
MELAMINE DECORATIVE BOARD TECHNICAL, FIELD [00011The present invention
relates to a melamine decorative board. BACKGROUND ART
[00021Conventionally, it is generally known that a melamine decorative
board is produced with a melamine resin-impregnated paper as a decorative
layer, a phenol resin-impregnated paper as a core layer, and a backside
paper as needed. However, dark brown color of phenol in the core layer is
noticeable when such a melamine decorative board is bonded onto a top board
for a table, a counter, a desk, or the like. In order to solve this
problem, it has been known in recent years to use a resin-impregnated
paper, which is produced by impregnating melamine resin into a whitish
fibrous base material with less ash content, as a core layer. PRIOR ART
DOCUMENTS PATENT DOCUMENTS [00031Patent Document 1: Japanese Unexamined
Patent Application Publication No. 2008-073979 



[00041Patent Document 2: Japanese Unexamined Patent Application Publication
No. 2002-212389 [00051Patent Document 3: Japanese Unexamined Patent
Application Publication No, 2001-001480 SUMMARY OF THE INVENTION PROBLEMS
TO BE SOLVED BY THE INVENTION [00061Since the whitish fibrous base material
with. less ash content used for the core layer, when a decorative board, in
which a decorative paper colored softly and lightly with white, yellow, or
the like is used for a decorative layer, is bonded onto a core member such
as a plywood, a particle board, a steel boar(' color tone of the core
member is seen through and faintly appears on a surface of the decorative
board, thereby to affect the original color tone of the decorative layer in
some cases. Moreover, while a thickness of the decorative board is adjusted
to be between 0.6 mm and 1.8 rum as       priate by changing the number of
sheets of a resin-impregnated core paper used as the core layer, a balance
of cure shrinkage between the core layer and the decorative layer becomes
easily deteriorated when the number of the sheets is smaller. As a result,
there arises a problem in which the decorative layer is warped.  



into a concave shape under the influence of .emperature and humidity. MEANS
FOR SOLVING THE PROBLEMS l0007lThe present invention has been contemplated
to solve the above-described problems. A main constituent of the present
invention is a melamine decorative board produced by stacking a decorative
layer, a core layer, and a backside layer, and then forming the layers
under heat and pressure.       The decorative layer is a resin-impregnated
patterned paper.       The core layer is a plurality of sheets of a
resin-impregnated core paper produced by impregnating a whitish fibrous
base material with a resin liquid including: a condensate of melamine and
formaldehyde; and a divalent polyalkylene glycol or a derivative thereof,
or a tri- or more valent polyalkylene glycol polyvalent ether, and then
drying the whitish fibrous base material.       The backside layer is a
resin-impregnated backside paper produced by impregnating a fibrous base
material with a condensate of melamine and formaldehyde, and then drying
the fibrous base material.  -4- 100081In the melamine resin decorative
board of the present invention, since the whitish fibrous base 



material is used as a base material, the core layer is        -white.
Therefore, it never happens that dark brown color specific to phenol resin
appears at the cut end surface to cause a sense of incongruity.
Moreover, since the resin-impregnated backside paper with a high concealing
property is used as a backside layer, a concealing property is improved to
avoid appearance of a ground color of a core member such as a plywood and a
particle hoard. As a result, the melamine decorative board looks attractive
in terms of design.       Furthermore, a warpage can be suppressed by
setting a dimensional stability, which is measured in accordance with JIS K
6902, of the decorative layer formed under heat and pressure to be greater
than or equivalent to a dimensional stability of the backside layer. BRIEF
DESCRIPTION OF THE DRAWINGS [00091FIG. 1 is a structural sectional view of
a mmine decorative board of the present invention.       FIG. 2 is a
perspective view showing a crack resistance  -5- 



