DESCRI PTI ON DECORATI VE BOARD TECHNI CAL FI ELD [00011This invention, relates
to a decorative board, particularly to a non-conbusti bl e decorative board.
BACKGROUND ART [ 0002] Conventionally, there is a known decorative board with
fireproof performance and non-conbustibility (hereinafter referred to as a
"non-conbusti bl e decorative board"). Such a non-conbusti bl e decorative
board includes a core |layer, which is a prepreg fornmed by inpregnating an

i norgani c fiber nonwoven fabric with a slurry including phenol resin or

mel am ne resin as a binder conponent (see Patent Docunents 1-3). Patent
Docunment 1: Japanese Unexam n @Eqb' ation Publication No.

2004- 230611 Pat ent Docunent 2ﬁg§§gg§ggg ne%gnined Pat ent Application
Publ i cati on No, 10-44323 Patent Docunent 3: Japanese Unexam ned Pat ent
Application Publication No, 64-56540 DI SCLOSURE OF THE | NVENTI ON PROBLENMS
TO BE SCOLVED BY THE | NVENTDANC () @008l vHOWBYEA RB non-conbusti bl e decorative
board in which a prepreg containing phenol resin as a binder conponent is
used as a core layer has a limtation in additive anount of the binder
conmponent, in order to ensure non-conbustibility. Accordingly, a finished
non- conBhELG BINI ek br HililvbDboard is slightly inferior in strength and
interlayer adFesion. Al'so, since the additive anount of the binder
conponerQ Q@1 ni t dhisantnyparteby ar dlakrs ngor at ide opraniveobgaid, fill er
is increased, snoothness_of a surface of the non-conbustible decorative
board may be dEﬁéM%Pi@&élY toco N Ot nesthBehihbe dhonoEafbusth pRr&Eddecor at i ve
board, in which a prepreg containing nelamne resin as a bi nder conponent
is used as a core |ayer can ensure non-conbustibility even when the

additiv bj r conmponent is significantly increased, as
conpareggaﬂ?#ﬂ%ﬁgﬁ£g@§)6#ﬂ§ﬁenol resin. However, nelamne resin itself is
hard an Wbl e, Qﬂg -t he {fiini she on-.cQo ible rati. board
sonet i ngﬂu%%ﬁ an inf er%’glrﬁscé{opleanlglt’ph. %Flb%f)(g] '?ﬁe %?g%{eél%q n\gg(r\?t?llrgant{l i ch was

made in view gftle aboyginphas a | esb et o obtaifd 3, 46cQrativ MEANS
FOR SOLVI NG THE %RCBLENS%?SOOG]A Qgggiat§ve bogrgliﬁ tﬁquaesengnf%vention

includes a corgohayemm bNStibliltefd Th & HNERFEr | RElfee-BY afoi NPg gani ¢ fi ber
substrate inpregnated with a slurry and a decorative layer, and the slurry
contains (a) afnohgadintbluesiibleonpiedt atnecé udbbg ad’'Phenol e el dehyde
resin and an am no-fornmal dehyde resit (b) one or nore selected froma group
consi sting of nambgwahbustiibilea,d¢abeaandef I asdh, 1ardudys aanmetoale

hydr oxi de. [00071The decorative board in the present invention has a high
non- conbusti bildygr, andiahsie hap rkipgre g foemhadyby aolipess gnadnd gstumengt h
since the core layer is constituted by the prepreg including the inorganic
fi ber substratEn¢hprageat Etbort hnpa)w pKe ror gami 1 cr edt it heomporsdmtr riyhel udi ng
t he phenol - fo. rnal de hyde resjn and the ami no-fornmal dehyde resin, (h) one
or more sel ect BYCEY wgheﬁfgrrb% regad of MG lgmenepbast e, asi@ peadeanl ¢ and.
fly ash, and (c) the netal hydgoxide, 0008] The degorative board in the
present invent§ &M MHAE Rt é§8él?@ﬁ@lghﬁ?éﬁglg hgégg'since t he decorative
board includes,t he abgye-described core |ayer articularl ince the
conponent (b) ﬁ)a%ge{lﬁe(izgﬁﬂ&hgﬁtt ?Jg) ‘g?gacrb#%i &gaeixr?lflﬁgegyufra{})e.nt[ 00091The
decorative bo%? ilF LPe RTBS8NG Y S0 heD. I Eh gL 3Bl £pNtains a silane
coupl i ng agent Rithe 1C8onclr rent “Use of the sil ane coupl i ng agent
wth the phengssfohfRisishydee hasif: angoldife 881 1Pn bRl ARy dP e can
further inprove physical properties, slich as a esi on, nOH-COgbUSthI|Ity,
strength, heaygp?§i§§gﬂ§§,p@nﬂibggﬁggnggépqipnppgggy. [0010] As the silane
coupling agent, for exanple, an epoxy silane coupling agent, an am no

sil ane coupl i rYa6gamnt .Dapdn@pnacry! Fhbanee oUpS heg aageRle dar B apfeafter abl e in
ternms of adhesion. Especially when an epoxy sil ane coupling agent is used,
its high reactApptlycatidmnaludriina-tion N delbytes ¢ 84i0n and a
phenol - f or mal dehyde resin leads to an inproved interlayer strength.

[ 0011] Al so, when an ami no silane coupling agent is

used, i tshighreactivityw t han am no-formal dehyder esi nand phenol - f or nal dehyde
resin leads to an inproved interlayer strength. [00121The epoxy sil ane
coupling agent includes, for exanple,

B- (3, 1- epoxycycl ehexyl) et hyl t ri net hoxysi | ane),

y-gl yci dyl oxypropyl tri met h. oxysi | ane,

y-gl yci dyl oxypr opyl net hyl di et hoxysi | apne, gl yci doxypropyl tri nmet hexysil ane,
etc. (0013) The am no sil ane coupling agent includes, for

exanpl e, 3- am nopropyl tri met boxyai | ane, 3- am nopropyitri et hoxysil ane,

N- (2- am noet hyl ) - 3-am neprepyl tri net hoxysi |l ane,
N- (2- am noet hyl ) - 3- am nopr opyl net hyl di met hoxy




