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FI ELD OF THE | NVENTI ON The present invention relates to a nethod for

| am nat4 ng woody fiberboard for various kinds of usage. BACKGROUND OF THE
| N\VENTI ON A woody fiberboard, a so called MDF board (Medi#meRaAsét2003

Fi berboard) is produced by nolding into a plate formunder the heat and
pressure, fibers obtained by splitting wood chips into a cotton substance
al ong with an adhesive. The MDF board is used for various nmaterials for
construction, furniture, washstands and kitchen units owing to its |ight
vei ght - hi gh strengt hy@RgomiRr MeM3ANeRs Wt W f188sdemr kabl y

excell ent characteristics in that sapling and thinned wood can be utilized
as a raw material and therefore, it is a newmaterial attracting world w de
attention in a view of the effective utilization of forest ) resources and

t he gl obal environnental iSSKEéi%igggL%iﬁigﬁ%&gﬁﬁgﬁyjde shortage of forest
resour ces. Furthernnre t he ow ng excel | ent

characteristics; S I [ i cur
in natural vvood can e pfe\éﬁ\yeirl V%\tjf(?&gﬁ%lg leéesln?()rl%%g?&iri?og g%)r{‘/%ﬁlgeﬁ ‘?
nat ur al mood rength _and toug hness .that are higher by I.5 to 3
times than N ?l eréang ?Orsygﬁﬁg 3g§|ng5 wgtgragnd noi st ure.

unevenness is -1 5 EEC%EBE& %BSﬁofgﬁﬁFQ OE &Qﬁng rface during a Iong

term use.
A woody fiberboard, a so called MDF board (Medium

Density Fiberboard) is produced by molding 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 variocusmaterials 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 utiiized as a raw‘material
and therefore, it 1s a new matefial 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 resocurces.

Furthermore, the MDF board has the following excellent
characteristics; awarp, twistingand crackingwhich are liable
to occur in natural wood, can be prevented. It has feeling
that 1is 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




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 and
has a problem in that the snmooth coating surface suffersspapsafbaizog after
coatlng a slight unevenness, from3 to 6 nonths, because of the unevenness
in degree of penetration of the coated material . The MDF board al so has a
problem in that swelling, warping and cracking at cutted ends occurs upon
absorbing water. Furthernore, the MDF board cannot be used where a certain
strength i sormgdi badtand sUkR€athi akressy bhaweef tesn umiet.ed to about 40 nm at
nost, so that it can not be used for an article having a | arge thickness.
It is also inmpossibl&,de, pProgdacec@r tiké esphawhOgiyar i Prscss g estateshapes,
such as an article having a curved surface v and an article having a small

thickness apg,aiBigdh é&é‘é‘g%a uSUMVARY e Che THE2 hAMENTS EN-dhechavenié an has

been devel oped in order to solve the problens described above. An object of

the invent !19?fl=.§e£9@rl‘%m£€ I:Qa@ra%\ﬂ e@i FRLRAG fiQk, harl 08k ithe Su ooy
fi berboard, 1 n that woody ? berboards are Ianlnated wi th increasing the

strength tgsw%gdt Eﬁel aghaal edpupedys LRSI DPAI 1L S2Rl OELS LBl R LT NG

into a prescribe ape an e st rengt Decenber 2003
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various si‘zes an apes am nat ed” body of a

woody f i beg boat hgvgfggxgrg 45o5h268, ABHLANIPES £afl b, Oblalnad bl A

met hod for “Pamh nat rng~a‘woo conprising the steps of: di ng

having a pFbe v%naeﬁlr?%hﬁi'né%sga%a FromEy e o

having a p gna i'ng or coa |ng a singl e board of

Unel woody” 1 11 tggbagil L1 o, poLYULE! ane SSULES Y e L9L1£eg) by

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 havingvarious

sizes and shapes, such as an article having a curved surface

L

and an article having a small thickness and a high strength.

