DESCRI PTI ON  MELAM NE DECCORATI VE LAM NATED SHEET
TECHNI CAL FIELD [0001.1 This invention relates to a
nmel am ne decorative |am nated sheet having a nel am ne
resin layer. BACKGROUND ART [00021 Conventionally, a
mel am ne decorative |am nated sheet has been
preferably used for a horizontal surface such as a
counter, a desk, and others because of its excellent
properties in surface hardness, heat resistance,

abr asi on resi stance, phpridsg The nel amine
decorative | am nate ?I;gejgt |Ps general |l y obtai ned by

lam nating a. nelanine resin inpregnated pattern

paper, which is obtained by inpregnating a pattern
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resin liquid conposed primrily of

nmel am ne-f ozmal dehyde resin and drying the

i npregnated pattern base paper, and a phenol resin
TEGHINEdhaA EdFdde BIpaper, which is obtained by

i npregnating a kraft paper with a resin 1|iquid
[O%H‘E'ﬂ)osedTphlﬁ’rranivlwnblfoIphemkﬂtEfS)rtmahdmw]cbemim@sidremtive

drying the inpregnated Draft paper, and then applying

beatl%%%@ngtﬁ]éeﬂﬁehéf%% teh el f min g ue il prlesst hg

machi ne (see Patent Docunents 1-5). Patent Docunent

1. Unexam ned Japanese Patent Publication No.

BACKGRBEND ART

[0002] Conventionally, a melamine decorative
laminated sheet has been preferably used for a
horizontal surface such as a counter, a desk, and
others because of its excellent properties in surface
hardness, heat resistance, abrasion resistance, and
the like. The melamine decorative laminated sheet
1s generally obtained by laminating a melamine
resin impregnated pattern paper, which is obtained
by impregnating a pattern base paper for a
decorative laminated sheet with a resin liquid
composed primarily of melamine-formaldehyde resin
and drying the impregnated pattern base paper, and
a phenol resin impregnated core paper, which is
obtained by impregnating a kraft paper with a resin
ligquid composed primarily of phenol-formaldehyde

resin and drying the impregnated kraft paper, and



Pat ent Docunent 2: Unexam ned Japanese Patent

Publ i cati on No. 2005-199495 Pat ent Docunent 3

Unexam ned Japanese Patent Publication No.

2005. 146272 Patent Docunent 4: unexam ned Japanese
Patent Publication No. 2003-292870 Patent Docunent 5:
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2000- 119354 DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE
SOLVED BY THE | NVENTI ON [ 00031 Al though a nel am ne
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decorative |am nated sheet having asperities on a
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canrdbubbecatean| Woob880edl 468 1% refl ection of |ights

Patent Document 4: Unexamined Japanese Patent
Publication No. 2003-292870
Patent Document 5: Unexamined Japanese Patent

Publication No. 2000-119354

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0003] Although a melamine decorative laminated
sheet excels in surface hardness, heat resistance,
abrasion resistance, and the like, which are
properties of melamine resin, the melamine
decorative laminated sheet i1s disadvantageous in
that a surface thereof is easily stained with greasy
dirt such as a fingerprint (sebum membrane).
Especially, in a case of an embossed decorative
laminated sheet having asperities on a surface

thereof, an adhering fingerprint is highly visible in



and white blur on a nelamne resin layer. [00041 The
present invention was made in view of the above.
-descri bed problenms, and has an object to provide a
mel am ne decorative | am nated sheet which nmakes a
fingerprint and the like |less noticeable. MEANS TO
SOLVE THE PROBLEMS [ 0005] The present invention
provi des a inelam ne decorative |am nated sheet
including a nelamne resin |aver and a |ow refractive
i ndex | r..having_ a__lower refract, i ndex_ th
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the nelamne resin layer, a refractive index

di f f grenGe det wealipits adheriggtf i ngereFint and therther
|l ow refractive index layer is smaller than that

bet wgewa dw sadhesends tihngerpaicotrand deamgliamted paper
resin layer. Accordingly, the fingerprint adhering to
t he camlmani be dbcarhyiolestanendatiec sbeet flofcttiben of lights
present invention is |ess noticeable than the
fi ngenpr mnhiteadhery mp di meetlbyninet hesmel bny ae. resin
Iayfr. [00071 The low refractive index |ayer
[0 &1 er abMh ¢iawr @s e ndwi et REkd v W s mhagischng vigge, of the
the lowref]ectiyvit
agove'*(fescribeg problems, and has an object to
provide a melamine decorative laminated sheet
which makes a fingerprint and the like less

noticeable.

MEANS TO SOLVE THE PROBLEMS

[0005] The present invention provides a melamine
decorative laminated sheet including a melamine
resin layer and a low refractive index layer having a
lower refractive index than that of the melamine
resin layer and formed upper than the melamine
resin layer.

[0006] Since the low refractive index layer, which is a
component of the present invention, has a lower
refractive index than that of the melamine resin
layer, a refractive index difference between an

adhering fingerprint and the low refractive index



and the low refractive index of the |low refractive

i ndex | ayer can reduce reflection of lights and white
bl ur on the nel am ne decorative |am nated sheet, and
when the nel am ne decorative | am nated sheet has
patterns on a printed paper, the patterns can be
clearly observed, whereby design characteristics are

i mproved. [0008] The low refractive index |ayer
preferably has a refractive index of 1.55 or less. A
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The fingerprint adhering to the nelam ne

decoplclow&lid &1y natigfe sheeh o6 M6 tTRAZdHASH e  to  the
noti ceable by "setting the refractive index of the | ow

refracdliang inldndex d 2yeivd dalmdh adle d 83Sse befayhe phesent
refractive index difference between the adhering

fi nge peinrttioandid hke $ @wnrtficacth M2 thdex tlhyerfingerprint
smal l er than that between the adhering fingerprint
and aHé e mil @and ine atdsi ol Blger m dlcom]i nEheelsaw layer.
refractive index |ayer preferably has water/oi
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index layer can reduce reflection of lights and white
blur on the melamine decorative laminated sheet,
and when the melamine decorative laminated sheet
has patterns on a printed paper, the patterns can be
clearly observed, whereby design characteristics are
improved.

[0008] The low refractive index layer preferably has a
refractive index of 1.55 or less. A refractive index
of the adhering fingerprint is approximately 1.4 to
1.5, whereas that of the melamine resin layer 1is
approximately 1.6 to 1.7. Therefore, the
fingerprint adhering to the melamine decorative
laminated sheet can be made less noticeable by
setting the refractive index of the low refractive
index layer to 1.55 or less, because the refractive

index difference between the adhering fingerprint



repel l ency of the low refractive index |ayer, and
adheres in spherical shape, whereby the fingerprint
beconmes | ess noticeable owing to diffused reflection
of lights on the surface to which, the fingerprint
adheres. [0010] Wen the low refractive index |ayer
has water/oil repellency, it is preferable that a

wat er contact angle of the low refractive index |ayer
is 90 or nore, and that an oleic acid contact angl e

g;fte%feld & erelg)fr?gé ggﬁﬁ?%ﬁ%? a fl. geerr plrsl nt 1?? Lt
o oTRRE, SREPRALDL® AT M Rshee! oL rrsz%. JRE e

Iayg&fg_ngglnge%qntrgyegresent |nvent|on may be

conposed primari l a cold glass coating agent

[osolh) aTHéoxane yBfdctiRe ﬁpawenawxalme@f@yably has
conmpositing fluorine resin or acrylic resin with

si | owane r/the kewellef@et i v Hadékn kayerrimey Gonshstreby
of only (a) or (b), or may further contain other
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DRAW NGS [0012] FIG 1 is a sectional side view

showiang ia a st d ushereet .of Easpelcamlhe decox atise where the

| am nat ed sheet 1. EXPLANATI ON OF REFERENCE NUVERALS
melamine decorative laminated sheet is embossed,
the fingerprint 1is repelled due to water/oil
repellency of the low refractive index layer, and
adheres in spherical shape, whereby the fingerprint
becomes less noticeable owing to diffused reflection
of lights on the surface to which the fingerprint
adheres.

[0010] When the low refractive index layer has
water/oil repellency, it is preferable that a water
contact angle of the low refractive index layer is 90°
or more, and that an oleic acid contact angle of the
low refractive index layer is 45° or more. An effect
of reducing adhesion of a fingerprint to the
melamine decorative laminated sheet i1s thereby
made further remarkable.

[0011] The low refractive index layer according to the

present invention may be composed primarily of (a)

a cold glass coating agent or (b) a siloxane

w



[001<3] C...a nelamne resin inpregnated pattern
paper, D...a phenol resin inpregnated core paper,
E...a nelamne resin inpregnated overlay paper coated
with cold glass, E ..oa nelanine resin inpregnated
over| ay paper coated with a siloxane graft-type
polynmer, F...a cold glass coating layer, F ...a

sil oxane graft-type polynmer coating |ayer BEST MODE
FOR CARRYI NG OUT THE | NVENTI ON [0014] Hereinafter,

Vot BT B b LRl W e R AP BRA PR dvorine
| ne LB o BHIRE 190 o) I ARSHR ATTITERR, tow

resi M ¢ SANAL & eQaltaIﬁ%P rﬁ%ﬁgr’oﬁ&é”t“b‘%’hoﬁl o) or (b),

refractive index [ayer orm agent wth water/oil

repeéfe@ﬁxﬁ/(fmr%@@pl&nté% 2 eRbd W ARD FREhIBY added
agent or (la) a coating conposition including a

si |l oxapeecgpaft-type polyner obtained by conpositing
fluorine resin or acrylic resin with siloxane, and a
curing agent) is applied, wth a core material, and
then to apply heat and pressure thereto (for exanple,
B RAdaFi DL 8&€npéPak LoeN OF1d HIBAD RAW ENSubi zed
condition: 5-10 MPa); (2) To lamnate a nelam ne resin
[00 bt egnatfidds . over Lay apectiosalhi ehda |Gie Wefshemiveg a

i ndex layer formng agent with water/oil repellency
is apprieture of a melamine decorative laminated sheet

1.

