 5
(005 f the glossy degree of 30 to 60. [0052] In case of
e print pattern is of cross grain or straight grain,

Ol 5 B BRSSP LD, o
o5 SoBADSER 5558 Y B ORI, RREERRES o o

. o . ! d i o thi Y
conc 615 18 BRI EBTRARSE St ar b BT hefigh s S Reekite e
b ink, , . iah . .
T e
reduféd i ORisi FosPiH 85 H6vidk NBeA88h 8%y SRIOHPHOA R ThdthEnce

ultraviolet ray hardening resin cofposite Increases In
the Blatk ipRSetd. Obrd @rdiFird@ h5atiiehl QMcehas$HbnPAt tBE DHosition
portion. As the differences of the gl ossy degree éxi st
wheredilac éite oo gohtiohher expreesajbite @éteet of hksrbhienr 68the
wood can be felt. In addition thereto, there appears
ultravivdet may bhoksyngpaédiarconmpesite dnciaaséhin posipokition wherdride
the bl ack dots exist and since the | ow gl ossy pattern
the lpwr glossy petteobgeriied. As tihk differsneesddefengdsdodegmte exist
_ the cut end when the duct is cut nearly 20 at a
adjagepg hio- eandl ethamahe wdic iséfept dikied e trhefv prooducars bet frdt. In
.water pressure transfer artjcle) having the real wood
additper thergtafdern appears thet loveglosey patierh porter dngheaipesition
Wherggg%%t rallgh(iotgr al.n V\:h%| ly 1 mpart.ed tTer eto. It should

thlac § exist and since the low glossy pattern portion is
observed as if it is a deepened hole at the cut end when the duct is cut nearly
at a right-angle, there can be provided the products (the water pressure
transfer article) having the real wood feeling and the qualitative feeling of
cross grain and straight grain Whoﬂy imparted thereto. It should be noted
that there can be also easily provided the products that are felt to be the

qualitative feeling of wood called a high grade tree having a portion of knot or

root of branch or a portion including gum cut, other than general grain such

as cross grain or straight grain.

[0053]
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that there can be also easily provided the products
that are felt to be the qualitative feeling of wood
called a high grade tree having a portion of knot or
25 root of branch or a portion including gum cut,
ot her than general grain such as cross grain or
[0054l rai ght grain. [00531 15 - ------ _ - as [0054] Wth
the ultraviolet ray hardening resin conposite
coVaibnithg altrawblet ngyc dnpdeeitic kasideoethposité henshnting a
where it is wholly united with the print pattern,
matihgcemposenthardgnaconptine state ff ket v éé whadlysubifed lneith the
_high glossy 5 pattern portion, the whole tone of the
pringipatient. stace Hyematiing casmedent wllecitdlg actebyche bigloglossy
the difference of the gl ossy degree between the high
patteigyPeien, ghe veholp dene 9191 the decangivaray eher lofwsred thwpaed the
ed the products (the water pressure

reduﬁ?lgﬁg%ea{egmf?eé%% OMLQ relpgsvedegias belavass Hre tagh gwmdetow
e 5y Bl B B A
water, Shesute” hisB 2o oitich bR SHoB HERR 9L bES Rk taste
and fhe MREARE SRmili ablled HEHE 2 11Tt T orm of the:

[ooskpvention in order of steps, Fig. 2Ais a cross
sectional view of a transfer film Fig. 2Bis a cross
sectional view of the transfer filmin the state
where an ultraviolet ray hardening type coating

[BRIEH DHESTRASITONG GO TexRmRwAAN@E| ul traviol et ray
hardening resin conposite is applied on the transfer

[0056] Im Fig. 2Cis a cross sectional view of the
transfer filmin the state where it is floated on a

surtfigce isfarmadiidine Fed. i RHich & @hO&SpERei« 0ainsYdremedhod
used in the invention is briefly illustrated. :
Fig. 2 illustrates the water pressure transfer method according to a
first form of the invention in order of steps, Fig. 2A is a cross sectional view of
a transfer film, Fig. 2B is a cross sectional view of the transfer film in the
state where an ultraviolet ray hardening type coating material as one
example of an ultraviolet ray hardening resin composite is applied on the
transfer film, Fig. 2C is a cross sectional view of the transfer film in the state
where 1t 1s floated on a surface of water, I'ig. 2D is a cross sectional view of
the transfer film in the state immediately before an article for a print pattern
to be transferred thereon is forced underwater, Fig. 2E is a cross sectional of
the state where an ultraviolet ray is irradiated on the article after water
pressure transfer, Fig. 2F is a cross sectional view of the state where a water
soluble film is water-washed and Fig. 2G is a cross sectional view of the state

where the surface of the article is being dried.
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the transfer filmin the state i mediately before an
article for a print pattern to be transferred thereon
is forced underwater, Fig. 2E is a cross sectional of
25 the state where an ultraviolet ray is irradi ated on
the article after water pressure transfer, Fig. 2F is

a @‘1%53 1$ Q6 tedrdamle dVire¥ys Sdction] S of Wtﬁ{)&u@t Metaeded by the
soluble filmis water-washed and Fig. 2Gis a cross

metleelLdf hedhvvhigsn.of the state where the surface of the
article is being dried. 16 Fig. 3 is an enlarged cross
sedfigondl 1svizewerbpectireoduew obt thengeroldyict heccondinbodo obne
the invention. Fig. 4 is a perspective view of the

embpdiosugtfoanadithe myvargiore enbodi ment form of the
invention; 5 Fig. 5 is an enlarged view show ng a
porffigoh inhnpalarged Gewt Hwwingdupertiosf ofpatern O{g Brqrroduct
MODE OF EMBCDI MENT OF I NVENTION] [0057] 10 Descri bing

of Figofrs of enbodi nent of the invention with reference to
the drawings, Fig. 1 briefly illustrates a water
pressure transfer nethod, to which the invention is

R T e

[005?ﬁ| uble film 14 having a print pattern 12 applied
ereon is floated on water 18 within a transfer bath

1 PR IR Bl A B RSB R o e
BRI S NN
T A e
one RPWHEE aMBhALRIA1RAYENGnfhrising a water soluble film 14 having a
print pattern 12 applied thereon is floated on water 18 within a transfer bath
not shown with the print pattern directed upside and an article 10,_Wilich
should have the print pattern transferred thereon under water pressure is
forced underwater through the transfer film 16 whereby the water pressure

transfer 1s accomplished.

[0058]

[0059]

The water soluble film 14 1s formed of water soluble material having a
main ingredient of polyvinyl alcohol, for example, which gets wet and 1s
softened by absorbing water. This water soluble film 14 is softened when it
contacts the 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 previously applied on the water soluble film 14

by gravure printing and so on in case of general water pressure transfer.
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mai n i ngredi ent of polyvinyl alcohol, for exanple,
which gets wet and is softened by absorbing water.
This water soluble film214 is softened when it 25
contacts the water within the transfer tub and is
wound around the article 10 to be decorated whereby
[0060he water pressure transfer can be acconplished. The
print pattern 12 may be previously applied on the
watTdie fatwlel e this matdr phassgravkamsiar inethadisanda sy @t coat
in case of general water pressure transfer. 17 [00601
an dlh@vidat ung birddring edsan  q@nessiice itleallp f £ rnaresdloent sype
to apply or coat an ultraviolet ray hardening resin
ultrayaotpb siayehaidbaang yresimeongsisitento tthpepriot tpeaterol 42 ofighe
hardeni ng resin conposite to the print pattern 12 of
trangfhe fgm lénbelere transfasimeftbe onintpatterni oy thaarpiclenunder
pattern on the article under water pressure. [00611
water pogssure10 An exanpl e of the concrete steps of the
ter pressure transfer nethod performng to recover
[0o6 e adhesion of the dried print pattern 12 of the
transfer film 16 descri bed. The operati on begins from
the state where the print pattern 12 printed on the
ter soluble film1l4 is in a dried condition (see
g. 2A). Athough not shown, in practice t he

tr %ﬂrc‘f IUI)}& (l—:n&fl?h. &3 rettgest%}? c?g fhe n faL oﬂo%bstﬁ,%&'en%gaggfer

fooe

prévi ousliy prin e prin
g TR A SRR 12 o

t | i1@r
e 28 O US5SSR S SH OB e

printPhEEEHE & 2t hansddesn QRE rvaéﬂee oRiE fnP@4GaNhi LArREcon@ition
non-sol vent type ultraviolet ray hardening type

(sce TQat i Q). Matleyighl n@0shdwig| iwdpR@tiehofhe- Rahykefilaal 6 @@m the
nonomer i s applied on the dried pri nt

form of roll obtained by previously printing the print pattern 12 on the

elongated water soluble film 14 and drying the print pattern 12. The transfer

film 16 may be used while being continuously fed from the film roll or by

cutting 1t thereafter.

[0063]

When the water pressure transfer operation should be carried out, a
non-solvent type ultraviolet ray hardening type coating material 20
including photo-polymerization monomer is 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 type
coating material 20 to thereby recover the adhesion of the print pattern 12

(see Fig. 20), thereafter an article 10 together with the transfer film 16 is

forced underwater so as to force the print pattern 12 containing the
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pattern 12 of the transfer film16 of Fig. 2A (see
Fig. 2B), the transfer film16 1is floated on a water
18 within a transfer tub in the state where the print
25 pattern 12 is activated by the non-sol vent type
ultraviolet ray hardening type coating material 20 to
ultrdvieiee byy haedsangtthpe acheal dMatRlial 20 rdifkt 1 §@HAcel 208 of
(see Fig. 20, thereafter an article 10 together with
the difteld (sepsfigr 2D lamdlon ndtratdleerhyupges Wahdiats@ oastHeoarticle
force the print pattern 12 containing the 18
10 onl whaohi theeprivdypdtasite ARneprityirang odiei nhirawblket imly Rérdening
agai nst the surface 10S of the article (see Fig. 2D)
resimpernpesitd £0 aviraheferred wirehy the alfravietetonytheerdanirig tesin
10 _on which the print pattern 12 containing the
compgsiteat) endithegyrintapagaing?2 axsshardamedosee #1202E5 Although
transferred whereby the ultraviolet ray hardening o
not shegyminsthe dppings. dee ardclend pravnbe frcedundepwater while it
. hardened (see Fig. 2E). Al though not shown in the
1s COBV%@Q@% 2 ¥QYS Sy glil%lll elgkegRnvs¥eF OF SNEPOHEE Rmpgpbot arm.
everse trian

