2oooDtoyopg

200001040-5 2 3 FEB 2000 METHOD FORLAM NATI NG WOODY FI BERBOARD FI ELD OF
THE I NVENTI ON  The present i nvention relates to a nethod for Ianlnat

in
woody fi berboard for various kinds of \\m BACKGROgNPOCH OHE 0 MvBNTI gN A

woody fiberboard, a so call edmmmmm
by nDIdlng into a pl

pr oduced
obt ai ned
adhesi ve.

NbdlUﬁ] DenS|ty Fi ber boar d)

der the heat and prgg ukﬁ
by splitting wood chips«kmdo a cotton substance al é B
The MDF board is used for various materials for construct

furniture, washstands and kitchen units ow n to |ts | i ght wei ght,

strength

and wat er Tesi¥Y &ifde. MR AR G AOR el | ent

is
fibers

i on,
hi gh

RN 1V, Vv,V P

characteristics in that sapllng and t hi nned mnod can be utilized as a raw

mat eri al

attention in a view of the effective utilization of forest

and therefore, it is a neM/nater|a{Tatt::Ctlng mor“@H%mmO&umwmh

t he gl obal environnmental i , wi de shor

age.

resources. Furthernore, the MDF board has the follow ng excel | ent
charact eri sti csThg RERIENE WREEPhEORME Rk FAG WAEepd&ox Lambating

woody fiberboard for various kinds of usage.
BACKGROUND QOF THE INVENTION

A woody fiberboard, a so called MDF board (Medium
Density Fiberboard) is produced by mclding into a plate form
under the heat and pressure, fibers obtained by splitting wood
chips into a cotton substance along with an adhesive. The MDF
board is used for various materials for construction, furniture,
washstands and kitchen units owing to its light weight, high
strength and water resistance.

The MDF has remarkably excellent characteristics in
that sapling and thinned wood can be utilized as a rawqmaterial
and therefore, it is a new material attracting world wide
attention in a view of the effective utilization of forest
resources and the global environmental issues, such as the
world wide shortage of forest resources.

Furthermore, the MDF board has the following excellent
characteristics; awarp, twisting and crackingwhich are liable
to occur in natural wood, can be prevented. It has feeling
that is equivalent to natural wood. It has strength and
toughness that are higher by 1.5 to 3 times than natural wood.

It is stable against water and moisture. NoO unevenness 1is
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to occur in natural wood, can be prevented. It has feeling that is

equi valent to natural wood. It has strength and toughness that are higher
by 1.5 to 3 tines than natural wood. It is stable against water and

nmoi sture. No unevenness is - 1 forned on the surface during a long term
use. However, due to the production process thereof conprising pressing
under the heat and pressure, there is a difference in material and
specific gravity between the surface part and the central part of the
article g{d has a problem _ in #hat the snmooth coating surface suffers

i mredi at ?/rl%ﬁc?e‘?n st 2C S 1 YU vEMRESES IR (5T 3 to 6 nonths, because
of the unevenness in degree of penetration of the coated material. The MDF
board al so has AEYH%em G4t t K& SWEI | PRGIVCHAPPi nGraR8SEr aERPAGCAL cutted
ends occurs upon, absorbing water. Furthernore, the MDF board cannot be
used wher@BPL 2RI Pr I EHHIHNAT it &g PRESEHIrEkNEESTENEFedf i s
limted to about 40 nmmat nost, so that it can not be used for an article
havi ng a FarRrFeMeRACREeTa] and|seeSificsSTdY ELY Bepi68ice 2Pt FERES havi ng
vari ous sizes and shapes, such as an article having a curved surface and

an arti clRPFad iy WSmEMtin dardseandea aitdis 1st peAghRS 2SPRRRRS™MOF THE
| NVENTI ON

in that the smooth coating surface suffers immediately after
coating a slight unevenness, from 3 to 6 months, because of
the unevenness in degree of penetration of the coated material.