EXPLANATION OF REFERENCE NUMERALS

[0013] C...a melamine resin impregnated pattern paper,
D...a phenol resin impregnated core paper, E..a
melamine resin impregnated overlay paper coated
with cold glass, E’...a melamine resin impregnated
overlay paper coated with a siloxane graft-type
polymer, F...a cold glass coating layer, F’..a

siloxane graft-type polymer coating layer

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] Hereinafter, the present invention will be
described in detail. Methods for manufacturing a
melamine decorative laminated sheet according to

the present invention include the following:



with a core material and a nelam ne resin inpregnated
pattern paper, and then to apply heat and pressure
thereto (for exanple, heating tenperature: 110 1 30C
pressurized condition: 5-10 MP a) ; (3) To prepare a
transfer sheet by applying a low refractive index

| ayer formng agent: with waterfoil repellency to a
base material, to lamnate the transfer sheet

di sposed on a nelam ne resin inpregnated pattern

paper ichiis .to be an uppernost |layer, with a cor
mat Zﬁi)al - Ot olaalﬁldl%ﬁﬁ%ata Jﬂﬁqﬁf]éégﬁr erfgﬁépet bm(l}ro?gna%ed
exa .. -heat | te -k e; - Lessuli
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by app ractive 1 ndex layer form ng

agen)Wig heowagergphks repetigpcyasond base (patefi doating
to lam nate the "transfer sheet disposed on a nelam ne

resic mpHRiessat el cPuaindy PanesxWidtd Gr£0F-a yPd fdbBymer
and a nelamne resin inpregnated pattern paper, to
apploy theiate &ndb spr es sup e st biodi gt d1 (@foari nexarpbéen odreahinglic
tenperature: 110-180G pressurized condition: 5-10
: Maire samd v ot Ir endve 4 he, basd amateriingg & hendéaf tergpphtkd,
the like. [00151 The core material nay be obtai ned,
f or vekidnphe corisy mmgreaygmdt i agr & khatt fwapepplavitgah and

basi s wei ght )
pressure thereto (for example, heating temperature:

110-180°C, pressurized condition: 5-10 MPa);

(2) To laminate a melamine resin impregnated
overlay paper, to which a low refractive index layer
forming agent with water/oil repellency is applied,
with a core material and a melamine resin
impregnated pattern paper, and then to apply heat
and pressure thereto (for example, heating
temperature: 110-180°C, pressurized condition: 5-10
MPa);

(3) To prepare a transfer sheet by applying a low
refractive index layer forming agent with water/oil
repellency to a base material, to laminate the
transfer sheet disposed on a melamine resin
impregnated pattern paper, which is to be an
uppermost layer, with a core material, to apply heat

and pressure thereto (for example, heating



of about 150-300 glrn2 with a resin |liquid conposed
primarily of phenol resin, and drying the inpregnated
kraft paper. A degree of inpregnation of phenol resin
may be set to, for exanple, 30-80% The degree of

I mpregnation can be cal culated by the follow ng

mat hematical fornmula 1. [0016] [ Mathenmatical fornula
11 Weight after Wi ght before inpregnation
irrpregnation Degree of rnpregnetion X 100 ..........

M Wei ght bef ' [ Th |_am in. .
o gRReEE B ennl (baney Ciral B8 SBtACHEd O GLion: 5710
exaplps) DY nldMLePRa s Y P oIRGRILALL ¥ B PRRE! H O o WP 1
in a decdrative | amnated ~sheet having a basis wel ght

of Qaqml‘oSg%}éﬁg?/eme? tx‘_"%ﬁgfé residhd 1oyl 4 pARReseds low

primarily am ne or mal dehyde. resin at a

degreqrafct1l8PL agnat i1on, of F@ré@%‘@]@%@n‘ﬂr Wit theter/oil

i mpregnat ed decorative ‘paper. [001 urthernore, in
or defe gl lefyPVe cabhasbar e I @sh 56 ahgk, 0foa Edmnfiacet Of the

t he nmel am ne decorative |am nated sheet, it is

possirhlres fax | agth vatte dhiepawm dni o resi nmiatrmgnat edesin

over | ay paper, which was obtained by inpregnating an

ovelilmayrbase pagpesverlay paper with a core material and
a melamine resin impregnated pattern paper, to
apply heat and pressure thereto (for example,
heating temperature: 110-180°C, pressurized
condition: 5-10 MPa), and to remove the base
material thereafter; and the like.

[0015] The core material may be obtained, for example,
by impregnating a kraft paper having a basis weight
of about 150-300 g/m2 with a resin liquid composed
primarily of phenol resin, and drying the
impregnated kraft paper. A degree of impregnation
of phenol resin may be set to, for example, 30-80%.

The degree of impregnation can be calculated by the

following mathematical formula 1.

[0016] [Mathematical formula 1]
Weight after __ Weight before
impregnation impregnation
Degree of impregnation = X 100

(%)
Weight before impregnation



with a resin liquid conposed primarily of

nmel am ne-f or mal dehyde resin, as an uppernost |ayer,
and then to apply heat and pressure thereto. The
nmel am ne resin i npregnated overlay paper may be
obt ai ned, for exanple, by inpregnating an overlay
base paper having a basis wei ght of about 20-60 g/1n2
with a resin liquid conposed primarily of nelaanine
-formal dehyde resin at a dogree of inpregnation of

200. 4000/ d d h d

paper . | CEBC AT S S UF LD Eopd T Lo ApBETRgpaver
{

Z?iﬂﬁlﬁi?sm ueﬂ%ﬁggﬁﬁﬁ??cp%@cﬁnﬂ&un?ﬁ A line o
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thereto aI ogen oron as catalysts. [99191 A role

of B3hek®N HbviRgPheENti @ widaGeases | b st MOOfg/mz
Si 02 due to generation and volatilization of Si

reaciipg Wah Fedian. Figuid i oo igaesedw t}hrlﬂﬁaﬂﬂﬁ} of
to generate BF4- conplex ion, and B in the BF4.
conpinexl d maf nies foeph atdd hexd ¢ emaleysi@asi hy by Sideigme®  of
(010, to obtain SiF +a conplex ion. Hydrolysis and.
dehydnagtiegm adndensatifon 7ilegr@8¥nt ed abydt hedfrgrimg ae the
bel ow are accel erated, and as a result, netal-oxide

gl assrnlpgmaitﬁédd&tcommmrwap@ﬂmer ature range.

ReSﬁduaI 133" ionis )
[0017 Furthermore, in order to improve abrasion

resistance on a surface of the melamine decorative
laminated sheet, it is possible to laminate the
melamine resin impregnated overlay paper, which
was obtained by impregnating an overlay base paper
with a resin liquid composed primarily of
melamine-formaldehyde resin, as an uppermost
layer, and then to apply heat and pressure thereto.
The melamine resin impregnated overlay paper may
be obtained, for example, by impregnating an
overlay base paper having a basis weight of about
20-60 g/m2 with a resin liquid composed primarily of
melamine-formaldehyde resin at a degree of
impregnation of 200-400%, and drying the
impregnated overlay base paper.

[0018] An example of the cold glass coating agent 1is

one which can be obtained by ionizing



vapori zed and di sappears as B(OCH )3 by the presence
of methanol (CHs'), and F ion is vaporized and

di sappears as HF by catalytic reaction with OH group
or others contained in the base material and the
like. Here, R represents an al kyl. group, M
represents a netal, and X represents hal ogen, [0020]
Bs+ - 4X -~ BX4 MORIn T BX4 + n./21120 -; MX-,3+,. +
NROH + B" X n+i -+ 31H20 -> IvI(O—|)gi " (n+1 ) X I\/(()—I)
n ->

rei calFhBobor ehEPEn " s e LR IR Gk or AT ROSR S. Tart .
whi co1 d0i 48T ELRGHILORA0E RE RRLY: ah oS oRLEEI ARl vent, and

Concen n a reactl on s

or of g ay % e A d 898y B e LEOMRY § 4000 RLALY Lex

Hal ogen i'oh i s pre m xt ure

[00 hefeof . A GARPEYNHE 3uSEsh ass ha ?ﬁ%ﬁzéﬁ'ﬁ §oa@e@eawlhean
any one whi ch produces F- ion and - ionin

r each kP 8@l H¥i 9NO 2F9ﬁle‘3)§@n§b@hem W d hwa@gmatlon
fluoride NHAF-HF, sodium fluoride NaF, and the |ike

are pf S€Fale rasadtin @nwsohrEe,ioand Bdhdpiumeacts with
chloride NHAC and the like are preferable as O~ ion
sour Ee, i 00R4] gA cexatpl BE of coonpéesi abny aved | Bblie the
cold | ass coating agents, SIRAG USI TAL- 36200,
4~ complex 1on is replaced extremely easily by Si
in Si(OR)n to obtain SiF,+1 complex ion.
Hydrolysis and dehydrating condensation
represented by the formulae below are accelerated,
and as a result, metal-oxide glass is obtained at
ordinary temperature range. Residual B3+ ion is
vaporized and disappears as B(OCH3j)s by the
presence of methanol (CHs*), and F- ion is vaporized
and disappears as HF by catalytic reaction with OH-
group or others contained in the base material and
the like. Here, R represents an alkyl group, M
represents a metal, and X represents halogen.
[0020] B3+ + 4X" — BXy
M(OR)n + BX4 + n/2H20 —» MX'h+1 + nROH + B3+
MX'n+1 + nH20 - M(OH), + (n+1)X-
M(OH), — metal-oxide glass + H20O

An example of a compound releasing boron ion

B3+ is trialkoxyboran B(OR)3j, of  which

10



SI RAGUSI © PAL- B4373(13N) (both are manufactured by
Bokut o Kasei Kogyo Co., Itd.), and the |ike can be
listed. [0022.] An exanple of a siloxane graft-type
pol ymer obtai ned by conpositing fluorine resin or
acrylic resin with siloxane is a conposite of
fluorine resin or acrylic resin and sil oxane.
Specifically, such a polymer can be obtained by
copol ymeri zing follow ng conponents: (a) 2-70% by

wel ght. qfy d&r(gﬁwrporrsol veng @%@%I e fl u I ne rg)s enferable

havi ng Ta ymeriza satura ed bon

ur _etﬁ%rhec@ﬁf‘{jat §8) f%p‘g)&;m“ﬂé‘?bx?h& oF aRQh Y% | acﬂﬁon is

whi ch i's radi cal e at one end shown by

the fpbeow,Rady £Ar qukg ploé WoLr/igInHI- 0 E@pﬂ@sgmﬁ'oﬁlllter
hydrogen atom or a hydrocarbon group having 1 to

car behlﬁli%&nﬁ, ibd . i, Iléfe'n s, ang, HGr Whi cllm&&me
be nut ual some or fferent represent a hydrogen

at omméraofhydﬁoaafmqrbgnwpubadi ngs lhadog@ caid@nsource
atons, and n represents an integer of 2 or nore),

and/ mray poé¢ ysn iy oxare wii clh p 8o dadiecall pod ynenidz&bl eicat in
one end shown by the following fornmula 2 (wherein R7

r eprelsentis ac by ogerl vdtiom .or dhydrecs’cmmbbln? ,gragpmonium
having 1 to 10 carbon atons and R12,

whi chyldsrw%nnﬁmgnées%ﬂ@ éiFf e?e@qtum ebreeerde NaF,

hyd at hyd b h 1
y rg%%n heo{nké gre )i)rreofcearragpegrou% ?Y)Inngsoutrcc)e, and

ammonium chloride NH4Cl and the like are
preferable as Cl ion source.

[0021] As examples of commercially available cold
glass coating agents, SIRAGUSITAL-A6200,
SIRAGUSITAL-B4373(BN) (both are manufactured
by Bokuto Kasei Kogyo Co., Ltd.), and the like can be
listed.

