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1 _ DESCRI PTI ON FLAME- RETW/7
NONF-AMVABLE DECORATI VE SHEET « TEGHNI CAL FI ELD The

present invention relates to a flane- retardant or nonf gﬁﬂp@ki
decorative sheet used in various applications mainly a rior

mat eri al . 5 BACKGROUND ART Many of the c nve |ona

fl ame-retardant or nonf | anmabl e decorative sheets are mad

I nor gani c nmaterial s ag@grigrearaonony PRARKEATION processablllty,

i npact resistance, health safefy dué to the presence of 10 asbest os,
etc. However, decorative sheets nade of organi c resins cause severe
heat generation and fum ng when {6k fﬁggﬁb
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and the material conbustibility test both according to 15 Notificatio

No. 1828 of the M nistry of Construction; hereinafter referred to 38/?
akso. as nonconbustibility tests); and have been unreliable as a

fl anme-retardant or nonf | anmabl e decorative sheet.

Under the above situation, the present 0 I nvention provides a

fl ame-retardant or nonfl ammabl e decorative sheet excellent in flane
retardancy or nonf |l ammabi | i t yppgerke¥rbiy di mensional change, warpage
deformation, etc. - 2-

DI SCLOSURE OF THE | NVENTI ON According to one aspect of the present

i nvention, there FLaMEB-RETARIIOGT DR INONFIebaEian tpECEre(l BreredHEET ani nat e
decorative sheet material, conprising: 5 a core layer, conprising at

| east two | ayers of a core | ayer sheet material obtained by inpregnating
an inorganic TECHNICAL FIELD :
The present invention relates to a flame-
retardant or nonflammable decorative sheet used in

various applications mainly as an interior material.

5 BACKGROUND ART
Many of the conventional flame-retardant or
nonflammable decorative sheets are made of inorganic
materials and have wvarious problems in processability,
impact resistance, health safety due to the presence of
10 asbestos, etc. However, decorative sheets made of
organic resins cause severe heat generation and fuming
when burned; are low in shape retainability after
combustibility tests (the surface combustibility test
and the material combustibility test both according to
15 Notification No. 1828 of the Ministry of Construction;
hereinafter referred to also as noncombustibility
tests); and have been unreliable as a flame-retardant or
nonflammable decorative sheet.
Under the above situation, the present
20 invention provides a flame-retardant or nonflammable
decorative sheet excellent in flame retardancy or
nonflammability and low in dimensional change, warpage

deformation, etc.



fq ber. nonwoven f abrig shegls BBiRplaed Wi th a conposition conpri si ng:

a tesin, being at selected fromthe 10 group consi sting of
a phenollc resin angz " and e oxi de,
being at | east one fron1§he §r 1 al um num
hydr oxi de and nagne5|un1hydrOX|de 15 sqid reBE" S Lsent in
an anount from 4148908¥RE o¥Ch conpos T, and said hydroxide
bei ng present %n an anount grongggﬁgggnby wei ght of said conposition;

a reinforcing layer, intetpespgeBehreeivahtiBasteliBesl to: said at |east
two | ayers of core |ayer sheet material, said 20 reinforcing |ayer being

obt ai ned by i npregnating anflamenﬁégaﬁdantlbernmﬁfeamhab&écdébeehtﬁﬁberla|
with a t hernosetting resin; and at | east one decorative |ayer
positi oned on asheetswhich bseasone-piecei Haminateaptr th@5followangor di ng
to anot her aspect of the invention there is provi ded a nonfl ammabl e

| ami nat e detor aPRGeTrEALEL materi al , conprlsing a core |layer,
conprising at least two layers of a core | ayer sheet material obtained
by inpregnating an inorgafite 38 roper lagRksveh Paﬁhﬁ@tsﬁééﬁrﬁéﬂeﬁﬁaﬁ with a

conposi tion cSeupyising: an anount of

isin a 8 enolic_resin IF n
4-8% by wei ght, yery ebf bﬂe?hgyméwﬁﬁ? BR LRE BoRPBSi EPGRT and
?'9”‘“U”‘hydfOXﬁQEeffafﬂméaBUBE 8k gﬁqgQAQPX fiber, with a composition

comprising a phenolic resin and/or a melamine resin and

10 aluminum hydroxide and/or magnesium hydroxide, the
proportions of the former and the latter in the
composition being 4-15% by weight and 96-85% by weight,
respectively, and

a sheet material as a decorative layer, placed

15 on at least one side of the sheet material as the core

layer; and

a flame-retardant or nonflammable decorative
sheet which is a one piece-laminate of the following
materials:

20 two or more layers of a sheet material as a
core layer, obtained by impregnating a base sheet
material made of an inorganic fiber, with a composition
comprising a phenolic resin and/or a melamine resin and
aluminum hydroxide and/or magnesium hydroxide, the

25 proportions of the former and the latter in the composi-
tion being 4-15% by weight and 96-85% by weight, respec-
tively,

a sheet material as a reinforcing layer,



wei ght, based on thg.wgl.gkbs ®bn & cg,naorrposi tion; a reinforcing
| ayer, 'interposed bet two of sai FRVET S of
core- | ayer sheet mat M ‘INH&EB rei nforcing | Q’Blsﬁg H tathegd by

i npregnating an 5 in ven fabgic sheet ikt kL a

mel am ne resin; and at | east one decorattve layer havi ng a

t hi ckness of 0. %bta:JHEcPrb q&&)%a}{l %%é%@%%ﬁﬁ'%

g/nferr] or | ess, the decorative er belng positioned on at east one
10 side of sai da(i‘lorl(ixdx@é@ﬁ.c fiber, wiltdl & itha¥nidbddtiMigiabsap) aanss for
produci ng a fl ame- retardant, nonflammbl e | am nate decorative sheet as
descri bed in ei tsheetona tefriaie Hemlg Imdiricded [Peatfbimnthe thes agt awdise
conprising coating one side of a |long base sheet 15 material made of an

i norgani c fiber layemsyof ftiier isheatt materiadompodite mrowpri@yest ngred r esi n

I ncludi ng at | east one nenber sel ected fromthe group consisting of a

phenolic re8in and a md &hest madisriadn@s WORW\@(&HQ%I Grfl at

| east one menber from t he oup, co of al um num hydrqoxi de and 20
magnesi um hydr ofd&t &3 r°é’%né"t"~é1 I‘?&Slé’r?g Ad@ria dhecexe o
core |l ayer shee materlal pl aci ng, on two or nore |ayers of the
core | ayer shee rr"raterl al, areinforcing |layer and at | east one
decorative | ayer, and 25 nol ding the layers into a one piece

| am nat e. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a

sectional view @Rz @¥IcRIBAION ¢RC A iDWINgsSheet 4 conprising a sheet
material 1 for core |layer and sheet materials 2 and 3 for decorative

| ayer, laminated on 30 theikqth sisdes stfctifthaihegiewriferd donlf TaMmalu e

| ayer. Fig. 2 is a sectional view of a nonflammabl e decorative
sheet 4' coopri secpratdilvecisheetterd adomprifsing @ esHemtemaredrial 1s et
materials 2 and 3 for decorative |ayer, |am nated on the both sides of
t he sheet mat er icoirel lafyer amde sheedr materials 2 and 3 for decorative

layer, laminated on the both sides of the sheet material
1 for core layer.
Fig. 2 is a sectional view of a nonflammable
15 decorative sheet 4’ comprising a sheet material 1’ for
core layer and sheet materials 2 and 3 for decorative
layer, laminated on the both sides of the sheet material
1’ for core layer.
Fig. 3 is a sectional view of a nonflammable
20 decorative sheet 7 comprising a sheet material 5 for
core layer, a sheet material 6 for reinforcing layer,
interposed between the sheet material 5 for core layer,
and sheet materials 2 and 3 for decorative layer,
laminated on the both sides of the sheet material 5 for
25 core layer.
Fig. 4 is a sectional view of a nonflammable

decorative sheet 7’ comprising a sheet material 5’ for
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Fig. 3 1is a sectional view of a nonflamuabl e decorative sheet 7
conprising a sheet material 5 for core layer, a sheet material 6 for
reinforcing | ayer, interposed between the,sheet nmaterial 5 for core

| ayer, and sheet materials 2 5 and 3 for dé%orative | ayer, | am nated on the

both sides of c%gg %%ﬁ?%éﬁﬁ%%ﬁ%ég mat8riGer 8 E%%Z%e;pforcingiga A ,S a

sectional view o ecorative conprising a'sheet

material 5' forinterposed between the sheet material 5’ fér core 1@§er,
| ayer, a sheet matertal 6 for reinforcing |ayer, I nt er posed bétween

the sheet materaAd Bhebtrmateeihdger, and 3 fomddekeehtivbelagkes,2 and 3 for
decorative |ayer, | am nated on the both sides of the sheet materia
5 for 5 corelamyprated on the both siflieg. of theasheeti materiadw5sdf far
decorative sheet 9 for conparison, conprising a sheet material 8
5 core layer.
Fig. 5 is a sectional view of a decorative
sheet 9 for comparison, comprising a sheet material 8
for core layer and sheet materials 2 and 3 for decora-
tive layer, laminated on the both sides of the sheet
10 material 8 for core layer.
Fig. 6 is a sectional view of a decorative
sheet 9’ for comparison, comprising a sheet material 8’
for core layer and sheet materials 2 and 3 for decora-
tive layer, laminated on the both sides of the sheet
15 material 8’ for core layer.
Fig. 7 is a schematic sectional view showing a
step used in the production of a decorative sheet of the

present invention, for producing a sheet material for

core layer.

20 DETAILED DESCRIPTION OF THE INVENTION
In the present invention, there is no
particular restriction with respect to the base sheet
material made of an inorganic fiber. However, in order
to coat the base sheet material with a composition com-
25 prising a phenolic resin and/or a melamine resin and
aluminum hydroxide and/or magnesium hydroxide to

impregnate them into the interior of the base sheet



for core layer and sheet materials 2 and 3 for decora- tive | ayer,
| am nat ed on the both sides of the sheet 10 material 8 for core |ayer.