while it is conveyed by a le-1ike. :
In i, Eyes dPSsSigBort CapByng Ponotbamalet Y ShRedtaiggsresin
th f applying t | t ravi t 1 har depj, ng.
comodie 0" G e BFRe Bdfian Bhlrep i, Zafmd e 1 SEAOHine the
he step oat i 10 transfer filml
trand8l AR 1660 CE0xAion, (R0 50T AP e BEIF R, IR ou
wheifle (HOREERIENE 080 30LYRIL: bEPSALARK RLEh Clhosics 20
may 8 dgificR hNEpRE S LTk shnttfsb%twran&fﬁ% tfrhhg@eil g%m& BoHigh is
floated on t%e water so as to recover the adhesion o
floatédenRhE KatBAES 85 Bo 2eovel ORO4lthdSod RE 1 braYipdlt&lrnBY
hardeni ng resin conposite 20 is a resin conposite,
[ooeahi ch can be hardened for a relatively shorter tine by
the chem cal action of the ultraviolet ray and may be
i n'Thzeulteaviolef ray haadkrahgtresiaycomapeieinl QY id ¥ pesincdaipdidke,
material, ultraviolet ray hardening type ink,
whichldamawd bhetenedyfor hardmively shyperadhe diywds, cletmical action of
according to its use, but they include (1) 20
the Wersveelporyymanizaay de jor thepfiirpmef uligayiolet ray hardening type
phot o- pol ynerj zati on nononer _and (3) ) )
coalipfotmatsasialmenlitvaitivleh rayt hardeniag 'typei splensalbtayiolet ray

i ngredients, Wat is . ) _
hardenlgng type adhesives, etc., according to its use, but they include (1)

photo-polymerization pre-polymer, (2) photo-polymerization monomer and (3)
photo-polymerization initiator as indispensable ingredients. What is
commercially on the market as an ultraviolet ray hardening type coating
material generally has solvents such as thinner added thereto and although
some ultraviolet ray hardening ink has solvents such as alcohol added thereto,
general ultraviolet ray hardening type ink has no solvents added thereto and
1s blended with a photo-polymerizatio_n monomer to serve as a dilution agent.
In the invention, the "ultraviolet ray hardening resin composite”, which is

necessary for the water pressure transfer method is essentially blended with
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commercially on the market as an ultraviol et ray
hardeni ng type coating material generally has

sol vents such as thinner added thereto and al t hough
some ultraviolet ray hardening ink has sol vents such
as al cohol added thereto, 25 general ultraviolet ray

the Bﬁbﬂﬁﬁém&e&m@mw br&pelyiRes olhee pho 1R PEIRG a8 0 BHfomer

i's bl'ended with a phot6- pol yneri zati on nonomer to
and S8 Yeot@S oy fetiwhiion i&@RNbr in kpité BE tha et bOlse dthdtraviolet
"ultraviolet ray hardening resin conposite”, which is
ray hecessas yedinraridhalsodi=er theyr pegerey to ba s}fa&ﬂen@d hedultmaviolet
essentially blended with 19 the photo-pol ynerization
ray lpraalipby mathoutheypdudtentpol yneri zati on nononmer and the
phot o- pol ynmeri zation initiator in spite of the form of
[0068ke of ultraviolet ray hardening resin and al so has
the property to be hardened by ultraviolet ray
i r Vibipkid oreantthyothe 4ryrasdolet ey hagdpooastesithgompgsite” to
meant_ by the "ultraviolet ray hardeni ng resin
be ugeppidhtide Hpstpiedswatay presshee itrandey gpeihoda¢raludes the
ssure tr nsfer method excl udes the uItraV|oI(%
ultf%‘(é(ﬁ@% Eih§ar chrSﬁwo%qmgosﬂ%?vﬁﬁbmg %8‘?1\Y8H¥ CRIRELRE E}gel’em
rein ﬂ@ls limted to non ent ul traviol et.

and F%@%‘?‘h%l GBS PHY S H ﬁY’Q oforHa ?ﬁ THBE J6F e Rmposite
. . th f

havifie g SoleBel ARG TR Gs Vﬁ”egﬁg%eicc’%eﬁr P S 0 SR aBpent The

prmtaﬁéftg% ?@{1{9 %PfBl q-glng 18 tthge Ji2 Qol%gne/ Sgﬁlvéﬁc\%ﬁ co%lponent mn

ravi o eni ng resin conpos

the 588158%5}{ L@vg@hﬁfﬂ’aﬂ%ﬁa ) ‘"h%trlig Hgg?é’é{ﬁr %(grﬁéoélﬂ; 40 is

to obtain Various ages on t on- Sol vent

typ 15&!19"3 a Jﬁ@o%ﬁfﬁ% }2h8bn rﬁl’)nbﬁreg efdly niglt@]15’(511‘%1%5td1 obEROShEiBus

| i cabl e 'as” t he non-sol vent type ultraviolet ray

adva'ih@égé%ﬂ bASed 0BSthe GRAPRIVEE SAIRITEE ultR&idlegrad mtdenmg
having the follow ng conposition; (1) digoner

resit( phaposipo by pRédiAatdsoheid-pollviEAE |t§)pé3 Qltraﬁi@léﬂeﬂe@hlﬁal%emng
(2) multi-functional acrylate (photo-polynerization

resimamop@dije dlnpridd; skl ighte denlBa(id)g herfgllewingedmpesation;
(L O?lcgroi/rleall't(}e)hoto -polymerization pre-polymer) 30 -~ 50 weight %
(2) multi-functional acrylate

(photo-polymerization 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 %
[0066]

The photo-polymerization pre-polymer 1s 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 1s a basic ingredient which affects many fundamental physical
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(phot o- pol yneri zati on nononer) 10 - 40 weight % (4)
phot o- pol yneri zation initiator 0.5 - 5 weight % (5)
non-reactive additives 1 - 20 weight % [00661 25 The
phot o- pol ynmeri zati on pre-polynmer is the polyner which
can be further hardened by photochem cal action and

propéﬁlééahé ed coa@d“gﬂﬁ RALY MRAAZ Hdr@Pned AL 'él'hahéiquﬁod)ly her, a
base resin" or "photo-polynerization oligoner” hi s

polyddtér ROLYARE, bi Spkasher Zylﬁﬂar izt hter WMhé fhr@ftflﬁﬁlﬁ&lm&wylate
fundanment al physi cal 71 properties as a coat

oligofddrmuaktisr ubed ngdéwrdeneld andrbitradlytdmbledgddtiough the
pol yester oligomer, an epoxy acrylate oligomer and an

degretr of palyenadzrathat ef phbicypolgmariantie peegolyndepemndensd high
or arbitrarily conbined. Al though the degree of

as fipal pobmeaté ennof aphononpe! yme mokanerinedie-sooky apfentsand
not so high 5 as final polyner, it is not a_nonomer

therefare pblharethe edritable ovrecasxiye andatbiercforer ef dilution agent is
the suitable viscosity and therefore a dilution agent

required ipesgnsiderntion ebihe offactivenpsor! quesapn eatifs/Bsfess of

peration on its use. [00671 The phot o-pol yneri zati on
[006 noner serves as a dilution agent for 10

or 06 BAPHo Bl Bt pbinBe B BPTie P B b (N B pRen Tor
oo SHERERA 5 R T'OE’# o eRiEng (a° o hgfitice

effec{&gﬁéslsogfa gglragunc?f] th r@’él { IcomLf)n t'e OQI% FD Tfr)ﬁg{ttlaﬁ ei%gm

I onal " grodps: & Sing

oo RS S5 19, SORAE (RRSRL pdf My 6, o
functlg zg %‘??ﬂ]?nﬁjn tgenfmwﬂmﬁﬂgﬁél' g]?l olEF OREFing € EWESoRSmBre

mat 1 on agent ges pre-pol yner
funcﬁ@heﬁcg&loﬁﬁs RS sir%% ﬁﬂ&%mntah‘ %n&mnxelagémbgwuﬁgmea@dlﬁesmn

poly-acrylic acid nethyl is used for easing a

to the @RticRCAND fo BEphRsoinckb €o €B@toat film after being hardened and
the multi-functional monomer serves as a bridge formation agent which
bridges pre-polymer molecules. For instance, the poly acrylate such as a
poly-acrylic acid methyl is used for easing 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 pre\}ent this. These photo-polymerization
monomers serve as a dilution agent for adjusting the viscosity 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.

[0068]

The photo-polymerization initiator serves to absorb the ultraviolet ray

to start a polymerization reaction and is also called “photo-polymerization
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menbr ane caused by bridge formation. If the
contraction power of the coat 20 nenbrane becones
hi gh, the adhesion of the coat nenbrane is reduced,
but the polyacrylate can usefully prevent this. These
phot o- pol yneri zati on nononers serve as a dilution
initiageit Aatoplidrisgie] NPehihphensaesi dty. oialyhehe Uhdddavivhbat the
ray hardening resin conposite and al so serves as a
ultrdwiolet rap &hrdémgpedaeidn {g radiahl tenctiogr edillerdiazé esmpound,
recovering the adhesion of the dried 25 print
etc. paay dren usfd08Bdn Tihe phwhviopd| yae hazdenomy readticat o5 an ion
serves to absorb the ultraviolet ray to start a
reacjohyneri zati on reaction and is also called
hot o- pol yneri zation sC 21 initiator". Acetophenone,
mOGBEnzophenone etc. may be used when the ultraviol et
ray har deni ng reaction is a radical reactign, while
az o ﬁ%ﬁ@%@ raydigrd CHHE HRSIY SEBRARHA AE havera sewiticer,

ay hardening reacti.on is gn i,on reacti
a ﬁlf?ﬁeala rRackiyeq r@f““%‘%a?dﬁ%eﬁ? g pgenty ¥Qt§01£‘ﬁé}1nﬁévféng

agenf f%iﬁﬁ#@%@%ﬁweﬂ&abﬂpxﬁ&&ﬁ Pl a0 M R ddbssing

e OB L R ERI e o
com BNl BEY ‘Bea“ﬁ%%'fﬁae 5Pkl g, e UERLORH MY of the water

ransfer article
pres%ﬁggﬁg€9§1ﬁ%hﬁﬁ%@%? | ee%lg%? t hough the step of

[0076pP! yi ng the non-sol vent type ultravi ol et ray
hardeni ng type coating material 20 may be carried out

by Agafsgloftheidthg rofoépplgzﬁlﬁglané QHBYAITENT Bpe UMIRQIEY ray
coating and spray, since the spray applying process

hardeanst s eodiiig piatefal POgnapberdagtisd culldyphehag roﬁ\éwh@r of
rol | application
photogravure roll, wire bar coating and spray, since the spray applymg
process consumes a lot of coating materials, the photogravure roll application
process or the wire bar application process may be preferable for applying the
coating material.
[0071]