[0022] An example of a siloxane graft-type polymer
obtained by compositing fluorine resin or acrylic
resin with siloxane is a composite of fluorine resin
or acrylic resin and siloxane. Specifically, such a
polymer can be obtained by copolymerizing following
components: (a) 2-70% by weight of organic
solvent-soluble fluorine resin having radical
polymerizable unsaturated bond via urethane bond,

(B) 4-40% by weight of polysiloxane which is radical

11



10 carbon atons, p represents an integer of 0 to 10,
and g represents an integer of 2 or nore), and (y)
15-94% by wei ght of radical polymnerizabl e nononer

whi ch is unreactive to the conmponent (a) under

radi cal polynerization reaction condition, except

pol yneri zation reaction with a double bond. [00231
[Formula 11 10 R1 a2 14 C - % Li- kd~ 100241 [ Fornul a
2] lip v, Another exanple of a siloxane graft-type

pol %ﬂlggy&bélaiznaeg%%ya%orm{)gi 5&1@ éh%%#g%;{gﬂégt gl{)rl]le%wing

acr resin w Si'| oxahe” i's one

by ¢ Wilzt\QQJP%ﬂﬁ‘T{ﬂgeﬁ)%é;@?PE%.}ﬂr?gtlxr@gg?lo/‘étgh or

wei ght ‘of ‘organi ¢ sol vent-so uori esSin

havi ag, ¥ a%fefa'rbq%y/é%@ﬁgzrﬂa%m@g ungat ypad @ﬂbelqangw'&@s, R2,
25

ur et hane bond, t. 59 55% by wei ght of pol ysil oxane

whi chsi sRradRcala Al REEr W2adlle @ta Pree emdi ShaMy yame or
t he above formula 1, and/or polysil oxane which is

radi ¢affepayter i Zaplre satn oneaendhgllawy oy t het @oveor a

13 formula 2, (y) 5 55% by wei ght of nononer having an

al kolysdidoda gy onpgromp ha bDigby tweilghtc aafb omnotems, and

havi ng a hydroxyl group, and (e) 0-73% by wei ght of
n represents an integer of 2 or more), and/or
polysiloxane which is radical polymerizable at one
end shown by the following formula 2 (wherein R7
represents a hydrogen atom or a hydrocarbon group
having 1 to 10 carbon atoms, R%, R?, R10, R1l and R1Z,
which may be mutually same or different, represent
a hydrogen atom or a hydrocarbon group having 1 to
10 carbon atoms, p represents an integer of 0 to 10,
and q represents an integer of 2 or more), and (y)
15-94% by weight of radical polymerizable monomer
which is unreactive to the component (a) under
radical polymerization reaction condition, except

polymerization reaction with a double bond.

[0023] [Formula 1]
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nmonomer having a functional group which is unreactive
to the above conponents (a) through (6) except

radi cal polynerization. [00251 An exanple of a

sil oxane graft-type polynmer obtained by conpositing
fluorine resin or acrylic resin with siloxane is one
in which. an acrylic-type (co)polynmer containing a
curabl e group, having radical polynmnerizable
unsaturated bond via urethane bond and al so being
soluble in organic solvent, is used in place of the
conponent (a). [00261 Exanples of commercially
avai l abl e siloxane graft-type pofymers obt\i
conposi ting fluoringlresingér rylicr

si | oxane i ncl ude ZXLOSG, -02 ZX-02241,

ZX-00i, ZX-028R. (ajl are nufactured Qy Fuji
Kogyo Co., Ltd.). [p0271 a curing aggqnt, pne which

can react QY b=the= (Iyaroxgk. gwl

graft-type polyners obt ai ing fluorine
resin or acrylic resin MAPE si \ oxane nai

arbitrarily sel ected, and xamil es of sych guring
agents incl ude anilinealde%de esin, u esi n,

mel am ne resin, 14 polyisocyanat
pol yi socyanate. \Were the siloxane graft-type pol yner
i ncl udes a nononer having an al koxysilyl group, a

silicate-based cguri
[00245 [Formula 2'19

:IR—‘" iT RS RIO

c——-—c-—-——-o——{cm} > Si o) gi Rr?

CHy

Rg Rll

Another example of a siloxane graft-type
polymer obtained by compositing fluorine resin or
acrylic resin with siloxane is one which is obtained
by copolymerizing following components: (a) 2-70%
by weight of organic solvent-soluble fluorine resin
having radical polymerizable unsaturated bond via
urethane bond, (B) 5-55% by weight of polysiloxane
which is radical polymerizable at one end shown by
the above formula 1, and/or polysiloxane which 1is

radical polymerizable at one end shown by the above

13



agent may be used. Reactive group/ OFT (equival ent

ratio) is preferably 1.0 or nore because curing can

be thereby sufficiently carried out. [00281 In, a case
where the I ow refractive index |layer formng agent

with water/oil repellency is applied to a surface of
the nmelam ne resin i npregnated pattern paper or the
nmel am ne resin i npregnated overlay paper, known

nmet hods, for exanple, a spray coat nethod, a gravure
coat had, ,a har ~-ceat : ' )
LR LT R R S R e

et hpfl 0 24 GYIL BT 603 () h%%(?%”.bﬁg WwoPLaYeds h%Hher

An after-dried t s of a coati

refreghiiv ianﬁ%}@y?n ¢ 5o Rpef £hab(y) i+ B3 9@nge Wé i of
to 10 pm when the cold glass coating agent is used.

Whenmtdeo fi d OXaRg vahad t -4 ypeupekysBE 10bkaionesl bwhich is

conpositing fluorine resin or acrylic resin with

si | oxane divsedo the afievededeadp dhicakineds)othaough (§)

coating of a lowrefractive index layer is in a range

from@capttorddlcgdi pplprmeéerabtiyonn a range fromO0.5

to 50 pm By setting the thickness of the coating in
[00s2%h randes, exampdre coht actsidnglherongaadlr tupe Imgkrmer

15 of the nel am ne decorative | am nated sheet becones _.

90 opb#diBedanbpl giognREd téBist ddtodie BAsStRe 0r acrylic

surface, | ayer of,ihe nmel am ne decora Lv%‘laninateg
resin with siloxane 1s one 1n which an acrylic-type

(co)polymer containing a curable group, having
radical polymerizable unsaturated bond via
urethane bond and also being soluble in organic
solvent, is used in place of the component (a).

[0026] Examples of commercially available siloxane
graft-type polymers obtained by compositing
fluorine resin or acrylic resin with siloxane include
ZX-036, ZX-022, ZX-022H, ZX-007C, ZX-001,
7ZX-028R (all are manufactured by Fuji Kasei Kogyo
Co., Ltd.).

[0027] As a curing agent, one which can react with the
hydroxyl group in the siloxane graft-type polymers
obtained by compositing fluorine resin or acrylic
resin with siloxane may be arbitrarily selected, and
examples of such curing agents include

anilinealdehyde resin, urea resin, melamine resin,

14



sheet becones 45 or nore, and a refractive index of
the surface | ayer of the nelam ne decorative

| am nat ed sheet becones 1.55 or |ess, which allows

t he nmel am ne decorative | am nated sheet to be
extrenmely excellent in anti- fingerprint property.
When the after-dried thickness of the coating is
equal to or below the upper limt of the above range,
poor appearance due to whitening is less likely to

o b e bR bR fffn’%e‘f@%?ktafq%el BB the
R TR R SR, $nomer
pr odGivig ¢ the 1B QR B8] FPCONAE bV e | M DAt edp 5Reet cofring

the present invention by a transfer method include a
pl ash e nftt hih@nHeauletdl | iIRehetiveAsraup /BH CefidiMalent

pol yester film a polyethylene film a pol ypropyl ene

fil maaicelisopharferab di acdl yWicahbuleobe ddhse auring can
triacetylcellulose film an acetylcellul ose butyrate

fil npeatpokygbiynphu fdfhtoendeyfianriadpohyvi nylidene
chloride film a poléyinyl al cohol film an ethylene

[0G28)1 al dohal dadenwh el yshgrkme frieffpcaiveeindex layer

pol ycarbonate film a pol ynethyl pentene film, a .

pol yEUT mames mig am t av pop yeprer /Rét avd ¢lillecynls applied to

ol yet her | fone fil a poly etherimde fil

P ya surfgtl:'le optheI mntl,lamplneyreSr{n impreglnaq:]edapattern
paper or the melamine resin impregnated overlay
paper, known methods, for example, a spray coat
method, a gravure coat method, a bar coat method, a
knife coat method, a roll coat method, a blade coat
method, a die coat method, a curtain coat method
can be employed.

[0029] An after-dried thickness of a coating of a low
refractive index layer is preferably in a range from 1
to 10 pnm when the cold glass coating agent is used.
When the siloxane graft-type polymer obtained by
compositing fluorine resin or acrylic resin with
siloxane 1s used, the after-dried thickness of a
coating of a low refractive index layer is in a range
from 0.1 to 100 pm, preferably in a range from 0.5 to
50 nm. By setting the thickness of the coating in

such ranges, a water contact angle on a surface layer

15



polyimde film a fluororesin film a nylon film an
acrylic film and the |ike can be used. (0031]
Exanpl es of nmetallic foils include a gold foil, a
silver foil, a copper foil, a zine foil, an indium
foil, an alumnumfoil, atin foil, aniron ,'oil.
(including a stainless steel (SUS) foil), a titanium
foil. The present invention will hereinafter be
descri bed by Enbodi nents and Conparative Exanpl es,

aht che 48 9o} LR S 1o RE RPN o IMETLIA 14 DY WiVomos

Enbodi ment reparation of a co

coat §pg nﬁl&r%,)_?%JR)c%qu'c-S@w&' ogmftgaﬁ@e;gai 1eC¥n the

compound (e.g., Si was m xe ohol s

(€. gsurkgeBr ppaael £ tHoem U @ANie0n 3 a Bk NalRg8R te d
ion F- were added thereto as catal ysts, and pH was

adj ushedttBedodn 8501 5°WienabY c2 HACE orPONLOti€Olihdex of
gl ass coating agent (A) (col nnercial name:

SI RAGWSI Ts Alr£4@200 1 ayanuf ach utdd: bymBdlkuhonkasdie déagyta ve

Co., Ltd.) was obtained. (0033] 2. Production of a

mel abhd me waesd & § hpedghatcedn esvér bay opapess( By hiichAallows

mel ami ne resin inpregnated overlay paper (B) _was

obt atlhed My liampiegnatiesy ra tiivack l avern ayedapeheetaviag be

a basis weight of 40 g/n2 with a resin liquid
extremely excellent 1n anti-fingerprint property.
When the after-dried thickness of the coating is
equal to or below the upper limit of the above range,
poor appearance due to whitening is less likely to
occur. When the after-dried thickness of the
coating 1s equal to or above the lower limit of the
above range, unevenness in appearance is less likely
to occur.