Fkg.-.6 is a sectional view of a decorative sheet 9' for conparison,
conprising a sheet material 8 for coge layer and sheet materials 2
and 3 for decora- tive layer, lam natéd on the both sides of the
sheet 15  mat gRie@lyi@1,f @ Eliechpefle@f@d base sheet materh%!lg is! d Ylass
schematic sectional view showing a step used 1 n the productlon of a
decorative sheetriplrt hdnwoven Fa®¥al, pardildulariiofa RNAEL fibeyx Sheet
material for core | ayer. 20 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON nonwoven fabriichhawieser basientwedghtt ko S0-8100 g/m?.
particular restriction with respect to the base sheet mat eri al nmade

of an i norgani c WhenertheHpasier weiighdr der less tham Sfatg/intie bheegihest
material with a conposition com 25 prising a phenolic resin and/or a
mel ani ne rebi n &Ader nonwaivem Kabriydhas da dmdudEf icdendsishnenghiodndk t o

may have handling problems during impregnation of the

composition into the glass fiber nonwoven fabric, mold-

ing or the like. When the basic weight exceeds 100

g/m?, the adhesion between layers may be insufficient
10 during molding.

The base sheet material is made of an
inorganic fiber and used in the sheet material as a
reinforcing layer. This is obtained by impregnating the
base sheet material with a thermosetting resin. The

15 preferred material is a glass nonwoven fabric having a
basis weight of 30-100 g/m? or a glass woven fabric
having a basis weight of 45-220 g/m?. As the thermo-
setting resin, a melamine resin, a phenolic resin or the
like can be used, and there is no particular restric-

20 tion. However, a melamine resin is preferred in view of
flame retardancy or nonflammability.

The composition comprising a phenolic resin
and/or a melamine resin and aluminum hydroxide and/or
magnesium hydroxide consists of 4-15% by weight of

25 phenolic resin and/or melamine resin and 96-85% by
weight of aluminum hydroxide and/or magnesium hydroxide.
Therefore, the resulting decorative sheet has excellent

flame retardancy, particularly when the phenolic resin



i‘'npregnate theminto the interior of the base sheet

materi al ,
the preferred pase sheet material is a glass fi ber nonwoven fabric,
particul arlty a gl ass fi ber nonwoven fabric having a basic wei ght of

30- 100 g/ ne.

Wien the basic weight isgless than 30 g/nferr], the

glass 5 fiber nonwoven fabric has an insufficient strength and _
have handling preblgambydwdiht B a@R Id) tHe iBlamine X&HRPSId |10 iKY O

the gl ass fi ber

nonwovén fabric, nold- ing or the |ike. Wen the

may

basi c wei ght exgeddhtld? less. 9/Newdsulitinigadimmirat el wiried aeits may be
insufficient 10 during nol ding. The base sheet materi al

is made of an

Notifiicatgam ®d.i 1&28ard twhed Mimitstarys kefetCoratanicti icaas, a

reinforcing layer. This is obtained by inpregnating the base sheet
mat eri al with ait.lesr TOESTGNATLON OF. NONCOMBUISTIRIS MATRRIAMISY alWhen a

gl ass nonwoven

fabric having a basi s wei ght of 30-100 err] or

/
gl ass woven3f abfthe phenolic resin and/or the melamine resingigﬁless

10

15

20

25

than 4% by weight, these resins are unable to fully act
as a binder. As a result, there is a problem in
interlaminar strength during the handling of sheet
material for core layers and after molding.

As for the phenolic resin, ordinarily, used is
a resol type phenolic resin, formed by using ammonia or
an amine type catalyst such as triethylamine or the
like. However, the phenolic resin is not restricted
thereto.

As for the melamine resin, ordinarily used is
a melamine resin whose formaldehyde/melamine molar ratio
(hereinafter referred to simply as molar ratio) is 1.5-
4.0. However, the molar ratio is not restricted to the
above range. The molar ratio is preferably 1.5-3.0 in
view of fuming tendency, storability of resin varnish,
etc. An acidic curing agent can be added if necessary.

With respect to the aluminum hydroxide and/or
the magnesium hydroxide, it is preferable that particles
of large diameters and particles of small diameters are

used in combination and in closest packing. Use of

a

small-diameter particles alone can ensure uniformity of a

sheet material for core layer or a decorative sheet, but

causes a problem during the mixing operation of the



mavi ng a basis wei ght of 45-220 g/n2. As the therno- setting resin,
mel am ne resin, a phenolic resin or the | i ke can be used, and there
k5 no particular restric- 20 tion. However, a nelamine resinis
preferred in view of flame retardancy; or nonflanmmability.

The conposition conprising a phenolic resin and/or a nmelamne resin
and al um num hygégybset fbH. OTuse of TRHFESHUAMEYEFOphELi 6988 aisnal 4-15%
by wei ght of 25 phenolic resin and/of nelam ne resin and 96-85% by

wei ght of al um Gaiséy da oyreblandiar hahdDeny USE hyHeoxedelting shéberefore,

the resulting decorative sheet has excellent fl ame retardancy,
particul arly wheatéhbaphfonl tberesta layer and further invites
6 is 8% by weight or Iess or the nelanmine resin is 10% by

a

wei ght or | ess.rafectioul tnmogttarmabibithieecaneedsby decripsef ioati on No.

1828 of the Mnistry of Construction, i .e. "DESIGNATI ON_ OF
NONCOVBUSTISBLE snufage | area Qfchhe particles. By using the aluminum

hydroxide and/or the magnesium hydroxide each having
different particle diameters, in closest packing, the
resulting composition can have improved saturation
ability in production of a sheet material for the core
10 layer. Various improvements are obtained in the mixing
operation of the composition, handling of the resulting
sheet, nonflammability of the sheet, etc.
In order to conduct the closest packing
effectively, it is preferred that the particles of large
15 diameters have an average particle diameter of 50-200
um, the particles of small diameters have an average
particle diameter of 1-30 um, the total amount of the
two kinds of particles is 50% by weight or more of the
total filler amount, the ratio of the particle diameters
20 of the two kinds of particles is 6 or more, and the
compounding ratio of the two kinds of particles is 25:75
to 75:25. When the particle diameter ratio is smaller
than 6 (the difference in particle diameters is small),
the gap (volume) between particles is larger, the
25 apparent density of resin/filler composition is smaller,
and the bonding strength of resin is less. A com-
pounding ratio deviating from the range of 25:75 to

75:25 is not preferred for flame retardancy or non-



5 the phenolic resin and/or the nelamne resin is |ess t han 4% by
wei ght, these resins are unable to fully act : as a binder. As a
result, there is a problemin - interlam nar strength during the
handl i ng of sheet material for core %ayers and after nolding. 10

As for the phenolic resin, ordinarily, used is a resol type phenolic

[ f d | ' ) ch _as
rTethyl amne oyeipaBe1Eey?hiclise the SHAILANALRCoE bAKILIEY s

restricted lar§éer 6x0thel&pparent densiﬁg 68" thBecBRp8B B$ohCsEN
ordinarily used is a melam ne resin ose formal dehyde/ nel am ne nol ar

ratio (hemalbettbecavber o€dthe $hopbiis@Sofivhap batwegni pattdrles
4.0. However, the nolar ratio is not restricted to the above range.
The nol ar rati@andstheefesihl yslréq@ifednin28 lavgew amofinti ngreepsagcey,
storability of resin varnish, etc. An acidic curing agent can be
added i f ceskhpyresin amount is notypneferpedt fromt hheapuoidnotibudiloxi de
and/ or t he qg nesi um hydroxide, it is preferable that particles

of Iarge di ame¥EFR gﬂﬂnbarticles of small dianeters are

When the particles of small diameters have an
average particle diameter of less than 1 um or when only
particles of small diameters are used, the efficiency of

10 mixing operation of the composition to be obtained is
low, which is undesirable. When the particles of large
diameters have an average particle diameter of more than
200 um or when only particles of large diamete;s are
used, the handling of the resulting sheet material for

15 core layer is difficult. Furthermore, there is reduc-
tion in nonflammability, caused by the decrease in the
surface area of particles. By using two or more kinds
of aluminum hydroxide and/or magnesium hydroxide each
having different particle diameters as mentioned above,

20 in closest packing, the resulting composition can have
improved bonding strength of resin in production of
sheet material for core layer. Moreover, various
improvements are obtained in the mixing operation of the
composition, handling of the resulting sheet material,

25 nonflammability of the sheet material, etc.

The composition is used as such or by diluting
it with water, an organic solvent (e.g. alcohol} or the

like. When the composition is impregnated into a base



25 used in conbination and in closest packing. Use of

smal | -di aneter particles alone can ensure uniformty of a ~ Sheet

mét erial for core layer or a decorative sheet, but causes a problem
during the m xing operation of the 9

7 conposition. Use of |arge-dianmeter particles alone causes a

probl emin handkhB@tohaie:6aS WalleN®£SR8Cinorganitidbed, it¥e lihkprey-£
| ayer and further invites reduction in nonflammbility, caused by

decrease in 5 nagtibhade eagxied e py didheing Bhelom@pdsie ianipi-n4s

hydr oxi de and/ or the magnesi um hydr oxi de each havi ng di fferent
particle di anet 80sfoild byoweightackwhgn tthe dilutioeswattiing isofess tthan can
have i nproved saturation ability in production of a sheet materi al

for the core 18-foldyeno syfficdentnpdbesion orasarfecs ddaiish tise ni xi ng
operation of the conposition, handling of the resulting sheet,
nonflannabi?ity°§Fa#H§dsR§eFPm§tG?ses' When the dilution ratio is more

than 30-fold, the resulting sheet material for core
layer has problems such as easy breakage and the like
during its handling.