E INVEN N

The invention has been developed in order to solve the
problems described above. An object of the invention 1is
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



drying; lamnating by adhering two or nore of the dried woody fiberboards
w th an aqueous pol yneric isocyanate series adhesive; processing the

| am nat'ed woody fi berboard by a cutting blade into a prescribed shape;

i npregnating or coating the processed article with a pol yus gkbafigers®okes
prinmer, followed by drying; and ,> inpregnating 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 PTI ON OF THE
DRAWNGS Fig. 1 is a perspective view show ng an enbodi nent where plural
woody fiberpeacdssaneatantnat £d.rithe 2 iin% e RIS ROCELKE sHi @%Z}h@&‘a@@t
anot her enbodi nent where plural woody fiberboards are lamnated. - 3 5
Decenber 2088 EkUto3obfadnPEhSPEELEVE NASYRSNON NGuStE]te anothesngpbodi ment
where plural woody fiberboards are lamnated. Fig. 4 is a perspective view

showi ng a f ur t her enbadiqmida Wiske o ur abowodypLliesbaa ds: ase,d ariaat ed,

Fig. Sis a perspective view show ng still further enbodi nent " where plural

woody 11 berbostdsarteshapboated pol Gordidda egﬁfg@gr}éaeﬁaféelvgd@m%gg%a“

enbodi ment where an article obtalned by | am nati ural woo oar ds

i's processeg &9?&?ogyggrﬁggggggg%grEg@%gﬁgﬁg %ggggly%NTS OF THE | NVENTI ON

An enbodi nent o he net m na

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 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.

D RIPTI E E_DRAWIN

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.




. fiberboard according to the invention will be described with reference to
exanpl es thereof. As a material of the woody fiberboard of the invention, a
woody- fi berboard is used, which is obtained by nolding into a plate form
under the heat and pressure, fibers obtained by splitting spagerbéidHoNto a
cotton substance, with a urethane series or nelam ne series adhesive as a
bi nder. The woody fi berboard is of |ightweight of a specific gravity of
fromO0.40 to 0.70, with an excellent strength in conparison to conventi onal
particl eboard and sheat hi ng board and has a various kind of usage. For
exanpl e, a fiberboard using conifer chips having a thickness o_ 3 nmhas a
speci fic gravity of 03525, s glonsidot Ofe Oyidh gheWBnga S2andi nehstuength of
440 kg/cnR, a peeling strength of 10.5 kg/cnR, and water - 4 5 Decenber
2003 absosibd@imeati Qnetedpaurbhi lokihe rsbeenahirdaf at-ke 1Beandties .general |y
proportional to the specific gravity, the woody fiberboard used in the
invention is |ighter thansthg paridgd e feards;andshasiBiggher sifedath by 1
. 5to 2. 0 times and a higher inpact strength by 2 to 3 tinmes than those
of particédobeandntFUREREr pRLGa1t REoWDOEY EI-BELRAr d Ras adishalid ity

agai nst water and noisture, that is equivalent to plywod. As the woody
fiberboard, thoseidavsngsaat Hekdass: Ofe abosl EREMiAgd o0 140 MpeHer
suitably sel ected and used. Both surfaces of the_moogy fiberboard having a
prescri beghbbickagsswabesi ARLeaNal8dq9r r¢oatedaWdish adspalayinetiane series
priner, to renmove warp and distortion inherent in the board and v

si mul taneously igcd e@ses tahge sEpEAYL e theeholYnd. o bhBBE i AENADF R rAf ter

i npregnating or coating the pol yurethane series priner, the wody

fi berboarghiscdhere RAEehddbg JiNiAg: ChQPal-rat «wdokghperatyberat Z5C or
ihore and a hum dity of 60%or nore j to dry the woody fiberboard over 8

hours or pBs€esExXanpbeprebudei edpweadytfi berboard that are | am nated and

adhered in all directions ( in pFuraI directions ) are shown in Figs. 1 to
5. An aqueous pol ynBREGERREOY ZR@0E 1seNTeS oxdhesi vierissitusad as t he adhesi ve
for lam nating. The nunber of |am nate

d layers can be appropriately

determ ned by cansi depbagmbhe birfnalndrmashicda Foe adhesikvengusedidsdy t he
woody fiberboard will be - 5 5 Decenber 2003 described in nore detai

bel ow. | 0fip8tbsa el @B8braahlyOjo afhe inR@INfHiemh Wiinyl peegés fic Asbad basen agent
and 15 units of a polyisocyanate as a hardeni ng
reference to examples thereof.
As a material of the woody fiberboard of the invention,

a woody fiberboard is used, which is obtained by molding into

a plate form under the heat and pressure, fibers obtained by

o

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 thicknass of 3 mm has a specific