[ 0019] Si nce the total blending amount in solid equival ent of the conponent
(b) and the conponent (c) is 4 or nore parts by weight, non-conbustibility
is further inproved. Also, the total blending anbunt is 19 or |ess parts by
wei ght, interlayer adhesion is further increased, [0020] A content ratio of
the slurry in the prepreg is preferably 500-3000% according to a

cal cul ation nethod indicated by a fornmula 1. 100211[ Fornul a Wi ght of
prepreg - Weight of inorganic fiber substrate Solid content x100 (1) ratio

o A I g, 30 LI coten, 400 of the
| mpr oved oA a1 3 Jo€ -+ e EORNSOLYS D! ey ST VIS BPPIRr | ess falling
content |1 | Ke

of a soli S un y to I ncrease, and thus easier handling of the
decor ati Y@fol@fw d cafoRee dehi eV &b nl O0RIIBEI b IO DAY £a fiPeh sabgtimat e

i ncludes, for exanple, an unwoven fabric or a woven fabric, etc,
constituted by WHQEEaﬂiﬁrBBQ%rg cOuath ias it 3slse hioller e s 11@Ccks W dlin d@r bon
fiber, and ceramc fiber, Particularly preferable is a glass fiber unwoven
fabric, which icomyealéentis nshehts aséstaday e f lhene ar ésmstanten amd

easi ness of slurry inpregnation. it is preferable that the inorganic fiber
substrate wei ghsd ditiar @ angeuaft 0d-t1200 hj/mer 023]1Tha tphaner dear bl dehyde
resin is obtained, for exanmple, by reacting one of phenols w th_one of

f or mal dehydes @nsuratnenofcommpptstibidiphenchcpgadaralygraddnished nol s of
an al dehyde under the influence of a basic cataglyst or an acid cafalyst.
The phenol s i nd}@eso R uskbhit e, dHenoRtiee es%‘%/a?(% endl , t’t%}?ﬁ%nol ,

henyl phenol , hi sphenol . A, bi sphepol S .bi | F,.etc. The aldehyd
ncl U,  or exar L8R b SEHHAIE CBaR BFbi AP AORYaS, “ASBSLAT { RONE . etc,
0024] Al so, d | - f or el deh ip whi ch ified with
rodi 11 er Tor acb@d BPend O aat et 2t 5, O fbr BABGRELEBH EaMRA A 1ET Ve, "
t ol | fonai de, ' te esters, l; b
opi i cablo. [ odsarmsdr R Spdign PP RIBRAES G SIS TR e
phenol - f or mal d?‘?l’ rigsiih d el 468S, s ko EXARRISE 0 1041 dAsr R c Yl ptides of
Suc

al kali netal s as sodi um and potassiun) or alkaline-earth netals
(magnesi um calch Hrg o tBlukeb L é ke) d edbtd giSre SUCH oasrd 1 i ety am rige and
tri et hanol am ne, ammoni a, etc. The acid catal yst includes, for exanple,
par a-t ol uenesuld®té €icacd th d hydrochl oric acid, etc. [0026] As the

am no-f ormal dehyde resin, for exanple, an initial condensate obtai ned by
reacti ng[8® 0t no ©anpodhe (swudthes ndlamilpe, areajobeneoybuséibhe, and
acet oguanam ne) and fornmal dehyde, a substance obtained by etherifying the
initial condenshk¢eomitive bowmrdal tohorhishcha a® et rgE Loadfolnghg but yl
al cohol, and a substance obtained by nodifying the initjal condensate with
a reactive nodimiedpnrbreatestBrasi AgbpRaey] OB PYAN YA KUS LS as a
para-tol uenesulfo n.a in ide, may be applicable. A t hese

mel ani ne- f or mal Q@ hyad lesizh B THIPsTE '§I°I%htusitr’r%33?%i‘1‘f“?‘;} ydhen

f ble. [00271The pet.al hyd ' includes,. f | e, i
Pyar oxi de and. rdhed MUty o oA Fee nof gtizcit ot b cod PR Sha o or
| e, | ci ; t [ ' t
St Tont um car boniE BaTyY; IREREREET, 2F BN LR (R AL TS 850) an

average parti clg, dhaelarsjof -t e coURNenty O i 6 ehekall wtkB1a ange of

0.5-200 pm W e average particle dianmeter is in this range,

i mpregnation appseRri aheness wEidthe, sl uahW | Nk d e i e ganfinisibsdrate can
be further inproved. [00301 It is preferable to use, as the conponent GO
a carbonate, pagdhetbaibyistabte ude 6akReNALED oWdCR 018 ed Ay dgeousni n terns
of workability and cutting performance, and use, as the conponent (c),

al um num hydr oxixdf dio rmegnesigitrh hydr oxi de whi ch i s advant ageous in terns of
non-conbustibility since crystal water is contained, and, at a high

t enper at U0, 0 BlkconpPdie ipore oew tirisy vend oo herwhiis hpay fer merd e aid WeWi ng
water is released. In this case, a blending ratio of the carbonate and the
met al hydr oxi de(al um num by magnesi um hydroxide) is preferably 1 part by
wei ght of the carbonate to 215 parts by weight of the netal hydroxide so
that a snpboth and good surface appearance can be obtai ned. Since a bl ending
anount of the netal hydroxide is 2 or nore parts by weight, an excellent
non-conbustibility can be achieved. Sijnce the blending amount of the netal
hydroxide is 15 or less parts by weight, the netal hydroxide in the slurry
is unlikely to precipitate, and thus an npregnation anmount of the slurry
can be easily controlled. Al so, since the bl ending anount of the netal
hydroxide is 15 or |less parts by weight, wear of a cutting tool to be used
for cutting the decorative board can be reduced. [0031] Al though there is no



non- conbusti bl e decorative board in Enbodi nent 1. EXPLANATI ON OF REFERENCE
NUMERALS [ 00381l nelam ne resin inpregnated decorative paper, 2..,prepreg,
3. non-conbusti bl e decorative board BEST MODE FOR CARRYI NG QUT THE

I NVENTI ON [ 00391 Al t hough the present invention will be described in nore
detail hereinafter with reference to enbodi nents and conparative exanples,
these exanples are not to particularly limt the invention but to
illustrate the invention nore specifically, Enbodinment 1 [004011.
Production of Core Layer A slurry was prepared according to the

fol 'owi ng conpesidh &na b@WALLRNen0k nf QyRldehyde yiesiN-a 4d8 cBaklg vy Wei ght
(in solid equival ent) Am no-formal dehyde resin: 3.5 parts by weight solid
equi val ent)  boardCahaivim €amhpnal @mhays b 2N tavewadaepag t heb ¢idigamet er of
1,8 pm 16,5 parts by wei ght Al um num hydroxi de having an average particle
di ameter of 12 poellibnpaimtsebyayer ghlhesion, strength and surface

A yci doxypropyitrimet hoxysilane as a silane coupling agent (SH 6040:
produced by Dovwm@arttimgs¥oray Co., Ltd.): 0.5 parts by wei ght The above
slurry was inpregnated into a glass fiber unwo V en fabric of 50 On 2 such
that a solid content ratio of the slurry as defined by the formula 1 was
1200% tq obtain a preprog. The prepreg _was used as a core layer. [0042] 2.
Pr oduct iMlE%\N%eggfgt E\Q‘EYQ%F} %]’Ié%l ﬁR@B&EMﬁi ni ng nmei am ne-f or mai dehyde
resin a i n conponent was i npregnated into a plain-patterned decorative
paper V\jlomlg 1204/ AP CLEAN ¥ Rat %1%1' n‘p‘rrégﬁ;‘ﬁ ORI P&L& tas e PhdB by a
formula 2 was .100100/0&0 obtain a rril an ne resitn in‘gr eggat ed decorative paper.
[0043] 3. Produdtiohdi&f Non-“Cibultibite BRAGIAFINEIBoRYd. 2 PTEPTRE shown in
FIG 1, one s -1 he l.am i f1d npr ecoratiyv er 1,
five sheets oﬁqﬁle@%}{égr gglﬂei,?mal{%%gé @r?eegif Sggggklggﬁgl %I%ip%ée Iggi?%la