As the non-solvent type ultraviolet ray hardening resin composite 20A
is applied on the print pattern 12, the photo-polymerization monomer in the
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 20 can have the function equivalent

to the conventionally used activation agent to thereby omit the application of

the activation agent, the thinner, etc. and since each ingredient in the
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process or the wire bar application process may be
preferable for applying the coating material. [0071]
20 As the non-solvent type ultraviolet ray hardening
resin conposite 20A is applied on the print pattern
12, the photo-pol ynerization nononer in the
ultravisle s ghy dardédnipg rekinr @rhpdgte inrkYudiapdbeiplpts-@dlyimerization
conposite 20A perneates into the dried ink of the
mon@nentgeparady rhak2thio volaslolyy éart kavémkhahahebsoltréyet etc., the
adhesion of the ink which is in the same wet state as
degreemedilat ebgovatedradtespm meithgrt Yeripy imr palavweemrdcaftebeats
restored. Therefore, the non-solvent type ultraviolet
recoveay, Whichesniaides 8w exneotagoyi ofctheostebilizadive ofithe faghiwation.
equi valent to the conventionally used activation
%bent to thereby omt the appllcatlon of the
activation agent, the thinner S|nc each

md\tse@h‘érﬁrmh Defkterno 32 st Fr@ﬂstiqré% Ry tﬂa %glor &%y the
e GREH SRR 6P R G A8 e

sol vent

f th )
compigatriar hfined et S Gt S en é’?%sr@}?ravwlet
bl h f h |
ray *ﬂﬁgﬁs%fﬂ'}éi‘aﬁe?%#m%nrﬁ%%t%fﬁé Tl 49 v Flosd FRbAR M kion
mon%@? i)%?ﬁlreg t6 Qﬁ% ik ocf ltﬁ? %)21 n]?attt(;ﬁl Elv&l{&gt@ hSth bR ¥he

rra ereon aVIO

ultrA25196 ?‘:l:l}pg. &esdlﬂ 8&%21?}5(% ﬂe%mfﬂ@ﬁﬁgaf@whﬁﬁyﬁrﬁﬂeﬂ This

ere eac |ngr |ent travi ol et ra

1mp&ﬁ@§ g%ﬁh%ﬁld’&?%h?f&%@ MREEIE RN CBHA LR A Rear resistance, ote.
phot o- pol ymeri zati on 10 nonomer perneates into the ink

and Sherhit@] RulMAke padtettibn Fdnvhie Shdh BekbIveht rbdistance, medicine
ultraviolet ray hardening resin conposite and the ink

resistégcaphélc] touthd eldcorthtive laygratisslfmedbiacugal Fighr Raceloesn’t
protection function such as wear resistance, etc. and

illustraeeithalstster her theoirde ingedfantatflithn munhpattesw12emd the
resi stance, nmedicine resistance, etc. to the

ultradeclet aty hardeayieg ressetdmpppaitioushwhpds uiidd obthwse figires
illustrate the state where the ink ingredient of the

try tpshaw gushtssate, thempdachmes impossible for both to be distinguished

from each other and it should understand that they are conveniently
indicated in the state of layers.
[0073]

It will be explained in details that with the non-solvent type

ultraviolet ray hardening resin composite used for the water pressure

- transfer method, various advantages can be obtained. It might be understood

that even by using the solvent containing ultraviolet ray hardening resin
composite such as the commercially available ultraviolet ray hardening
coating material, the print pattern can be activated without any
inconvenience, but even with convenience. However, since the ultraviolet ray

hardening resin is hardened by the ultraviolet ray irradiation for a short time,
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ul traviol et ray hardening resin conponent are wholly
united, if these figures try to show such state, then
it becones inpossible for both to be distinguished
fromeach other and it should understand that they are
conveniently indicated in the state of |ayers. 20

if thpOOYRId kolvent lis hheekopt dbilat: one deddnkstichhighvivohatility, the
non-sol vent type ultraviolet ray hardening resin

solvesd mpidk fuldy rebdizdeobefbire thataeticler sskucel undarsatar to thereby
met hod, various advantages can be obtained. |t m ght

provisle thedpeast ensferithie tyehombgse of hge edbesionvehile if the added
contai ning ultraviolet ray hardening resin 25

solvesgnpsodhe dhighc hoding waecdifienldi ko [vplaiizg, | s shortage of the
ultraviolet ray. hardening coating materjal, the print

adhegion gfhen, &fﬁe b tde iy algﬁ,%ﬁdquﬁ*@awa y CaR g VeI ash ﬁwt the

a8 B SIS ETSE LEET e L i
|t ' ) [ di ati f .shart ti . 23 j.f .

complpied ah L h &Nt =P8 iteiny Yo 460t rigeraient is
' latil]j - 1 A toowi . full td

v, 190 A0S s P43 B
- OV h . :

oA PSS %, S S8R M. s

involRell! E@igcl%n‘%\ll\lg b fblhded I%lt}éf? l'ﬁ{ﬁ% &f th égﬂ’eﬂqgl% PkrdABlet

5 ad h under

esi on en‘the article 1s rtorce wat er can

ray Hﬁrfﬁ‘ﬁ‘i’ﬁ%%sinb%mbbﬁte lHatvlriﬁ‘%’ itabedolvéit hadad itﬁiéi:'ém, which 1s

cannot be perforned unti he sol vent vol atilizes

eithedOMPloRt BbMing2 pdinitlf ot BE hidH Hauixd bidtahBar deal heksiBiBey of
resin ingredient is hardened by the ultraviolet ray
producihgdibat heanthnidjuey duatte «Af pbladeguat ieumwal idyl $wsionosnd
of the solvent, which is in the state where the
also sproelntcirigsvaousnpaineads odgfrecdéss ov quallig pr oduced
|ater. Thus, if there is used the ultraviolet ray
[0074#ar deni ng resin conposite having the sol vent added -
thereto, which is either of |ow boiling point or of
hi ¢ bbe lother bandi as alweadyi desgribed sidstiallyy ifofhe non-solvent
producing the healthy injury due to air pollution or
type hHbRvedely Eutt hordyHBe FesB ofompediri iy waetousince the

robl ens on process or qualit -
photo-po ymerlzatlorgJ monomer ca% aiso %/erve as a dilution agent for the

purpose of the 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
ingredient in the non-golvent type ultraviolet ray hardening resin composite,
which is typically the photo-polymerization monomer. Furthermore, since the
ultraviolet ray hardening resin composite 20 and the print pattern 12 are
wholly united with each other and hardened and the photo-polymerization
monomer itself which has a function equivalent to the conventionally used

solvent participates in polymerization, this photo-polymerization monomer is
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15 [0074] On the other hand, as already descri bed
partially, if the non-solvent type ultraviolet ray
har deni ng resin conposite is used, since the
phot o- pol ynmeri zati on nononer can al so serve as a
dilution agent for the purpose of the adjustnent of
nevey isspagitey to thwrebs danid bydefss adrergbhvent 20 ul travi ol et
ray hardening resin conposite can be prepared in
[0078bnpari son with the solvent containing type one. This
enabl es the recovery of the adequate and stable
adhesion only by the action of the non-sol vent
ctivation ingredient in the non-solvent type
[0076) t r avi ol et ray hardening resin conposite which is
typically the photo-polynerization non

Furitheewliiraolet rag @2tip profsraplyistadipked Wa}le Hhe Featergoluble

reS| conposj te, 20 _and the print tern 12
film oty 9‘%‘??@?@%31' 1Bermornbarayad ﬁi&? o@éﬁ@ge 3o pich the

prinf ﬁ?&?ﬁ%ﬁ' Ghutamy bt R %ﬂ ﬁ?%sfenﬁ?%cfﬁna%%dme coating
matY 80 isPGRBERLRR SR, BrBrdy TF wrEBYRR: chrHisy gus affe ghe
artic]r%e{(? b %%lp 1? q’wea%érzaéll %ef&%atthg [Vpaq7§] u%qg 6}:1% |14 is

aV|oI |rra I'at ed

watetrnﬁa 'énaokéi‘ﬁ!)@ed fe!vlaﬁ]egiﬁb&%fhn &0 %0 e§ nﬁﬁte 'of fﬂﬂemw]a@ef' SThe

woun around the artic

ultrdRA8IEh Ry BB £ORL AW bBrh§ déhtzéﬁéibﬁ’éleﬁl&&b‘ioié%rﬂﬁrnhé‘ﬂiemng

type coating material "20 is transferred and thus it

equlpﬁxeﬁf eh@haRlli SRy douete Pihpakhek ak Megh-phédsthre mébcuiby lamps

til underwater or before the water-soluble film 14
or mbﬁallﬁlmtlﬁﬁm&aﬁhﬁgn ane diamy acchwen(lahgugiude). comes

out of the water. The wultraviolet ray 22 is
[0077) radi ated by a conventional ultraviolet ray hardening

equi prent including Iight source |anps such as

hi dgh- thiessuamaeners uhy ulmpeioldr rapt2d ih alrradhat@npénm dhe

an irradiation machine (lanp house). [0077]
water-soluble film 14 is wound around the artlcle 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-soluble film 14 1s
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.
[0078]

Then, as shown in Fig. 2F, the water shower 24 is injected to wash the

article 10 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. 2G, a
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15 In this manner, as the ultraviolet ray 22 is
irradiated while the water-soluble film14 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 conpletely dry, the
hot wiosk2®1d blbywnofo therdrtith 8 iiowhich tikepriad paeidrniecamnsgining
the print pattern 12 is hardened when the
the wiataonelstrapherddéding rdsinscodfpasete®ets whestebyed tethereby dry
decorative |l ayer 30 of good appear ance can be obt ai ned
the @g§aqeyof aiele 1P avhercbprihofproHuciul Orlswing dhe rdegolivenlayer
be carried out after the water-soluble film14 is
30 isgomanletpskiiee Fégitd)of the article 10 in case where the
radi ation of the ultraviolet ray 22 is carried out
[0073Lder an environnent haV|ng no dust or dirt such as a
ke, a cl ean.roo 0078] s shown in

tugﬁl@p' 11? HEeCERtEYe %frmehozzf éfge ]ﬁ?%gg’é%lm? Wakd pressure
I
tranglet oGS torlmieY o fﬁi ek effée VeltrT‘flpw f@yﬁmr&wﬂmg
S
resist Rl dhosd RIRE gk o BRORA R e SR RERER g e
prmt? %a‘mz'rﬁh ﬁ hc‘ﬁep\;v' E g?ésts%&g t%gngfgr O%Qétqgn ;%gl%trates and 1s

ul traV|o entng resin co

Whg% ﬁﬁ?tfeﬁ rvl'r H thrg (%‘u I ﬁ%@qﬁLXHd t}ﬂ&'d ﬁ% the fulﬁratvfo%t v the

er eby t ep avi ng t orative

decoBfliveS 16@P 136t Bs (i3Re Iﬂ:écﬂlan@al 2nd 0(91%%4-1(:% @ﬁ?féc@ €protection

decorat’ive |layer 30 of the thus obtained

funchbBS SUEE ad 88T REiBhdS | BIVentl AIRAnED inlaﬁléiﬁ@tr@smtance
where the ultraviolet ray hardening resin conposite

weatheatredsimct hedt Jams Biud, itherd @n beeeyaEided8ht Beoduct (water
adhesion of the print pattern on the water pressure

presguranshesfeo petiale) dmvienehe atfsneos dpped Landeadfl pheuddcoesttive
with the print pattern and hardened by the ultraviol et
layer aiselft fiermetkdor ahi veatay gre@tirhasramséermedtianitc ahy asdrface
chem cal surface protection functions such as wear
protacgionstaxar dtopsoaty taer), exhishaisceecasealiyc imdhe ggiat artceéls the
weat her resjstance and_so on. Thus, there can be
surfafg:pdq,xioggamgh YSF ({ma( hafea) is not required to be formed in this

manner, there is little possibility of adhering dust, which tends to occur when
the topcoat layer is formed and therefore there can be provided the product
having a high rate of excellent goods having little dust adhered thereto.
[0080]

It is one of the most impori;ant features of the invention that the thus
obtained decorative layer can avoid the reduction of the design expression,
which has occurred due to the surface protection layer used in the prior art.
In addition thereto, the thus obtained decorative layer can obtain the design
expression, which could not be accomplished in the prior art and which will
be explained in details later.