The MDF board also has a problem, in that swelling,
warping and cracking at cutted ends occurs upon absorbing
water.

Furthermore, the MDF board cannot be used where a
certain strength is required and the thickness thereof is
limited to about 40 mm at most, so that it can not be used for
an article having a large thickness. )

It is also impossible to produce articles having various
sizes and shapes, such as an article having a curved surface
and an article having a small thickness and a high strength.

SUMMARY OF THE INVENTION

The invention has been developed in order to solve the
problems described above. An object of the invention is
therefore to provide amethod for laminating a woody fiberboard,
in that woody fiberboards are laminated with increasing the

strength thereof, the laminated woody fiberboard is processed

by cutting into a prescribed shape and the strength of the



The invention has been devel oped in order to solve the problens described
above. An object of the invention is therefore to provide a nethod for

| am nating a woody fiberboard, in that woody fiberboards are | anm nated
with increasing the strength thereof, the | am nated woody fi berboard is
processed by cutting into a prescribed shape and the strength of the - 2
processed article is further increased to finish the product so as to
obtain an article having various sizes and shapes. A | am nated body of a
woody fi berboard having various sizes and shapes can be obtained by a

met hod f GtFIGHASRA |ar’r”§l°a%%éd§u¥FB%Fbb%ﬁlae%%%‘br‘?%|fﬁr§‘ltsll?et§?e§5§06¥mtrml di ng
wood chi ps using an adhesive as a binder, to  produce a woqdy fiberboard
havi ng a Tt &t rih &P &t Bres<ticlepPayrag 6r6PUéo§%Fﬁ§ %“glﬁﬁ?%eﬁoard of
t he woody fiberboard with a pol yurethane series priner, followed by

dryi ng; Ian1natﬁnéa§ynééﬁ6rpﬁﬁyt%55%W“ﬁﬁh@fdPeFW@aéﬂiBévﬁﬁédyarfPB%rboards
W th an aqueous polymeric isocyanate series adhesive; processing the
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i npregnating or coating the processed article with a polyurethane series
primer, fol1owsd byoirseand eamprising the steps of:

molding wocod chips using an adhesive as a binder, to
produce a woody fiberboard having a prescribed thickness;

impregnating or coating a single board of the woody
fiberboard with a polyurethane series primer, followed by
drying;

laminating by adhering two or more of the dried woody
fiberboards with an aqueous polymeric isocyanate series
adhesive;

processing the laminated woody fiberboard by a cutting
blade into a prescribed shape; )

impregnating or coating the processed article with a
polyurethane series primer, followed by drying; and

impregnating or coating the dried article with one or
more of a urethane series resin, a melamine series resin, a
polyester series resin and a lacquer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing an embodiment where
plural woody fiberboards are laminated.

Fig. 2 is a perspective view showing another embodiment

where plural woody fiberboards are laminated.



i npregnating or coating the dried article with one or nore of a urethane
series resin, a nelamne series resin, a polyester series resin and a

| acquer. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a perspective view
showi ng an enbodi mrent where plural woody fiberboards are |lam nated. Fig. 2
is a perspective view show ng anot her enbodi nrent where plural woody

fi berboards are lamnated. - 3 Fig. 3 is a perspective view show ng stil
anot her enbodi ment where plural woody fiberboards are lamnated. Fig. 4 is
a perspective vieM/sEijng a further enbaodi mrent where plural woody
fiberboards aref8nmi rmated. 2 PRESPECFLVE Yér¥pettaW @Y i vt ShodrAghetil |
further eang;nent where plural_ woody fiberboards are lamnated. Fig. 6 is
a per spectIRAENAIRY SHUW P G Bttt Bent 1R T4 3% i1a™- 66t ned by

| am nating plural woody fiberboards is, processed to produce _a product.
PREFERRED EMBODF WENTS® OF STHE | RVERPPENI AR bRt mé1RY 199 t Re Fr%fﬁ%%lrf or

| am nating _a woody fiberboard according to the invention will be described
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of the invention, a woody fiberboard is used, which is obtai ned by nolding
into Fig. 5 1s a perspective view showing still further

embodiment where plural woody fiberboards are laminated.