MODE FOR CARRYING OUT THE INVENTION 100101The present invention is
described in detail hereinafter. A condensate of melamine and formaldehyde,
i.e. a reactive resin, can be obtained by: heating a mixture 'having a
molar ratio of formaldehyde to melamine of 1.0 or more to a temperature of
80-100C under weak alkaline conditions to allow a methylolation reaction to
proceed; condensing the mixture to reach a predetermined reaction level;
and then neutralizing and cooling the mixture. Although melamine can be
used independently, co-condensation with acetoguanarnine, benzoguanamine,
cyclohexaneguanamine, ureas or the like is possible. Furthermore, a
modified resin using p-toluene sulfonamide, caprolactarn and the like can
be also utilized. [oail]As a denaturant, 9-20 parts by weight of divalent
polyalkylene glycol having a molecular weight of 2000 or less or a
derivative thereof per 100 parts by weight of a solid content of the
condensate is blended to the condensate to provide a resin liquid for
impregnation. In a case of tri- or more valent polyalkylene glycol
polyvalent ether having a molecular weight of 2000 or less, 13-30 parts by
weight, thereof per 100 parts by weight of a solid content of the
condensate is blended to the condensate as a denaturant to provide a resin
liquid  for impregnation.The denaturant is dissolved into methyl alcohol;
phase-separated from the melamine-formaldehyde condensate, which becomes a
matrix by drying after impregnation and heating during forming; and
micro-dispersed uniformly. This contributes to translucency of the core
layer of the obtained melamine resin decorative board, and improvement in
dimensional stability, crack resistance, flexibility, and the like of the
melamine resin decorative board. As for a state of the resin liquid
provided for impregnation, it is necessary that while the condensate of
melamine and formaldehyde, and the denaturant are 



dissolved into the resin liquid, the denaturant is separated and dispersed
when the resin liquid is thermally cured. If the denaturant is in a
uniformly dissolved state when the resin liquid is thermally cured, a
melamine decorative board excellent in dimensional stability and crack
resistance cannot be obtained. In the present invention, in order to
confirm that the denaturant is separated and dispersed in the resin when
resin liquid is thermally cured, it is determined ther the resin is
uniformly transparent; whether the resin is turbid in milky-white; or
whether the 



denaturant is separated and exudes, when the resin  -7- liquid is cured.If
the resin is in a uniformly transparent state, it is determined that the
denaturant is neither separated from nor dispersed in the resin but the
resin and the denaturant, are dissolved in each other. if he resin is in a
turbid milky-white state, it is determinedthe denaturant is separated and
dispersed, and a melamine decorative board excellent in dimensional
stability and crack resistance can be obtained_If the denaturant exudes
from the cured matter, it is determined that the denaturant is not
dispersed but separated, and the above effects cannot expected. 001In a
case where a blending ratio of the denaturant is less than a lower limit
(by parts by weight), a state in which the denaturant sufficiently
separated and dispersed in the resin cannot be obtained. As a result,
dimensional stability and crack resistance are not improved as intended,
and spotty unevenness appears when only a core layer is formed, thereby to
affect a color tone of a decorative layer. In contrast, in a case where a
blending ratio of the denaturant exceeds an upper limit (by parts by
weight), properties such as heat resistance are deteriorated. Furthermore,
when a melamine decorative hoard is obtained, exudation of the denaturant
is induced during forming under heat and  



pressure and problems arise, for example, that a pressing board (forming
plate) is stained, which is not preferable.
[0014]Listedasspecificexamplesof adivalent polyalkylene glycol or a
derivative thereof are polyethylene glycol, polypropylene glycol,
polybutylene                       poly(oxyethylene-oxypropylene)glyeol,
poly(oxyethyle ne -oxy-tetra toothy lene)glycol,
poly(oxypropylene-oxytetramethylene)glycol.Listed as specific examples of a
in- or more valent polyalkylene glycol polyvalent ether are polyethylene
glycol glyeeryl ether, polypropylene glycol glyceryl ether, polybutylene
glycol glyceryl ether, poly(ethylene glycol-propylene
glycopglycerylether,poly(propylene glycol-tetramethylene glycol)glyceryl
ether as a triad; andpolyethyleneglycolpentaerythritolether, polypropylene
glycol pentaerythritol ether, polybutylene
glycolpentaerythritolether,poly(ethylene 