A preferred method consists of coating one

10 side of a long base sheet material made of an inorganic
fiber, with a thermosetting resin composition composed
of aluminum hydroxide and/or magnesium hydroxide filler
and then, ordinarily, heat-drying the resulting material
for impregnation to produce a sheet material for the

15 core layer. In this case, the composition is diluted
with water, an organic solvent or the like so that the
content of the filler in the composition becomes 70-90%
by weight, whereby the composition has a high viscosity
suitable for coating.

20 A description is made on the general practice
of the above coating step with reference to Fig. 7 (a
schematic sectional drawing).

A long base material 12 unwound from an
unwinder 11 is transferred by a transfer roller 13.

25 During the transfer, the upper side of the long base
material 12 is coated with a thermosetting resin varnish
14 containing an inorganic filler, by a coater 15, so

as to give a desired film thickness. The long base



1n order to conduct the closest packing effectively, it is preferred
that the particles of large 15 di aneters have an average particle

di ameter of 50-200 pm the particles of small dianeters have an
aver age particle dianmeter of 1-30 p the total armount of the
two kinds of particles is 50% by weight or nore of the total filler

amount, the ra&d&éﬁéﬁ%ﬁ{%ﬂh?&@ﬂ@&% Ahss A ildie ek filsr 0

particles is 6 or nore, an conmpoundi ng ratio of the two ki hds of
particles is 2%1&ss fiber Qofwoden Widlrid@paiid Clikd] apt ef1asd | ibér

smal | er than 6 (the difference in particle diameters is small),

t he gap (vol umjoveai wae mgrardven efabsid arg@refidrred?Sin tAppanettexiemsSi ty of
resin/filler conposition is smaller, and the bondi ng strength of
resin is | ess. fAaggmresistammaindi ng rati o deviating fromthe range of
25:75 to 75:25 is not preferred for flane retardangg or non-

8 5 As for the coater 15, a comma roll coater, a

knife coater, a die coater, a reverse coater or the like
can be used. However, since the thickness of the film
formed is as large as 0.3-2.0 mm and accordingly the
composition applied needs to have a high viscosity, a

10 coater suitable for such a high-viscosity composition,
such as comma roll coater, knife coater or the like is
preferred.

After the long base material has been coated

with a thermosetting resin composition containing an

15 inorganic filler, the coated long base material is
passed through a dryer 16 to vaporize the water or
solvent of the composition, to obtain a sheet material
(prepreg) 18 for the core layer. The heat-drying
conditions vary depending upon the amount of resin in

20 the composition, the kind and amount of volatile
substance in the composition and the thickness of the
composition applied, but are generally 100-160°C and
about 5-15 minutes. After the drying, the prepreg 18 is
cut in a desired length by a cutter 17. Or, the prepreg

25 may be used for continuous molding without being cut.

Next, as for the sheet material for the

decorative layer placed on the face of the sheet

material for core layer, generally used is a sheet



flammability, because the surface area of particles is | arger or the
apparent density of the conposition is snmal | er because of the
i'ncfease of gap between particles - and the resin is required in a

| ar ger amount. Keeping 5 the resin annfft is not preferred fromthe
producti onal st andpoi nt. When the particles of small

[ h . f td ' ..l ess than 1 pm or when
oniy. o ey riierial MEANN Y ddn et ATIE s Nirfil iR BRTRC
miXing operati allridie RHMON Qb e MIAL AL a therddlbedigh 19

undesi rabl e. Wien the particles of |arge di anet er ave an avert age
particle di anetmssiof. NMErefditibly, usetDAPramrinretymivad Rddc!ss of large
di aneters are used, the handling of the resulting sheet material for
15 core | ayepapeniidbitadmed by-umpmsgmatdng lershdet raadgaper of 400N in
nonf | ammabi lity, causgd by the decrease in the _ sutface area of
particles. 3By d&hg/mobasigoweighhidmade of af palpsi audihyerexadsyard/ or
magnesi um hydr oxi de each having different particle diameters as
menti oned abové&hetig fiher & adnpssadidiber qméiheeslmlze'mg{icﬁrrﬁ)suimere:an

[ [ in in production o
have Inp%%ﬂ%%ﬂ%%ﬂ% %%—%%&antg.%gfgiine reéin and 40-5% of

aluminum hydroxide or magnesium hydroxide or silica.
The degree of impregnation with the mixture is generally
10 100~-400% by weight based on the sheet or paper.

The sheet material for decorative layer is
placed on one side of the sheet material for core layer
and they are made into a one-piece laminate. In order
to prevent warpage, etc., it is preferable to use a

15 sheet material equivalent to the above sheet material
for the decorative layer, also on the other side of the
sheet material for core layer. Desirably, the total
thickness of the sheet material(s) placed on one or both
sides of the sheet material for core layer is 0.5 mm or

20 less and the content of organic substance in the sheet
material(s) for decorative layer is 300 g/m? or less.
When these ranges are not met, it is difficult for the
resulting decorative sheet to pass the noncombustibility
tests. Also when the final decorative sheet has a total

25 thickness of less than 3 mm, it may be difficult for the
decorative sheet to pass the noncombustibility tests.

The thus-produced sheet material for the core

layer is used in one sheet or a number of laminated



‘sheet material for core | ayer. Mbreover, various | nprovenents are

obtained in the m xing operation of the conposition, handling of the
resulting sheet material, 25 nonflanhability of the sheet material, etc.
The conposition is used as such or by dilf£| it with water, an

organi c solvent (e.g. alcohol) or the i ke. When the conposition is

|npregnated||gﬁ)%?§as one or bot? ?)des ?Pe sheet materlal fo? the
sheet materi al of an 1 norganic npr eg- ronis

carried out b)aéiédf&ﬂf’éb tilﬁ{&f’@@siéé C&;&véﬂaut sheaP-{ ! 1$’d’e&\’e' ght. Wen
the dilution ratiois le fold, no sufficient adhesion or

surface fini shriey are qma'aarmssédsc&md GRSESed Wieto tdier hhet i Otar@dh® | s
nor e than 30-fold, the resulting sheet naterial for core | ayer

has probl ens suchaeasf ke lhle adageratnidreé hshéetkeas in thkirpngséns handl i ng.
A preferred nethod consists of coating one
5 invention. During the molding process, a mirror-finish
sheet, an embossed sheet, an embossed film or the like
is laminated, whereby the final product has a surface of
nmirror-finish, embossed finish or the like.
In the present invention, preferred embodi-
10 ments are:
a nonflammable decorative sheet which is a
one-piece laminate of the following materials:
one or more layers of a sheet material for a
core layer, obtained by impregnating a base sheet
15 material made of an inorganic fiber, with a composition
comprising a phenolic resin and aluminum hydroxide, the
proportions of the former and the latter in the
composition being 4-8% by weight and 96-92% by weight,
respectively, and
20 a sheet material for decorative layer having a
thickness of 0.5 mm or less and an organic substance
content of 300 g/m?> or less, the sheet material being
placed on at least one side of the sheet material for
the core layer; and
25 a nonflammable decorative sheet which is a
one-piece laminate of the following materials:

two or more layers of a sheet material for a

core layer, obtained by impregnating a base sheet



10 side of a long ba@?ﬁﬂﬁgﬁiﬁmv\reﬁ?ﬁ made of an inorganic fiber,
with a thernosetting re Bﬂlﬁ“ln conposed %Em hydr oxi de
and/or magnesi um hydr ox and t hen| Tgﬁjﬁ f ‘ @ eatt dryi ng

the resulting materi al for inpregnatiygn tojprod teria
for the 15 core layer. 1In this case, the conmposition is diluted

with water, an xﬂaﬂaﬁ&;sxﬁaasnéfoantbﬁofggﬁié%mék,t{a@th a cofRpbkeRtonlf the
filler in the conposition becones 70-90% by wei ght, whereby the
conposi tion hascemptidingSaoshéyolic resimtahdealanifeft hifdrox28e, the

A description is nade on the general practice of the above coating
step with ref erprnoporbidng.off the formeszcamdnthe 3atteondh thewcogposi-

A long base material 12 unwound from an unwi nder 11 is transferred by
a transfer rollekonszbeing 4-8¥rpbyigvehahtrandf 86-92hebyppeigbtderespehe | ong
base material 12 is coated with a thernosetting resin varnish

14 containﬂ%g aﬁlY%BYganic filler, by a coater 15, so as to give a
desired filmthickness.

Tgesgggg ggégrial for a reinforcing layer,
obtained by impregnating a base sheet material made of
an inorganic fiber, with a melamine resin, the sheet
material being interposed between the two or more layers

10 of the sheet material for the core layer, and

a sheet material for decorative layer having a
thickness of 0.5 mm or less and an organic substance
content of 300 g/m? or less, the sheet material being
placed on at least one side of the sheet material for

15 the core layer. These decorative sheets pass the above-
mentioned noncombustibility tests and have excellent

nonflammability.

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is described specifi-

20 cally below by way of Examples and Comparative Examples.

Example 1 (Fig. 1)
A glass fiber nonwoven fabric having a basis
weight of 75 g/m?, a specific gravity of 0.23 g/cm® and
an organic binder content of 11% was impregnated with a
25 composition of 92% by weight of aluminum hydroxide (a

mixture of 46% by weight of aluminum hydroxide having an



10 . material is not restricted to glass fiber woven fabric,
gl ass-fiber nonwoven fabric or the |like, but glass fiber woven or
monwoven fabric is preferred in the matter of flame resistance.