| mpregnat ed degog gt 5V§1n&f{3frai'1da%ed%tc%‘ij%leﬂx;er qg‘ﬁgﬁl oMyl ¢l §195‘?§r’ and

t hen t hernoconpressi.o m ng was perfornmed under conditions of “140C, 100

kg/cn2, and 9G4 PHIRS {#) Qb &l Fs AnfeNr COMRUSE i Endegor Akl NgiRaRd 3.
[ 0044] Respecti ve conpositions of non-conbusti bl e decorative boards in the

present Enbodipkehdl -d0dnl al e hdebsr i bedenhoghi nrent sandeeapar at i vgpnexanpl es
are shown in Table 1. The unit of val ues shown in Table 1 is part by

wei ght. [ 004514 hahil @ fblr mBidred y déoreaideb(lyde nesi n mhkicak eigdted de ! nor
g attic filter other then netal hvdrexida Silane coupling agent Am no'
f or mal dehyde rfe@im a gEmbpdcoestisting. 6f 3a5vdn 265G 131iEabddilrennd2 4.5 3.5
75 16.5 0.1 Enbodi nent 3
fly ash, and (c) a metal hydroxide.
[0007] The decorative board in the present invention
has a high non-combustibility, and also has high
interlayer adhesion and strength since the core
layer is constituted by the prepreg including the
inorganic fiber substrate impregnated with (a) the
organic resin component including the
phenol-formaldehyde resin and the
amino-formaldehyde resin, (b) one or more selected

from the group consisting of carbonate, silica, tale

and fly ash, and (c) the metal hydroxide.



4.5 3.5 16.5 3.0 Enbodinent 4 4.5 3,5 75 16.5 3.8 Enbodinent 5 12
10.5 16.5 Enbodinent 6 2.5 2.5 16.5 0.5 Enbodinent 7 3.5 75 0.5
Enbodinent 8 4.53.5 75 0.5 Enbodinent 0 4.5 3.5 16. 50.5
btiabcdilinent10 4.5 3.5 16.5 0.5 Enbodinent Et 4.5 3.5 75 16.5 0.5
Enbodi nent 12 4.5 3.5 75 16.5 0.5 Enbodinent 13 t--- 4.5 3.5 75 16.5
0.5t Enbodinent 14 4.5 3,5

[0008] The decorative board in the present invention
has an excellent surface smoothness since the
decorative board includes the above-described core
layer (particularly since the component (b) and the
component (¢c) are contained in the slurry).

[0009] The decorative board in the present invention
preferably contains a silane coupling agent in the
slurry. Concurrent use of the silane coupling agent
with the phenol-formaldehyde resin and the
amino-formaldehyde resin can further 1mprove
physical properties, such as adhesion,
non-combustibility, strength, heat resistance, and
impregnation property.

[0010] As the silane coupling agent, for example, an
epoxy silane coupling agent, an amino silane
coupling agent, and an acryl silane coupling agent
are preferable in terms of adhesion. Especially
when an epoxy silane coupling agent is used, its
high reactivity with an amino-formaldehyde resin
and a phenol-formaldehyde resin leads to an

improved interlayer strength.

[0011] Also, when an amino silane coupling agent 1is
used, its high reactivity with an
amino-formaldehyde resin and a

phenol-formaldehyde resin leads to an improved



75 16.5 0.5 Eni bodinent 15 4.5 0.45 75 16.5 0.5 'Enbodinent 16 3 15
16.5 0.5 EnhedinientLl 4.5 3.5 75 16.5 0.05 Enbodiment 18 4.5 3.5 16.5
Enbodiment 1.9 4.5 0.3 75 16.5 0.5 Enbodinment 20 2.8 75 16.5 0.5
Enbodi ment 21 13.510.5 75 16.5 0.5 Enbednment 22 2.5 16.5 0.5
Conparative 4.5 3.5 75 0 0.5 Conparative 4.5 r 0.0 75 0.5 Exanple 2

interlayer strength.

[0012] The epoxy silane coupling agent includes, for
example,

B-(3, 4-epoxycyclohexyl)ethyltrimethoxysilane),
v-glycidyloxypropyltrimethoxysilane,
v-glycidyloxypropylmethyldiethoxysilane,
glycidoxypropyltrimethoxysilane, etc.

[0013] The amino silane coupling agent includes, for
example, 3-aminopropyltrimethoxysilane, 3-
aminopropyltriethoxysilane,
N-(2-aminoethyl)-3-aminopropyltrimethoxysilane,
N-(2-aminoethyl)-3-aminopropylmethyldimethoxy
silane, N-(trimethoxysilylpropyl)ethylenediamine,
3-ureidepropyltriethoxysilane,

isopropyltri(N-amidoethyl-aminoethyl)titanate,

etc.

[0014] The acryl silane coupling agent includes, for
example, a silane coupling agent having a
methacrylo group in a framework, such as
y-methacryloxypropyltrimethoxysilane and

vy-methacryloxypropylmethyldimethoxysilane, etc.
[0015] In the slurry, a blending amount of the silane

coupling agent is preferably 0.01-0.5 parts by

weight per part by weight of the solid content of the

component (a). Since the blending amount of the

o



Conmparative 8.075 16.5 0.5 Exanple 3. Cornarative Ex a mnisi 4 8.0
75 16.5 0.5 Enbodi nent 2 [0046] A non-conbusti bl edecor ati veboar dwas
produced in a sane manner a .in Enbodi nent 1, except that a bl endi ng anount
of the silane coupling agent in a slurry was 0.1 parts by weight.

Enbodi ment 3 [0047] A non-conbusti bl edecor ati veboardwas produced in the sane
manner as in Enbodi nent 1, except that the bl ending anount of the silane
coupling agent in a slurry was 3.0 parts by weight. Enbodi nent 4

[ 00481Anon- conmbusti bl edecqr at i veboar d roduced in the r-as in
Enbodi nent 1, 5’5‘(@%&‘3 ?%gtpqllﬂg BPERt ﬁﬁr@uﬁtr 0 Oli%gas’inisaﬁg”g’c?u I ig agent
inaslurry wa . t Y - Wei Embogh pERL 15 .