glycol-propylene glycoi)pentaerythritol ether as a tetrad. 10015  A
resin-impregnated core paper as a core layer is obtained by impregnating a
whitish fibrous base material with a varnish prepared by adding a divalent
polyalkylene glycol or a derivative thereof, or a tri- or more valent
polyalkylene glycol polyvalent ether to the condensate; and then drying the
whitish fibrous base  -9- material.As a whitish fibrous base material used,
various base materials can be applied, such as bleached kraft pulp paper,
as well as paper including white fibers such as glass fibers, vinylon
fibers, and the like, which become transparent or translucent when showing
a wet color, blended paper, non-woven fabric, woven fabric, and the like. A
basis weight may be around 100-200 glin2. 100161  it. is preferable that
the whitish fibrous base material has 10% by weight or less of ash content
in order to ensure a milky-white core layer and to obtain crack resistance
and flexibility. If the ash content exceeds an upper limit, the core layer
does not become milky-white, and the intended improvement in dimensional
stability, crack resistance, flexibility, and the like in the decorative
board cannot be obtained, which is not preferable. Moreover, it is
preferable to adjust a total light transmittance in accordance with J1S K
7136 of an article formed only of resin-impregnated core paper to 30% or
less. If the total light transmittance exceeds an upper limit, the color
tone of the core layer when bonded cannot he obtained,  which is not
preferable. [00171For resin-impregnatea backside paper as a backside layer,
base paper for a decorative board having a concealing property, which is
prepared by impregnating  



-10- bleached kraft paper with a varnish and then drying the bleached kraft
paper, for example, can be applied. It is preferable that the varnish does
not include the above-described divalent polyalkylene glycol or the
derivative thereof, or the tri- or more valent polyalkylene glycol
polyvalent ether so as to suppress a warpage of the melamine decorative
board. This is because in a core layer including a divalent polyalkylene
glycol or a derivative thereof, or a tri- or more valent polyalkylene
glycol polyvalent ether, the resin is slow in curing speed and low in
curing density; and in contrast, in a backside layer not including a
divalent polyalkylene glycol or a derivative thereof, or a tn- or more
valent polyalkylene glycol polyvalent ether, the resin is fast in curing
speed and high in curing density. [00181The bleached kraft paper is
produced from raw material for pulp by a Fourdrinier multi-cylinder paper
machine, a Fourdrinier Yankee paper machine, or a cylinder paper machine.
It is preferable that the bleached kraft paper is adjusted with titanium
oxide or the like to have 3-10% by weight of ash content so that a color
tone of a base plate, such as a plywood, a particle board, and a steel
board, is not seen through. If the ash content is less than a lower limit,
concealing property is lowered to allow the color tone of the base plate to
easily  11- appear, and if the ash content exceeds an upper limit, crack
resistance of the melamine decorative board is made more likely to be
deteriorated. [0 019]As a specification of the backside paper, it is
preferable to adjust a total light transmittance in accordance with :MS K
7136 of an item formed only of resin-impregnated backside paper to 30% or
less in order to ensure co ocean ng property. If the total light
transmittance exceeds an upper limit, concealing property is lowered and
the color tone of the core layer when bonded cannot he obtained, which is
not preferable. A basis weight may he 120-200 g/m2. [002WA further object
of the present invention is to provide a melamine decorative board with
less warpage. To achieve this, it is preferable that a dimensional
stability in accordance with JIS K 6902 of the decorative layer after
formed under heat and pressure is greater than or equivalent to a
dimensional stability of the backside layer. 



Especially, it is preferable that a ratio of the dimensional stability of
the decorative layer to that of the backside layer is adjusted to 1:0,3 or
more to 1.0 or less, more preferably 0.4 or more to 0.7 or less, to keep a
balance. Furthermore, is preferable that a  -12- only a core layer after
formed under heat and pressure is 0.5% or less because this provides the
melamine decorative board with excellent crack resistance.      While the
above conditions are met, if the dimensional stability in accordance with
JISK 6902 of only the core layer after formed under heat and pressure is
0.1% or more to 0.3% or less in a longitudinal direction and 0.3% or more
to 0.5% or less in a lateral direction and i ensional stability in
accordance with TES K 6902 of only the backside layer after formed under
heat and essure is 0.2% or more to 0.4% or less in a longitudinal direction
and 0.5% or more to 1.0% or less in a lateral direction, then good warpage
and crack resistance is obtained. [002 IIBy keeping a balance of cure
shrinkage between the backside layer and the decorative layer to minimize a
warpage, the melamine decorative board becomes easy to handle during
processing and free from a breakage, a crack, and the like. If the backside
layer is not used, the core layer with low curing density cannot bear
shrinkage of the decorative layer, and becomes easily warped, making a
decorative surface concave. [00221The melamine resin decorative hoard of
the present invention is obtained by stacking the resin-impregnated
backsidepaper,thepluralityofsheetsof  