As for the coater 15, a comma roll coater,qg
coater, a reverse coater or the |like 1 an be used. However, since the

t hi ckness of the film . f.or i s lar : : g
accordi ngly t hgverage ?&ﬁ}-&scllte 'ﬁ%meﬁ:]e%e £ s%?no%ﬁ% e rH|i}gh V|gshctoscﬁ y, a

knife coater, a die

I on“app née ave a h

5

10 coater suighallie 0y it A HoS GO lave e Piriti¥le diametdsch as
ni %SI

commua roll coater

e“coater or the els preferred.

After the |ongdsa3® Nii)eEnd R HPRIIGHRAIE a resoltyped ghietioliset ting
resin composition containing an 15 inorganic filler, the coated |ong

resin, toatstedn sheegh matdmienlslQ tforw e icoxrd Hayeat er or
sol vent of the conposition, to obtain a sheet materi al

base materi al

5

10

15

20

25

wherein the degree of impregnation was 20-fold. Next, a
decorative base sheet as construction material having a
basis weight of 80 g/m? was impregnated with a melamine
resin containing a curing agent, to produce a sheet
material 2 for decorative layer wherein the degree of
impregnation was 100%. Also, a decorative base sheet as
construction material having a basis weight of 60 g/m?
was impregnated with a melamine resin containing a
curing agent, to produce a sheet material 3 for
decorative layer wherein the degree of impregnation was
115%.

Four sheet materials 1 for core layer were
laminated; on one side of the resulting laminate was
placed one sheet material 2 for a decorative layer; on
the other side of the laminate was placed one sheet
material 3 for a decorative layer; and the resulting
material was molded at 140°C at 100 kg/cm’ for 20 minutes
to obtain a nonflammable decorative sheet 4 having a

thickness of 3.5 mm.

Example 2 (Fig. 2)
A glass fiber nonwoven fabric having a basis
weight of 75 g/m?, a specific gravity of 0.23 g/cm’ and

an organic binder content of 11% was impregnated with a



"(prepreg) 18 for the core layer. The heat-drying conditions vary
dependi ng upon the anobunt of resin in 20 t he conposition, the kind and

-amount of volatile substancein the conposition and the thickness of
t he conposition applied, but are g rally 100-160[err]C and
about 5-15 mnutes. After the drying, the prepreg 18 is cut in

desired | engt %ﬁfﬁqﬁ%ﬁbf&@z%& %ﬁ@%@%l&ﬁn%&% %‘#j {

conti nuous nol out el ng ut
sheet materi alpit@udd®f 46% hiﬁwl@tnﬁ/%ﬂ ARimiRhaE drdrbdie G if atxhe

sheet material for core’l ayer, generally used’ s a sheet
mat eri al obt aiavedadie ipAYtE@IA idiguetdd ol 80agem HirbPt46% by weallght adf f or
the decorative layer with a thernosetting resin. Preferably, used is

an i npr egnat eélsindaum hydroxiden phaviclg @mevdragenpaagiatliengl izmstest or
paper of 40- 5 120 g/ n2 baS|C\MaéH¥ made of a pulp, a linter, a syn-
thetic fiBer, of di0aga)f |al§1é3r & hyhaved; afi o methydatherified

melamine resin of 2.5 molar ratio containing a curing
agent, to obtain sheet materials 1’ for core layer
wherein the degree of impregnation was 20-fold. Next, a
decorative base sheet as construction material having a

10 basis weight of 80 g/m?’ was impregnated with a melamine
resin containing a curing agent, to produce a sheet
material 2 for decorative layer wherein the degree of
impregnation was 100%. Also, a decorative base sheet as
construction material having a basis weight of 60 g/m?

15 was impregnated with the same melamine resin as
mentioned above, to produce a sheet material 3 for
decorative layer wherein the degree of impregnation was
115%.

Four sheet materials 1’ for the core layer

20 were laminated; on one side of the resulting laminate
was placed one sheet material 2 for a decorative layer;
on the other side of the laminate was placed one sheet
material 3 for a decorative layer; and the resulting
material was molded under the same conditions as

25 enmployed in Example 1, to obtain a nonflammable

decorative sheet 4’ having a thickness of 3.5 mm.



conpr.i sing 60-95% of a nel am ne resin and 40-5% of al um num hydr oxi de
or magnesi um hydroxi de or silica. The degree of inpregnation with the
m xture is generally 10 100- 400% by melght based on the sheet or paper.
The sheet material for decorative layer is pl aced on one side of the
sheet material for core Iayer and theéy are nmade into a one-piece

lam nate. In orglednpie 3 reyent warpage, etc., it is preferable to use
a 15 sheet naterlal eq |valen to the above sheet naterial for the

decorative layer, also onohhe Défgrgrase Pibéhenonwoves hegbridt Ravahgf ar
core layer. Desirably, the total t hi ckness of the sheet naterlal(s)

pl aced on one dsadig hweight of d25 @fniha spestifint eyrsatithorofc .23 aykm’i s
0.5 mmor 20 | ess and the content of organic substance in the sheet
material (s) forantkomm avrgeniaykindar 30ntémt cof ] 1% wasscoated, Myethéhese
ranges are not net, it is difficult for the resultlng decorative
sheet to pdss tuRe o cd e F9ll coater, (2seempasEbiomept t H2% f b¥al

decorative sheet has a total 25 _thickness of |ess than 3 nn% it may be
difficult for tfRight of pluypinuyhydeexide (A RLXERCRREADYS wawgt

tests.
of aluminum hydroxide having an average particle dia-

meter of 100 um and 75% by weight of aluminum hydroxide
having an average particle diameter of 8 um) and 5% by
10 weight of a resol type phenolic resin {the composition
had a volatile content of about 15% by weight when
prepared) so that the thickness of the resulting film
became 1.15 mm after drying. The resulting material was
heat-dried for impregnation, to obtain sheet materials 5
15 for a core layer wherein the degree of impregnation was
20-fold. Next, a glass woven fabric having a basis
weight of 210 g/m? and an organic binder content of
0.08% was impregnated with a melamine resin containing a
curing agent, to obtain a sheet material 6 for a
20 reinforcing layer wherein the degree of impregnation was
40%. This sheet material 6 for a reinforcing layer was
inserted between the second and third sheets of four
laminated sheet materials 5 for a core layer. 1In the
same manner as in Example 1, on one side of the result-
25 ing laminate was placed the sheet material 2 for a
decorative layer, and on the other side of the laminate
was placed the sheet material 3 for a decorative layer.

The resulting material was molded under the same heat



"The .t hus- produced sheet material for the core | ayer is used in one

sheet or a nunber of |am nated . 12
'sheets. On one or both sides the sheet material for the decorative
| ayer or its equival ent sheet is placed. They are heat-pressed and
nmol ded into a fl ane-retardant or nonfl anmabl e decorative sheet as in

the present  oa duib@fiiedTonddiighs e MUY AP G8RRpI% M/ 1y -f i ni sh

sheet, an enbpsse sheet, an enbossed fil mor _ o m nat ed,
wher eby the fiobdaipf @duwn fasmmably ReeRitive shd8t romavitigh tanhassed

finish or the Ilike. In the present invention, preferred
enbodi - 10 mestsS odff &.6 mm. a nonfl ammabl e decorative sheet
which is a one-piece lam nate of the follow ng nmaterial s:

one or nore |ayers of a sheet material for a core | ayer, obtained by

i regnati ng a base sheet
pred g Example 4 (Fig. 4)

5 A long glass fiber nonwoven fabric having a
basis weight of 75 g/m?, a specific gravity of 0.23 g/cm®
and an organic binder content of 11% was coated, by the
use of a comma roll coater, with composition of 95% by
weight of aluminum hydroxide (a mixture of 25% by weight

10 of aluminum hydroxide having an average particle dia-
meter of 100 pum and 75% by weight of aluminum hydroxide
having an average particle diameter of 8 um) and 5% by
weight of the same melamine resin as used in Example 2
(the composition had a volatile content of about 15% by

15 weight when prepared) so that the thickness of the
resulting film became 1.15 mm after drying. The
resulting material was heat-dried for impregnation, to
obtain sheet materials 5 for core layer wherein the
degree of impregnation was 20-fold. Next, a glass woven

20 fabric having a basis weight of 210 g/m? and an organic
binder content of 0.08% was impregnated with the same
melamine resin containing a curing agent as mentioned
above, to obtain a sheet material 6 for a reinforcing
layer wherein the degree of impregnation was 40%. This

25 sheet material 6 for a reinforcing layer was inserted
between the second and third sheets of four laminated

sheet materials 5’ for a core layer. In the same manner



15 material made of an inorganic fiber, with a conposition

conprising a phenolic resin and al um num hydroxi de, the proportions
of* the forner and the latter in the - conposition being 4-8% by wei ght
and 96-92% by wei ght, respectively, amgd 20 a sheet
material for decorative |ayer having a t hi ckness of 0.5 mmor |ess
and an organi ¢ asbihaEgemple 2,Coit ehke &idd0dfoihk Feshdtding Nanthetie

mat eri al bei ng pl aced on at | east one side of the sheet material for
the core | ayer; wasdpldted the sheet aatenfiadm2alfior dedexcatnatd vehdatyeahi ch
s a one-piece lamnate of the follow ng materi al s:

two or nore | aydrd oh Zhehethewnsddeabff $heg laminateomas| placedotihs ned by

i npregnating a base sheet . 13 -
sheet material 3 for a decorative layer. The resulting

5 material was molded under the same heat and pressure
conditions as employed in Example 3, to obtain a
nonflammable decorative sheet 7’ having a thickness of

3.6 mm.

Comparative Example 1 (Fig. 5)

10 A glass fiber nonwoven fabric having a basis
weight of 75 g/m?, a specific gravity of 0.23 g/cm® and
an organic binder content of 11% was impregnated with a
composition of 80% by weight of aluminum hydroxide
having an average particle diameter of 10 um and 20% by

15 weight of a resol type phenolic resin, to obtain sheet
materials 8 for core layer wherein the degree of impreg-
nation was 20-fold. Four sheet materials 8 for a core
layer were laminated; on one side of the resulting
laminate was placed the same sheet material 2 for a

20 decorative layer as used in Example 1; on the other side
of the laminate was placed the same sheet material 3 for
a decorative layer as used in Example 1; and the
resulting material was molded under the same heat and
pressure conditions as employed in Example 1, to obtain

25 a decorative sheet 9 having a thickness of 3.5 mm.