[0030] Examples of base materials used for producing
the melamine decorative laminated sheet of the
present invention by a transfer method include a
plastic film and a metallic foil. As a plastic film, a
polyester film, a polyethylene film, a polypropylene
film, a cellophane, a diacetylcellulose film, a
triacetylcellulose film, an acetylcellulose butyrate
film, a polyvinyl chloride film, a polyvinylidene
chloride film, a polyvinyl alcohol film, an ethylene

vinyl alcohol film, a polystyrene film, a
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conposed primarily of nel am ne-formal dehyde resin,

and drying the inpregnated overlay paper. A degree of
i npregnation of the resin was 3005/41 according to a
cal cul ati ng net hod shown by the above mathenati cal
formula 1. [0034] 3. Production of a nelam ne resin

i npregnated pattern paper (C) A nelamne resin

i npregnated pattern paper (C) was obtai ned by

i mpregnating a bl ack base paper for use in a

decop 31 Ly hatl 0p) e pheet , hqyl 10,2, (1bBRl s LAt oy

100% e'resin’liqui conposed primarily o

mel ani ne- |.de resin, ryi n -
oy DG ST pRe,” HEE O " poE thH (b iBne  film, o
the pesipt¥RS 100¥¢aaeording ta thelyeahevialidd film, a
met hod shown by the above nathenmatical fornula 1.

[ 003pb1¢i mRrdRdust hon a0ff1a oRBERW i €51 i APhedeat fdlm, an
core paper (D) A phenol resin inpregnated core paper
(D) wesyldbtfaimedabyd ity dghat cag & knafdd paper havi ng
a basis weight of 200 g/n2 with a resin liquid
[0Gdirposed Bxamppléy of nphéndlid donbé detnldedeesigold Bil, a
and drying the inpregnated kraft paper. A degree of
i npregneay doidf a kopresrnfoids s00smedoridi mptimdihe foil,
cal cul ating net hod shown by the above = i
an aluminum foil, a tin foil, an iron foil (including a
stainless steel (SUS) foil), a titanium foil.

The present invention will hereinafter be
described by Embodiments and Comparative
Examples, which do not limit the present invention
in any way.

Embodiment 1
[0032] 1. Preparation of a cold glass coating agent (A)

Alcohol-soluble organic silicon compound (e.g.,
Si(OR)4) was mixed with alcohols (e.g., isopropanol).
Then boron ion B3* and halogen ion F- were added
thereto as catalysts, and pH was adjusted to 4.5-5.0,
whereby a one-component cold glass coating agent
(A) (commercial name: SIRAGUSITAL-A6200
manufactured by Bokuto Kasei Kogyo Co., Ltd.) was
obtained.

[0033] 2. Production of a melamine resin impregnated

overlay paper (B)
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mat hematical formula 1. [0036] 5. Production of a
mel am ne resin inpregnated overlay paper coated with
cold glass ; A nelam ne resin inpregnated overl ay
paper coated with, cold glass (E) was obtai ned by
applying the cold glass coating agent (A to a
surface of the nelam ne resin inpregnated overl ay
paper (B) by a bar coat nethod and drying the

nmel am ne resin inpregnated overlay paper (h') as a

prelim nﬂyl}eg%ﬁlﬁtx{@qtetsﬁ% iglf%%ggnagtteq{ B&Iré@%@’ paper (B)

t hi ckness 0 ating ere ane 1

el aui e y c .

ol el et e Y OB S N kY PR E koo Eta haver
agenh alvAh g GherLd inakd &1 g hef ef ey gt/qnasw@tﬁohdr@émmguid
coating layer) forned on a surface thereof. [00371 6.

Prodgietn 96s 0 pridl @7 1ie odep@slathi e e -lfarinpal @d hshbetresin,
As shown in Fig. 1, five sheets of the phenol resin

I mpr egrat ddyderge paper 10D regshieed of vé hka ynep apiene A
resin inpregnated pattern paper (C, and a sheet of

t he dekawmieneofesimpirggeghated oVerthay rpaper woatedB 00%
with cold glass (E) were stacked, and_ 19 heat and
pressacerdeng appl fedcahenbabingr Bethddusdowan by the

tenperature of 135" C and a pressure of 8 MPa, whereby
a mef ARiVite YaEBeanAvaCcRAN Hapadla 1.

[0034] 3. Production of a melamine resin impregnated
pattern paper (C)
A melamine resin impregnated pattern paper
(C) was obtained by impregnating a black base paper
for use in a decorative laminated sheet having a
basis weight of 100 g/m2 with the resin liquid
composed primarily of melamine-formaldehyde resin,
and drying the impregnated base paper. A degree of
impregnation of the resin was 100% according to the
calculating method shown by the above
mathematical formula 1.
[0035] 4. Production of a phenol resin impregnated
core paper (D)
A phenol resin impregnated core paper (D) was
obtained by impregnating a kraft paper having a
basis weight of 200 g/m2 with a resin liquid

composed primarily of phenol-formaldehyde resin,
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sheet 1. having a low refractive index |ayer with
water/oil repellency (the cold glass coating |ayer
(F)) formed on a surface thereof was obtai ned.

Enbodi ment 2 (00381 A nel am ne decorative | am nated
sheet having a low refractive index |ayer with
water/oil repellency fornmed on a surface thereof was
obtained in a sane manner as in Enbodi ment | except
that an after-dried thickness of the cold glass

coat} ig |@%eh e (Fnd MaS 2 PR (I TENG 3 (PO39 Aegree
3§§or% ]Ia?r)l ﬁ” a |ow

mel am ne tive nat ed sheet vin

refragt; i e | Qi) repekl :
for roE B relARY LIGUERIMED WBLSD B nol §O0K! BEE¥rding to

MaNNEy ¢ as clal cETAAIENt mle XS QP ey ran baf t allrdri gHove
t hi ckness of the cold glass coating |layer (F) was 10

I r m mEnedim@etc 4 (094041dhe. col d gl ass coating agent
(A), the nelam ne resin inpregnated overlay paper
[0aB] t hebnePawidnectrcasiof iapnednah edepatsénnipapergnated
(©), and the phenol resin inpregnated core paper (D)
ver eo peotiaged aipre r 20 ateed sarehnaahérgkess $ { Berbodi nent
1. [0041] Then a transfer sheet was prepared by
appl yi ngA t e loohdngl asestoat Phpragemtqd) overiday paper
surface of an ) .
coated with cold glass (E) was obtained by applying
the cold glass coating agent (A) to a surface of the
melamine resin impregnated overlay paper (B) by a
bar coat method and drying the melamine resin
impregnated overlay paper (B) as a preliminary
treatment so that an after-dried thickness of coating
thereof became 1 pm. The melamine resin
impregnated overlay paper coated with cold glass
(E) has a layer of the cold glass coating agent (A)
(hereinafter referred to as a cold glass coating
layer) formed on a surface thereof.
[0037] 6. Production of a melamine decorative
laminated sheet
As shown in Fig. 1, five sheets of the phenol
resin impregnated core paper (D), a sheet of the
melamine resin impregnated pattern paper (C), and

a sheet of the melamine resin impregnated overlay

paper coated with cold glass (E) were stacked, and
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OPP (Oriented Pol ypropylene) filmwth a thickness of
30 lam by a bar coat nethod so as to obtain an
after-dried thickness of coating of 1 am The
transfer sheet has the cold glass coating | ayer (F)
fornmed on a surface thereof. [004 ?] After that, the
above transfer sheet, the nelam ne resin inpregnated
overlay paper (B), the nmelamne resin inpregnated
pattern paper (O, and the phenol resin inpregnated

cor ey paper , () reessU[':’ @C b‘chgﬁdefhe?@c%hep&r 80
ﬁere

and pressure we e app i'n the same manner

as iphj éﬁi‘t’gﬁ'a{r@% t%mngb'?'%tlli/re re1 g d | |1{r&1"@§)ressure of

renmove er eby a | am ne decorative lamn

shee§ M@ NGy Rel@M ¥ ehr ack iy inded elcayeltiWiet Naminated
water/oil 'repellency (the cold glass coating |ayer

(I'i)3nkermad hawia suaf aeer t hefeottivs ohtaixneth@sr with
shown in Fig. 1. Enbodinment 5 [0043] A nel am ne

decowattiend olidniregtedd eshget (tlavi ngld dlovs s etoacinge layer
i ndex layer with water/oil repellency forned on a
sur f 6Eg) tthemeofl was aobuaifaed ith ea esaime a senieainsdin
Enbodi nent 4 except that an after-dried thickness of
the EohHogliasendodting | ayer 11 Mforned on the

suriace of the OPP filmwas 5 pnu. _Enbodjnent 6

[0Q3Bha1 AAmen ahe Ao mR b 20 T 461Y rierBd B bt Gt g & a

low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in a same
manner as in Embodiment 1 except that an
after-dried thickness of the cold glass coating layer
(F) was 5 pm.
Embodiment 3

[0039] A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the
same manner as in Embodiment 1 except that an
after-dried thickness of the cold glass coating layer
(F) was 10 pm.
Embodiment 4

[0040] The cold glass coating agent (A), the melamine
resin impregnated overlay paper (B), the melamine
resin impregnated pattern paper (C), and the phenol

resin impregnated core paper (D) were produced in
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low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the sane
manner as in Enbodi ment 4 except that an after-dried
t hi ckness of the cold glass coating |layer (F) forned
on the surface of the OP1' filmwas 10 pm Enbodi nent
7 [00451 A nel am ne decorative | am nated sheet having
a lowrefractive index layer with water/oil

repel lency formed on a surface thereof was obtained

In thge SARP. %%@Fﬁe?%%{ﬁfk@%g}ig%%geﬁept that a

cold glass coating age used in place

[o@f1]the qq{éing%é%ﬁgﬁ; r%hnge%%a(g’*}a- )e(pAaPé’lhdbg: pdlying

coati ng agent odi nent °7) A cold

coat{Rg ¢898 él—&s(sAbbhtiiﬁgaa YRtCORPORENhL §QatfakG of an
agent (commercial nane: | RAGUSI TA. L- B4373( BN)

manu®acP uf@edi by tBak Pagler p Kapeilelk@dy 6ilGa. wikthda) thickness
cont ai ni ng al cohol -sol uble organic silicon conmpound
(e.gof HO(ER) by) sasharbasat aoephond ssndh bot@nobodain an
Est and hal ogen ion X as catal ysts. The base conpound
and afieecataledt $harknesxed fat caatanigo of 10: pmand The
are used after diluted wth a_ diluting solvent to an

ar bi tranygfer2sbendedta atiba. cokdbedpwencog tiogsd ager (F)

nmel am ne decorative | am nated sheet having a
formed on a surface thereof.