[ 00491Anon- co l)ﬁgtei ede%lollraatlﬁ\?gggtg?gms (girlgggéleldoifnt%lﬁedseachErantaerneer as in

Enbodi ment 1, gxcepd t hat abl gogi ngamopntofd heqphenod i or nelideyde Hesi n was
12 parts by weight and a bl endi ng anount of the am no-fornmal dehyde resin

was 10.5 partsplyieigdtainb @ns! 6f roh e Bihadi dRdu $119959¢Ant is 0.5

non- conbusti bl edecor ati veboar dwas produced in the same nanner as in

Embodi ment 1, exceptid@st hel ereh ngamount ofit digg hbenol 1hop rakdettiden resin in
a slurry was 2.5 parts by weight (in solid equivalent) and the bl ending
anmount of the arimpepoiatedelssdefridse nshasr2.i5 partbebyimg ghvedol i d

equi val ent). Enbodi ment 7 [0051] A non-conbusti bl edecor ati veboar dwas
producedl0@16de sarn nddreer sdgrEybodd nentendingcepm e Baxt aipl emellifh anount
of calciumcarbonate in a slurry was 35 parts by aei gh(%. Enbodi ment 8

[ 0052] A non- coltsstY dlarbc o bt i%\%oaﬂmﬁ%’dﬁé‘é €] fie 8&fk2makther as in

Enbodi ment 1, except that the bl ending amount, of cal ci um carbonate, in a
slurry was 5 p@rrt‘%ipetf)? &H5Eﬂ?dbﬁsn%ﬁi “ée{g)bgﬂ’ﬁr part by welght

non- conbust i bl egecor aj.i yveboar dwas oduced in the s ner._as.in
Enbodi ment 1, & c%p?otlﬁlatcoiateprf coefg egpéceiIb%ﬂfﬁ’rrdﬁﬁﬁg%ihnﬁ?@ﬁo&?/swane, a
same ano fi 3- (&r i no yea yw -rop yliri hoxysi | a S

bl ended M@%ﬂ sl ur%/ngs thete&s?l anewcegggf{igg agéemgﬁlr—_ltr?bodi ér‘rgnt %81%054]A

non- conbust i bl =Qr.ati EPQF({ ed. | hgys It A%y N
Enbodi nent 1, glf(}gggtot Eg%ll np agggﬁyg%%%p{rjsopgi% rlgfretﬁ{rgigz?;agr?g S’ba}} sanme
amount of  nethacg Nk OXKpEPRWtH | BRENOXNTeh2R§ cWaSa Ahengerh | BFO thel urry as
the silane coupling agent. Enbodi nent 11

[ 00551Anon- comgusdd 14 eidas droat i & ebparfdvash F adeaech s adt heAdawoe gianner as in
Enbodi nent 1, except that in place of al um num hydroxi de, a sane anount of
magnesi um hydr ahiedeb Masd bh gndadoiunt o iz 3 wrr yle Erbhpair renbylav ¢ 0OB6] A

non- conbusti bl edecor ati veboardwas produced in the sane manner as in
Enbodi ment 1, exaepegeatf thepllacereftival boamd asbore e e dusade anount of
silica was blended into a slurry. Enbodi nent 13 [0Q57] A .

non- conbl@Pilfledecotat ¢ tebdukaamdsngr aanead i i e lidme anele Bt ¢h

Enbodi ment 1, except that in pl aéﬁ{)Of C citli)znécarbonate, at se%m; amount of
tale was bl endédq nt® BPARPPY . od?Réht t component {c) 18

Erbodi mont L. GREHST AN A hP2aE tob Yo X i BatbBAALe Y 2 SARE takbunt of
;i Xng;[]c\gan;ulsolt %B%ggé@g%(g??ggggé{rcﬁ:hméggzboo%:p&@%%%é%Jn)'tohg same nenner as in
resin i ntAOROIrTy A8 stAE, MLSE b TR In g ARG EELI UL onty HE Y4
Enbodi ment 16 gquivalent of the component (b) and the component

(c) is 4 or more parts by weight, non-combustibility

is further improved. Also, the total blending

amount is 19 or less parts by weight, interlayer



[ 0060] A non-conbusti bl edecor ati veboardwas produced in the same manner as in
Enbodi nent 1, except that the bl endi ng anount of the phenol -fornal dehyde
resin was 3 parts by weight (in solid equivalent) and the bl endi ng anount
of the am no-formal dehyde resin was 15 parts by weight (in solid
equivalent) in a slurry. hod nir [006 11A nodecorativeboardwas produced in
the sanme manner as in Enbodi nent 1, except that the bl ending anbunt of the
silane coupling agent in a slurry was 0.05 parts by wei ght. Enbodi nent 18
100621. A non-conbusti bl edecor ati veboardwas produced in the sane manner as

i n Enbodi nent h b i unt of the silane coupling
agent in a sl u%ry V\B.SH{S is ?‘@rtg%r kSggfgg%l‘:errsr&t;(gdi ment 19 [00631A

d d
non- contyyss & i edecoy %ﬁ’@ gr F%?‘o papdﬁt?@ s Ly E9€) 2 afTR o TR ﬁ@d‘e resin in

Enbodi ment 1, exceptthatthebl endi nganount € am no-

a slurry was Op3ecpParhd1Ry aeoghtodt)% salkicd r@qyivakgnty . c%rtie%q'arf%h 20

[ 0064] A. non- conbustl bl edecor ati vehoardwas produced in the sane manner as in
Enbodi ment 1, nexdeptl ihaicihbedbbendi figr anpunt1 of the phenol -fornal dehyde
resin was 2.8 parts by weight (in solid equivalent) and the bl endi ng anount
of the dti0®1for mal@ehydelnediln was 15 parts by weight (in solid
equivalent) in a slurry. Enbodi nent 21 [ 0065] Anon-cenbus

bi | edecor ati veboar dwas pr oduced in the sane manner as i n Enbodi ment 1,

except that. the bl t he, | - fqrmal-dehyde resin was 13.5
parts by weight (i nevgg glrgéut) ?‘;Atl): Oq ng anount of the

am no- f ngl deh yde resin Was 10 5 par (| n solid eqU| vaI i
a sl urr;y Q 0 3 g&bced
in the Same (tfaﬁhel‘ry ) in Enbodi nent 1 except that the bl end| ng armunt of

t he phenol -for mal dehyde r &ziighad JZIOErgpanc dilpyr webghtatei n solid equival ent)
and the bl endi ng anount of the am no-fornmaidehyde resin was 1.5 parts by
weight (in solid equivalent) in a slurry. (Conparative Exanple 1) A
non- combusti bl e decayf;gtd Ve, poard Was, preduesd,ignihhe la([rlt(;“;rapﬁlelsE Kas in

en

Enbodi ment 1, except that cal cium carbonate was not b dinto slurry.

(Conpar ative Bapleg?lis 500 % BQn'IﬁQQ'GUSEh%%IQ§%QI aé&l&%stig%rqS""aS
produced in the sane manner as in Enbodinent 1, except that alum num

hydr oxi de was fiatt Hd €npieg # oW 8da slArdy, anichddethbend e Agoumt tafe cal ci um
carbonate in the slurry was 75 parts by wei ght. (Conparative Exanple 3)

A non- conbust idier ideder a0iOve %oar d ewas Pabdugedfi A §Héi dayen t@noers as in
Enbodi ment 1, except that the phenol -fornal dehyde resin was not bl ended
into a slurry wabikdky Bloendicng agreouan dott hivre eawd o harmdl tebyaf thesi n was 8
parts by weight (in solid equivalent), (Conparative Exanple 4) A
non- conmbust i blde ettt ¢ \l@@bdrdambepﬂ@dl}@é@dn the same manner as in
Enbodi exce t that the am no f ormal dehyde resin was not bl ended into
a slurr ﬁ%%ﬂhe bl g WAL Cof ltbﬁer pHidhof t ¥ o fral benli@desesifiv thas S
parts by wei ght é solid egldvval ent (Eval uati on of % orati ve Bo'