[0081]
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pressure transfer article) having the outernost
appearance of the decorative 15 layer itself fornmed by
the water pressure transfer w thout any surface
protection |ayer (topcoat |ayer), which is necessary
in the prior art. As the surface protection |ayer
(t dpeo&irnd af embddsment of efeiiheehitien,behicy iwedk an dxarsple a
manner, there is little possibility of adhering dust,
produbi bhvirends: pond qedterwhehgraihdraopenat] hagar wiagerf pressure
and therefore there can be provided the product 20
will fevidegpribedi gh deded withexetirbnert tgoBws halhagpraduct elwater
dust adhered thereto. [00801 It is one of the nost
pressuneoraanter fagticly ddlotorpris¢sedrsedwdyndody e hentransferred
obt ai ned decorative | ayer can _avoid the reduction_of
underhwagres PrassuIr Hak fomed o i AARS iesin e dheclora ef ﬁohgrfef an
surface protection_|layer used in the prior art. 25 In
AcCesRAYY £t 4 frFoERdYe T LGS SR b [ARRHPETG & praglepatter
£ oSN obt ai n.t he desi exﬁiess'on, whi ch coq%d not b%.
of gram oML iTafng HrHAR Y rihe, Bd and,an ap, HRReySfifacy succeeding
explai.ned in. detyails |ater. [00811 26 .One for f .
sroml BRER S GROBIE ik S el E AR g R e o i
: r t ' - i . t.arn ' ¢
Tie. B SRS P A Pet Bt Wi LAl BUP AR PR
. . C r -
colort 8 BERE B €T Sy, TBEEE B8 A bl o BB Ol focpyative
bodyPE30 haPSheLras patdBdess WA E5loPLE R p Bt 140 uRIp&ed on
ABS resin in the formof a |lid of an accessory case.
the ModREVF ALhY Bréwer 130 is formed by transferring a
print patter of grain on a raising portion of the lid
[008aNhd on an upper surface succeeding fromthe raising
portion by the water pressure transfer nethod as shown
i n Pdttgn gortmimc @30AcofAB® rdesorntiviesblyfer W80 clrei endsherhere
material of the base body, has a 10 col or of I|ight :
therdnewxppeseil ons lepripplooddpontion uhithergramampaérerns twehich is a
decorative body 130 has the grain pattern of ink )
relateoilprrovght ¢ngapiiationp&irnesd s serigs ede oformefeby toamafenfing
I i ght brown.
light bxgown ink of low ink concentration on the ground color of light brown

and provide an appearance having brown stripes running in some places on
the light brown background. Pattern portions 130B of the decorative layer
130 are ones where there 1s expressed a late wood portion of the grain pattern,
which is a relatively density organization formed in summer or in autumn,
are formed by transferring black or dark brown ink of high ink concentration
on the ground color of light brown and therefore provide an appearance of
dark brown or nearly black color so that the ground color of light brown 1is
almost concealed. Pattern portions 130C of the decorative layer 130 are ones
which lie in a boundary between the pattern portions 130A expressing the
early wood portion and the pattern portions 130B expressing the late wood

portion and have black dots applied. The pattern portions 130C are ones
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[ 00821 Pattern portions 130A of the decorative |ayer

130 are ones where 15 there is expressed an early

wood portion of the grain pattern, which is a

rel atively rough organization formed in spring, are

formed by transferring |ight brown ink of Iowink
whidbomeestiseatddas dhnthielearg raocuite reb fain g whieghthe Roadnit ianrait at

provi de an appearance having brown stripes running in
neandpmehp laagksaoshowhdn [Flighi irbanenlhaed gnanmne. Pattern

ortions 130B of the decorative |ayer 20 130 are ones

mOS&here there is expressed a |ate wood portion of the

grain _pattern, which is arelatively density

or danihiadeesrative depet h3Quamthe pattenn oruems 138Bexpressing

formed by transferring black or dark brown ink of high
the jlate c‘am%nw%morareoﬁomr@d ot cibleomasterni glortipnowh30A

and tgﬁref re provide an appearance of dark brown

eXPIREPE Yhe PAER vEdopoions hhe %tﬁéVW@O@dﬁ@ee@ﬂnglwéﬁﬁrthat
the hE8acSeads Selayar RS sha failsnueo T RRrER 19 womingty not so
e IR, G, B80T Bo DRt ol PhFih 6, Gfretcha0 the
elos R e B BB iR ey e ones 27 whi ch

[oos4] € observed as if they are a cut end formed when the
conduit is cut at nearly right angle as shown in Fig.

S I1D 18R KURIARR BRARG ous Q83 d thod g%%s 4GP rtﬁ%!ﬁ’l@ravéolet

| ayer 130, as the pattern portions 1 expr essi ng
ray hid@lehdi® rdAtoRYPdit8toRtQl 68 TRaMSSn Wbt Elhhﬁ)r%%@r?%g the
e

portions 130A expressing the early wood portion,

adhesiireofbRth iRt b4 1RBri 6n $RERFA16F Yrédluke thalsferd (RraliBASY casy
degree is reduced while the early wood portion is

or hseko hgl sbsoobedson theckiridel ¢f tHeapignhentoli0$By ihE FGhe print
reduced and therefore the difference of the glossy -
patteteg fwe irstavcegrincedtHrebhigkwil béserpnohi @mspoinf 6084] as
I't has been found by various confirmation tests that
the tcasbont bds¢lol st the black ink easily absorbs the oil of the
ultraviolet ray hardening resin composite, there is formed the low
glossy pattern portion where the reduction of the glossy feeling is
scemingly observed because the ultraviolet ray hardening resin
composite 1s hardened in the state where the particle feeling (fine
unevenness) of the pigments is exposed in the position of the
decorative layer portion where the ink having a lot of pigments added
15 transferred. On the other hand, there is formed the high glossy
pattern portidn having the glossy feeling maintained in the ink
printed position where the ink containing the low oil abéorption
component such as the pigments hard to absorb the ultraviolet ray

hardening resin composite or the ink of low density is transferred

because the ultraviolet ray hardening resin composite 1s not so much
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ray hardening resin conposite coated on the transfer
filmfor recovering the adhesion of the print pattern
on the water pressure transfer operation is easy or
hard to be absorbed on the kinds of the pignment in the
ink of the print 15 pattern. For instance, since the
absdrbghl by tiabgeizpiéwis, cowpariantd shetwesn fHie peathdss of the
black in the black ink easily absorbs the oil of the
pigmensaandlhstrdeap diay deaivdgradslat condo88sle, there is
fornmed the | ow glossy pattern portion where the
r edacthisrmafnehéhglwalsy freeswrgtiansfaeartideloptaipsdrivedhe
) because the ultraviolet ray hardening resin 20
inverdap éaSt tdej lowhglogen eattienn tivetisnader Wetagetheodpetticoiseand
feeli (fine unevenness) of the plgnents i s exposed

the hlﬁhta%fé%pfdsatmrarpqﬁwpﬁ dor thaertdy wae Iw@pnp@m loas theepubic
oftect et By (relote vatREPrmEd Phaps diflroseef Hteglossy
dogr it e Ri es e e T idBst bR e S tRe T R e (enrile
ot kT SRR U, LNSP B FRES e SETRRIE Pl e
black 861%6 erlgcerab%ﬁ dhd ﬁ{gégfchénd tl}ehe k1: 191‘;13/' %a\g'vll%j glﬂ?‘l altngle

transterre becaus rav
; t
BN L SR8, 00 B i o

1ayeJP'19UQMSStE’J‘Qe£‘Ia%%He@eHM ter vhi c@‘é’lﬂéﬁ@ rf@téfhn% %@%ﬁ&ss or

hi s manner, the mater pressur trans er ar

stralght agxra@ﬂ ﬁﬁpélﬁ@d tHers. | OF Basrsbhanbaw (Qa!no%%y p@@‘&lﬁ%finthe

portions for the late wood portions and 5 the high

prodgtiesbyateat hreesuRotidrns heticlebe haailg/ the QibeBRLtiveOMSyer in
and has the cubic effect inparted by the gl oss

whichathiea¢ ii®impasedd dhet iealdtiafiverfeaiiee of Hifle sgh@®s Syees such as
degree exiting adjacent to each other between these .

treesploavingreyainipsttern € batlt ifedm, godpa-time| bueldsicoor getfls Having
| ow gl ossy pattern portion in the position where the

an appeglandeortipe df douted wod of heaooh o poftiemendodhg gum
cut nearly at right angle 10 is seem ngly observed to

cut op @NANSIAEARLHPoIGIoR efapihiculuisind fdreoineadibtiondigrein or

straight grain.
[0086]

With the ultraviolet ray hardening resin composite containing the
matting component hardened in the state where it penetrates and is wholly
united with the print pattern, since the matting (deglossing) component more
effectively acts to the high glossy pattern portion, the difference of the glossy
degree between the high and low glossy pattern portions is reduced and
therefore the whole tone can be dropped. Thus, there can be provided the
water pressure transfer article having the taste of the simplicity and the
quiet taste given.