[0042] After that, the above transfer sheet, the
melamine resin impregnated overlay paper (B), the
melamine resin impregnated pattern paper (C), and
the phenol resin impregnated core paper (D) were
stacked in this order, and heat and pressure were
applied thereto in the same manner as 1in
Embodiment 1. Finally, the OPP film was removed,
whereby a melamine decorative laminated sheet
having a low refractive index layer with water/oil
repellency (the cold glass coating layer (F)) formed
on a surface thereof was obtained as shown in Fig. 1.
Embodiment 5

[0043] A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in a same
manner as in Embodiment 4 except that an

after-dried thickness of the cold glass coating layer
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low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in a sane
manner as in Enbodi ment 7 except that an after-dried
t hi ckness of the cold glass coating layer (F) was 10
pm Enbodi mrent 9 [00471 1. Preparation of a sil oxane
graft-type polynmer coating solution (A") As a

sil oxane graft-type polymer obtained by conipositing
fluorine resin with siloxane, ZX-022-H (hydroxyl

gr oupp Y& YGn e H28m 3Gid s\(ﬁ]f‘éecﬁ Qs nggﬁpf’ i V\ﬁ'&tss"édpm.

xyl ene/ butyl acetate/isopropyl alco manuf act ur e

by FridpiKasehkQogo Co., Ltd.) was used. As a curing
agent, a polyisocy-anate -based curing agent

[0 d£afmer ciAglm 8RR i LORMNATE H ve 1amIdhaetdced Yy having a
Ni ppon Pol yuret hane I ndustry Co., Ltd.) was used. The

si | okewergfahttiypeiP@bxnes y eany itthe vt engo tloerlp sldedicy

m xed so as to achieve a ratio of NCOOH 1.2, and

di bufyt mied dbhaux aterfase addededliemess adtaiaeddl yat the

in an anount equivalent to 0.1 wt% of a solid content

of thense¢| oxanaeyradt inypgemgod ¢merenBudh exarxt utleat an

was diluted 23 arbitrarily with isggropanol, wher eby

a sipbkanedrigrdfthiglpaepsl gherheomihg yotiutdonting layer

was Igth ai ned. i
(F) formed on the surface of the OPP film was 10 pm.
Embodiment 7

[0045] A melamine decorative laminated sheet having a

low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the
same manner as in Embodiment 1 except that a cold
glass coating agent (A’) below was used in place of
the cold glass coating agent (A).
(A cold glass coating agent (A’) in Embodiment 7)

A cold glass coating agent (A’) is a
two-component coating agent (commercial name:
SIRAGUSITAL-B4373(BN) manufactured by Bokuto
Kasei Kogyo Co., Ltd.) containing alcohol-soluble
organic silicon compound (e.g., Si(OR)4) as a base
compound and boron ion B3* and halogen ion X  as
catalysts. The base compound and the catalysts are

mixed at a ratio of 10:1, and are used after diluted

with a diluting solvent to an arbitrary
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[0048] 2. Production of the nelamne resin

i npregnated overl ay paper (B) The nelam ne resin

i npregnated overl ay paper (B) was obtai ned by

i npregnating the bl ack overlay paper having the basis
wei ght of 40 g/n2 with the resin Iiquid conposed
primarily of inelam ne -forml dehyde resin, and
drying the inpregnated overlay paper, rl'lie degree
of inpregnation of the resin was 300% according to

t he c&ﬁ‘ 8lﬁ|t|q,t #19 Jret hod shown by the above

mat hematcal formila 1. [0049] 3. Production of the

mel afi g 146%h Bt BPregnated pattern paper (C) The
mel.a.mne resin I npregnated pattern paper (C was

[0 PPE pi ned Aby, & TRREGNA D £ e P El%‘&nli’ﬁ%%edoélh%retf Bla wiSfg a
in a decorative | am nated sheet having the basis

wei ghidwoteIPRcol vt M abxt Deyeesivitll Gh@ertoiPesgdllency
primarily of nelainine-forinal dehyde resin, and

drylftgrmiwilmﬂoraegm@tezﬂcbatsleepapérwaTshe)ldtagne@d Di a same
i npregnation of the resin was 100% according to the
cal colzat heg nmetshod sholim by dtilee altovd matbephti thht an
formula 1. 2 0050.] 4. Production of the phenol
r esi mftem‘rdagrﬁii eichidonespapért {®)c ok gliericoadging layer
|rrpr(e}‘gnat ed core paper (D)
) was
Embodiment 9
[0047] 1. Preparation of a siloxane graft-type polymer

coating solution (A”)

As a siloxane graft-type polymer obtained by
compositing fluorine resin with siloxane, ZX-022-H
(hydroxyl group value: 120, acid value: 0, kinds of
solvents: xylene/butyl acetate/isopropyl alcohol,
manufactured by Fuji Kasei Kogyo Co., Ltd.) was
used. As a curing agent, a polyisocyanate-based
curing agent (commercial name: CORONATE HX,
manufactured by Nippon Polyurethane Industry Co.,
Ltd.) was used. The siloxane graft-type polymer
and the curing agent were mixed so as to achieve a
ratio of NCO/OH = 1.2, and dibutyltin dilaurate was
added thereto as a catalyst in an amount equivalent

to 0.1 wt% of a solid content of the siloxane

graft-type polymer. Such a mixture was diluted

23



was obt ai ned by inpregnating the kraft paper having
the. basis weight of 200 g/n 2 with the resin |liquid
conposed primarily of phenol -forml dehyde resin, and
drying the inpregnated kraft paper. The degree of

I mpregnation of the resin was 50% according to the
cal cul ating nmethod shown by the above mathematica
formula 1. [00511 5. Production of a nelam ne resin

i npregnated overlay paper coated with the sil oxane

graff- yoeny E 1 ne resin.LApregnat
over 5@%’:%%?81 cggttéé %\??ﬁgtgk)giggf’l o%ﬂrgggf fgt ;%/‘Eg&’xane

pol ygﬁafﬁﬁé})pwspoqlgztrﬁle@_ed da BAPEYi BY1LURG0%I | akBNE  was
graft-type ” polyner "coating solution (A") to a surface
of thpetaimBlkadm ne resin inpregnated overlay paper (B)
by a bar coat nethod and drying the nela.niine resin
[004®t egnaked oWPard gy cpaper (BY as therelindlmanyne resin
treatnment so that an after-dried thickness thereof
becaim pi:. g paae dThe endlagnmipreep eest) i npr egnat ed
overlay paper coated with the siloxane graft ty?e
pol ymer (Hi¢ imad aamginleoxame ngiafpregper pollyorgerlay paper
coating | ayer (F') fornmed on a surface thereof. 25
[ 00508 ) 6w apr eddetiinond op Y ol M L8 Ra taB@ob A bdack overlay

| am nat ed sh . As _sh in Fig. . 1, fj h f
tﬁgl g%@%oq shae\ergng thSe \Ags{sn wlegight’ of 40 Sg Igtzswolth the

resin liquid composed primarily of
melamine-formaldehyde resin, and drying the
impregnated overlay paper. The degree of
impregnation of the resin was 300% according to the
calculating method shown by the above
mathematical formula 1.
[0049] 3. Production of the melamine resin
impregnated pattern paper (C)
The melamine resin impregnated pattern paper
(C) was obtained by impregnating the black base
paper for use in a decorative laminated sheet having
the basis weight of 100 g/m?2 with the resin liquid
composed primarily of melamine-formaldehyde resin,
and drying the impregnated base paper. The degree
of impregnation of the resin was 100% according to
the calculating method shown by the above

mathematical formula 1.
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resin inpregnated core paper (1)), a sheet of the

uael arnine resin inpregnated pattern paper (C, and a
sheet of the nmelam ne resin inpregnated overlay paper
coated with the siloxane graft-type polymer (E ) were
stacked, and heat and pressure were applied thereto
for 80 mnutes at a tenperature of 135C and a.
pressure of 8 MPa, whereby a nel anine decorative

| am nated. sheet having a low refractive index |ayer

' tgr/ eil i _
(0080Y, 1ot 80/ Bl REELATEY, (APpRLLRYInEos B ok donacea
t her g9f o Wog P@Qt apned. Enbodi ment 10 [00531 A nel am ne

decorative [am nated sheet having a |ow refractive

i ndex | ay&ie wptHe M@l efb0ih hiepphkeityte flocwrd gpaper (D)

surface thereof was obtained in a sane nanner as in
Enmbogia®ento b eixcedt bhatimm rad hanidr edhiehi &kreds phper
the siloxane ;graft-type polynmer coating |ayer (F")

was haviarg tEnddda remtwrl gl00S1 24 Gred ani®ne idéc it inesin
| am nat ed sheet having; a |ow refractive index |ayer

wi t hligaa et / opm pepeld ahlcymafldﬂbfed)forp heowlf jeemaldehyde
thereof was obtained in the 26 same nanne as in

Enboti frisdt 2 @xEeptn gHet e dfn paeeat 2 He et aht dkdB8S . of The

the | oxane graft-type ol mer coat I F"
égg,reﬁ%,l of g ?mprggnat‘gony ﬁ In%es?\lller as) 50%

according to the calculating method shown by the
above mathematical formula 1.

[0051] 5. Production of a melamine resin impregnated
overlay paper coated with the siloxane graft-type
polymer (E)

A melamine resin impregnated overlay paper
coated with the siloxane graft-type polymer (E’) was
obtained by applying the siloxane graft-type
polymer coating solution (A”) to a surface of the
melamine resin impregnated overlay paper (B) by a
bar coat method and drying the melamine resin
impregnated overlay paper (B) as a preliminary
treatment so that an after-dried thickness thereof
became 0.5 pm. The melamine resin impregnated
overlay paper coated with the siloxane graft-type
polymer (E’) has a siloxane graft-type polymer

coating layer (F’) formed on a surface thereof.
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Enbodi ment 12 [ 00551 A nel am ne decorative | am nated.
sheet having a lowrefractive index |ayer with water
oil repellency fornmed on a surface thereof eras
obtained in a sane manner as in Enbodi nent 10 except
that zX-007-C (hydroxyl value: 58, acid value: 5,

ki nds of solvents: xylene/butyl acetate, nmanufactured
by Fuji Kasei Kogyo Co., Ltd.) was used as a sil oxane
graft-type polyner obtained by conpositing fluorine

[Odd?] n wgh %i&&%%g-igﬁggggﬁgs_'&t 1&&?@1’?@%& | gl TG ve

corative |lamnate Ing a ow refractive

I ndep, haye{t M tdhwater/oil repellency fornmed on a
surface thereof was obtained in the sane manner as in

Embodi ments 10h 8c€Pint el 4X- @0dte (B1dH Oy o Ve pO%nol
acid value: 0, kinds of solvents: xylene/isobutanol,

manuf @ctwr e¢h Pye Ewjd te daseir eKagype€o.(D)Lt dh )shastusdd the
as a siloxane graft-type polyner obtained by

conposi Itd mg nfd wersiime i nresée g nva ttend sp h okans. pEYbodi(eht and
14 [00571 A nel am ne decorative | am nated sheet havin

a 2a tbwertepfathieven ¢ haexd i ayeesis timpeategnoaited overlay
repel lency formed on_a surface thereof was obtai ned

in thapesam abdfe idd i th Enbbl vepe By aldcépr a haelymer

(E’) were stacked, and heat and pressure were
applied thereto for 80 minutes at a temperature of
135°C and a pressure of 8 MPa, whereby a melamine
decorative laminated sheet having a low refractive
index layer with water/oil repellency (the siloxane
graft-type polymer coating layer (F’)) formed on a
surface thereof was obtained.
Embodiment 10