-13- resin-impregnated core paper, the-impregnated patterned paper, and, as
appropriate, the resin-impregnated surface paper on the surface in this
order, and pressing the stacked sheets of paper under thermal pressure
condition of a temperature of 120-160C, a pressure of 40-70 kgicca2, and a
time period of 30-70 minutes. [Embodiment 1] [002318.7 mol of melamine, 1.8
mol of acetoguana ine, 13.6 imol of formaldehyde (converted value) in a 37%
alin solution, and water were fed into a flask equipped with a stirring
device, a thermometer, and a cooling condenser, and a reaction solution was
adjusted to pH 9.4 with caustic soda. Then, after reacted at 95C for an
hour, the reaction solution was adjusted to pH 9.2 and concentrated.
Furthermore, p-toluenesulfonic acid amide is added to the reaction solution
and, after the reaction solution was adjusted to pH 7.2 and aged, the
reaction solution was adjusted to pH 9.2 with caustic soda, to obtain a
modified melamine-acetoguanamine co-condensate resin.      Next, the
following are blended per 100 parts by weight of a solid content of the
modified melamine-acetoguanamine co-condensate resin: 20 parts by weight of
a solid content of polypropylene glycol  -14- glyceryl ether having an
average molecular weight of 350 and a hydroxyl value of 440-480 as a tii-
or more valeta polyalkylene glycol polyvalent ether; 7.5 parts by weight of
urea; 100 parts by weight of methanol; 2 parts by weight of
p-toluenesulfonic acid as a curing agent. As a result, a colorless and
transparent varnish was obtained. 



Subsequently, the varnish was impregnated into a bleached kraft paper
having an ash content of 0% by weight and a basis weight of 180 g/m2 so
that a degree of impregnation of resin as indicated by Formula 1 becomes
57% and a volatile matter content becomes 7%. Then, the bleached paper was
dried to obtain a resin-impregnated core paper. [0024][Formula 11 Weight
afterWeight before impregnationimpregnation Degree  x 100     



Weight before impregnation [0025]A patterned paper for a decorative board
having a basis weight of 140 g/m2 was impregnated with a varnish mainly
composed of melamine resin so that a degree of impregnation of resin as
indicated by Formula 1 becomes 80%. Then, the pattern ?er was dried to
obtain a         resin-impregnated patterned paper as a decorative layer.
[0026]A kraft paper, which had been produced from a pulp  15- slurry
obtained by beating hardwood bleached kraft pulp and a softwood bleached
Kraft pulp, having an ash content of 8% by weight and a basis weight of 185
gim2 was impregnated with a varnish mainly composed of the modified
melamine-acetoguanamine co-condensate resin so that a degree of
impregnation of resin as indicated by Formula 1 becomes 57%. Then, the
kraft paper was dried to obtain a resin-impregnated backside paper.
[0027]One sheet of the resin-impregnated backside paper, 



three sheets of the resin-impregnated core paper, and one sheet of the
resin-impregnated patterned paper are stacked in this order from bottom,
and the stacked sheets were formed under thermal pressure condition of a
temperature of 128C, a pressure of 70 kg/cm2, and a time period of 120
minutes, to obtain a melamine decorative board having a thickness of 1.0
mm, [Embodime [0028]Embodiment; 2 was implemented in a manner similar to
that described in Embodiment 1, except that a kraft paper having an ash
content of 2% by weight and a basis weight of 160 g/m2 was used instead of
the kraft paper having an ash content of 8% by weight and a basis weight of
185 g/m2. [Embodiment 31 [0029]Embodiment 3 w impleniented in a manner
similar  I 6- to that described in Embodiment 1, except that a kraft paper
having an ash content of 10% by weight and a basis weight of 190 gIm2 was
used instead of the kraft paper having an ash content of 8% by weight and a
basis weight of 185 g/m2. [Embodiment 4] [003WEmbodiment 4 was implemented
in a manner similar 