[0087]
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| ayer 130 has the real wood feeling and the
qualitative feeling of cross or straight grain
inparted thereto. Of course, there can be provided the
products (water pressure transfer articles) having the
decorative layer in which there is inpressed the
qualliet alti-aeioletelaynBatfenihg e Gia8ampsSES i$WaEy 3% Hadd to be
trees having grain pattern of ball, foam grape-vine,
absophadderyhe dind< al chdpidnient AntlappeabALIES Pﬁ@m; tda@tbr@f but the
knot or root of branch or a portion including gum cut
highil absaappiearcangeneot tto @asdf absoth ¢l adtrkiiptbtofayt h@ekening
in addition to grain or straight grain. [00861 20
resinNmdy baeagben dlackl et pime sher dénhedlads pigrenpasidasidered
cqontai ning the matting conponent hardened in the
fromgther Buesical ivalyse desershesk aard gesensh ailisprpiion tzmﬂou)mtt n the
the print pattern, since the matting (degl ossing
tec}“&‘ﬁ’f\]pg‘?wefi% re¥engdhough it bag ngt been @ramcaglygwngirgmdyby the
attern portion, the difference of the glossy _degree.
ultrag’éql%éﬁy ﬁ}?éfdﬁp’d}% 5pRA0 | nRates yThmanden of dhei eihabserption

o fHEEE g PAbIERE 8850 SBE V0% Gube B B2 ame ot i 60t
: i cle havi he.taste of the =

158. STRSR'GR, JSREP o pbfnb 16 Sgveniirtpe hebomheit is
. ' ' j ite is easy or .

cnL R e S T P AT B s
. f . N t . (o]} .

comit) o o0F R B AAER ad e, T8, Bl ghapanion

compbA¥nfaFIeRIAGily hBShih ﬂmyul*%faﬁgfe*e Wy @'a?&é&n%f RENE38Bbsite,

of the black pignent as considere roglghe
Tt e g Lo A TielR RALA Mfate, o

diatonoicebeeaafthagtarcat eyt dsOBidrhemth Myinkhe dil LbdtbAbRtarh&¥nt
har deni ng resin conposite. The index of the ol :

of 47 absougst dfonredsyosian wiknidie lnatbe Bhd b elbsbSti0amourbYf 54,
while that of the pine soot is 60 to 158. These oil

an ireibbbrepef @ blempigm entaraviegtthaeilohbsrptiyn Fngbuans 74 ahd an

ocher of a yellow pigment having the oil absorption amount of 72. The

coloring pigments used for various color inks should be desirably selected in

consideration of means to protect the color from fading such as light

resistance in addition to the value of the oil absorption amount.

- [0088]

Even in the prior decoratiye layer obtained by the water pressure
transfer in which the adhesion of the print pattern is recovered by the
activator of the prior art, there might appear some difference of the glossy
degree due to the difference of absorption based on the kinds of the pigment

of the ink or the ink density thereof because some activator or ink component

1s absorbed by the pigment in the decorative layer. However, as already

described, since there cannot be provided the product having the decorative
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10 consi dered that they remarkably absorb the

ultraviolet ray hardening resin conposite. The other

pi gnents consi dered as the high oil absorption

conmponent, which easily absorb the ultraviolet ray

har deni ng resin conposite, may be an extender pignment
layes ughtlas oatgrmeeitpeidhead 1hged dimesty ftht eshartagh aff oyaceqtfice

earth of an extender pignment having the oil absorption
protetonnfunttions ot the deccragee dbyer oladisydsbe mspiggtlensctivator of

havi ng the oil absorption anmount of 54, an iron blue
the maforsaih] the désgge nxpreaviongistrthducid baitbesptiaoe paoteationdayer,

.74 and an ocher_of a yellow pignent having the oil '

whichhsbewdi be apnliatt oof the derheativellay¢mgHpivgremt theueffdct is

for varjous color inks_ should be desirably selected in
advapgpgqoyehatmere ofemakable olrpridree decprativeo| loyer r obained by

f adi.n uch .as |ight O resistance jn.addition to the
tr&n%fglrla%g ot%et %anatg@&élort e phemonml. whubg el resaygred, iy ghe

ti,or decorative | ayer obtai ned t he te ressure
ultraR oIl p35 e HiRE FronanEePate obLaaias phi, desareiara, lger

regoyvered by,th act.i vator, of, the pri.or art, .there
obtaipB o7 iiine ¥nt Merdidipl 3af hetdeniit Pheit cfbbesile gpg gmore

. i f ion. based he .ki nd
easildBebid Bathella LB F0TGhs Wad B R R B R PP yh R B
[oogfjecause sone activator or ink conponent is absorbed

y the pignent in the decorative |layer. However, as

al 1RadYs nfleslel! AROwasdNER LIRS @%egﬁl@élohe@ﬁocptﬁﬁ‘éhg ¢ivditeon

product having the decorative ayer as

and k4 QEHBR! olStdid AL By | S m IR AL Larl BBLAROFARSE AlivhRBiges by
surface protection functions of the decorative |ayer

usin@lhai madsdlyettSitige igragidléty 849 hatenide rédih Ofordpdsitd. MBhe
desi gn expression is reduced by the surface protection

terml ‘ayer-solvari ¢ypehiuliHe heorapglérd tppe tieradtsler aby Vigardening
| ayer. However, the effect is 5 advantageously nore .

resinr gmapdcatd aséchby Hbidwatempraseutayemstbt aienka] byes not mean
transferring the print pattern, the adhesion of which

that thenecis abspbdelyyzarhof aulsohewnit aheredient” fartde medther esichusive
conposi te because the decorative |ayer obtained by

of ongdiavang kelvent inguedient addedniar gshemrpasess moe exphisivesof one

.can nore, . .
having solvent ingredient used for producing the monomer or the pre-polymer,

but remained if there can be obtained the function of re-adhesion of the print
pattern by the non-solvent activation ingredient in the ultraviolet ray
hardening resin composite, which is typically photo-polymerization monomer
to the necessary and full degree. Similarly, the term “non-solvent type” does
not mean that there is absolutely zero of "volatility" of the optical
polymerization monomer, but means that it is not as high as the solvent and
therefore it may have the volatility in such a degree as can be disregarded

practically.

[0090]
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easily absorb the resin conmponent than the decorative
| ayer of the prior art. 10 [0089] In this manner, the
wat er pressure transfer nethod of the invention and
the article obtained by this nmethod-can obtain various
advant ages by wusing the non-solvent type ultraviol et
[0091ky hardening resin conposite. The term "non-sol vent
type" in the non-solvent type ultraviolet ray
009 rdening 15 resin conposite used by this water
pressure transfer nethod does not nean that there is
absolutely zero of a "solvent ingredient” but is
i ther exclusive of one having sol vent ingredient
[009§ﬁded for other reasons nor exclusive of one having
sol vent ingredient used for producing the nononmer or’
the pre-polyner, but remained if there can be
[009 tained the function of re-adhesion of the print 20
ttern by the non-solvent activation ingredient in
lDOQ%Ee ultraviolet ray hardening resin conposite, which
typi cal ly photo-pol ynerization nononer to the
nd full degree. Simlarly, the term
[Enmﬁﬁ@ﬂiggp@gﬁt type" does not nean that there is
[ooo@psol utely zero of “"volatility" of the optical
pol yneri zati on nononer, but neans that it is not as
hi | fore. i 3
vor merT e P8 A Ehod TmPaahiie PiErblpl B al R R che
formP&R&Mbedihdnt bOYRO] ' i 0 i
[0094] [ 0095] Q?éé]&/%%t%é]h ?2618%%]2 isonk P8lough 7, which

impart the glossy difference to the decorative layer of the article.

[0097]
(Embodiment 1)

In the concrete embodiment 1 of the invention, the non-solvent 15ype
ultraviolet ray hardening resin composite called the trade name “'UVIC S
CLEAR-33-N2” manufactured and commercially marketed by Ohashi Kagaku
Kogyo Co., Ltd., Japan was used for recovering the adhesion of the ink of the
transfer film. The adhesion of the ink of the transfer film having the grain
pattern was recovered by this ultraviolet ray hardening resin composite and
the grain pattern on the transfer film was transferred under water pressure
by sequentially performing the stgps shown in Figs. 2A through 2G. There
was the transfer film formed by printing the grain pattern with the dark ink
50 a8 to express the stripe-like late wood portions of black or dark brown and
the early wood portions of brown between the adjacent late wood portions and
sold by Cubic Co., Ltd. to the licensees as the trade name “ZEBRA LINE”.
The aforementioned non-solvent type ultraviolet ray hardening resin

composite was applied on the print pattern of the transfer film by a wire bar
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10 There will be explai ned Enbodi nents 1 through 4
according to the form of enbodi nent of the invention
and Conparisons 1 through 7, which inpart the gl ossy
difference to the decorative |ayer of the article.
[0097] (Enbodinment 1) 15 In the concrete enbodi nent 1
applichtibherogassritimediatdle bediresioitsahicity plee tririsfeaviibh éhto the
ray hardening resin conposite called the trade nane
transfeivit@h SThELEARs BB -NA hasimg abé uiads@mentc oypee ndiraliolet ray
mar ket ed by Chashi Kagaku Kogyo Co., Ltd., Japan was
hardegieng fesin emopestd agplidibimtine shamof waséloatdd of thewater in
transfer film_ The adhesion of the ink of the transfer
the transfen b madt the grtzile wae fsaeade pndapsaterdbyengly thy tramger
ultraviolet ray hardening resin conposite and_the
film gftgr gespyeridenthenadhrsion ag she prit patien by she rdpragiplet ray

B 8 ORI A LI LT v
ko B Bl L LSO B i, o
| at d ti f b d b d 25 th
the ayfbf WE8SHRREWRBRA A S et L S bt AP EesiRe Hifster

-#pﬂy rgi.ons ;and sold by Cubic Co., Ltd. to the
artic |ce3§§5gm§g%9he trade nane "ZEBRA LINE". The

[009iﬁf orenenti oned non-sol vent type ultraviolet ray
ardening resin conposite was applied on the print

(EmRAliteneopf the transfer filmby a wire bar 32
application process imedi ately before introducing the

tr apsfiRy chhdretd HAbbdienedt 2nsf @het HRenla, tthaNptREss was
film having the non-solvent type ultraviolet ray

perfotaiedei fige 6&SeNmEAREO Sist thad Rl Bedotiinéhd $, FRAVPEThwBShere
floated on the water in the transfer tub and the

was astd cile wea-dobrene diypadaltnatietett Paolgirdehimg rasiaf @mposite
filmafter recovering the adhesion of the print .
calleppaag ELVIEY S BEAT CLBARIZBtNRAyhaviag ddwei npttiegi specification
conposite as shown in Fig. 2D. After transfer, the
formed t iyl eadding tak ematoing o?delgh@svm)erqorwpnﬂmtr awi ol &YIC S
ray was irradiated on the article, and the article
CLE@@%3%ﬁﬁ%r-mashed and dried whereby the water pressure

t.r ansf er
[0099]

(Embodiment 3)

In the concrete Embodiment 3 of the invention, the process was
performed in the same manner as that of Embodiment 1, except that there
was used the transfer film sold by Cubic Co., Ltd. to the licensees as the trade
name “MESAI{ DARK” having a camouflage pattern for outdoor goods such as
a bow gun, which had four relative large portions of black, dark brown, dark
green and of no print arranged in a spotted manner.