[0053] A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in a same
manner as 1n Embodiment 9 except that an
after-dried thickness of the siloxane graft-type
polymer coating layer (F’) was 10 pm.
Embodiment 11

[0054] A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency

formed on a surface thereof was obtained in the
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ZX- 028 R (hydroxyl value: 100, acid. value: 5, kinds

of solvents: butyl acetate, manufactured by Fuji

Kasei Kogyo Co., Ltd.) was used as a sil oxane

graft-type pol ymer obtained by conmpositing acrylic

resin with siloxane. Enbodinment 15 [0058] A nela.mn.e
decorative | am nated sheet having a |ow refractive

i ndex layer with water/oil repellency forned on a
surface thereof was obtained in the sanme manner as in
Enbod) t pt .t hat - 022! dgo :
120,9%53{%9% ﬁﬁgﬁ&gé iE SEO%%Q%%&é]I?E’:QXé%Jgne/ gﬂ%?lt an

acet af o r M ACIHUH R DY s sFUDF KASET KOOXQA O .gddf-kype
was used as a siloxane graft-type polyner obtal ned by

conppsi{ i@r fdawtimg 14 est (It v 4 |50xang.. Enbodi nent

16 [0059] A nel am ne decorative | am nated sheet having

a |Bwbefdiactnteliondex | ayer with water/oil

repel lency formed on a surface thereof was obtained
[00m51he damee hanniare ake ¢ o a Embodiament a1@ esbeptt hhating a

ZX-036 (hydroxyl value: 119, kinds of solvents: butyl

acet kie/ pe fraphnot , imdauf hayverew iy Pupitekaesl rkepldency

Co., Ltd.) was used as a sjiloxane graft-type _polyner

obt af e &5l cbnposhEfageabrgreefrwdis of thinefl| bxahesame

Enbodi nent 17
manner as in Embodiment 10 except that ZX-007-C

(hydroxyl value: 58, acid value: 5, kinds of solvents:
xylene/butyl acetate, manufactured by Fuji Kasei
Kogyo Co., Ltd.) was used as a siloxane graft-type
polymer obtained by compositing fluorine resin with
siloxane.
Embodiment 13

[0056] A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the
same manner as in Embodiment 10 except that
ZX-001 (hydroxyl value: 94, acid value: 0, kinds of
solvents: xylene/isobutanol, manufactured by Fuji
Kasei Kogyo Co., Ltd.) was used as a siloxane
graft-type polymer obtained by compositing fluorine
resin with siloxane.
Embodiment 14

[0057] A melamine decorative laminated sheet having a
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[ 00601 A nel am ne decorative |am nated sheet having a
| ow refractive index |aver with water/oil repellency
formed on a surface thereof was obtained in the sane
manner as in Enbodi nent 10 except that a bl ocked

pol yi socy=anat e- based curing agent (commrercial nane:
CORONATE 2507, manufactured by N ppon Pol yuret hane

I ndustry Co., Ltd.) was wused as a curing agent.
Enbodi ment 18 [ 00611 A nel am ne decorative | am nated

sheeq @arb?ga@ {;8“{1{8%5(3?5 %e Wdex v 2Y8L/ l”}e ellency

wat er repe ency orrre on a surface t ereo was

obtafnegh d bhe o S ARMNEh8%eb? FROALMAInkOd in the
except that a bIocked pol yi socyranat e- based curi ng

agentam{ €0OMBMGA @t NARInSURIEWbeiBL8ht7 BO except that
manuf actured by Sum ka Bayer Urethane Co., Ltd.) was

usedZ&s (2 8 cRr (g dageny ] ‘Eobedi memo, 10cid06RMué: 5, kinds
i nel ai ni ne decorative | am nated sheet having a | ow

refraét suéviemdex |myeylwiatcke twetesr /miadnnépekercy by Fuji
formed on a surface thereof was obtained in the 29

sameKresmier Kasgyn. Enbodiliteht Maexcepe d has aa siloxane
bl ocked pol yi socyanat e-based curing agent (comercial _.
nanesTBés! ol pommessm taganud aleY ug e By S Stk gaacrylic

Bayer Uret han Ltd.)
resin wit s1onane.

Embodiment 15

[0058] A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the
same manner as in Embodiment 10 except that
7X-022 (hydroxyl value: 120, acid value: 5, kinds of
solvents: xylene/ butyl acetate, manufactured by
Fuji Kasei Kogyo Co., Ltd.) was used as a siloxane
graft-type polymer obtained by compositing fluorine
resin with siloxane.
Embodiment 16

[0059] A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the
same manner as in Embodiment 10 except that
7ZX-036 (hydroxyl value: 119, kinds of solvents: butyl

acetate/2-propanol, manufactured by Fuji Kaseil
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was used as a curing agent. Enbodi nent 20 [00631 A
nmel am ne decorative | am nated sheet having a | ow
refractive index |layer with water/oil repellency
fornmed on a surface thereof was obtained in the sane
manner as in Enbodi ment 1.0 except that the follow ng
was used as a siloxane graft-type polyner coating
solution (A"). (A siloxane graft-type polynmer coating
solution (A") in Enbodi nent 20) A silicate-based

cur i ?g)cgt%gfggo(gmr)ﬂﬁhsn%d %/E; AYLi R A6 & 2lft-type

manu b coat Co., Lt was used as a

Curlﬁ81$ﬁﬁ@f,o@9913@dpw o hpyEahi nwer riiiedrvkiA with

100 parts of the siloxane graft-type polyner. 7 parts
of alumxwhrethyl. acetoacetate diis opropylate
(commercial name: ALCH, manufactured by Kawaken Fi ne
Chente@bs di@@entllld.) were used as a catalyst. and 20
parts of acetylacetone were added thereto as a

[00@atti onA st ebpimig egentor Ekiceptl afroi nptie dabbweyt Aaving a
si | oxane gr aft-type polynmer coating solution (A") was
30 producedrantihe sadexnbaner a#sitin vEabedi eehtepmllency
Enbodi ment 21 (C)~1d] The sil oxane gr aft-ﬁ?ype, pol ymer
coatiammesb| onj oh AT acehe heram nd 2 esPR tiadgreynabed e

same manner as in Embodiment 10 except that a
blocked polyisocyanate-based curing agent
(commercial name: CORONATE 2507, manufactured
by Nippon Polyurethane Industry Co., Ltd.) was
used as a curing agent.
Embodiment 18

[0061] A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the
same manner as in Embodiment 10 except that a
blocked polyisocyanate-based curing agent
(commercial name: Sumidule BL3173, manufactured
by Sumika Bayer Urethane Co., Ltd.) was used as a
curing agent.
Embodiment 19

[0062] A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency

formed on a surface thereof was obtained in the
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overl|l ay paper (B), the raelam ne resin inpregnated
pattern paper (C, and the phenol resin inpregnated
core paper (D) were produced in the sane manner as in
Enbodi nent 9 [0065] Then a transfer shoot was prepared
by applying the siloxane graft-type polyner coating
solution (A") to the surface of the OPP (Oriented

Pol ypropyl ene) filmw th the thickness of 30 pmby a
bar coat nethod so as to obtain an after-dried

thi ngyésg{an%oea}igg gL %élblp%@?mem &b@%;é?e%ggp%ﬁtat a

has oxano graft-type ymer  coatin

(1a'h1ofREREM O;i)ec?lﬁ}%r(;c%%??hz%rﬁefsed 00661, M £e" thalent

t he above trans sheet”, amne resin

| mpr eonatad revan! ay Rapere(B). 1Hbem HBhAY Ne BB 65N,
i npregnated pattern paper (C, and the phenol resin

| mpr egALEd cee PaAPerS (4 i var 8 a pé acked tiHh A8 8o., Ltd.)

order, and heat and pressure were applied thereto in

t he wane usovheds as duribgbodement 9. Finally, the OPP

filmwas renoved, whereby a nelam ne decorative

| am Baw bd dsmeent Béving a | ow refractive index |ayer

with waterloil 31 repellency (the siloxanc graft-type
[0QBY mer éomeh@mllra@efec(@rayuf@rlmulontadsurllfeaa:tehavmg a

t hereof was obtai ned. = Enbodi ment, 22 [ 494967] A

mel alA Wel BEEBEALY Gel 1 dARnhR 86 'sHEdth Waetag/all repellency

formed on a surface thereof was obtained in the
same manner as in Embodiment 10 except that the
following was used as a siloxane graft-type polymer
coating solution (A”).

(A siloxane graft-type polymer coating solution (A”)
in Embodiment 20)

A silicate-based curing agent (commercial name:
Methyl Silicate 51, manufactured by Colcoat Co.,
Ltd.) was used as a curing agent, and 20 parts
thereof were mixed with 100 parts of the siloxane
graft-type polymer. 7 parts of aluminum ethyl
acetoacetate * diisopropylate (commercial name:
ALCH, manufactured by Kawaken Fine Chemicals
Co., Ltd.) were used as a catalyst, and 20 parts of
acetylacetone were added thereto as a reaction
stopping agent. KExcept for the above, a siloxane

graft-type polymer coating solution (A”) was
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| ow refractive index layer with. waterioil repellency
formed on a surface thereof was obtained in a sane
manner as in Enbodi ment 21 except that an after-dried
t hi ckness of the siloxane graft-type polynmer coating
| ayer (F) formed on the surface of the OPP filmwas
10 lira. Enbodi nent 23 [0068] A nel am ne decorative

| am nat ed sheet having a |ow refractive index |ayer
with water/oil repellency formed on a surface thereof

was pbLalfiedy it ;ttﬁl’teeerﬁisag'?i%eg&?ﬁ?{i@%é QnE'Eﬁ[]{‘in‘EP ealt 10.

except that an ckness of e sil oxane

ar af i ¥BE i sRehyer coating layer (F') forned on the
surface of the OPP filmwas 50 | am Experi nent al

[0xahpl e T He melaMore flecor @i i ve- tyand natedl ghest havididng
a lowrefractive index |ayer with water/oil
repesbbncionf ot ARY ortlee sunfed@aniher eobswas obipiegdated
in the same manner as in Enbodi nent 1 except that an
af t eovdrieg phipknesB) oft Hchemedhonghassecoat ingp ragemted
(F') was 0.5 lira. 32 Experinental Exanple 2 A
nel apanéedacpratd vd Q)ank nat el eshdetn hviesgnaimpye gnated
refractive index layer with water/oil repellency
f or neelr e arsur f Rdewtater @gfo dwagedotai iled s amananner as

in Embodiment 9.

[0065] Then a transfer sheet was prepared by applying
the siloxane graft-type polymer coating solution (A”)
to the surface of the OPP (Oriented Polypropylene)
film with the thickness of 30 pm by a bar coat
method so as to obtain an after-dried thickness of
coating of 0.5 num. The transfer sheet has the
siloxane graft-type polymer coating layer (F’)
formed on a surface thereof.