to that described in Embodiment 1, except that an amount of polypropylene
glycol glyceryl ether blended was 13 parts by weight in terms of solid
content, [Embodiment. 51 [0031]Embodiment 5 was implemented in a manner
similar to that described in Embodiment 1, except that an amount of
polypropylene glycol glyceryl ether blended was 30 parts by weight in terms
of solid content. [Embodiment 61 [0032]Embodiment 6 was implemented in a
manner similar to that described in Embodiment 1, except that poly(ethylene
giycolpropyiene glycopg13,,ceryl ether was blended instead of polypropylene
glycol glyceryl ether. [Embodiment 7] [0033]Embodiment 7 was implemented in
a manner similar tot described in Embodiment 1, except that 15 parts
byweightofasolidcontentof poly(oxyethylene-oxyp pylene)glycol having an
average  molecular weight of 1400 and a hydroxyl value of 70-86 was blended
as a divalent polyalkylene glycol or a derivative thereof instead of
polypropylene glycol glyceryl ether. 



[Embodiment 81 [0034]Embodiment 8 was implemented in a manner similar  to
that described in Embodiment 7, except that an amount of
ioly(oxyethylene-oxypropylene)glycol blended was 9 parts by weight in terms
of solid content. [Embodiment 91 [00351Embodiment 9 was implemented in a
manner similar to that described in Embodiment 7, except that an amount of
poly(oxyethylene-oxypropylene)glycol blended was 20 parts by weight in
terms of solid content. [00361Comparative Example 1       Comparative
Example I was implemented in a manner similar to that described in
Embodiment 1, except that four sheets of the resin-impregnated core paper
and one sheet of the resin-impregnated patterned paper were used instead of
using the resin-impregnated backside paper. The dimensional stabil i ty of
the backside layer shown in Table 1 is represented by a value measured in a
test carried out for one sheet of the resin-impregnated core paper arranged
undermost after formed under heat and pressure.  -18-  [00371Comparative
Example 2 



Comparative Example 2 was mariner similar to that described Example 1,
except that a resin-i impregnated with a resin liquid (for  core paper)
having no polypropylene glycol glyceryl ether blended therein was used. The
dimensional stability of  the backside layer sh value measured in a test
resin-impregnated paper    Table 1 is represented by a carried out for one
sheet arranged undermost after  formed under beat and pressure.
[00381Reference Example 



Reference Example 1 was implemented in a manner similar to that described
in Embodiment 1, except that a bleached kraft paper having an ash content
of 0% by weight and a basis weight of 180 g/m2 was used instead of the
kraft paper having an ash content of 8% by weight and a basis weight of 185
g/m2. 100391Reference Example 2 Reference Example 2 was implemented in a
manner          to that described in Embodiment 1, except that a kraft
paper having an ash content of 50% by weight and a basis weight of 140 g!m2
was used instead of the kraft paper having an ash content of 8% by weight
and a basis weight of 185 g/m2.  [0040]Reference Example 3       Reference
Example 3 was implemented in a manner similar to that described in
Embodiment 1, except that an amount of polypropylene glycol glyeergi ether
blended was 5 parts by weight. L 0411Reference Example 4 Reference Example
4 was implemented in a manner   miler to That described in Embodiment 1,
except that an amount of polypropylene glycol glyceryl ether blended was 40
parts by weight. [00421Evaluation results are shown in Table 1. 



[Table 1]  2O-   -21- [00431Evaluation methods are as follows_
Formability: A melamine decorative hoard was obtained by forming under
thermal pressure condition of a temperature of 132cC, a pressure of 70
kg/cm2, and a time period of 64 minutes. A melamine decorative board
obtained in a good condition was evaluated as 0 (good), and a melamine
decorative board in which a bleedout (exudation) of the denaturant from a
back face or a side face was observed was evaluated as X (poor).
[00441External appearance of the core laver and the backside layer: Three
stacked sheets of the resin-impregnated core paper or just one sheet of the
backside layer were formed under heat and pressure in a manner similar to
that for obtaining a melamine decorative board, and then each external
appearance was observed. [00451Concealing property: Using a color tone
(LZkas`b*AE) 