The decor ati ve® B8& BLe prfiutiddy P ethed arhusifie O] \?e“é%ﬁéi’i IdCangjtc-

l. d hod d bed |
clon (1) Eval CORFOR BFE RofSedauct tﬁ%ﬁ?ﬁo‘“ﬂ T W X rt%&s usi ng
a cone cal ori npéo thgﬂf%?l ”9c59b]o§956?9b¥"?re g%d( ganangl ? %Jatl on was

made accordi ng lowmng criterra. 100 rng a for

m nutes, a tOtﬁlarrﬂ‘f@{llﬁ‘fll§a§ﬁéPe1e§] ab tlgo%{ k%\?ﬁ?st ham &M uﬁr{gov@nmix' me

heat reI ease rate remal ns’ n excee i ng f'or consecutive

seconds or norgahand v hesh Pbl@ﬁéeﬂéﬁ‘f M%&ﬁ%trbetsﬂenlereeak%eor Cr ack
passing through to a reverse surface thereof 0: During a test for

10 minutes, a t@tpdtdeat, reh @asesiseagual stltauqry liesgre 8\ | NPt a
maxi mum heat rel ease rate remains not exceedi ng 200 kWnR for consecutive

10 seconds or iwr eredndadlicest habj echeafitterr g haitesfibleas sabbrteakage or

crack passing through to a reverse surface thereof. . Any one of
requi rements iwdilgdtedni a Can(g®)dr 10-i29) hag/msatisfied. (ii) Eval uation of
Heat - resi st ant Adhesi on A heating body held at a tenperature of 200C

was nmade to contact with a surface of each decorative board for 10 m nutes,
and eval uati on was nmade according to the following criteria. [0068]:

Noer | ayer delam n.ation, swelling crack occurs after 10 m nutes,

interlayer delam nation, swellor crack occurs in 5 mnutes or nore and | ess

than 10 m nutes. Interlayer del am nation swelling or crack occurs in
30 seconds or nore and | ess than 5 m hutes. x : Remarkabl e

del ami nation, swelling or crack occurs in 30 seconds or |ess. OWEval uation
of Strength A steel ball of 28 g was dropped on the surface of each

non- conmbusti bl e decorative board while gradually increasing a dropping



An inpregnation a mou iii could not be controlled due to aggregation. (V)
Eval uation of surface snobot hness Eval uati on was nade on a degree of
"orange peel" of the surface of the decorative board. Measurenent of the
surface of the decorative board was performed three tinmes using a BYK

Gardener wave-scan DOT (an orange peel/distinctness of image neasuring

instrunment). Evaluation was nade on average val ues of Longwave val ues and
W val ues, respectively, according to criteria shown in Table 2 below. It

or eator [HG &0t hribBe PO RBLTER P TABd Pe ERAR bRt ForP T ELRE Q- ol shown i n

Table 3, [0072e]x-|;1a1t1)1|pe1e3, by reacting one of phenols with one of
formaldehydes at a ratio of 1 mol of a phenol
hydroxyl group to 1-3 mols of an aldehyde under the
influence of a basic catalyst or an acid catalyst.
The phenols include, for example, phenol, cresol,
xylenol, octylphenol, phenylphenol, bisphenol A,
bisphenol S, bisphenol F, etc. The aldehydes
include, for example, formaldehyde,
paraformaldehyde, glyoxal, trioxal, etc.

[0024] Also, as needed, a phenol-formaldehyde resin
which is modified with a modifier for accelerating
plasticization, such as wurea, urea derivative,
paratoluenesulfonamide, wood oil, phosphate esters,
and glycols, may be applicable.

[0025] The basic catalyst to be used for synthesizing of
the phenol-formaldehyde resin includes, for example,
oxides or hydroxides of alkali metals (such as
sodium and potassium) or alkaline-earth metals
(magnesium, calcium, and the like), amines, such as
triethylamine and triethanolamine, ammonia, etc.
The acid catalyst includes, for example,
para-toluenesulfonic acid, hydrochloric acid, etc.

[0026] As the amino-formaldehyde resin, for example,

an initial condensate obtained by reacting an amino



Heat

compound (such as melamine, urea, benzoguanamine,
and acetoguanamine) and formaldehyde, a substance
obtained by etherifying the initial condensate with a
lower alcohol, such as methyl alcohol and butyl
alcohol, and a substance obtained by modifying the
initial condensate with a reactive modifier for
accelerating plasticization, such as
para-toluenesulfonamide, may be applicable.
Among these, melamine-formaldehyde resin which is
excellent in durability is preferable.

[0027] The metal hydroxide includes, for example,
aluminum hydroxide and magnesium hydroxide.

[0028] The carbonate includes, for example, calcium
carbonate, magnesium carbonate, barium carbonate,
strontium carbonate, beryllium carbonate, zinc
carbonate, etc.

[0029] An average particle diameter of the component
(b) is preferably in a range of 0.5-200 pm. When
the average particle diameter is in this range,
impregnation appropriateness of the slurry into the
inorganic substrate can be further improved.

[0030] It is preferable to use, as the component (b), a
carbonate, particularly calcium carbonate, which is
advantageous in terms of workability and cutting

performance, and use, as the component (c),



aluminum hydroxide or magnesium hydroxide which
is advantageous in terms of non-combustibility since
crystal water 1is contained, and, at a high
temperature, decomposition occurs, endotherm 1is
performed, and bonding water is released. In this
case, a blending ratio of the carbonate and the metal
hydroxide (aluminum hydroxide, magnesium
hydroxide) is preferably 1 part by weight of the
carbonate to 2-15 parts by weight of the metal
hydroxide so that a smooth and good surface
appearance can be obtained. Since a blending
amount of the metal hydroxide is 2 or more parts by
weight, an excellent non-combustibility can be
achieved. Since the blending amount of the metal
hydroxide is 15 or less parts by weight, the metal
hydroxide in the slurry is unlikely to precipitate,
and thus an impregnation amount of the slurry can
be easily controlled. Also, since the blending
amount of the metal hydroxide is 15 or less parts by
weight, wear of a cutting tool to be used for cutting
the decorative board can be reduced.

[0031] Although there is no limitation to the calcium
carbonate and, for example, heavy calcium
carbonate, light calcium carbonate (precipitated

calcium carbonate) or the like may be used, heavy
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calcium carbonate 1is preferable. An average
particle diameter of the calcium carbonate is
preferably in a range of 0.05-10 pm, and more
preferably in a range of 1-5 pm. In a case of 0.05(1)
pm or more, secondary aggregation is unlikely to
occur and agglomerates are unlikely to be formed,
and thus an excellent impregnation property of the
slurry can be achieved. In a case of 10(5) pm or
less, the decorative board has a further smooth
surface and thus has a good appearance. The light
calcium carbonate means calcium carbonate
chemically produced by baking limestone, while the
heavy calcium carbonate means fine-powdered
calcium carbonate produced by dry or wet
pulverization of white crystalline limestone.

[0032] In the decorative board of the present invention,
the decorative layer may be provided either on one
side of the core layer or on both sides thereof.
Forming methods of the decorative layer include, for
example, a forming method by painting, a method
using resin impregnated decorative paper, a method
of transferring a decorative layer using a transfer
foil, etc. Among these, the method using resin
impregnated decorative paper is particularly

preferable in terms of productivity, adhesion with

11



the core layer, and wear resistance.