Fig. 6 is a perspective view showing an embodiment where
an article obtained by laminating plural woody fiberboards is
preocessed to produce a product.

PREFERRED EMBODIMENTS OF THE INVENTION

An embodiment of the method for laminating a woody
fiberboard according to the invention will be described with
reference to examples thereof.

As a material of the woody fiberboard of the invention,
a woody fiberboard is used, which is obtained by moléing into
a plate form under the heat and pressure, fibers obtained by
splitting wood chips into a cotton substance, with a urethane
series or melamine series adhesive as a binder.

The woody fiberboard is of lightweight of a specific

. gravity of from 0.40 to 0.70, with an excellent strength in

comparison to conventional particleboard and sheathing board
and has a various kind of usage. For example, a fiberboard
using conifer chips having a thickness of 3 mm has a specific
gravity of 0.525, a density of 0.75 g/mm, a bending strength

of 440 kg/mm, a peeling strength of 10.5 kg/mm, and water



a plate formunder the heat and pressure, fibers obtained by splitting
wood chips into a cotton substance, with a urethane series or nelam ne
seri es ‘adhesi ve as a binder. The woody fiberboard is of |ightweight of a
specific gravity of from0.40 to 0.70, with an excellent strength in
conparison to conventional particleboard and sheathing board and has a
various kind of usage. For exanple, a fiberboard using conifer chips
having a thickness of 3 nmhas a specific gravity of 0.525, a density of
0.75 g/mm_a bending strength__of 440 kg/nm a peeling strength of 10.5

kg/ nm  af@PSREPeLon 2atdgsBEpti Bn (Wi F %fh%‘ﬁ%re\%tlheogh@gt? FEE N DF the
board is generally proportional to the specific gravity, the woody

fi ber boardE ELéd Livn RIRPI HvVEd ont ¢ st gRPEFLERSEN IR 1Fart iTd1% WHFA¥ d, and
has higher strength by 1.5 to 2 .0 tines and a higher inpact strength by 2
to 3 timésherdeanthyscef ipdihs dr¥epsard. 1s FINe ndén £he RdoeHC¥$ ber board
has a stability against water and noisture, that is equivalent to plywood.
As the WESBYFSH| BRALEAT 1 OPRESEt RERFRG 1 Lhocknded BETSAIROR A RS 5 (o 40
mm are suitably selected and used. Both surfaces of the woody fiberboard
havi ng a {fresdr eh&gnoincRries sSaret FRPF it 1o daPeBtirtn keard.

pol yurethane series prinmer, to renmove warp and distortion inherent in the
board and $ithfmmiEousl§ vicrslvehides thrasd paggt ftability against water

and moisture, that is equivalent to plywood.

As the woody fiberboard, those having a thickness of
about from 2.5 to 40 mm are suitably selected and used.

Both surfaces of the woody fiberboard having a
prescribed thickness are impregnated or coated with a
polyurethane series primer, to remove warp and distortion
inherent in the board and simultaneously increase the strength
thereof by 1.5 times or more.

After impregnating or coating the polyurethaﬂe series
primer, the woody fiberboard is then placed in a drying chamber
at a temperature of 25°C or more and a humidity of 60% or more
to dry the woody fiberboard over 8 hours or more.

Examples of dried woody fiberboard that are laminated
and adhered in all directions (in plural directions) are shown
in Figs. 1 to 5. An aqueous polymeric isocyanate series
adhesive is used as the adhesive for laminating. The number
of laminated layers can be appropriately determined by
considering the final product.