measured based on a light resistance test in accordance with "Testing
method for laminated thermosetting high-pressure decorative sheets" as set
forth in JIS K 6902 (1998), a color tone of one sheet of the backside layer
formed under heat and pressure was measured on a white base material and a
plywood base material to determine a difference in color tone (AE). When
the value of AE was 2.0 or less concealing  -22- property was evaluated
as(very good), 2,0-5,0 as 0 (good), 5.0-10.0 as A (average), and 10.0 or
more as X (poor). [0046]Total light transmittance: Total light
transmittance was measured based on the specification of JTS K 7361-1
(2000) 3.2, As a measuring device, Haze-Gard II manufactured by Toyo Seiki
Seisaku-Sho, Ltd, was used.  [0047] Crack resistance: On the decorative
board with a dimension of 150 mm by 50 ram (width direction x fiber
direction), a slit of 3 ram in width by 15 mm in depth was made parallel to
the fiber direction to obtain a test specimen. After cured in a
thermostatic oven at 40C and 90% RH for 15 hours, the test specimen was
immediately fixed to an apparatus (see FIG, 2) used for a crack resistance
test under pressure as set forth in JIS K-6902. Then, after the test
specimen was allowed to stand in a thermostatic oven at 80C for a
predetermined time period, a crack length was measured.       When the
crack length after a lapse of nine hours was 0-10 mm, the crack resistance
was evaluated as @,) (very good), 10-20 mm as C) (good), 20-30 ram as
(average), and 30 mm or longer as x (poor). in addition, when the crack
penetrated before a lapse of nine hours (i.e., when the crack length
reached about 35 ram), the crack resistance was also evaluated as X (poor).
[00481Warpage: A piece was cut out of the decorative board with a dimension
of 280 min by 50 mm (width direction x fiber direction), and an amount of
warpage was measured at each of four edge points. When the maximum value of
warpage of the decorative board was 0-5 mm, warpage resistance was
evaluated as C (good), 5-10 mm as A (average), and 10 mm or more as X
(poor). 



[00491Dimensional stability: Dimensional stability was measured based on
the dimensional stability test in accordance with "Testing method for
laminated thermosetting high-pressure decorative sheets" as set forth in
JIS K 6902. The core layer was formed of three stacked sheets of the
resin-impregnated core paper under a condition same as that of Embodiment
1., and the backing layer was formed of just one sheet of the backside
layer under a condition same as that of Embodiment 1. EXPLANATION OF
REFERENCE NUMERALS [005012...resirrimpregnated decorative paper layer,
3...resin-impregnated core paper layer,  5. resin-impregnated backside
paper layer, (L.. melamine decorative board  -24- CLAIMS          1. A
melamine decorative board produced by stacking a decorative layer, a core
layer, and a backside layer, and then forming the layers under heat and
pressure, wherein the decorative layer is a resin-impregnated patterned 



paper, the core layer is aplurality of sheets of a resin-impregnated core
paper produced by impregnating a whitish fibrous base material with a resin
liquid including: a condensate of melamine and formaldehyde; and a divalent
polyalkylene glycol or a derivative thereof, or a tri- or more valent
polyalkylene glycol polyvalent ether, and then drying the whitish fibrous
base material, and         the backside layer is a resin-impregnated
backside paper produced by impregnating a fibrous base material with a
condensate of melamine and formaldehyde, and then drying the fibrous base
material.          2. The melamine decorative board according to claim
wherein a dimensional stability in accordance with JIS K 6902 of the
decorative layer after formed under heat and pressure is greater than or
equivalent to that of the backside layer.  25- or 2, wherein an ash content
of the fibrous base material used as the backside layer is 2-10% by weight.
4. The melamine decorative board according to claim 1 or 2, wherein a total
light transmittance in accordance with JIS K 7136 of only the core layer
after formed under heat and pressure is 30% or less.          . The
melamine decorative board according to claim 1, wherein an amount of the
divalent polyalkylene glycol or the derivative thereof added is 9-20 parts
by weight per 100 parts by weight of a solid content of the condensate.
6. The melamine decorative board according to claim 1, wherein an amount of
the tri- or more valeta polyalkylene glycol polyvalent ether added is 13-30
parts by weight per 1.00 parts by weight of a solid content of the
condensate. 