gravity of 0.525, a density of 0.75 gkm3,a bending strength

of 440 kg%cm% a peeling strength of 10.5 kgﬂm@, and water




agent are stirred and evenly m xed. The m xture can be used until 30

m nutes after mxing at the tenperature of 25 to 35 Cin the sunmer season
and until 1 hour after mxing at a tenperature of 5 to 25C in the other
seasons. The strength of the woody fiberboard can be incregsRdeRyel2dds 3
times according to the procedures described above . After sufficiently
adhering and jointing the woody fi berboards, the | am nated woody fi berboard
is processed by cutting into a prescribed shape dependi ng on the usage by
usi ng processing neans. Digging through processing and hol | owi ng out
processi ng aasvgbsboberaonduct eV . The@hdukt thg proeegshodrthiee imedlyd is

fi berboard is conducted by using a new ceramcs bit tool, an industrial

di amond bi tgerd=tably prsppethandlbitio twiad apelcar ot agpadieyt &hiep wady An
aut omat ed conputer controlled cutting process can be used. The article

obt ai ned byf exiesst Mo dRE inoeHy {hkeiboed d dependieRgthan aHd P tiduds of
usage is inpregnated or coated with a pol yurethane series priner, dried and

har dened i maa£H yian@ BA3MDEFHOY @R R ndRW Byand wRr 2. o e Jeybng rehamer has
a tenperature of 25C or nore and a humdity of 600. After drying and

har deni ng tim@;a/z@@c},»trfén@e;rrb@grd ﬁ&gaj thae LeBAnPEACSESEH ddUO dihe Jy63€r i bed

shape, it is inpregnated - 6 Decenmber 2003 or coated with a ur et hane
Series resighrthdBicwd ,n%h_é‘%fdcggr rf@gzeeboareq{av58§tsecrab%qri'tt%ﬁaégﬁg't Vatdr

| acquer, to produce a | am nat solid processed produc :
and moistupe, 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 polyurethage 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




Exanpl es of the node of |am nating the woody fiberboard will be described
bel ow. EXAMPLE 1 In the enbodi ment shown in Fig. 1, plurality of the woody
fiberboards 1 is lamnated in the horizontal direction. EXAMPLE 2 In the

enbodi rent shown in Fig. 2, an article obtained by | am nats pgcdiserw@ody
fiberboards 1 in the horlzontal direction and an article obtained by

|am nating themin the vertical direction are adhered on the side walls
thereof. In the enbodi ment shown in Fig. 3, plurality of articles obtained
by | am nating the woody fiberboards 1 in the horizontal direction and an

article obtadsedibydl am haténgethem pairbhae vertical direction are adhered
into one body in the vertical direction. In this exanple, three |ayers are

formed. EXAWPLE 4 ilgp t.he tenodiiomnt -ahown bR Kidedfri®hWadyl rfidrld cles
obt ai ned by |am nating the woody fiberboards 1 in the vertical direction

are cutted d na atdér?d’%%daﬁsp&ﬁ%sl?@% p@ 1 & {Q«z@Q@é@s 0 HRachaer to

forma quadratic prism shape. Dec 003 1n the enbodi nent shown in

Fig 5, plurality pfe andiiGles o gat@ve%q Muka nath 0gn 1 b@%wo&yn fidberdoards 1

in the horizontal direction and plurafli tyo ‘article tai ned by

| am nating them i 4, tx@%d@éé '&?&ef'rﬁfﬂhé’ﬁ@r hé‘d@@rﬂég %@E?eOQ? 5gdy, i §st he

vertical direction to formfive Tayers am nat tal ned by | am nating
t he woody fg4 berbqgards 1 to formflve %a%grs If 8roce53% ﬁécuttln i_nto ,)
t he shape sﬁovbﬁl Fi9™E Dy® I EUpeth t todPUbr 24 GF albofd 8uf chi p saw
or the IIktemperature of 5 to 25° 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.