The adhesive, used for the woody fiberboard will be



thereof by 1.5 tines or nore. After inpregnating or coating the
pol yuret hane series prinmer, the woody fiberboard is then placed in a
dryi ngchanber at a tenperature of 25C or nore and a humdity of 60% or
nore to dry the woody fiberboard over 8 hours or nore. Exanples of dried
woody fiberboard that are | am nated and adhered in all directions (in
plural directions) are shown in Figs. 1 to 5. An aqueous polyneric
i socyanate series adhesive is used as the adhesive for |am nating. The
nunber of lami nated |ayers can be appropriately determ ned by considering
the finald§FTdiRAd IhaAethelitall P or the woody fiberboard will be - 5
described in nore detail below 100 units (weight ratio) of a nodified
vinyl resin as l80bHBétggéveidaht astiml taf of M@ didliidsyapsRaresas as
hardening agent are stirred and evenly m xed. The m xture can be used
until 30 anib@Peesoghterndi XPngnhts the a Eederigpvangte2sst @ BErdeningt he
summer season and until 1 hour after mxing at a tenperature of 5 to 25C
in the ot3gans@gsorssirTied sndepyehlpfmikedwodthe Miikdniyeacdncha beedncr eased
by 2 to 3 tinmes according to the procedures descri bed above. After
suf fi ci ervrityd ladiem iyl temdh § tod minidngl ichex twoddy  fererisgarms o ft & Itani3fat ed
woody fiberboard is processed by

°C in the summer season and until 1 hour after mixing at a

temperature of 5 to 25°C in the other seasons.

The strength of the woody fiberboard can be increased
by 2 to 3 times according to the procedures described above.

After sufficiently adhering and jointing the woody
fiberboards, the laminated woody fiberboard is processed by
cutting into a prescribed shape depending on the usage by using
processing means. Digging through processing and hollowing
out processing can also be conducted.

Thecuttingprocesscﬁfthewoodyfiberboanﬂiségnducted
by using a new ceramics bit tool, an industrial diamond bit
tool, a superhard bit tool and a diamond cut chip saw. An
automated computer controlled cutting process can be used.

The article obtained by processing the woody fiberboard

. depending on various kinds of usage is impregnated or coated

with a polyurethane series primer, dried and hardened in a
drying chamber over 8 hours and more. The drying chamber has
a temperature of 25°C or more and a humidity of 60%.

After drying and hardening the woody fiberboard that

has been processed into the prescribed shape, it is impregnated



cutting into a prescri bed shape dependi ng on the usage by using processing
means. Di ggi ng through processing and holl owing out processing can al so be
conducted. The cutting process of the woody fiberboard is conducted by
using a new ceramcs bit tool, an industrial dianond bit tool, a superhard
bit tool and a dianond cut chip saw. An automated conputer controlled
cutting process can be used. The article obtained by processing the woody
fi berboard depending on various kinds of usage is inpregnated or coated

wi th a pol yurethane series prinmer, dried and hardened in a drying chanber
over 8 hdﬂ?goaﬁﬂdﬁﬁﬂ%¥aFﬁ@?&%ﬂ%ﬁF%ﬁ%ﬁﬁéﬁlﬁa§imﬁl?@hﬁ%ﬁﬁ¥ﬂfﬁsE?SQ%C or nore
and a humdity of 60% After drying and hardeni ng the woody fiberboard that
has been HpPELYSSERTi AEELIEACT DT HS QY Bel2SHUBE,; 9 Drodumsy aghaf 2B coat ed
with a urethane series resin, a nmelamne series resin, a polyester series
resin or 394igk ARACCIPDIRIARE Y | aminated solid processed product .
Exanpl es of the node of |am nating the woody fiberboard w |l be described
bel ow. EXAMPLE FXPRPLRE @htfdd rede chéarRirating. the werdvaf 1pgrora¥die woody
fiberboards 1 is |am nated in the horizontal direction. EXAMPLE 2 In the
enbodi nmerttidhdith dasFiiped bedpwarticl e obt ai ned