[0033] The forming method by painting includes, for
example, a method by painting on the core layer a
resin liquid, in which a curing agent (such as methyl
ethyl ketone peroxide), a curing accelerator (such as
cobalt naphthenate) are blended to unsaturated
polyester resin colored with a pigment, and
subsequently covering a painted surface with a
vinylon film or a PET film, spreading with a roller,
and peeling the vinylon film after the resin is cured.

[0034] The unsaturated polyester resin is obtained by
performing a dehydration-condensation reaction,
according to a usual method, of an unsaturated
dibasic acid and/or an acid anhydride thereof,
another saturated acid and/or an acid anhydride
thereof to be used as needed, and a polyalcohol,
under an inert gas atmosphere, such as nitrogen and
argon, at a temperature of about 160-230°C and
preferably 210-230°C, and then adding a
polymerizable monomer, such as styrene monomer.

[0035] The method using resin impregnated decorative
paper is a method in which a base paper for
decorative board is impregnated with a resin liquid
containing a thermosetting resin as a main

component and is dried to obtain a resin

12



impregnated decorative paper, and then the resin
impregnated decorative paper 1is stacked and
thermocompression forming is performed. The
resin impregnated decorative paper may be obtained
by impregnating a resin liquid containing a
thermosetting resin, such as amino-formaldehyde
resin, diallyl phthalate resin, and unsaturated
polyester resin into a decorative paper for
decorative board weighing 30-140 g/m2 such that an
impregnation rate as indicated by the formula 2 is
80-300%. Thermocompression forming may be
performed using a press machine, such as a flat
press machine and a continuous press machine.

[0036] [Formula 2]

Weight of resin impregnated - Weight of

decorative paper decorative paper
Impregnation = X100 (2)
rate(%) Weight of decorative paper

BRIEF DESCRIPTION OF THE DRAWINGS
[0037] FIG. 1 is a structural cross-sectional view of a

non-combustible decorative board in Embodiment 1.

EXPLANATION OF REFERENCE NUMERALS
[0038] l.. melamine resin 1impregnated decorative

paper, 2...prepreg, 3..non-combustible decorative

13



board

BEST MODE FOR CARRYING OUT THE INVENTION

[0039] Although the ©present invention will be
described in more detail hereinafter with reference
to embodiments and comparative examples, these
examples are not to particularly limit the invention

but to illustrate the invention more specifically.

Embodiment 1
[0040] 1. Production of Core Layer
A slurry was prepared according to the
following composition:
[0041] Phenol-formaldehyde resin: 4.5 parts by weight
(in solid equivalent)
Amino-formaldehyde resin: 3.5 parts by weight
(in solid equivalent)
Calcium carbonate having an average particle
diameter of 1.8 pm: 16.5 parts by weight
Aluminum hydroxide having an average
particle diameter of 12 pm: 75 parts by weight
Glycidoxypropyltrimethoxysilane as a silane
coupling agent (SH-6040: produced by Dow Corning
Toray Co., Ltd.): 0.5 parts by weight

The above slurry was impregnated into a glass

14



fiber unwoven fabric of 50 g/m2 such that a solid
content ratio of the slurry as defined by the formula
1 was 1200% to obtain a prepreg. The prepreg was
used as a core layer.

[0042] 2. Production of Decorative Layer

A resin liquid containing

melamine-formaldehyde resin as a main component
was impregnated into a plain-patterned decorative
paper weighing 120 g/m2 such that an impregnation
rate as defined by a formula 2 was 100% to obtain a
melamine resin impregnated decorative paper.

[0043] 3. Production of Non-combustible Decorative
Board

As shown in FIG. 1, one sheet of the melamine

resin impregnated decorative paper 1, five sheets of
the prepreg 2, and one sheet of the melamine resin
impregnated decorative paper 1 are stacked from
below in this order, and then thermocompression
forming was performed under conditions of 140°C,
100 kg/cm2, and 90 minutes to obtain a
non-combustible decorative board 3.

[0044] Respective compositions of non-combustible
decorative boards in the present Embodiment 1 and
later-described embodiments and comparative

examples are shown in Table 1. The unit of values
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shown in Table 1 is part by weight.

[0045] [Table 1]
Phenol- Amino- lInorganlc Silane
formaldehyde | formaldehyde Metall filler oihes coupling
, ) hydroxide than metal
resin resin . agent
hydroxide
Embodiment 1 4.5 3.5 75 16.5 0.5
Embodiment 2 4.5 3.5 75 16.5 0.1
Embodiment 3 4.5 3.5 75 16.5 3.0
Embodiment 4 4.5 3.5 75 16.5 3.8
Embodiment 5 12 10.5 75 16.5 0.5
Embodiment 6 2.5 2.5 75 16.5 0.5
Embodiment 7 4.5 3.5 75 35 0.5
Embodiment § 4.5 3.5 75 5 0.5
Embodiment 9 4.5 3.5 75 16.5 0.5
Embodiment 10 4.5 3.5 75 16.5 0.5
Embodiment 11 4.5 3.5 75 16.5 0.5
Embodiment 12 4.5 3.5 75 16.5 0.5
Embodiment 13 4.5 3.5 75 16.5 0.5
Embodiment 14 4.5 3.5 75 16.5 0.5
Embodiment 15 4.5 0.45 75 16.5 0.5
Embodiment 16 3 15 75 16.5 0.5
Embodiment 17 4.5 3.5 75 16.5 0.05
Embodiment 18 4.5 3.5 75 16.5 5
Embodiment 19 4.5 0.3 75 16.5 0.5
Embodiment 20 2.8 15 75 16.5 0.5
Embodiment 21 13.5 10.5 75 16.5 0.5
Embodiment 22 2.5 1.5 75 16.5 0.5
Cgfg’;;?zlf 4.5 3.5 75 0 0.5
Cgfa";;"l‘z‘;e 4.5 3.5 0 75 0.5
CE?:’;;TZIE‘* 0 8.0 75 16.5 0.5
Cgf;’;;?:‘f 8.0 0 75 16.5 0.5
Embodiment 2
[0046] A non-combustible decorative board was
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produced in a same manner as in Embodiment 1,
except that a blending amount of the silane coupling
agent in a slurry was 0.1 parts by weight.
Embodiment 3

[0047] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that the blending amount of the silane
coupling agent in a slurry was 3.0 parts by weight.
Embodiment 4

[0048] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that the blending amount of the silane
coupling agent in a slurry was 3.8 parts by weight.
Embodiment 5

[0049] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that a blending amount of the
phenol-formaldehyde resin was 12 parts by weight
and a blending amount of the amino-formaldehyde
resin was 10.5 parts by weight in a slurry.
Embodiment 6

[0050] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that the blending amount of the

phenol-formaldehyde resin in a slurry was 2.5 parts
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by weight (in solid equivalent) and the blending
amount of the amino-formaldehyde resin was 2.5
parts by weight (in solid equivalent).
Embodiment 7

[0051] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that a blending amount of calcium carbonate
in a slurry was 35 parts by weight.
Embodiment 8

[0052] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that the Dblending amount of calcium
carbonate in a slurry was 5 parts by weight.
Embodiment 9