[0100]
(Embodiment 4)

In the concrete Embodiment 4 of the invention, the process was
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article 10' was obtained. 10 [0098] (Enbodinent 2) In

the concrete Enbodi nent 2 of the invention, the

process was performed in the same nmanner as that of

Enbodi nent 1, except that there was used the

non-sol vent type ultraviolet ray hardening resin
perfaomngb $i tthe Kanoahlatheasas' WL & NibdGimARt 33 -ckeepthehdtnihere

the matting specification fornmed by adding a matting
was (whegl Ossinugysadeerpongt wbravididtCrsy CEARIBB +dRIh composite
[0099! (%Enbodinent 3) 20 In the concrete Enbodi nent 3
calledfast’ vad oo LIAR: 3grNEebavingsthepeattongrepe dificativn.
iﬁrre manner. as that of Enbodi nent 1, except that there
[010%hs used the transfer filmsold by Cubic Co., Ltd. to
the licensees as the trade nanme "MESAI DARK' having a
(Refersneeifl age pattern for outdoor goods such as a bow
gun, ich had fqQur relative | arge, portions_ of black,
daﬁp-g@%ﬁﬁ?ﬂﬁﬁ?kﬁﬂﬁﬁdgpé%h5%&@1&@ HY 9t ter BEeregs| was
a spott manner. [0100 Enpadi.ment 4) In the
vertisP it SO Miantes 261 ok HEERERGL dn Pt there
3, pertordgred i,n,th a r .as.that of
was {381 0 pRSE RS sl i BT gD tBEdiseRind as the trade
QPESPAVRI 5 avi ol [ har deni [ esin
namg o] rrposji&'r e c%%@ﬁéis' gﬁ\‘ﬂr@e% "Kﬁéf‘e CLERRP @9‘%@"& I]11§\]?1t %)6 own,
. td S i.fi i.Qn ] f I
whicBad B Btk B 88 bl Oearty WQU pieiolS SERAE Bn‘the dhune

basifiACBEHMASn REA MoBanifr HR SAR ARS8 A8t “2EBRA
Enbodi ment 1, except that there

LINE".

[0102]

(Comparison 1)

In the Comparison 1, the process was performed in the same manlner
as that of Embodiment 1, except that there was used the activator of the prior
art sold by Cubic Co., Ltd. to the licensees of the water pressure transfer
technique as the trade name “CPA-H” (the embodiment product of Japanese
Patent No. 3,385,576} without activating the transfer film by the non-solvent
type ultraviolet ray hardening resin composite. This had only the decorative
layer obtained by the same water pressure transfer method as in the prior art,
but was the interim product haying the surface protection layer not yet
formed.

[0103]
(Comparison 2)

In the Comparison 2, there was formed on the decorative layer

obtained in the Comparison 1 a topcoat layer obtained by spray-coating and

drying a transparent coating material- called as the trade name
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was used the transfer filmsold by Cubic Co., Ltd. to
the licensees as the trade nane "CREATI ON NATURAL"
having a whole grain pattern of |ight brown, 10 which
had no stress of the late and early wood portions
whol Iy on the same basis, in conparison with the
“HI-URHEHAN fiN.n2060 IHEAR-GHOM RAHP” nawam ufZEBRAL byl NEPPON
- 01021 Conparison 1) 15 In the Conparison 1, the
YUS%rBé&Fs TN 6o rGred Litd., t fepsan®himmwes thaswhbat pedssure
Enbodi nent 1, except that there was used the activator
trangfpr taticler finishedrto gl staty vheriedit Could bederoviledhas the final
i censees qf the water pressure transfer technique as
produglepredied bamihe wppe prater meessvise drarsfer prafiodasdhat of the
. Japanese Patent No. 3,385,576) w thout activating the
Prioadnsfer film by the non-sol vent 20 type ul traviol et
[010%]33/ har deni ng resin conposite. This had only the
corative |ayer obtained by the sane water pressure
(Co tran%&ﬁ§ method as in the prior art, but was the
R product having the surface protection |ayer
not. y 0 25 arisaon n th
CoE%a?tlses o@%ﬁgﬂﬁ%é gé’vvag%er@o Pvr?t% dogoglpljin?% & etgé r é‘? (fo\l;@gf’%y]@yer
i N ' : r 0 liayer  _obt ai.ned
obtafRUIG6: COrATi-R RA (P00 3o} BREARLM S rgd o ana
i STAR-TR 4. "Hl - THAN
R AE By S chaRRRAR ooyl e PBRs the
trad SAam CATITNGBTPPAN Nod-500020REARH-8 APt tf&aﬁ‘@ita@%red by

pressure transfer article finished to the state ere

NIPPONCOUISH BeSPravATEGasChherdll gapanpr oduct produced by
the same water pressure transfer method as that of the

[0105 prior art. [0104]

(Comparison 4)

In the Comparison 4, the process was performed in the same mar;ner
as that of Embodiment 4, except that there was used the activator of the prior
art sold by Cubic Co., Ltd. to the licensees of the water pressure transfer
technique as the trade name “CPA-H” (the embodiment product of Japanese
Patent No. 3,385,576} without activating the transfer film by the non-solvent

type ultraviolet ray hardening resin composite.

[0106]

(Comparison 5)

In the Comparison 5, there was formed on the decorative layer
obtained in the Comparison 4 a topcoat layer obtained by spray-coating and
drying a transparent coating material called as the trade name
“HI-URETHAN No. 2000 CLEAR-G-500 21HP” manufactured by NIPPON
YUSI BASF COATINGS Co., Ltd., Japan.

[0107]
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(Conparison 3) In the Conparison 3, there was forned
on the decorative |ayer obtained in the Conparison 1
a topcoat |ayer obtained by spray-coating and 10
drying a matting type urethane transparent coating
material called as the trade name "H - URETHAN No. 5000
(ConfparAsn@&)4 81HP" manufactured by NI PPON YUSI BASF
COATI NGS Co., Ltd., Japan. [0105] (Conparison 4) 15
| nIhhtheCdipapatem 43, thecpmesessrmi@b qierther deebrativé hRiyer
sanme manner as that of Enbodi ment 4, except that
obtainedria thesCusgarison Aattopatairlagbr oheaiped dry spraty-@akithgbynd
Cubic Co., Ltd. to the licensees of the water pressure
drymg‘ anmfaémngttefph nirgtlearss trarepareale comtimee 'Oarid] dalled as the
di ment__product of Japanese Patent No. 3, 385, 576)
tradaumonetf TAGIRBIHAY Noe SOPAnGTEAH T BYEIPhansnutictured by
sol vent 20 t¥ e uItraV|oIet ray hardening resin
hHP@@Eb | éiAﬁﬁfﬁﬁﬁ &n Jgpanpn the Conparison 5,
here was fornmed on the decoratlve | ayer obtained in
[010$%e Conparison 4 a topcoat |ayer obtained by

- ti d 25 dryi t t ti
(Complr il Ted as the t1ade name " Hi - URETHAN No. 2000
CciAR 00 21HP"7 nuf actured b gg E%g YUSI BASF
f RGP AT gy 7, T BEGLST Ss Afer i Eie sameanapper
as thDSe EATRAARAP 2% Sed L Bpl Ber ;s;%seaieocﬂ OSf 8 tprior

art s%m %hrn@Qbfby CoPria. Ctgaﬁienﬂc&%es qffyﬂh%gwﬁt&é%ééégr% %pz%%sfer

ur et hane transparent coati ng mat er 1 al

techﬂlﬁﬁg easnﬁﬁetr'ét[@ I}El%@-%ﬂA’\H” (B ERe & FrSdd of Japanese
manuf act ur ed

Patent No. 3,385,576) Wlthout activating the transfer film by the non-solvent

type ultraviolet ray hardening resin composite.

[0109]

In all the Embodiments, the water pressure transfer cbﬁld be
performed in the substantially identical manner as in the prior art. As the
adhesion of the decorative layer of each of the Embodiments was tested by
the cross cut tape adhesion test method (1mm cross 100 measures), it was
confirmed that the article of each of the Embodiments 1 through 4 and the
Reference 1 had the same adhesion as the articles of the Comparisons 1, 4
and 7 having the print pattern transferred while activated by the
conventional activator, but having no topcoat and the article of the
Comparisons 2, 3, 5 and 6 having the topcoat layer formed by applying the
conventional urethane transparent resin on the decorative layer.

[0110]

As a ten-sheet piled gauze containing xylene was reciprocatively

wiped on the surface of the product eight times while it was rubbed thereon
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NI PPON YUSI BASF COATINGS Co., Ltd., Japan. [0108]
(Conparison 7) In the Conparison 7, the process was
performed in the same manner 10 as that of Enbodi nment
5, except that there was used the activator of the
prior art sold by Cubic Co., Ltd. to the |licensees of
as a sblventresistamnes sedte it wansbefirmbédhat thepasdidhefeithde of the
nane "CPA-H' (the enbodi ment product of Japanese
EmbpdineentsNmd he38bydnaesistanouds goid ssithatgpfithe produngtt eif the
filmby the non-solvent type ultraviolet ray
Comparigens g & €5 iamdc 6npasingethel Sopvagdinal nusithanégransparent
Enbodi ments, the water pressure transfer could be
topcqsdrlpgpivekhy Artigles ofibhe éfﬂmnanyow éndiard Tnkavieg rs toproat
t he pr ﬂ art. As t he adhe3|on of the decorative
layey 3924? %fﬂ @%6R d very Eﬂ%%ﬁ Iyeirt zesigtancesyhiphpyas mpdurally

SsS t p dheS| st net hod s 100
eXPB%ﬁﬁndgﬂaereﬁ & ol ROIRRRERA m‘f%ﬁ%ﬁ@r e of

[OII@aCh of the Enbodlnents 1 through 4 and the Reference
had the sanme adhesion as the articles of the

7 REHe O8] oo kG RN oF aBRiog The mﬂgmm and
ContFEIR o MY B A SR Al e
ModéladPr 6D LB Y AR LY g@x«fg@ ﬁﬁs‘%ﬁﬁ .rxraééil%af&ggﬂgto

transparent resin on"t oratlve

mlrf(ﬁ'rh‘tﬁ'ﬁ%t%l%é @%@%@@3‘6@)‘3& bNG Mde@f-‘m‘@ﬁ%rmg method on

reciprocatively w ped on the surface of the product
"mirRird§lirfhédREoseh | detrbl-me@Suir HRD @6bihBer 29T 1-3697S of J apanese
sol vent resistance test, it was confirned that the
InduptrdlUSandbr@d, thereailtd ﬁ@re brhagédapkioRadnt the FMly €Nt and
resi stance as good as that of the products of the
the Tabbp&®i sons 2, 3, 5 and 6 having the conventi onal
uret hane transparent topcoat |layer. The articles of .
the Conparisons 1, 4 and 7 having no topcoat -
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5 layer applied thereon had very poor sol vent

resi st ance,

whi ch was naturally

expected and

therefore they could not be conmercially avail abl e.