“material made of an inorganic fiber, with a conposition conprising a
phenolic resin and al um num hydr oxi de, the proportions of the forner and
‘the latter in the conposition bei ng 4-8% by wei ght and 96-92% by wei ght,
respectively, 5 a sheet material foryq reinforcing |ayer, obtained by
i npregnating a base sheet material nmade of an inorganic fiber, wth a

mel am ne resi GonderSt0Rl BRRS1&8l 2 betftg. 6y i nterposed between the two or
nore | ayers of the sheet material for the core |ayer, and 10 a

sheet material for decofridsyefibeyaionddeiidfairic Hawikdessboid. 5 nm
or less and an organi c substance content of 300 g/nmerr] or less, the
sheet mat eri alwdigghty qff st%edyfmf,ab spekcdfdc gmaviitge off 0t.128 gheat amderi al
for the core | ayer. These decorative sheet s pass t he

above- nent i onexh krgayoine dmibnudey idntent esf sl Bhdvdm\veoated | witht a

nonf | anmabi lity. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

Enbodi ments  ¢fomRafel tinneht80% R meight \@f |alypipuphydrepide | bed by way

Shoul d ot - b RSt (i SRSTAST (RS Tl o LIS THH ot | b A 3 209 DY
Example 1 (Fighedng ot ene Alke e ABle IO S(, LN o 1, 01
025% by vei ght 5T T O DUk R PG Kogkl (el WRERLL Mih gy 25
:{/g;naggmpg%/? |r g@eﬂ%éla?ﬁ QJ?H %b%n&tiponq ama 426%/3fb?/1c%/\7ei gFr'ﬁuI(.)fSheet m%tl-'%ﬁ nuﬁ14
hydr oxi de phavirig 18 e efcxen Ri¥dd Clfydh gt laminated; on one side of
the resulting laminate was placed the same sheet mate-
rial 2 for a decorative layer as used in Example 1; on
the other side of the laminate was placed the same sheet
material 3 for a decorative layer as used in Example 1;
15 and the resulting material was molded under the same
heat and pressure conditions as employed in Example 2,
to obtain a decorative sheet 9’ ﬁaving a thickness of
3.5 mm.
The nonflammable decorative sheets 4, 47, 7
20 and 7’ obtained in Examples and the decorative sheets 9

and 9’ obtained in Comparative Examples were measured

for properties. The results are shown below.



of 10 pm and 8% by wei ght of a resol
sheet materials 1 for the core |ayer

5

type phenolic
wherei n the degree of

resin,

i npregnation was 20-fold. Next, a decorative base sheet as
construction material having a bag%i wei ght of 80 g/nferr] was
| npregnated with a nel am ne resin ntaining a curing agent, to

produce a sheet
i npregnati on was 100%

10

construction materi al

mat er i

al
Al so,

was

to obtain

2 for decorative |ayer wherein the degree of
a decorative base sheet as
having a basis weight of 60 g/nferr]

inpregnaiﬁﬁ=ﬁffﬁ=ﬁ=ﬁf#ﬁﬁFﬁF FEST I cortor i g—o SH e geRt—t—
pr oduce sheet material 3}for Heampbésve | ayer er ei ncémp. degr eg of
i npregnajion was 15 115% Four sheet{ nat &xiaaipd. ek f or
core Iagkr wer e Ianiratqq; bn gne Si 0 thi result&ng qanlgzte gﬁs
pl aced ope—sheet—rater+al—3—+or—ar-decerdtive—tpyer—on t | de
of the |pNehatréeadas pl aced [oResshpatas2( PaBst ¢ripdss3 florF&i decor ghifye
| ayer ; % gombustdbdlliiityy maf eri al fwas nolded at 240[err] € at 100
kg/ cnf erjf EeB&r 20 mi nut es tp obtailn a nophfl anmablle decorative shedqt 4
having & g,rfackhi ckness of 3.5 nfn
combustibility
test
1 No No No No No No
2 No No No No No No
3 No No No No No No
4 0 0 0 0 0 0
5 15 13 12 11 30 28
Rating Pass Pass | Pass Pass Pass Pass
Overall rating Pass | Pass | Pass Pass Fail Fail
(Test method)
Material combustibility test: Was conducted in
accordance with Notification No. 1828 of the

Ministry of Construction.
5 Surface combustibility test: Was conducted in accordance
with Notification No. 1828 of the Ministry of
Construction.

Rating 1: None of deformation damaging the fire

resisting property of specimen, generation of



iExaane 2 (Fig. 2) 25 A gl ass fiber nonwoven fabric having a

basi s wei ght of 75 g/nferr], a specific gravity of 0.23 g/cnferr] and
an organi ¢ binder content of 11%was inpregnated with a

15 conposition of 92% by wei ght of um num hydr oxi de (a

m xture of 46% by wei ght of aluninun1hydroxide havi ng an aver age
particle dianmeter of 16 | Ny hydr oxi de
havi ng an average parh% fameter @%Vﬁ"% 10 p %%de%%%q wel ght of a

nmet hyl -et herified dRlENme ssdivad,. 2.5 nolar ratio containing a
curing agent, to obtain sheet materials 1' for core |ayer

wherein the degteingf2i mMpiegieat inel tirsg 2Xhfalgh fexXtfull thickmesorafi ve
base sheet as construction material having a 10 basi s wei ght of 80
g/ err] was inpregnat ecspécimen neleurigracks reasing che dadkhgssdeuwrf ng
agent. to produce 2 Srm*ipec;men having a width of 1/10 or more of the
full thickness shall be observed.
Rating 3: No flame remaining for 30 seconds or longer
after the end of heating shall be observed.
Rating 4: The exhaust temperature curve [a curve to be
10 recorded by the thermometer described in item
3 (2)] of specimen shall not exceed a standard
ltemperature curve [a curve connecting the
values to be obtained by adding 50 degrees to
the exhaust temperatures at one minute
15 intervals after adjusting the furnace as
provided in item 2 (1) (d)].
Rating 5: The smoke generation coefficient C, per unit
area to be obtained by the following formula
shall not exceed 30.
20 Cy = 24log;eI,/1
where
I,: initial intensity of the light beam at the
start of the heating test (in lux), and

I: minimum intensity of the light beam during

25 the heating test (in lux).

As made clear from the foregoing Examples, the

flame~retardant or nonflammable decorative sheet accord-



nateriial 2 for decorative |ayer wherein the degree of | mpregnati on
was 100% Al so, a decorative base sheet as construction materia
having a basis weight of 60 g/nm2 15 was inpregnated with the sane
mel am ne resin as menti oned above, to,produce a sheet material 3 for
decorative |ayer wherein the degree of inpregnation was 115%

Four sheet nat eriind Lol tHePprdiriOriiveiition 3G fiyed &Y Pshin®mm one si de
of the resulting |am nate was placed one sheet material 2 for a

decorative | ayerdecorativen lldyemwtdrerits depafvdlent dryeat eonvame| sichd @ne
sheet material 3 for a decorative |ayer; and the resulting
mat eri al was nohddd widers tdfe as aheatomdittémsl for 2ore dteny asbtiaikedinpl e
1, to obtain a nonflamuabl e decorative sheet 4' having a thickness of
3.5 mm by impregnating a base sheet matepgal (e.Exaplanw®ydi g. 3)
5 fabric made of an inorganic fiber such as glass fiber or
the like) with a composition comprising a phenolic resin
and/or a melamine resin and aluminum hydroxide and/or
magnesium hydroxide (the resin content is 15% by weight
or less) and molding them into one piece; therefore, in

10 the present decorative sheet, the amounts of heat and
smoke generated during combustion are controlled at very
low levels.

| Particularly when the present decorative sheet
is formed by placing a decorative layer or its eguiva-

15 lent layer each having a thickness of 0.5 mm or less and
an organic substance content of 300 g/m? or less, on one
side or both sides of a sheet material for core layer
obtained by coating, on a base sheet material such as
the above-mentioned nonwoven fabric or the like, a

20 composition comprising a phenolic resin and/or a
melamine resin and aluminum hydroxide and/or magnesium
hydroxide (the melamine resin content is 10% by weight
or less or the phenolic resin content is 8% by weight or
less) and molding them into one piece, the amounts of

25 heat and smoke generated during combustion are con-
trolled at very low levels and, moreover, there is

substantially no destruction of sheet shape after

combustion; therefore, the present decorative sheet can



"On a long glass fiber nonwoven fabric having a basi s wei ght of 75
g/mMerr], a specific gravity of 0.23 g/cn8 and an organi ¢ bi nder
‘content of 11% was coated, by the * 5 use of a comma roll coater, a
conposition of 95% by wei ght of al uggnum hydroxide (a mxture of 25%
by wei ght of al um num hydroxi de having an average particle dia-

nmeter of 100 t Vi ng an
B AU RYh R Vs n&gc%hl%lg}o%‘im X Yeft € £ meetn.ﬁ?

average particle dianeter of 8 pm wel ght of a Tesol type

phenol i c resi ndt e COMssiNG 0N g2s offﬁ%mmﬁ@ﬁt&%ﬁmmr@étf@@ut 15%
by wei ght when prepared) so that the thickness of the resulting film

becane 1.15 nm after dryfurtheihein eshe tpresdent clec@dratbve sheebtpathéréeed
for inpregnation, to obtain sheet nmaterials 5 15 for a core |ayer
wherei n the dezprecoofusedy e@natﬂm decorative 2layer d.angexef thel sasewoven
fabric having a basis ight of 210 g/nR2 and an organi c bi nder
content of5  shegt G@%%@salﬁrpﬁ%‘@r%%r%%‘rﬁ almlérﬁ%elﬁ%%lwmwlhr ng a
curing agent, to obt%in a sheet %Sg(ﬂw al 6 for a rei nforcing |ayer

wherein the d b AGGRF AR | ; there ,G'T?H% R HeRRFPER~6 for

a reinforcing quewsﬁggt can be used as a flame-retardant or nonflam-
mable material for various applications by appropriately
selecting the decorative layer from a variety of colors

10 and patterns.