[0053] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that in place of
glycidoxypropyltrimethoxysilane, a same amount of
3-(2-aminoethyl)aminopropyltrimethoxysilane was
blended into a slurry as the silane coupling agent.
Embodiment 10

[0054] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that in place of

glycidoxypropyltrimethoxysilane, a same amount of

18



methacryloxypropyltrimethoxysilane was blended
into a slurry as the silane coupling agent.
Embodiment 11

[0055] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that in place of aluminum hydroxide, a same
amount of magnesium hydroxide was blended into a
slurry.
Embodiment 12

[0056] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that in place of calcium carbonate, a same
amount of silica was blended into a slurry.
Embodiment 13

[0057] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that in place of calcium carbonate, a same
amount of talc was blended into a slurry.
Embodiment 14

[0058] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that in place of calcium carbonate, a same
amount of fly ash was blended into a slurry.
Embodiment 15

[0059] A non-combustible decorative board was
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produced in the same manner as in Embodiment 1,
except that the blending amount of the
amino-formaldehyde resin in a slurry was 0.45 parts
by weight (in solid equivalent).
Embodiment 16

[0060] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that the blending amount of the
phenol-formaldehyde resin was 3 parts by weight (in
solid equivalent) and the blending amount of the
amino-formaldehyde resin was 15 parts by weight
(in solid equivalent) in a slurry.
Embodiment 17

[0061] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that the blending amount of the silane
coupling agent in a slurry was 0.05 parts by weight.
Embodiment 18

[0062] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that the blending amount of the silane
coupling agent in a slurry was 5 parts by weight.
Embodiment 19

[0063] A non-combustible decorative board was

produced in the same manner as in Embodiment 1,
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except that the blending amount of the
amino-formaldehyde resin in a slurry was 0.3 parts
by weight (in solid equivalent).
Embodiment 20

[0064] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that the blending amount of the
phenol-formaldehyde resin was 2.8 parts by weight
(in solid equivalent) and the blending amount of the
amino-formaldehyde resin was 15 parts by weight
(in solid equivalent) in a slurry.
Embodiment 21

[0065] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that the blending amount of the
phenol-formaldehyde resin was 13.5 parts by weight
(in solid equivalent) and the blending amount of the
amino-formaldehyde resin was 10.5 parts by weight
(in solid equivalent) in a slurry.
Embodiment 22

[0066] A non-combustible decorative board was
produced in the same manner as in Embodiment 1,
except that the blending amount of the
phenol-formaldehyde resin was 2.5 parts by weight

(in solid equivalent) and the blending amount of the

21



amino-formaldehyde resin was 1.5 parts by weight (in
solid equivalent) in a slurry.
(Comparative Example 1)

A non-combustible decorative board was produced
in the same manner as in Embodiment 1, except that
calcium carbonate was not blended into a slurry.
(Comparative Example 2)

A non-combustible decorative board was produced
in the same manner as in Embodiment 1, except that
aluminum hydroxide was not blended into a slurry and
the blending amount of calcium carbonate in the slurry
was 75 parts by weight.

(Comparative Example 3)

A non-combustible decorative board was produced
in the same manner as in Embodiment 1, except that the
phenol-formaldehyde resin was not blended into a
slurry and the blending amount of the
amino-formaldehyde resin was 8 parts by weight (in
solid equivalent).

(Comparative Example 4)

A non-combustible decorative board was produced
in the same manner as in Embodiment 1, except that the
amino-formaldehyde resin was not blended into a slurry
and the blending amount of the phenol-formaldehyde

resin was 8 parts by weight (in
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solid equivalent).
(Evaluation of Decorative Boards)

The decorative boards produced 1in the
respective embodiments and comparative examples
were evaluated according to a method described
below.

(i) Evaluation of Non-combustibility

Heat release tests using a cone calorimeter
according to IS0O5660 were performed, and
evaluation was made according to the following
criteria.

[0067] ©: During a test for 20 minutes, a total heat
release is equal to or less than 8MJ/m2, a maximum
heat release rate remains not exceeding 200 kW/m?
for consecutive 10 seconds or more, and a test object
after the test has no breakage or crack passing
through to a reverse surface thereof.

O During a test for 10 minutes, a total heat
release is equal to or less than 8MJ/m2, a maximum
heat release rate remains not exceeding 200 kW/m?
for consecutive 10 seconds or more, and a test object
after the test has no breakage or crack passing
through to a reverse surface thereof.

X : Any one of requirements indicated in ©or

O1is not satisfied.
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(ii) Evaluation of Heat-resistant Adhesion

A heating body held at a temperature of 200°C
was made to contact with a surface of each
decorative board for 10 minutes, and evaluation was
made according to the following criteria.

[0068] © : No interlayer delamination, swelling or
crack occurs after 10 minutes.

O : Interlayer delamination, swelling or crack
occurs in 5 minutes or more and less than 10
minutes.

A : Interlayer delamination, swelling or crack
occurs in 30 seconds or more and less than 5 minutes.

X: Remarkable delamination, swelling or crack
occurs in 30 seconds or less.

(iii) Evaluation of Strength

A steel ball of 28 g was dropped on the surface
of each non-combustible decorative board while
gradually increasing a dropping height, and
evaluation was made according to the following
criteria.

[0069] © : The dropping height is 800 mm or more when
a crack occurs.

O : The dropping height is 700 mm or more and

less than 800 mm when a crack occurs.

A : The dropping height is 600 mm or more and
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less than 700 mm when a crack occurs.

X: The dropping height is less than 600 mm
when a crack occurs.

(iv) Evaluation of impregnation property

Evaluation was made on impregnation property
of the slurry used in each of the embodiments and
comparative examples according to the following
criteria.

[0070] ©: It was possible to impregnate a glass fiber
substrate with the slurry corresponding to a desired
resin rate in a continuous and stable manner for a
long time period.

O : Although desired impregnation was
possible, periodic adjustment of slurry viscosity or
the like was required in a case of performing
continuous impregnation.

A ¢ Although desired 1mpregnation was
possible, continuous impregnation was 1impossible
due to large effects of time-dependent changing
factors, such as thickening.

X ¢ An 1impregnation amount could not be
controlled due to aggregation.