[01111 As the gl ossy degree of the product of each of

t he Enbodi nents and Conparisons was neasured by using
[0112lhe gl ossy degree neter "d oss Meter

manuf act ured by TOKYO DENSHOKU Co.

Lt d.

10 Model

GP -60"

according to

[TABIE Ad or surface gl oss of nethod 3-60-degree", a kind

of —e ring—method—onm—mirrorysurface gtossy
de e- Measar imhere mMivh glissy 8 ¥atbrx] OBortiongfherd Ajgh pleserattern portion
dustrjal Standards, the resulfs were obtained as
shown i prortiva ispatiiceed 1) and t he| Fadsitiened2) . 15 20 25
37 TO0T1IR] [ TABLE I Portign wnere | Qw g 0SSy pattern
Dark pgip pf on ¥¢d hi gh gl ossy/pattern £ ¥oftion is
positiohed is pogitioned Dark grai f Late wood Earl
clear g gRfl | H"| at e [and pofti gn portd on|8HFY woods
bl ack | dark (brlown) / brown) Epbodi t 1.20.9 - -
carly é‘g?‘% - ERBdaTaesl 4 73 - 1 123 - Canglfff‘f’%ge
Non- pr i towﬁf t hrlee /dark portjon colors and Bl ac
portion B¥K br own /Dar k green Ground;col or ground
col or pprtion porlion (gray
Embodiment 1 20.9 38.6
Embodiment 4 7.3 12.3
Camouflage Non-print
of three dark portion
colors and Black portion | Dark brown Dark green Ground coler
ground color portion portion (gray} -
Embodiment 3 16.2 32.8 64.2 .88.0
Embodiment 4 6.4 13.1 75 37.8
Light grain of
no stress of
late and early Light brown
wood
Reference 1 62.6
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Enbodi ment 3 16.2 32.8 64.2 - 88.0 Enbodinent 4 6.4
13.1 75 - 37.8 Light grain of no stress of |late and
early Light browmn wood Reference 1 - - - 62.6 5 38
[0113] [TABLE 2] Portion where |ow gl ossy pattern
portion Portion where high glossy pattern portion 2ZZ
[0118 positioned is positioned Dark grain of Late wood
Early wood clear late and portion portion early woods
[TARLE &4k - dark (bromn) bromn) Cbnparlson 126.0 - -

260 Conparison2 90-2———9¢-3—Conpart+son 375
- 5 |-PoGanwbért Bgelodp patpri mttion QfPoitiar ekerdBipksl@ey fakt@m portion
ol ors| and Bl ack portion Dark bhrown Dark green G ound
col or @W@@m@dcolor portlon porthwﬂﬁﬁ@#ay) Cbnparlson
4 40. 4.Z. U 421 42 O wl dr | son—5 OU U UU .y U. 2
Dark ggngt |Gginyeerd son 6 7.5 7,/5 7.3 - 7,/6| Edtdyghtwogt ai n of
clear late and | portion portion
early woods (black — dark (brawn}
brown)
Comparison 1 26.0 - - 26.0
Comparison 2 90.2 - - 90.3
Comparison 3 7.5 - - 75
Camouflage . Non-print
of three dark portion
colors and Black portion Dark brown Dark green - Ground color
ground color portion portion (gray)
Comparison 4 48.0 42.0 42,1 - 42.6
Comparison 5 89.9 90.1 90.2 - 90.0
Comparison 6 7.5 7.5 7.3 - 7.6
Light grain of
no stress of
late and early Light brown
wood
Comparison 7 - - - 41.3
[0114]

There was a substantial difference of glossy degree between the late
and early wood portions in the Embodiment 1 while there was no difference

of glossy degree between those portions in the Comparison 1. In the

39




10

15

20

25

R R T Tt LR Sl R

no stress of late and early Light brown wood
Conparison 7 - - - 41.3 [0114] There was a
substantial difference of gl ossy degree between the
late 5 and early wood portions in the Enbodi nent 1
while there was no difference of glossy degree
Combaetisern 2t nod &, pdrith angei finished Conhardtatnwherd théheouBPbe
Comparisons 2 and 3, which were finished to the state
commbedielly hepldcdbbrk beas coniege | diffeyersel detwbmr ehewasnensured
| arge difference between the neasured nunerica
numeggicakbvalyes ddseh onHdedlifferarens of gbissylfussl afidninghtingdinish
matting finish between the Conparisons, but there
betwigepdhp %@nmw@ebné shetlefweneae gloper degreesliffarericatbetween
and early wood portions in these Conparisons. In the
the letmand sakly wood perdiansdaibgsa bparnarispmssin gy Erehgdiment 1,
feelipg of grain patter ecause, of the difference of
ther‘@lcﬁig a&@@?’ééﬁe [ShHons r‘i’fgl g@ﬁ‘ﬁﬁ’r?’%%ﬁ% pitteHE because of the
difneasurggent(%Fsults of the Enbodinments 1 10 and 2
itfersngs qf K ®RE%Enmbodi ment 1 had neasured nuneri cal
[011$]al ues of the late and early wood portions |largely
educed, it still had the gl ossy degree difference
bet | a a I [t 0ng, rch ..
ceatb AL TIL R SR RER BRER AT it bgdimonts 1

and be& I{]ﬂlﬁlléfhhtl’és fa&@dﬁgéﬁf 1308 Sl IRk ﬁﬁ(me%i@gf 9§1u83 of the

whi ch™ was -cause ng exposure to ralnstorm an

late f%ﬁﬂl s wobel DO Rl RelherRhfed, Rand B ARPYARRY degree

romthe nmeasured nuneri Cal values of the Conparisons

diffefertRd b3twiddd NthleN@afer ARIPREBRT WAL IRGLIBRE E R IRkh apRIrh Bfbly
as the topcoat |ayer irrespective of gloss type or

impareéd tdrthd yR-luchotte withehal faalitg saRH saafhle)yMeand simplicity
portions were commonly effect e§ so as to have the

tasteshodhdch was caused by long exposure to rainstorm and sunlight.

[0116]

On the other hand, as apparent from the measured numerical values
of the Comparisons 2 and 3, with the transparent coating material applied as
the topcoat layer irrespective of gloss type or matting type, both of the late
and early wood portions were commonly effected so as to have the whole
glossy degree increased as the glossy finish or reduced as matting finish, but
there could never occur the difference of glossy degree between the late an(_i
early wood portions.

f0117]

As the measurement result of the Comparison 3 is seen, it will be

noted that there was apparently generated the difference of glossy degree in

the portions of different color and in the portion of the ground color (the
position where nothing is printed). The measured numerical values of the

glossy degree increased gradually twice between the black and dark brown
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20 gl ossy degree increased as the glossy finish or
reduced as matting finish, but there could never
occur the difference of gl ossy degree between the late
and early wood portions. [0117] As the neasurenent
result of the Conparison 3 is seen, it wll be 25
portiont eand hiadtwicear ehavadarkp pacent bpdgemerdatriidgtdvr and further
di fference of gl ossy degree in the portions of
incradistflenght grotod calwd pomtivhesopwor td bavethe highgst ghsy clegree.
(the position where nothing is printed). The neasured
In theuKorhockinens Bu skesst diffseenegisof glostoglegrep senseaiedy provided
radual |y twi ce between the black and dark brown 40

the qrnthi sabnaria wdensdthe Hdaglaperdppwrhe dark heoway por§iose the

and further increased in the ground color portiqn so
darkagreeg pravion: wed fihg r@@@%n@cei@w&@gpe@. thapgby gebicafly impart

Enbodj nent 3, these differences of gl ossy degree
thef@é?@ﬂiﬁ%ﬁllgﬁtﬁ%\ri ded the depth feeling in order of the
[OllgtaCk portion, the dark brown portion, the 5 dark

een portion and the ground color portion to thereby

fﬁg&sﬁ@g‘% @%@%{eﬁlen‘n hﬁ%tgﬁlgpgfﬁjéea%rgg@érxﬁ&h{‘ 4 {048 iﬁswilut be

Fésu SOonh 4715 séen

noteg': LHat l%ﬁeren Qéeﬁlq%cﬁ ‘Eé‘%et %ﬁe@aﬁﬂegﬁﬂikﬂ{fﬁ% 3& %?Fg%&?oc?&%e n

erence o Oossy degree 1 n portions

the E!t)ﬁflcﬁ{segf dfﬂél%%%%r' Qnﬁhﬁl PRE YoRRoR off BRe YLOUNE cBRIrOfthe

e position ere nothing 1s printed), but the

posifbh M EB GR 1 Rfn Ol IS ted B W1 HAAS fe BshceSITR b sl U REE MR too
the difference of glossy degree. Since the products

small @l dhsBlle tHRediERIERICHBEIbYs)S Qb gredi Bihdehthedn@@diats atRild not
| ayer being as the outernost surface layer, it wll

be cdinftee@ilyaiold wath thadddoeatioptoair Deye tis therbutdiinsodh atirface
the uniform 15 gl ossy degree on the whol e surface as

layenadt edllfseonedeBeavyesiorentint topesat tayeof but thes Gadp@rei worfsrm
5 and 6, which could not acconplish the objects of the

glossyndemer am tHeowhole surface as noted from the measurement results of

the Comparisons 5 and 6, which could not accomplish the objecté of the

invention.