INDUSTRIAL APPLICABILITY
Thus, the decorative sheet of the present
invention has excellent flame retardancy or non-
flammability and therefore can be used as a flame-
15 retardant or nonflammable material in various applica-

tions such as houses and the like.



‘inserted between the second and third sheets of four | am nat ed sheet
materials 5 for a qugli/a er. In the sane manner as in Exanple 1, on
|

‘one side of the res '/ m nate was placed the s iterial 2
for a decorat i IMEI the gyher sFA@eOdy
was pl aced the sheet materialf 3s a decorativ -

e

jresulting
mat eri al was nol ded under the sane heatcrarms |
17 and pressure conditions as enployed in Exanple 1, to obtain
a nonfl ammabl el decor ati va shemé-rFebardagtaothhokflammablaedacotradiGemm
Example 4 (Fig. 4) 5 A long gl ass fiber nonwoven fabric
havi ng a shest swhieciyhisof FbBegph€cealspiépatecofrbhet fodlo@id g/ cnB
and an organi c binder_ content of 11% was coated, by the use of a
coma rol | coad@keri@lifs conposition of 95% by

5 one or more layers of a sheet material for a
core layer, obtained by impregnating a base sheet
material made of an inorganic fiber, with a composition
comprising a phenolic resin and/or a melamine resin and
aluminum hydroxide and/or magnesium hydroxide, the

10 proportions of the former and the latter in the
composition being 4-15% by weight and 96~85% by weight,
respectively,and

a sheet material for decorative layer, placed
on at least one side of the sheet material for the core

15 layer.

2. A flame~retardant or nonflammable decorative
sheet which is a one-piece laminate of the following
materials:

two or more layers of a sheet material for a

20 core layer, obtained by impregnating a base sheet
material made of an inorganic fiber, with a composition
comprising a phenolic resin and/or a melamine resin and
aluminum hydroxide and/or magnesium hydroxide, the
proportions of the former and the latter in the compo-

25 sition being 4-15% by weight and 96-85% by weight,
respectively,

a sheet material for a reinforcing layer,

obtained by impregnating a base sheet material made of

This Sheet Has Been RT
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“wei ght of alum n

hydr oxi de havi ng cle dia-

wei'ght of alumn @ [lﬂ ‘havi ng an av mﬁe
wei ght*

pm and 5% by

(the conposition had a volatile content o abou

sane ne m negresi

&)I‘édrom de (a mixture of 25% by weight 10 of al um num

) nd 75% by
d¥5 net er
EPLAGERd i n JExanpl e 2

o by 15  weight when

of 8

prepared) so thatiddegdii EKPESSr Pfwifl® a therm&Sotiing fesmmbegpge 1.15 mm
The resulting material was heat-dried for | mpregnati on,

to obt ai shedeahat@ttal absing ivtefposed dyetwadbrr the tH6 or mordegree
of inpregnation was 20-fold. Next, a glass woven 20 fabric having a
basi s wei ght ofayags gbfif ehe | sheet anabegbal cfor thebeoderlapatenandf 0.08%
was i npregnated with the sane mel am ne resin containing a curing
agent as nentioned a aphmet matebial nfor s¢ecoranivei hhyers oplaced
| ayer wherein_ the deggee of 1 npregnatjon was 40% This

after drying.

reinforcin él
25 sheet
t he second an
a core |ayer

10

15

20

25

T

matR i aF e3ast e ctiderefn

third sheets of four |am nated sheet materials 5'
e sane manner

3. A flame-retardant or nonflammable decorative
sheet according to Claim 1 or 2, wherein the aluminum
hydroxide and/or magnesium hydroxide consists of two or
more kinds of particles different in particle diameter,
the particles of large diameters have an average
particle diameter of 50-200 um, the particles of small
diameters have an average particle diameter of 1-30 pm,
the ratio of the average particle diameters of the two
kinds of particles is 6 or more, the compounding ratio
of the two kinds of particles is 25:75 to 75:25, and the
total amount of the two kinds of particles is 50% by
weight or more of the total filler amount.
4. A nonflammable decorative sheet which is a
one-piece laminate of the following materials:

one layer or two or more layers of a sheet
material for a core layer, obtained by impregnating a
base sheet material made of an inorganic fiber, with a
composition comprising a phenolic resin and aluminum
hydroxide, the proportions of the former and the latter
in the composition being 4-8% by weight and 96-92% by
weight, respectively, and

a sheet material for a decorative layer having

s Sheet Has Been Re(ilaced
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"18 . as in Exa I on one side of the resulting | am nate was
pl aced the sheet nﬁﬁmm,

' ecor ative l:mPn t he ot her
- m shge ‘5%? ' a decorative
|l ayer. The resulting °5 'matferial Wwas nol gd lunder me hept and

si de of the Ianlna
pressure conditions as enployed in anple 3, to obtarn a

nonfl ammabl e d&¢9ﬁ§ékﬂ§s§héfto7s ﬁﬂbeglésEhaﬁ&n%SoP&amc suBsfafBk
Conparative Exanple 1 (Fig. 5) A gl asS fiber nonwoven

fabric having eoheshs of 300\/\§Vﬂht010fle7§35,g/ﬁﬂé3r§}']eetﬁ s fd X wEag ty of
0.23 g/cnferr] and an organi ¢ binder content of 11% was i npregnated
with a cobhposdt onnadf 1888t bynwes fhié 6f ahansheethydtexide for

havi ng an average particle diameter of 10 pmand 20% by 15 weight of a
resol type phetlogicoresiayero obtain sheet materials 8 for core |ayer

wherein the degree of inpreg- nati on was 20-fold. Four sheet
materials B foP-a core nonflammable decorative sheet which is a

one-piece laminate of the following materials:

two or more layers of a sheet material for a
core layer, obtained by impregnating a base sheet
material made of an inorganic fiber, with a composition

10 comprising a phenolic resin and aluminum hydroxide, the
proportions of the former and the latter in the composi-
tion being 4-8% by weight and 96-92% by weight, respec-
tively,

a sheet material for a reinforcing layer,

15 obtained by impregnating a base sheet material made of
an inorganic fiber, with a melamine resin, the sheet
material being interposed between the two or more layers
of the sheet material for the core layer, and

a sheet material for decorative layer having a

20 thickness of 0.5 mm or less and an organic substance
content of 300 g/m? or less, the sheet material being
placed on at least one side of the sheet material for
the core layer.

6. A nonflammable decorative sheet according to

25 Claim 4 or 5, wherein the aluminum hydroxide consists of
two or more kinds of particles different in particle
diameter, the particles of large diameters have an

average particle diameter of 50-200 um, the particles of

This Sheet Has Been Re
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Iayer wer e Ian1nated on one side of the resul ting | am nate was

pl aced the sarres M for a 20 deegtz _. Eefﬁ used in
“Exanpl e 1; on the m,”#ﬂw of the Iam' thed same
sheet material 3 for © atlve | g S ABhnplell; and the
resulting material was nol ded under the sane heat —and - pressure

condi tions as aﬂaipy&ﬂametésannaeelantavebagénpaﬁémlé despeabirversheet 9
having a thickness of 3.5 19
Conpar ative Ex3Ople, 2thé&i ﬁatﬁt): of the average pArgiele dikmetseswe¥en
fabric having a basis wei ght of 75 g/ n2, a specific gravity of 0.23
g/cnerr] and the twankbndanef pantibclesnisné of mdf¥eywatheoabmgountling 5
conposition of 80% by wei ght of al um num hydroxi de havi ng an average
particle diane%@tigfoﬁotbﬁ1hﬂg kindpyof partpelghtisf2Bné5stoe7beRari ne

resin as used in_Exanple to_obtain sheet materials 8 for core
| ayer wher®in ¥Wé the tota.i amount of the two kinds of particles is

50% by weight or more of the total filler amount.
7. A process for producing a flame-retardant or
nonflammable decorative sheet set forth in Claim 1, 2,
3, 4, 5 or 6, which comprises coating a phenolic resin
10 and/or a melamine resin each containing aluminum
hydroxide and/or magnesium hydroxide, on one side of a
long base sheet material made of an inorganic fiber, to
impregnate the long base sheet material to produce a
sheet material for a core layer, placing, on one layer
15 or two or more layers of the sheet material for the core
layer, one or two layers of a sheet material for a
decorative layer, or one layer or two layers of the
sheet material for a decorative layer and a sheet
material for a reinforcing layer, and molding them into

20 a one piece laminate.