[0066] After that, the above transfer sheet, the
melamine resin impregnated overlay paper (B), the
melamine resin impregnated pattern paper (C), and
the phenol resin impregnated core paper (D) were
stacked in this order, and heat and pressure were
applied thereto in the same manner as 1in
Embodiment 9. Finally, the OPP film was removed,
whereby a melamine decorative laminated sheet

having a low refractive index layer with water/oil
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sanme manner as in Enbodi nent 1 except that an
after-dried thickness of the cold glass coating |ayer
(F') was 15 lam Experinmental Exanple 3 A nel am ne
decorative | am nated sheet having a |ow refractive

i ndex layer with water/oil repellency forned on a
surface thereof was obtained in the sane manner as in
Enbodi nent 9 except that an after-dried thickness of
the sil oxane graft-type polyner coating Iayer (F")

was Do 031P gﬁf??ﬁb”@? eetﬁ)r? a?ft"'t V8er coating

decorative nated s I ng a ow ref ractive

I nde}(airé‘i‘e(rFW)thﬁ’iﬁ‘éq b la EERTLIRNEY e TR s @bt Aned.
surface thereof was obtained in the sane manner as in

EnmboBiniBRid i exgept2 that an after-dried thickness of
the siloxane graft-type polyner coating |ayer (F")

[00&%] 150 pi m e Conpiaratd eeo Exaimpt d almThe teliesble stediaving a
i npregnated core paper (1))), the nelamne resin
i mprbgwaredr patieemmpdpar 14€er warth tvheteel ani e preldiemcy
i npregnated overlay paper 33 (B) were produced in the
samef oemreed s arsuEEmgntﬂ@ﬁrelzf Wreed o b fd vee dhets pdme
t he phenol resin |npregnated core paper (D), a sheet
of tWeAnpEtaniafe Aasi M SyMaRY ph ft e? KCpRjer th@t an

and
after-dried thickness of the siloxane graft-type

polymer coating layer (F’) formed on the surface of
the OPP film was 10 pm.
Embodiment 23
[0068] A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the
same manner as in Embodiment 21 except that an
after-dried thickness of the siloxane graft-type
polymer coating layer (F’) formed on the surface of
the OPP film was 50 pm.
Experimental Example 1
A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the
same manner as in Embodiment 1 except that an
after-dried thickness of the cold glass coating layer
(F’) was 0.5 pm.
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a sheet of the mm.elarine resin inpregnated overl ay
paper (B) stacked, and heat and prossuro were applied
for 80 mnutes at a tenperature of 135C and a
pressure of 8 MPa, whereby a nel anm ne decorative

| am nat ed sheet was obtained. [00691 Then, the
nmel am ne decorative | am nated sheets produced in
Enbodi nents 1 through 23, Experinental Exanples I
through 4, and Conparative Exanple | were eval uated.

(Evakyﬁg;r(%ﬁ{}nﬁ{g;%j)@a%gﬁﬁyglyati on using an actual

finge gerprint was attached to a

surface A0ty epeh iTRd aNd O¢r JELRE qtiﬂi?n'a%@d‘%‘heéjets'ﬁeaeshng a
and it was visually eval uated how noticeabl e the

fingEwr kBfrWasivEVRh Bak PAyer Gentila vhgeagoiDhrl@Sllency
o: The fingerprint is not noticeable A: The

fingfopmied b% Sdighitdfy ceotilceabbé wxasTld tfdinged pihntthe
is noticeable [00-101 (ii) Evaluation using an

arti$aomal fangerprast inl iKmildo i mm @t vilewpoiaywt ofhat an
guantification and 34 reproducibility, anti-

fi ngefpeirmrigpdpdricknass efailatedl dsglaparoating layer
artificial. fingerprint liquid. Evaluation nmethod is

as folilowsas[bPinm1] A solution having a triolein

contgnt of. 20% was
ﬁxperlmelgta Example 3

A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the
same manner as in Embodiment 9 except that an
after-dried thickness of the siloxane graft-type
polymer coating layer (F’) was 0.05 pm.
Experimental Example 4

A melamine decorative laminated sheet having a
low refractive index layer with water/oil repellency
formed on a surface thereof was obtained in the
same manner as in Embodiment 9 except that an
after-dried thickness of the siloxane graft-type
polymer coating layer (F’) was 150 pm.
Comparative Example 1

The phenol resin impregnated core paper (D),
the melamine resin impregnated pattern paper (C),

and the melamine resin impregnated overlay paper
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prepared using nmet hoxypropanol as a diluent, and four
parts of Kanto | oam were added thereto, whereby an
artificial fingerprint liquid was obtained. The
artificial fingerprint liquid was wuniformy applied
to an acrylic plate with a bar coater, and the
acrylic plate was dried at 100( for three mnutes. A
silicone cap (dianeter: 50 man) was placed on the
acrylic plate, and the artificial fingerprint quuid
was n rr.ed b il1tgo c app!

(B? 5&8% %&H@_@Lg i f1 Le a#%me PRI

| oad g/ c for secon en the sﬂql cone

cap masbRlFAGRdnaN eachtigsh, FpPeei Nl & bE! %'fn'trhee phenol
decorative | am nated sheet), and the artificial

fingespthntin p AUt ¥esdt consf gydpdr (@Y hey tghket of the
speci nen by applying a | oad of 300 g/ch for 10

secondsla R isw fracd rcahop r dighif eredcealbet waep a pef @), and
and after transfer of the artificial fingerprint

| i quads has tMpds thed m ahglnant ¢ - f ¢ siger pnimte pneperd yverlay
was eval uated using AE value (the snmaller the AE

val upaipsr (e moree exdotkedt andi hfewrtg@rrpdmressure were
property . is). (iii) Contact angle nmeasurenent

Appr dRIPHAE ] Jos [0 omidenbppzad Watt@rmare 1 e ge aéua35 C
is placed on a surface of ea nmel am ne decorativ

| am A8edasHREE SSHI® aCo aﬁlpéngl m}\ﬁa'se Yrea?su%%ifamme

The aer(}to%%tm%%gﬁgmm?ga 8 nsheet was obtained.

[0069] Then, the melamine decorative laminated sheets
produced in Embodiments 1 through 2 Bl
Experimental Examples 1 through 4, and
Comparative Example 1 were evaluated.
(Evaluation method)

(i) Evaluation using an actual fingerprint

An actual fingerprint was attached to a surface
of each melamine decorative laminated sheet, and it
was visually evaluated how noticeable the
fingerprint was. KEvaluation criteria are as follows:
o: The fingerprint is not noticeable
A: The fingerprint is slightly noticeable
X: The fingerprint is noticeable

[0070] (ii) Evaluation using an artificial fingerprint
liquid

From a viewpoint of quantification and
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measuring five contact angles at five different

poi nts on which the deionized water or oleic acid is
pl aced, and cal cul ati ng an average val ue t her eof
rounded to the nearest whol e nunber, CA-X type

contact angle nmeter manufactured by KYowa Interface
Science Co.. Ltd. was used as an instrunent neasuring
a contact angle. (iv) Carity evaluation Cdarity of
printed patterns of each nelam ne decorative

lagrgnh?é‘bggdtstgfleéaﬂo c?liaf %/ grg\é:és%%ﬁ ngglegpg%hquewas
Pringed 1paliesl Ng, GaHy be, £ eﬂﬂﬁllgﬁéff‘fﬁﬂ 'I‘lp\’:/i‘eeléltfogg(g{fld.

of lights and white blur are sl

(v) BefdiaedtMen index, dBasdemepl]dwief ractive index on
a surface of each nelanm ne decorative | anm nated sheet

[oovag ] neasw ed 1witilb n DR WPn BULt ¢ r MEleEhER ot ARPEf 20% was
a~etrac.tonmeter (manufactured by Atago Co., Ltd.).

Ref r aekipwere d ndexnwasn eedsin eprap aan shves eagdilae i89and
nm 36 [0073] (vi) Abrasion resistance neasurenent
Abr aféon resirstanck dfaedoh dreham neerdecardatéde thereto,
| am nated sheet was neasured according to JIS K
89029 h®o8byt est i ng andtifdeiak or fimgenareat liquid was

obtained. The artificial fingerprint liquid was
uniformly applied to an acrylic plate with a bar
coater, and the acrylic plate was dried at 100°C for
three minutes. A silicone cap (diameter: 50 mm)
was placed on the acrylic plate, and the artificial
fingerprint liquid was transferred to the silicone
cap by applying a load of 300 g/cm?2 for 10 seconds.
Then the silicone cap was placed on each test
specimen (melamine decorative laminated sheet),
and the artificial fingerprint liquid was transferred
to the test specimen by applying a load of 300 g/cm?2
for 10 seconds. A surface color difference between
before and after transfer of the artificial fingerprint
liquid was measured, and anti-fingerprint property
was evaluated using AE value (the smaller the AE
value 1is, the more excellent anti-fingerprint
property is).

(iii) Contact angle measurement
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t hernosetting hi gh-pressure decorative sheets)
(Evaluation results) Tables | and 2 show t he
eval uation results. [00741 [Table 11 abrasion after

ant r gerprint contact angle p ooeo y |I' resistance
appLratnn dried ,-- - ---- .- ------ refractive
appearance --- - Carity met hod t hi ckness act ual

artificial index abrasion t X n) fingerprint
fingerprint water oleic acid vafue Nottid. L inosl

Embodi ment {14786 by 57182 81 1098 gd; W arer or oleic
Errbogb{raantl.s B(lb)cejfp @R A 104 f@Jceo %f44e§@ﬁ melamine
Enbodi nent; (2) 0O 0 0.4 107 61 0 6.45

""decora‘tiVE'lam1nated sheet;-and a- contavt anygle was

----measured--- --'I‘-he--c:on‘t-ac&ﬁb@dhgfbélt W ds (Zodn@ Oby
0,4 706 60 01 4 69 8 1 E 1111 ..." """""< 'FEnbadir
ens mad0rifkgQ e 5 cblvtHAt Sdnglds WO fiBe different
Enbodinment ( 1) 1 0 0 0.4 104 60 Q1 4 982
----points-on which-the-deionized - water-or -oleic-acid is
placed, and calculating an average value thereof
rounded to the nearest whole number. CA-X type
contact angle meter manufactured by Kyowa
Interface Science Co., Ltd. was wused as an
instrument measuring a contact angle.
(iv) Clarity evaluation
Clarity of printed patterns of each melamine
decorative laminated sheet was visually evaluated
under oblique light. Criteria of clarity are as
follows:
o: The printed patterns can be clearly observed
A: Reflection of lights and white blur are slightly
observed
[0072] (v) Refractive index measurement
A refractive index on a surface of each melamine
decorative laminated sheet was measured with
DR-M2 multi-wavelength Abbe refractometer
(manufactured by Atago Co., Ltd.). Refractive

index was measured at a wavelength of 589 nm.
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Enbodi ment (1) 10 0 0 0,4 105 61 0 1.45 947 1 jk(

Exoenne rt 1. ,
60 0 7.45 959 |
15 in part S0 0,5 108 63 0 1.46 949
37 a it ngerprirt contact angle abrasion

after-

I nger pri nt

clarity thicxnc s -nca erp in index bra. i"n method ]
nd aci 31 %ggggg@w@ %e%(%lﬁgﬁlé%d&o 00,8
""""""'o'f"'e'a'c'h melamine

) 0,5 uneven =

Experi mant al i

103 47 Oﬁllm'ag53n T rESTStance

Exanple 3 0 0-53 10,

whi tened Exanple 2 i)

[0075] [Table 2]

handl i ng of property [ ] resistance
_refrarty atton noe grated artificial

0(??‘8] r ar((z‘f?&b?h%lh

appli -

di et peal

- --decoratilklenhgeh eakkd b%e@ﬁ@s%&a@s@?eﬂoécg%fglzlng

1 49t6 U53 358690251998. (testing- method -for -laminated

151b

971

-IlF EL~p Enb 1dinent 11 U) 50 0 0 O

--- - Enbodi nent 12 10 0 0 O

07 | ﬂlez#&lﬁ)sétﬁﬂnQSBlgEn’pMSmante 0JedOratdve OBet@B)47

0 150 979 Enbodinent () 10 0 0 0 0.7 102 48 0 1.50

950 (Evaluation results)

Tables 1 and 2 show the evaluation results.