[0119]

The Reference 1 has the low and high glossy pattern portions not
formed in a good manner, but it was shown as an example of the
measurement of the glossy degree of the high glossy pattern portion. It will be
noted that the glossy degree of th(? Reference 1 has the numerical value of the
measurement result of the same brown portion, but it is higher than the
glossy degree of the early wood portion of the Embodiment 1 and is
substantially identical to the glossy degree of the dark green portion of the
Embodiment 3. Thus, it will be guessed from this that the early wood portion
of the Embodiment 1 has the brown darker than that of the Reference 1 and

therefore the ink having the pigment such as the black pigment added to
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The Reference 1 has the | ow and high gl ossy pattern
portions not 20 fornmed in a good manner, but it was
shown as an exanple of the neasurenent of the gl ossy
degree of the high glossy pattern portion. It will be
noted that the gl ossy degree of the Reference 1 has
more heaslymertisosd e uetofvivlee rapabardemng resul tconfpokite in
same brown portion, but it is higher than the gl ossy
propexigeréo dhe dnekrens| epmpradisquoist trensfirracheitinbled bagher dharge
. and is 25 substantially identical to the gl ossy degree
in thy Brkodiment gt sahh gbetTesnltothaththe palydweedtp@iionhhas the
it will be guessed_fromthis that the early wood )
lowep she igpmerdeal; yduenBueihesmora, aiBovsh the é\mﬁ@aﬁ% portign of

e EjBgPheS EELe ot LG, e S8 € e I 1 ey
e R S5 5 G D SRR s
o Y PR a0 ER ISR e st SRR TSR
L M R L

[o120pr ker than that of the Reference 1, they have the
substantially identical nunerical values and it is

guens eHe WIREr hhha, it RilMpe hhQUetWARSIH ﬁlﬂﬁ{fﬁfcélgﬁlgilnﬁ of the

i nk having the pignment added to origina om

gloss?bé@g‘ﬂéetdfeth@' CoRYhPIseh 7 &Y sUBSESRIANS TR%RaF 2IRAS BF the
0120] 10 On the other hand, it will be noted that

blaclt bertivtiehe cirk\babue wirtiohe theiaslk yraegpesidf ahfl€he f,gTound
Conparison 7 is substantially identical to those o

colort pertionl @hk tpamdfen portidre comeckphiding toote amm-pihe mation) of
green portion and the ground color portion (the

the Coamsifresonpal. t Spntlesraies pthede ngpdasurdraentnegsniiet it will be
portion) of the Conparison 4. Synthesizing these -

confipmad theinthe effesiutf the glossyi degive hystheommionnt of oHatbsphetion
effect of the gl ossy degree by the anmount of oil -

of thgpigment on thefinkcenimogenhof all theeComipaginops seltompidepends

t he Conparisons sel dom depends., on the color of the
on thwol(qrh@a R}ﬂ%ann%f@% 1ndl fethe) Pigrert et dhgecharsammount

thereof and therefore is less remarkable than that of all the Embodiments.
[0121]

Accordingly, if the grain pattern having the largest difference of glossy
degree between the low and high glossy pattern portions should be obtained,
the water pressure transfer should be performed using the transfer film
having the print pattern printed by the ink adapted to make the black
portion of the Embodiment 3 the late Wood portion and to make the light
brown of the Embodiment 5 the early wood portion. As noted from the
measurement results of the Comparisons, 1t is confirmed that the products
having the prior topcoat layer formed could obtain only the wholly uniform

glossy degree and hardly had the remarkable difference of glossy degree even
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thereof and therefore is | ess remarkable than that of

all the Enbodi nents. [0121] 20 Accordingly, if the

grain pattern having the | argest difference of gl ossy

degree between the | ow and high gl ossy pattern

portions should be obtained, the water pressure
thoughahef decoshiovd thstee pas Hbtaiped lbyi agitating thnpiat fdtkenn by

having the print pattern printed by the ink adapted to
the prapEagtH@tor ack portion of the Enbodinent 3 the late
[012§ﬁ8d portion and to nmake the light 25 brown of the

odinment 5 the early wood portion. As noted fromthe

megsurenent results, of Conparisons, it_is )
coﬁpmﬂgm%%o d’t!t]qelg 1, wigeridet slessyr degree ¢ ettdmer of
d. coul d obtain only. the

f ly unif
the 1R 3oy’ Bisl EloeGh SR8l HORRS, 5oOHe R Enar T b enes of

oA B AT RE e A, DR bV EL s

[.OF: ' . . | . of b
o B0 B IR ol B o
deenf 6L 58 pRRLY SRR A Db b a3
60, Hlt0SaYe YRITAGH ddHEE MG ngé m%eggltthle fo% B&d high glossy
seem ngly largé as al ready described. In the

ttERDpGH A whe 4 & regnLefq; 0 Y
PattrOIGHITRIY whe Ad'Pulke0RShofE IR0 Y difBEelle0r BlaaSPhieeree

couldBe fillly rédopaifzetlteedlthoayh dasheehan ERNEIIES ORf MERR, t he
| ow and high glossy 10 pattern portions was as |arge

[0123ls about 18, the difference of glossy degree could be
fully recogni zed even though one of themfell within
[0124lhe range. [0123] [0124] 15 [0125] [0126]

[0125]
[0126]

[0127]
[0128]
[POSSIBILITY OF UTILIZATION IN INDUSTRIES]
[0129] |

Since the non-solvent type ultraviolet ray hardening resin for
providing the recovery of adhesion of the print pattern to be transferred and
1s wholly united with the print pattern and hardened, the mechanical and
chemical surface protection functions are imparted to the decorative layer

and also the ultraviolet ray hardening resin composite is easy or hard to be
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20 [0127] [0128] [PGSSIBILITY OF UTILIZATION IN
| NDUSTRIES] [0129] Since the non-sol vent type
ultraviolet ray hardening resin for 25 providing the
recovery of adhesion of the print pattern to be
transferred and is wholly united with the print
absopzed &r acamdaher detiethe khelsnaefctimnpigatlersnick thehisrk ofathe print
surface protection functions are inparted to the
patteracorerelie thayek panttdapsgiahef the :T%@bmfelwe lamer formed by
har deni ng resin conposite is easy or hard to be 43
trangfesingddei prine pattesm dwsvihenlovhani igh glosehpapiegamertions
in the ink of the print pattern whereby the ink
formﬁflithﬁwnpa}h% Hheye qamebe peorded yhe pagdnct Wtﬁp pressure

ansf e the print pattern has_the | n
trang p<ay 10@% e ‘E&Ptlinaﬁ%r t?ﬂ@ ﬁ@&cwfﬁ&ﬁé&ﬁ ?wha% Of%‘%‘? dayer,
an be rodu t wat er

which i dpabec i gPe) PRaRpred tﬁle‘a B neh b gBRgY cdemee and

e ve | h IS C d by th
therqfBe Ui AFEPIRHL G 1Rl U0 BErb Des ARG ekt

therefore the availability in industries can be
remar kably inmproved. 10 15 20 25 44 CLAIMS 1. A
wat er pressure transfer nethod conprising the steps of
maki ng wet a print pattern of a transfer film having
said print pattern in dry state provided on a
wat er -sol ubl e filmand thereafter transferring said
print 5 pattern under water pressure to a surface of
said article to thereby forma decorative |ayer on
said surface of said article, characterized by further
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conprising the steps of coating a non-solvent type
ultraviolet ray hardening resin conposite including
phot o- pol ynmeri zati on nmononmer on said print pattern to
thereby make it wet and irradiating an 10 ul travi ol et
ray on said article to thereby harden said hardening
resin conposite after GBAtMS i nt pattern is
transferred wherein a glossy variation having a high
gl dsdywptan prasspoy tiamsfancethddvogbessys phd E8ips of making
portion adjacent to each other is inparted to an ink
wet pbirptepribiern pba twansfenifdndbavinat $aid prayepattern in dry state
accordance with _an absorption amount of an 15 ink of
Pfov‘gﬁﬁd OBr An¥ager saphleadidmorand ¢hexcafiter attamsfartingnisdid nieint
2. A water pressure transfer method as set forth in
Patteapaﬁlwﬁ\f@ WALCT RFRSeET te & uface gf skl apiacle dorthesehy dorm a
degr ee of ss.than 20 when it is

decongiiyer 1SRN T o R i il cdapass st bt fudber
compH 0 B AESs, ot SPARBE BT s GPbin dFPeSTbRTeL ray
hardSRifle el 8 REUREIRARY Ry BRBraSiFutoy elodindr on
said TRRAY S BEER" Bh"InbReby THAIRE B WREC afun 3 ritia g s an
ulbravidied raydop bR £t DL CRP A eI N TR A Rle peqin

compoayYt ATeeni3gd rﬁﬁl‘rﬁ PAPRAS G GOMR AR Q;v}?@xtetlhlng ﬁll%%sy

conponent, which inparts a matting effect to sa

varizieh | lpaigleoaShighP alds Part '
transfer r%gt hog ag sgjt;ri}ort h ?gﬁglﬁﬁg}a %?Bﬁf{ gﬁyﬁsgys?gt%gn
portisthndyglerd tndavhertdied isaingp DFtedt tPaht BIO phasted P6&iBn of
__pattern and said high glossy pattern portion of said
said ceceramse ldgeoriat hverdayee wi h@ﬁﬁb@dﬁpﬂi@n&aﬂh@uﬁ'ﬁ of an
] organi zation expression portion of said grain pattern
ink ofifsai¢ prantphoiery osdlprpatorcentpatidoof efidsailkl .
outernost 5 decorative |ayer corresponds to a fine
orfaf Patenmresgpwespoafepometlond as set forth in claim 1 and

wherein said low glossy pattern portion has a glossy degree of less than 20
when it is measured according to “mirror surface gloss of method 30-60
degree” in Japanese Industrial Standards Z8741 — 1997 and a difference of
glossy degree between said high glossy pattern portion and said low glossy
pattern portion is equal to 10 or more when if is measured according to
“mirror surface gloss of method/ 30-60 degree” in Japanese Industrial
Standards Z8741 — 1997.

3. A water pressure transfer method as set forth in claim 1or 2 and
wherein said ultraviolet ray hardening resin composite containes a matting
component, which imparts a matting effect to said high and low glossy
pattern portions.

4. A water pressure transfer method as set forth in either of claims 1
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of said grain pattern and wherein said rough

organi zati on expression portion corresponds to an

early wood portion while said fine organization

expression portion corresponds to a late wood portion

wher eby said outernost decorative |ayer has a design _
throwgh ¢} end whereio siid girght pgttaim hafs aAgvairepapt@ssamel said

. .transfer article characterized by having a decorative

high gglessy omadtietsy ppriien off caadneutermustghlet¢orafivds layer
corresponds to a rough organization expression portion of said grain
pattern while said low glossy pattern portion of said outermost
decorative layer corresponds to a fine organization expression portion
of said grain pattern and wherein said rough organization expression
portion corresponds to an early wood portion while said fine
organization expression portion corresponds to a late wood portion
whereby said outermost decorative layer has a design of cross or
straight grain.

5. A water pressure transfer article characterized by having a

decorative layer formed by either of claims 1 through 4.
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