The cutting process of the woody fiberboard is c'onducted
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



In the invention, because the woody fiberboard used as a raw materi al
conprises fibers obtained by splitting wood chips, sapling and thi nned wood
can be utilized to effectively utilize the forest resources. In the
invention, furthernore, a single board of a woody fiberboagges.smberiggnat ed
or coated with a polyurethane series material to increase the strength of
the single board and then the woody fiberboard is |aninated by using an
i socyanate series adhesive to further increase the strength. The | am nated
fi berboard is further processed by cutting into a necessary shape. Wile
the | anm nates chiaterdwat bl shase €eid@sB rhacdnessn | A ddl smstagderibhe- L&t i ng
procedure can be easily conducted to process into various sizes and shapes

and thus itaigoald e dik PLacensh At AIRRRIAY, tEhgtealitera a frdhely
hi gher hardness (200 kg/cnR) can be obtained by inpregnating or _ g

Decenber 2043] t@abiHde¥bth %Egggége series solvent. As a result, a product
havi ng an excellent strength in conparison to natural wood can be obtai ned.

Because the V\Dody_Ef,gab&;ltggﬂ[e)g tckpérpl%id%egf%grg‘%\{j}%%(&ggt%g&%%i% res Jnside,

it can be easily inpregnat and penetr at arious solvents and the
strength thereofpcapdbe - wiformio conpletely prevent the formation of

cracking, distortion, warp and wormeaten parts, which frequently occur S |
in natural wood. Furthernore, becauggg%gﬁiﬁggdy fi berboards are | am nated,
a pattern |like annual rings of a tr created in various forns

dependi ng on necessi ain the beauty of natural.wood. The feeling
on touching of th(SaI%I %Pré‘? r?gl?)é’gﬂvﬁg ysrf?vb%rl&%%/%' it ﬁ]‘ér% hléygg that C8RY

nat ural woaqd. cordingly, various solid processed products, such as
articles fg(rjlbr]egﬁlb&acradpspgld ber %‘Hsr}ati‘?ﬂoelrr? o‘ﬁ‘eeq}b?’b% ?Pf‘gjrﬁ?‘fﬁjr%n and
househol d goods, house rel ated equiﬁgznﬁii 2nd construction finishing

mat erials, can be produced. Further use the | am nated woody

fi berboard has excel ] ent ter resiifance, it can be applied to various
exterior material sforec ?é%ﬂﬁ??ﬂi VP ERgi neerdth§ ftéicadteaPRat eeral s,
various exterior materials and interior sanitary and kitchen parts.

Mor eover, Bdcat¥BrEREIFANTHS PO LPPEEPBSES hadna HighheeieRgERL it
can al so be applied to various structural nmenbers for construction and
civil g _ 915p&domanE3 2&hdich8ePPhglasAsbrudBméAa&AadsthaBt bRathfenber

of a large cross sectional area. 10
vertical direction are adhered on the side walls thereof.

EXAMPLE 3
In the embodiment shown in Fig. 3, plurality of‘grticles
obtained by laminating the woody fiberboards 1 in the
horizontal directionandanarticle obtained by laminating them
in the vertical direction are adhered into one body in the
vertical direction. In this example, three layers are formed.
EXAMPLE 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.




S Decenmber 2003 WHAT IS CLAIMED IS: 1. A nethod for [am nating a woody

fi berboard conprising the steps of: nolding wood chi ps using an adhesive as
a binder to produce a woody fiberboard having a prescribed thickness;

i npregnating or coating a single board of said woody fiberBeRicdmptt oo

pol yuret hane series primer, followed by drying; |amnating by adhering two
or nore of said dried woody fiberboards with an aqueous pol yneric .

i socyanate series adhesive; processing said |aninated woody fiberboard with
a cutting blade into a prescribed shape; inpregnating or coating said
processed article with a pol yuret hanexXsdpigsSprinmer, followed by drying;
and inpregnating or coating said dried article with one or nore of a

ur et hane series resithe @mpelddmens sebwesSinesid,5 , appakyesterosesteiSc Iesi n
and a lacquer. - 11 /N DI Z/ NY/ NLW NW ND/ NI / N&DY NOY NLOZ/ N, j / NWIN~: Y [9%85( b

[ obtained by laminating the wocody fiberboards 1 in the
{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]l
ca] ca] ca] cajen] £éntshn] aaketajon] eali9p2lrdlity of articles obtained by
laminating them in the vertical direction are adhered into one
body in the vertical direction to form five layers.

The laminate obtained by 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 o“f 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
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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 various
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
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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 with 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.

_ll_