This Sheet Has B
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Hegree of inpregnation was 20-fold. Four sheet mate- 10 rials 8 for a

core layer were | am nated; on one side of the resulting | am nate was
-pl aced t he same sheet nate- rfal 2 for a decorative |ayer as used in
Exanple 1; on the other side of theJgam nate was placed the same
sheet material 3 for a decorative |ayer as used in Exanple 1; 15
and the resulting material was nol ded wiigfiRade sanme heat and
pressure conditions as enployed in Exanple 2, to obtain a decorative

sheet 9' having a thi ckneae @resent iavention provides a flamBhe
nonf | ammabl e decorative sheets 4, 4', 7 20 and 7' obtained in Exanples and
t he decorati veresheetian® or nonfldm@abdlet diecedartn veo sheaedt mhd dixdmplaes wer e

nmeasur ed for properties. The results are shown bel ow.
20 one-piece laminate of the following materials:
5 one layer or two or more layers of a sheet

material for a core layer, obtained by impregnating a
base sheet material made of an inorganic fiber, with a
composition comprising a phenolic resin and/or a
melamine resin and aluminum hydroxide and/or magnesium

10 hydroxide, the proportions of the former and the latter
in the composition being 4-15% by weight and 96-85% by
weight, respectively, and

a sheet material for a decorative layer,

placed on at least one side of the sheet material for

15 the core layer. When the sheet material for the core
layer consists of two or more layers, there can be
interposed, between the layers of the sheet material for
the core layer, a sheet material for a reinforcing layer
obtained by impregnating a base sheet material made of

20 an inorganic fiber, with a thermosetting resin. The
present invention also provides a process for producing

such a flame-retardant or nonflammable decorative sheet.
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Mnistry of Construction. 5 Surface conbustibility test: WAas conducted

i n~accor dance with Notification No. 1828 of the Mnistry of
Const ructi on. Rating 1: None of* deformation damaging the fire
resisting property of specinmen, generation of

21 gases extrenely hazardous to escape, etc.

shal | be observed. Rating 2: Neither nelting through the ful

t hi ckness of speci nen, nor cracks reaching the back side of
5 speci men having a width of 1/10 or nore of the

full thickness shall be observed. Rating 3: No flanme remaining for 30
seconds or | onger after the end of heating shall be

obser ved. Rating 4: Thg:gga tenperature curve [a curve to be 10
recorded by the thernoneter rbed in item

A%
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'3 (2)] of specinen shall not exceed a standard tenperature

curve [a curve connecting the . val ues to be obtai ned by
addi ng 50 degrees to " the exhaust tenperatures at one nminute
15 intervals after adjusting the furnace as

provided initem2 (1) (d)]. Rating 5: The snoke generation
coefficient CA per unit area to be obtained by the
followi ng formul a shall not exceed 30. 20

Cerr] = 241og[err]l[err]/I wher e I[err]:
initial intensity of the |ight beamat the start of the
heating test (in lux), and l: mninmnumintensity of the

| i ght beam during 25 the heating test (in |ux).

As made clear fromthe foregoi ng Exanpl es, the fl ame-retardant or

nonf |l anmabl e decorati ve sheet accord-

FIG. 7
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22 ing.to the present invention is formed by pl ABRGE—+
decorative layer or its equivalent |ayer on one side or é?F%%bOth si des of

a sheet material for core |ayer obtained by i npregn a base sheet
material (e.g. a nonwoven 5 fabric madesgBstrotd. fReqENBT Julhe20Gmch as
gl ass fiber or the like) with a conposition conprising a phenolic
resin and/or a nelam ne resin and al um num hy@EREE

magnesi um hydroxi de (the resin content is 15% by we "“?’P »EMEN&QH%’BB and

nmol ding theminto one piece; therefore, in 10 the present d&ct

ive
sheet, the anounts of heat and - 25npke gener at ed dupi haug stlign are
controlled at very ™~ |l ow | evel s. ' articularly gn t he
present decorative sheet is formed by placing a i ygr or

an organi ¢ SURSEFFEihd ¢t 8RE Qépé‘cape&/ WReOprk&&s: QivedR8on, thebsUT bot h
sides of ~a sheet terjal for obt ai ned by coating, on a

base she&f HE?E+¢ & mﬁ'retaréaqﬂhen&BSJémﬂ%?&?(ﬁﬁﬁ} Da&fwoven fabric or

the | i kede@orative sheet material, comprising:

n
r

i ts equi PESCLASURE OFptHE BYEENEE®N having a thi cknesis_of 0.5 mmor |egs and
r
n

5 a core layer, comprising at least two layers of a core
layer sheet material obtained by impregnating an inorganic
fiber nonwoven fabric sheet material with a composition
comprising:

\ a resin, being at least one member selected from the

10 group consisting of a phenolic resin and a melamine resin,
and

a metal hydroxide, being at least one member selected
from the group consisting of aluminum hydroxide and
magnesium hydroxide,

15 said resin being present in an amount from 4-15% by
weight of said composition, -and said hydroxide being present
in an amount from 85-96% by weight of said composition;

a reinforcing layer, interposed between at least two of
sald at least two layers of core layer sheet material, said

20 reinforcing layer being obtained by impregnating an
inorganic fiber woven fabric sheet material with a

A thermosetting resin; and

at least one decorative layer, positioned on at least
one side of said core layer.

25 According to another aspect of the invention there is
provided a nonflammable laminate decorative sheet material,
comprising:

a core layer, comprising at least two layers of a core
layer sheet material obtained by impregnating an inorganic

30 fiber nonwoven fabric sheet material with a composition
comprising:

a phenolic resin in an amount of 4-8% by weight,
based on the weight of the composition:; and
aluminum hydroxide in an amount of 92-396% by



20 conposition conprising a phenolic resin and/or a mel am ne resin

and al um num hydr oxi de and/ or magnesi um hydr oxi de (the nel am ne resin
content is 10%./hy.weight ot |l ess or the phenolic resin content is 8%
by-<wei ght or R m@éME%HnSHEEr i ng them i nt Subaeitiiecstaet!-I®1 APy ROSOOT

25 heat and 4m —ared duking conmbustion are con- trolled at
very |ow |l evel 9§ gn iﬁpamg, there is substantially no destruction
of sheet shape aftgatn%‘ comfjugti on; therefore, the present decorative
sheet can . 23 be recogni zed as
a nonconbustible material neetin -3Notification No. 1828 of the

M ni stry of ConstrtetTom: Further in the present decorative
sheet, there . can be used, for the decorative |ayer, any of the sane

5 sheet naterWakghtorbagahoik the valght of FdedcpRPedhivien: ti onal

decorative sheepSreiRfsfEQF 124422, PLREEI oHRL PeRween at 1dadt sheebgcan be
used as a flanme-retardant or. nonfl am
said at least twe layers of core layer sheet material, said

reinforcing layer being cbtained by impregnating an
S inorganic fiber woven fabric sheet material with a melamine
resin; and
at least one decorative layer having a thickness of 0.5
mm or less and an organic substance content of 300 g/m’ or
% less, the decorative layer being positioned on at least one
| 10 side of said core layer.

There is also provided a process for producing a flame-
retardant, nonflammable laminate decorative sheet as
described in either one of the two immediately preceding
paragraphs comprising coating one side of a long base sheet

15 material made of an inorganic fiber nonwoven fabric with a
composition comprising a resin including at least one member
selected from the group consisting of a phenolic resin and a
melamine resin, and a metal hydroxide including at least one
member from the group consisting of aluminum hydroxide and

20 magnesium hydroxide, to impregnate the long base sheet
material to a core layer sheet material;

placing, on two or more layers of the core layer sheet
material, a reinforcing layer and at least one decorative
layer; and

25 molding the layers into a one piece laminate.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view of a nonflammable decorative
sheet 4 comprising a sheet material 1 for core layer and
sheet materials 2 and 3 for decorative layer, laminated on

30 the both sides of the sheet material 1 for core layer.

Fig. 2 is a sectional view of a nonflammable decorative
sheet 4' comprising a sheet material 1° for core layer and
sheet materials 2 and 3 for decorative layer, laminated on
the both sides of the sheet material 1' for core layer.



mabl e material for various applications by appropriately sel ecting
the decorative layer froma variety of colors 10 and patterns.

| NDUSTRI AL APPLI CABI LI TY Thus, the decorative sheet of the
present i nvention has excellent fl aniﬁsmmaumlbyem 3rioduly 2000
flammability and therefore can be used as a flanme- 15 retardant or
nonf | anmabl e material in various applica- tions such as houses and
the Iike. - 24- CLAI V5 1. A

fl ame-retardant, nonflammabl e | am nate decorative sheet materi al,

conpri si ng: a core |ayer, cﬁﬁbrising at least two layers of a core
5 layer sheet material obtained by inpregnating an inorganic fiber

nenwoven fabric sheet nmaterial with a conposition
Fig. 3 is a sectional view of a nonflammable decorative

sheet 7 comprising a sheet material S5 for core layer, a
sheet material 6 for reinforcing layer, interposed between
the sheet material 5 for core layer, and sheet materials 2

S and 3 for decorative layer, laminated on the both sides of
the sheet material 5 for core layer.

Fig. 4 is a sectional view of a nonflammable decorative
sheet 7' comprising a sheet material 5' for

AEPLACEMENT SHEET
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conpri si ng: a resin, being at | east one nenber selected fromthe
group consisting of a phenolic resin and a nelamne resin, 10 and

a netal hydr n ‘E J ast one nenber sel ected fromthe group
consi sting ijde and magneauhstititedsioeetde3 1 July 200Gsai d
resin being sent in an anfoynt from 4-15% by 15 wei ght of said

conposition, ndBQaiMGﬁMOyi de being present I n an anmount from 85-96%
by wei ght of] ski d conpositign; a reinforcing | ayer, interposed

bet ween at | aijd at | egst two |layers of core | ayer sheet
material, sajd reinforcingll ayer befiig obtained by inpregnating an 20

i norganic fiber woven fabric sheet material with a t hernosetting resin;
and at | east one decorative |ayer,_, ositio,n%d on at | egst, one
side of s@agecdpd |WAds of an iq‘ﬂﬁgwgﬁefﬁgFﬁrdé’rﬁ"’, ndnfIEHREG“¢°PFami nat e

decorati Vecgpr3leal "t Phieabl2sCoidling hAdC! Alulibum hydroxihier eicResai d
met al hydroxide conprises two kinds of particles having different
particle dinepersigns of the formepy nd sth&| IREHT it FhktAmBRFdtdePde
parti cl es pei4l-8q 89 @e/f;gr?&%naa@tsl-gé@ By anglghk , Obebpamm A1300 pm and 30
a second Kind of meta hydroxi de particl€s having an average particle
di anet e} of fr@mshesd material forpterginfPrcingo lgerhe cRFaiage Particle

di aneter ofydf@nating a base sheet material made of an incrganic
fiber, with a melamine resin, the sheet material being
interposed between the two or more layers of the sheet