(v) Evaluation of surface smoothness
Evaluation was made on a degree of “orange

peel” of the surface of the decorative board.
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Measurement of the surface of the decorative board
was performed three times using a BYK Gardener
wave-scan DOI (an orange peel/distinctness of image
measuring instrument). Evaluation was made on
average values of Longwave values and Wec values,
respectively, according to criteria shown in Table 2
below. It is indicated that the lower the Longwave

value or the Wc value is, the greater the smoothness

is.
[0071] [Table 2]
We 30 or less 30-50 50 or more
Longwave
25 or less © O A
25-40 O A 33
40 or more JAN X X

Evaluation results are shown in Table 3.
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[0072]

Table 3

Non-
combustibility

Heat
registant
adhesion

Strength

Impregnation
appropriateness

Surface
smoothness

Embodiment

Embodiment

Embodiment

Embodiment

Embodiment

Embodiment

Embodiment

Qo |=~3 | |[OUT [ |00 | DD | —

Embodiment

o

Embodiment

Embodiment 10

Embodiment 11

Embodiment 12

Embodiment 13

Embodiment 14

Embodiment 15

Embodiment 16

Embodiment 17

Embodiment 18

Embodiment 19

Embodiment 20

Embodiment 21

Embodiment 22

Comparative
Example 1

X |>|©|0|>|@|0|©|0|0]|0|0|0|e[©|0|0|0|0|0|©|0|©

Comparative
Example 2

X

Comparative
Example 3

>

Comparative
Example 4

x | O| x| © |©O|0©0|B|0|0|0|C|0|0|0|0|0|0|0|0|00|C|©

> | x | ©| © [>|>|>|O]O]O[>|0|0|0|0[0|0|0|0|0|0|0[C|0|0|©

O | x| O|O[>0O0P0O000O|0|0|B[C|00|0B|e0O©

O | x | D> | > [>|O]>|0O|O|O|0[00|0|>|P>|0[©|0|0|0|@|0|0|©|©

As shown in Table 3, the decorative board in

each of the embodiments was excellent in any of

non-combustibility,

heat

resistant

adhesion,

strength, impregnation appropriateness, and surface
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smoothness.

[0073] Also, in the decorative board in each of the
embodiments, chipping during a cutting process,
delamination of a decorative layer, edge defect, dent
or crack during construction work will not occur,
and interlayer puncture due to radiant heat will not
occur when the decorative board is used for a

cooking stove.
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CLAIMS

1. A decorative board comprising:

a core layer comprising one or more prepreg layers, said prepreg
layer including an inorganic fiber substrate impregnated with a slurry; and

a decorative layer disposed over at least part of said core layer,

the slurry comprising (a) an organic resin component including a

phenol-formaldehyde resin and an amino-formaldehyde resin, (b) one or
more selected from a group consisting of carbonate, silica, talc and fly ash,
and (c) a metal hydroxide.

2. The decorative board according to claim 1, wherein, the decorative

layer comprises melamine resin impregnated paper.

3. The decorative board according to claim 1, wherein in the slurry, the
component (b) is one or more selected from a group consisting of calcium
carbonate, talc, and fly ash.

4, The decorative board according to claim 1, wherein, in the slurry , the

component (c) is aluminum hydroxide.

5. The decorative board according to claim 1, wherein a blending
amount in solid equivalent of the amino-formaldehyde resin is 0.1-5 parts by
weight per part by weight of a solid content of the phenol-formaldehyde resin
in the slurry, and

wherein a total blending amount in solid equivalent of the component
(b) and the component (c) is 4-19 parts by weight per part by weight of a solid
content of the component (a).

6. The decorative board according to claim 1, wherein the slurry further

comprises a silane coupling agent.

7. The decorative board according to claim 1, wherein the slurry further
comprises:
a silane coupling agent; and

wherein a blending amount in solid equivalent of the
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As showTable 3, the decorative board in each of the enbodi nents was
excellent in any of non-conbustibility, heatresistantadhesion, strength,

i npregnati on appropriateness, and surface snoothness. [00731Al so, in the
decorative board in each of the enbodi nents, chipping during a cutting
process, delam nation of a decorative |ayer, edge defect, dent or crack
during construction work will not occur, and interlayer puncture due to
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st ove. | M5 A decoratjve bpard i Si ng.. a core | ayer
Comr] s eRt AoHe Bhenre ey deiiie, B i in dheelurd SO RRSHE My an
i nor ganitotdli bemdsnpstmatet inpicdghayedvalenth od tdleucsipoant &)deadr did ve | ayer

di sposed,_qver east . part, of said core . th I, rising
(2 o Sofifined QIRL 10ROty AU ERA R nsiety of parca B H¥pERlT "o
anino-thﬁudehy@etK@bin, (b) one or nore selected froma group consisting
of carbonate, silica, talc and fly ash, and (e) a netal hydroxide. 2.The
decorative board according to claim]|, wherein, the decorative Layer

conpri ses el diiendepative; hppisyaseading ger claznTihe Whersiaitho olspdris
accor di ngnb@nebPEHY dilanh&filihg AgdteinSthy §lvirryt 0.0 RERRRES hP)wdighone or
nore sel ected &ronLabgr?up ﬁ n5|§t|{§¥ f caIC|un% qprbonate, talc, and fly
ash. 4 PeFHEIGOESY LRI 81 B3P QRESt r{g‘et%nlﬂoé’ie% i“f‘ ‘wherein, in the slurry
, the conmponent (c) is alum num hydroxide. 5. The decorative board
accordi to i ' ' nt. 4 olyi d ' of the
am no- f (r)gr;J mal (;Iglhged%% cg) g%%eepgélgi. %CC%EE%%@IE{}R\L}EPVQ}*# eﬁpleérﬂepsayf1 bg{ﬁ{;\g%ht of a
sol i d cenpwmisesf t he phenol - f or mal dehyde resin in the slurry, and
wherein a totqgsﬂgﬁgggdﬂmq%mgggﬁ;gﬂd solid equival ent of the conponent (b)
and the conponent (c)_ is 4-19 parts by | ght, per part by weight of a solid
content of thé?"}é‘ﬁﬁﬂbﬁbﬁtbl(e&;hng amonR gbabf atilane BoR I AgsPHiRgthY ¢l ai m
1, wher gilfirdyhie GOWOY phitstiiewe diSEsrtdbysweiite cfeulideragfnbf tha The
decorative boarg cording to clam 1, wherein the slurry further conprises:
si | ane é@HHVFW@'é%gnt; and wherein a bl ending amount in solid equival ent of
t he ammo-for mehérdehyde ridendinigs @Gndeuntpaints dlidweiegtivadent parft tlye wei ght .
of a soljd:co f LA ry,, and
wher ei n dég _{Ig)t %&ﬁﬁlg%é]eh?%%ﬁgﬁi 'iln éo |Sg&2éﬁelq%}gfgh? P8 t%’ gw?:fglrlr&%o%feant (b)
and t he sebfponéemnt quct)lleirglemmorpmkd@hwewes@hm herslpart aB¢ wei ght of a solid
gonmnt of Eh%vlgiq%ﬁga%aéamﬁénc%inga@ﬁﬁnaﬁfmﬁi édﬁv.ﬁk@ft%f%ﬁ@?&ﬂb@tﬁeﬁQ ;:I ai m

: er e, bl endi ng apount 0 e silane coupli agent i e slurry
is 0. oﬁb%nﬁéhe SOBPORBN R 1pdr HhRats by Weieghoes gl S P ¢ he
conponenbn{@t of the cbhepadeaorlati ve board according to claim 1, wherein the
slurry further conprises; a silane coupling agent; and wherein the
bl endi ng amount of the silane coupling agent in the slurry is 0.01-0.5
parts by weight per part by weight of a solid content of the conponent (a),
wherein a bl ending anbunt in solid equival ent of the am no-forml dehyde
resinis 0.1-5 parts by weight per part by weight of a solid content of the
phenol - f or mal dehyde resin in the slurry, and wherein a total
bl endi ng amount in solid equival ent of the conponent (b) and the conponent
(c) is 41.9 parts by weight per part by weight of a solid content of the
conponent (a).
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