[0074] [Table 1]
after— anti-fingerprint contact angle abrasion
application| dried i - larity | refractive betai
method | thickness | 2PP®2rance actual gt clerty e S
Cum) fingerorint| fiNEErPrint | water | oleic acid value
gerprint liquid [times]
EmbO?lment 1) 1 Ie) 0.4 105 60 O 1.46 973
Embodment| (1) 5 o o 05 [105| 61 [ O | 148 954
Emb°g‘"‘e"t 1) 10 o) o) 04 |107]| 1 O | 144 966
Embogiment (2) i e O 04 107 61 O 1.45 945
Embodiment | (2) 5 o) o) 04 [106| 60 | O | 146 981
Embogiment 2) 10 e o) 05 107 61 O 1.45 978
Embo;iiment ) 1 O 'e) 04 104 60 O 1.44 982
Embogiment 1) 10 'e) '®) 04 105 61 O 1.45 947
Eporma | (D 05 | uneven | O 08 |104| 60 | O | 145 959
Eéz::;rgin;al (1) 15 Wl:'t::r‘id o) 05 |106| 6 | O | 148 949
[0075] [Table 2]
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14 ---mimee e - -
di 5 nent] -~) 10

Ol 00O0O0.7 103 49 O 1.51 982

Enbo 1

Enbodlnent ;31 10 OO0 08 102 47 O L51 977 16 - - -
Enbodinent’ ;1) 10 0 O I O 08 101 48 0 1. 50 964 17
Enbodi nent 1 10 O 0 O 09 100 47 O 151 965 - ----- - -
-------- Enbodiment E 19 "71 16 O0 O 0,7 102 48 O
1.52 939 E:F T 2dii nent 1 )nlt]ing@pri@ | czﬂa an@& 302 46 O abrasion
1. 51 9’?'3 ni apEEm S V Property. = SI .t21efr'acti\le Zaslstance
05 0| {Tuth| 810144 "’ﬁ[,eia 08P [ertfioial [ Lo | BT Ve | abrasion
[u .~ | fingerprint aater . value
Enbodi nent“ (o) 10 [0 0 O [frer 103 idd 5 (934 | 22 | times]
EnbeEmioo i WENt o523 (2) 5Q30 D & 0,09 6802 49 Q; 1. 23 P4Q | s
i -4 Experimental 1" - -010-121100-45 4 057
EMPPE™8 @) { -8 {-O-[---G -1-O----07--[-10+{49-| G | 150 971
R N e [0 mag---
Emb°1d1' iment] ~ 50 0 o) 0.6 02| 49| O 153 958
Emb°1d2iment ) 10 0] 'e) 0] 0.7 101 | 48 0] 1.51 985
Embo1d3iment ) 10 e} o) e 0.9 100 | 47 O 1.50 979
Embcﬂiment ) 10 o) e} e} 07 102 | 48 O 1.50 950
Embc;dsiment 1) 10 o) e} (e 0.7 103 | 49 O 1.51 982
Embo1d6iment ) 10 o 0] O 038 102 | 47 O 1.51 977
Emb°1d7iment ) 10 9] 0] ®) 08 101 | 48 0] 1.50 964
Embo1dgment ) 10 o 'e) o) 0.9 100 | 47 O 1.51 965
Embo1d9iment ) 10 0 0] 'e) 0.7 102 | 48 O 1.52 939
Embogment ) 10 0O 0o o) 08 102 46 | O 1.51 973
Embodiment| (2) | o5 o) o) o) 07 |11 4| O | 152 982
Embodment| (2) 10 o) o) o) 08 |1w03| 47| O | 15 934
Embodment| (2) 50 o) 0 0 09 [102]| 49| O | 153 940
E)éperimental ) 0.05 |uneven O O 1.2 100 | 45 O 1.54 957
xample 3
EEZZ:::EHTI m 150 O | warpage o} 1.1 02| 48| O 1.53 976
Comparative _ _
e o o x 5.9 73| 23| A 1.66 971
In tables 1 and 2, “application method (1)”

[0076]

indicates a method in which a coating is applied to a

surface of an impregnated paper,

method (2)”

and
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application

indicates a method using a transfer

sheet, in producing each decorative laminated sheet.

melamine

As shown

decorative
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in tables 1

and 2,

laminated

each

of the

sheets of



Err i O 71 ....102 1 48 _...... 01,53 976  -------
......... Omr ive 00 x 59 73 23 a a.6 971 Ex no e
In tables I and 2, "application nmethod (.1)"
indicates a nethod in which a coating is applied to a
surface of an inpregnated paper, and "application

met hod (2)" indicates, a nethod using a transfer
sheet, in producing each decorative | am nated sheet.
[0076] As shown in tables I and 2. each of the

el agirﬂﬁo%‘}xgéﬁttiqu ltmmggd Z%he\@%% %fxc_egllte t in that a

Enbodi nent s through 23 s excellent 1In at a

Finggnpss PhrAE WesSS 18QL GRARLR IR Bl ArU8aGYY R6intact
angl e against water and oleic acid (had water/ ol

repehhefley)aghedlst aly £x6£l hedt 6ladd tyeidadhadsmhlter/oil
refractive index, and had a hi gh abrasion resistance.

I n agépeilbemceachhafd tha neienileea dedorsttiyyehad a small
| am nat ed sheets of Enbodi ments 1 through 23 had a

goodr afipeat ancan dexl, whi d elnbdgaahdghappages iwer e sisttance.
observed. LO0O77] In contrast, the nelam ne decorative

| ani hat ed d dstéetn,of e@srdparaf | wéh Examsilamings pogroiative
that a fingerprint was noticeable, had a sma

|
cont btm inghift @ sdyap hsto Wdtrab cthiamsindisc lath 80 ugils A hypetid a

a poor clarity, and had | ar ge refracti&/e i ndex.
good appearance, and whitening and warpage were

not observed.

[0077] In contrast, the melamine decorative laminated
sheet of Comparative Example 1 was poor in that a
fingerprint was mnoticeable, had a small contact
angle against water and oleic acid, displayed a poor
clarity, and had a large refractive index.

[0078] In the melamine decorative laminated sheet of
Experimental Example 1, there occurred application
unevenness in appearance, thereby resulting in poor
appearance thereof.

[0079] Although the melamine decorative laminated
sheet of Experimental Example 2 had an excellent
anti-fingerprint property and an excellent clarity,
whitening was observed in part, thereby resulting in
poor appearance thereof.

[0080] In the melamine decorative laminated sheet of

Experimental Example 3, there occurred application
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[00781 In the nel am ne decorative | am nated sheet of
Experi nental Exanple 1, there occurred application
unevenness i n appearance, thereby resulting in poor
appearance thereof. [00 7 91 Although the nel am ne
decorative | am nated sheet of Experinental Exanple 2
had an excellent anti-fingerprint property and an
excellent clarity, whitening was observed in part,
thereby resulting in poor appearance thereof. [a08, 0
Int 1,126 c td, 1 nat ed sheet of
Expé??ﬁgﬁ%gﬂbésaﬁglgbgfkﬁﬁé?g%gccurred application

[od$9P] unevanpess dy, ppReas ancer e fA081] olhe exal uaki @ mine
result of thxe nelamine decorative |am nated sheet

of ExpebrarAtal Examdgted vashsldightlof i nEerp@fit@ntal
that of Enbodinents 1. through 2 in handling because

t he Exmpngdreat etl papes oflFxipely nehhdbridxanpbe 4hwats of
found to be warped. 4.0 CLAIM5S 1, A nel am ne
decoEat beel imaenrtat dtbreetgbofPr ini hgin dlimeg e neuse the
resin layer; and. a low refractive index |l ayer having

a | owep regnadeidve apadesf t Rap ermefemdot ] Jex impke of was
the nmelanmine resin |ayer and forned upper than the

mel afe wadr &8j he| wperped.
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2. The nel ai ni ne decorative |am nated sheet recording
to claim1l1, wherein the refractive index of the | ow
refractive index layer is 1.55 or less. 3. The
nmel am ne decorative | am nated sheet according to
claim1 or 2, wherein the low refractive index |ayer
has water/oil repellency. 4. The nel am ne decorative
| am nat ed sheet according to claim3. wherein a water
contact angle of the lowrefractive index layer is
900 or nore, and an ol eicq,aqi\gcontact angle of the
| ow refractive index layer is 45 or nore. 1. The
nmel am ne decorative | am nated sheet according 41 to
any of clainms 1 through <, wherein the |ow refractive

1. i ndex haYemife€QeRT atddhe PRI hlY dObhebtl c@phrdsing:
gl a8s coating agent; or t,h) a 4ilox,ane graft-type
pol yyreh edbimiheridsBnbyayer; hild: ; 8TS. e conpcr;
a.rting fluorine resin or acrylic resin with
a low refractive index layer having a lower refractive
index than a refractive index of the melamine resin layer

and formed upper than the melamine resin layer.

2. The melamine decorative laminated sheet according
to claim 1,
wherein the refractive index of the low refractive

index layer is 1.55 or less.

3. The melamine decorative laminated sheet according
to claim 1 or 2,
wherein the low refractive index layer has water/oil

repellency.

4. The melamine decorative laminated sheet according
to claim 3,

wherein a water contact angle of the low refractive
index layer is 90° or more, and an oleic acid contact angle

of the low refractive index layer is 45° or more.

5. The melamine decorative laminated sheet according
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to any of claims 1 through 4,

wherein the low refractive index layer is composed
primarily of:

(a) a cold glass coating agent; or

(b) a siloxane graft-type polymer obtained by

compositing fluorine resin or acrylic resin with siloxane.
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