EXAMPLE 1
In the embodiment shown in Fig. 1, plurality of the woody
fiberboards 1 is laminated in the horizontal direction.
EXAMPLE 2
In the embodiment shown in Fig. 2, an article obtained
by laminating the woody fiberboards 1 in the horizontal
direction and an article obtained by laminating them in the
vertical direction are adhered on the side walls thereof.
EXAMPLE 3
In the embodiment shown in Fig. 3, plurality of.érticles
obtained by laminating the woody fiberboards 1 in the
horizontal direction and an article obtained by laminating them
in the vertical direction are adhered into one body in the
vertical direction. In this example, three layers are formed.
EX E 4
In the embodiment shown in Fig. 4, plurality of articles
obtained by laminating the woody fiberboards 1 in the vertical
direction are cutted into a triangular prism shape, and are

adhered to each other to form a quadratic prism shape.



by | am nating the woody fiberboards 1 in the horizontal direction and an
article obtained by lamnating themin the vertical direction are adhered
on the side walls thereof. EXAMPLE 3 In the enbodi nrent shown in Fig. 3,
plurality of articles obtained by |amnating the woody fiberboards 1 in
the horizontal direction and an article obtained by |lamnating them in
the vertical direction are adhered into one body in the vertical
direction. In this exanple, three |ayers are formed. EXAMPLE 4 In the
enbodi nent shown in Fig. 4, pluralité of articles obtained by |am nating

t he woody fiberboards 1 in the vert: irection are cutted into a
triangul ar prismshape, and are adhered to each other to forma quadratic
pri sm shape. EXAVPBE snpadiRentrgudithem FéHown By 9E g % ofl aF Bl £1§S of
articles obtained by |am nating the woody fiberboards 1 in the horizontal
di rect i orPRyrlnsidir Blvi t yapinaringl ehobgiosed bycerhpdpdsi g tRentia the
vertical direction are adhered into one body in the vertical direction to
form fi vérdmihaqrsta Tl Feqi ien cabtrd wedl by | afi davtlabes hebwbasd fPHer boar ds
1 toformfive layers is processed by cutting into the shape shown in Fig.
6 by a sd@qm‘@_r}g thegoln dheavditheal direction are adhered into one

body in the vertical direction to form five layers.

The laminate obtained Dby laminating the woody
fiberboards 1 to form five layers is processed by cutting into
the shape shown in Fig. 6 by a superhard bit tool or a diamond
cut chip saw or the like.

In the invention, because the woody fiberboard used as
a raw material comprises fibers obtained by splitting wood
chips, sapling and thinned wood can be utilized to effectively
utilize the forest resources.

In the invention, furthermore, a single board oqf a woody
fiberboard is impregnated or coated with a polyurethane series
material to increase the strength of the single board and then
the woody fiberboard is laminated by using an isocyanate series
adhesive to further increase the strength. The laminated
fiberboard is further processed by cutting into a necessary
shape. While the laminated fiberboard has certain hardness
in this stage, the cutting procedure can be easily conducted
to process into various sizes and shapes and thus it is

excellent in processing property. Thereafter a further higher

hardness (200 kg/cm2) can be obtained by impregnating or



cut chip sawor the like. In the invention, because the woody fi berboard
used as a raw material conprises fibers obtained by splitting wood chips,
sapling and thinned wood can be utilized to effectively wutilize the forest
resources. In the invention, furthernore, a single board of a woody
fiberboard is inpregnated or coated with a pol yurethane series material to
i ncrease the strength of the single board and then the woody fiberboard is
| am nat ed by using an isocyanate series adhesive to further increase the
strength. The lam nated fiberboard is further_ processed by cutting into a
necessar YO M4 W1k PESERRNE 38 TR 2 HiVS&thoaftd hdFEert-aPPhafdRkss in
this stage, the cutting procedure can be easily conducted to process into
vari ous sS1&ed%al ek § HeHS tht 1P ComBacel § B L0 1 ot e #81°RgCHT oper t .
Thereafter a further higher hardness (200 kg/cnR) can be obtai ned by