. material for the core layer, and

10 a sheet material for decorative layer having a

thickness of 0.5 mm or less and an organic substance content
of 300 g/m®* or less, the sheet material being placed on at
least one side of the sheet material for .the core layer.
These decorative sheets pass the above-menticoned
1S noncombustibility tests and have excellent nonflammability.
BEST MODE FOR CARRYING OUT THE INVENTION
Embodiments of the present invention will no.w be
described by way of Examples and Comparative Examples.
However, the following Examples should not be construed as
20 limiting on the invention in any way.
Example 1 (Fig. 1)
A glass fiber nonwoven fabric having a basis weight of
75 g/m®, a specific gravity of 0.23 g/cm’® and an organic
binder content of 11% was impregnated with a composition of
25 92% by weight of aluminum hydroxide (a mixture of 46% by
weight of aluminum hydroxide having an



- 25- first kind wth respect to the average particle di aneter of

the second kind is at |east_ 6, wherein a conpoundi ng ratio of the
first kind of € th respect to the second kind of particles
is 5 betwee R@u@ - land gubstiute aheeot-831 dubhuRO00f sai d
two kinds of pa priy ses at | east 50% by weight of a tota

anount of sakd oki de present. —3——The fl| ame-retardant,
nonf | ammabl e e 10 sheet material according to claim1l

wher ei n said ilno sheet materi al Mmﬂﬂm e | ayer
sheet materi al . jos gl ass2¢ber non "mme‘nmg a basis
wei ght of - 30- Y. 5. The fl ane- ‘retar #ant, mnonfl ammabl e
| am nat e decorative 20 sheet material according to claiml, wherein said
i nor gani cCLAIME| ber sheet material which forns a reinfording |ayer
conprisesqsa gl as | f of 45-220
gimperry L O BBl depunERy SREL ARG 2T nEe B ativeae
decor at i vehegs m@tﬁ%iaknuﬂgﬂpahSLaccord|ng to claim1, wherein said
t hernosecting e [ t t .0 selected from
the group cons%s?él’%% l?ﬁ‘fé}m) oaﬁgﬁ%{? saéne‘%% t @%o”fayers of a cor

$ layer sheet material obtained by meregnatlng an inorganic

fiber nonwoven fabric sheet material with a composition
comprising:

a resin, being at least one member selected from the
group consisting of a phenolic resin and a melamine resin,

10 and ,

a metal hydroxide, being at least one member selected
from the group consisting of aluminum hydroxide and
magnesium hydroxide,

said resin being presént in an amount from 4-15% by

15 weight of said composition, and said hydroxide being present
in an amount from 83-96% by weight of said composition;

a reinforcing layer, interposed between at least two of
said at least two layers of core layer sheet material, said
reinforcing layer being obtained by impregnating an

\ 20 inorganic fiber woven fabric sheet material with a
thermosetting resin; and

at least one decorative layer, positioned on at least
one side of said core layer.

2. The flame—retardant, nonflammable laminate decorative
25 sheet material according to claim 1,

wherein said metal hydroxide comprises two kinds of

particles having different particle diameters:
a first kind of said metal hydroxide particles
having an average particle diameter of from 50-200 um, and
30 a second kind of metal hydroxide particles having
an average particle diameter of from 1-30 um:

wherein a ratio of the average particle diameter of the



phanolic resin. 7. A non-Of | ammabl e | am nate decoractive sheet
material, 30 conprising. . a cre layer, conprisirg at |east wo

| ayers [err] =R€P§%C§N“%ﬂx§ﬁEE?heet maceri al obtained by inore-regarding

an‘i nogantic ol b 26- f Shbstinaewheet - 3bduly 2000t
material with § Jonp05|t o0 cpnpri si ng: ...a phenolic resin in
an anount of 4 8‘05&1 uéﬁ@ based on the melght of the

conposi tion; ufi num hydr oxt j Hos Peen Béploal 96% by
wei ght, based e wei ght of the COHQ%SItI ci ng

| ayer, interposid ot t yers of

core | ayer sheet neterlal sai d rei nforcing Ieyer belng obt ai ned by

|npregnat|ng an 10 inorganic fiber woven fabric sheet. material with a
mel ami ne  fiFaSj kingith respechite Lhe ayeeagechraficte |HadetREvPhg a

thi ckness @fe0g@cond MY ils€8g 8B&s@Ng0r gani c substance content of 300 g/ nR
or | ess, the decorative | ayer belng positioned on at |east one 15 side

of said core | ayberein 3 compeundsng | watieblod Chfi hbret delnst &f ve sheet
mat eri al ?aeegeigs ngs {19 :%see&?to% Sddlop@l §1ALUSE w@eie%'

conpri ses kinds of particles having different partic dirameters: 20
a first ki betoeenl &bt Mimnd dSexPdeapdrticl es havi ng an average particle

di ameter of froghala2Q0s PBLaANdmount of said two kinds of particles
comprises at least 50% by weight of a total amount of said
metal hydroxide present.

3. The flame-retardant, nonflammable laminate decorative

10 sheet material according to claim 1, wherein said inorganic
fiber sheet material which forms a core layer sheet material
comprises a glass fiber nonwoven fabric having a basis
weight of 30-160 g/m?.

4. The flame-retardant, nonfiammable laminate decorative

15 sheet material according to claim 1, wherein said inorganic
fiber sheet material which forms a reinforcing layer
comprises a glass fiber nonwoven fabric having a basis
weight of 30-100 g/m?.

5. The flame-retardant, nonflammable laminate decorative

20 sheet material according to claim 1, wherein said inorganic
fiber sheet material which forms a reinforcing layer
comprises a glass fiber woven fabric having a basis weight
of 45-220 g/m?.

6. The flame-retardant, nonflammable laminate decorative

25 sheet material according to claim 1, wherein said
thermosetting resin is comprised of at least cne member
selected from the group consisting of a melamine resin and a
phenclic resin.

7. A nonflammable laminate decorative sheet material,

30 comprising:

a core layer, comprising at least two layers of a core

layer sheet material obtained by impregnating an inorganic

[ IIIH I ll llll



a second kind of al um num hydroxi de particles havi ng an average particle

di aneter of from 1-30 pm wherein a ratio of the average particle
di ameter of t ith respect to the average particle dianeter
of the sec )REﬁEMbEM@T : t 6; Substitiévtei sheetcodbelutidiZ®90 ati o
of the first Ki of parti s with respect te-the-second kind of
particles is bet 1\/8#@(;2353@5 aphd 75:25; and 30 wherein a total

amount of said juo kinds of periic ﬁﬁ%hydfzzfagsﬁﬂmuullmnﬂﬂmmlry weront

-27 - 9. A process f oducing a fl ane- re ar'dartt , *nohf | ammabl e

| am nat e decor ve Sheet accordlng toclaiml or 7, conpr|5|ng

coating ope,_sSide of et l, e i norgani c
fiber nonabeﬁﬁ ?%Ey?é%A 2% '€ ﬁgf? 31 % g??s?éﬁ OSlt %Fn i ncl uding at
| east onecowrpbesinegt ect ed from t he group con5| sting of a phenol ic resin

and a nel am ne reS|n nd a_netal droxi clu A ast one
nenber fromthe g sF???‘%glrbfgrélaﬁﬂﬂ‘Wﬁn?ﬁ ar %&r& 9 magnesi um
hydr oxi de, to bﬂﬁé@g&ﬁtiﬁxd I%lbnagobaﬁee dulositiBAt edhdl to produce a core

I r sh rial; n r I r f th r
|Z§§r hggt materia aluminum hydrgng an atmvx.\al%n% o?éf_ggg%ys of the core

weight, based on the weight of the composition;

a reinforcing layer, interposed between at least two of
said at least two layers of core layer sheet material, said
reinforcing layer being obtained by impregnating an

10 inorganic fiber woven fabric sheet material with a melamine
resin; and |

at least one decorative layér_having a thickness of (0.5
mm or less and an organic substance content of 300 g/m® or
less, the decorative layer being positioned on at least one

15 side of said core layer.
8. The nonflammable laminate decorative sheet material
according to claim 7, wherxein said aluminum hydroxide '
comprises two kinds of particles having different particle
diameters: _
20 a first kind of aluminum hydroxide particles
having an average particle diameter of from 50-200 um, and
a second kind of aluminum hydroxide particles
having an average particle diameter of from 1-30 um;
wherein a ratio of the average particle diameter of the
25 first kind with respect to the average particle diameter of
the second kind is at least 6;
wherein a compounding ratio of the first kind of
particles with respect to the second kind of particles is
between 25:75 and 75:23; and
30 wherein a total amount of said twe kinds of particles
comprises at least 50% by weight of a total amount of said
aluminum hydroxide present.



mat eri al

a reinforcing layer and at | east one decorative | ayer; and 15

nDIdlng the Iayers Into a one piece | am nate.
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9. A process for producing a f£lame-retardant, nonflammable

RfPLACEMENT SHEET]

laminate decorative sheet according to claim 1 or 7,
comprising:

coating one side of a long base sheet material made of
an inorganic fiber nonwoven fabric with a composition
comprising a resin including at least one member selected
from the group consisting of a phenolic resin and a melamine
resin, and a metal hydroxide including at least one member
from the group consisting of aluminum hydroxide and
magnesium hydroxide, to impregnate the long base sheet
material to a Eore layer sheet material:

placing, on two or more layefs of the core layer sheet
material, a reinforcing layer and at least one decorative
layer; and

molding the layers into a one piece laminate,
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