i mpr egnatic P28 &bat i ng wi t-h urethane series solvent. As a result, a
product having an excellent strength in conparison to natural wood can be
obt ai ned. BecauBecensewodty #PBEVbdEE Aprd sesmpsbESEhiweed cehtBs ni ng
pores inside, it can be easily inpregnated and penetrated with various

sol vent s cantbaive g reweh Lhar@ef &hncabe amidarimi ol edd prévent the

formati on of cracking,
penetrated with various solvents and the strength thereof can

be uniform to completely prevent the formation of cracking,
distortion, warp and worm-eaten parts, which frequently occur
in natural wood.

Furthermore, because the woody fiberboards are
laminated, a pattern like annual rings of a tree can be created
in various forms depending on necessity, to obtain the beauty
of natural wood. The feeling on touching of the laminated
woody fiberboard is the same as that of natural wood.

Accordingly, various solid.processed.productsi such as
articles for handicapped persons, interior equipments,
furniture and household goods, house related equipments, and
construction finishing materials, can be produced.
Furthermore, because the laminated woody fiberboard has

. excellent water resistance, it can be applied to wvarious
exterior materials for construction, civil engineering
related materials, various exterior materials and interior
sanitary and kitchen parts. Moreover, because the laminated
woody fiberboard has a high strength, it can also be applied

to various structural members for construction and civil



distortion, warp and wormeaten parts, which frequently occur in natural
wood. Furthernore, because the woody fiberboards are |am nated, a pattern
| i ke annual rings of a tree can be created in various fornms dependi ng on
necessity, to obtain the beauty of natural wood. The feeling on touching
of the lam nated woody fiberboard is the same as that of natural wood.
Accordi ngly, various solid processed products, such as articles for

handi capped persons, interior equipnents, furniture and househol d goods,
house rel ated equj pments, and, construction finishing materials, can be

pr oduced. enqjd}eterf’e’rrﬁ%F@“SBéeﬁﬁégntaﬁ‘éi AL EL W@@?rf?fb@rll?&&edcﬁ%?
excel l ent water resistance, it can be applied to various exterior
naterlaI§QQﬁiQﬂﬁﬁn%{Rﬁion, civil engineering related materials, various
exterior materials and interior sanitary and kitchen parts. Moreover,
because the | am nated woody fiberboard has a high strength, it can also be
applied to various structural nenbers for construction and civil 9

engi neering construction and structural nmenber of a |arge cross sectional
area. WHAT IS CLAIMED IS: 1. A method for |am nating a woody fi berboard
conprising the steps of:
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nol di ng wood chi ps using an adhesive as a binder to produce a woody

fi berboard having a prescribed thickness; inpregnating or coating a single
board of said woody fiberboard with a pol yurethane series prinmer, followed
by . drying; lam nating by adhering two or nore of said dried woody

fi berboards with an aqueous pol yneric isocyanate series adhesive;
processing said | am nated woody fiberboard with a cutting blade into a
prescri bed shape; inpregnating or coating said processed article with a

pol yur et hane series priner, followed by drying; and inpregnating or
coating 41 dr3 @dﬂpd{i‘ﬁDcIqu:with one or nore of a urethane series resin, a

mel am ne series resin, a polyester series resin and a |acquer.
1. A method for laminating a woody fiberboard

comprising the steps of:

molding wood chips using an adhesive as a binder to
produce a woody fiberboard having a prescribed thickness;

impregnating or coating a single board of said woody
fiberboard with a polyurethane series primer, followed by
drying;

laminating by adhering two or more of said dried woody
fiberboards with an aqueous polymeric isocyanate series
adhesive;

processing said laminated woody fiberboard with a
cutting blade into a prescribed shape;

impregnating or coating said processed article w;th a
polyurethane series primer, followed by drying; ana

impregnating or coating said dried article with one or
more of a urethane series resin, a melamine series resin, a

polyester series resin and a lacquer.



