BAMBOO FI BER- REI NFORCED | NORGANI C MOLDED PRODUCT The present invention
rel ates to a woody inorganic nolded product, and particularly to a bamboo
fiber- reinforced inorganic nolded product formed by: uszggh woody raw

mat eri al banboo fibers.. Wody inorganic nol ded products are ﬁ% RSy C

produced by kneading a moody raw mat erial such as wood fl akes; excel sior,
wood fibers or the like, a hydraulic inorganic binder selected frontvarlous
ki nds of cement, hydraulic gypsum and the like and water, nolding the
kneaded product and then curlng the thusJobtalned nol ded product. Vari ous
coni ferous trees BAMBOOAFIBERYE FOBECE] )

materials, and it has been proposed that banmboo materials also-be used as a

woody raw nmateriffe prd¥éntAHNEnEIoNSralateli §bch SRRAY tﬂ%&f&ﬂéerous

trees and. broad-| eaved trees, banboo is a prom sing resource addi tion,
banmboo nat gid1ded Frodidw, Mﬁnﬁaﬂgzéunaewheb ar pamPeée) Pk ghly
elastic. However, the prior art has sinply used banboo fibers in place of
wood fi ber ¢ eiinfisphd | irkergani ¢ hnoldeaypeodaeet €ormed by uskiey ias Ukl i i ent
use of the toughness and high elasticity of banboo materials. The inventors
previ ousl y wyc@yo v tngtttent iple bambadi £bbeéashoo material is used.as a woody
raw material for woody inorganic nol ded products (Japanese Patent Lai d-Qpen
Nos. 2-26854 aniNcbdB4iatyrgaivieveoldedeprodhritguasewgren graiias eproduced

by kneading a woody raw material sugh as wood flakes,
excelsior, wood fibers or the like, a hydraulic inorganic

- binder selected from various kinds of cément, hydraulic
gypsum and the like and water, moldin§ the kneaded product
and then curing the thus-obtained molded product.

Various coniferous trees and broad~-leaved trees are
widely used as woody raw matérials, and it has been proposed'
that bamboo materials_also be used as a woody raw material.
Since bamboo grows at a higher speed than coniferous trees
and. broad-leaved trees; bamboo is a promising resource. 1In
addition, bamboo mateiials'are also promising since they are
tough and highly elastic. However; the prior art has simply
used bamboo fibers in place of wood fibers or wood flakes,
without any concrete form and made insgfficient use of the
toughness and high elasticity of bamboo materials.

The inventors previously proposed techniques in which
bamboo material is used as a woody_raw material for woody
inbrganic'molded products (Japanese Patent Laid-Open Nos.

2-26854 and 2-48446). However, the techniques were proposed




for the purpose of inproving noldability and preventing - spring back when
an inorganic plate is produced using banboo fiber as a raw material. The
technLgues t herefore do not nake use of the characteristics of banmboo-
materrals, such as the toughness and high elasticity thereof. The inventors
I nvestigated maki ng sufficient use of thecharacteristics, i.e., the

t oughness and high elasticity, of a banboo material to be used as a woody
raw mat eri al ffor stheopyrpose gafii tmpodding pmolidabi ahtywandhpirevengiag si ng
resource. As a result, the inventors found a neans for solving the

above- descri beaPpked| oack When &nnthoyganiictplahe dshprodunesd ukinge
present invention. The present invention provides a banboo fiber-reinforced
i nor gani ¢ ol ddfitber ompr sTAY mebeyiabw nEher FaFhnianedraul i c

i.nor gani ¢ bi ng_ﬁge a%wat‘gr, characterized in that said vvc_)odg raw_nmateri al
Conpri ses fi berRETeRRTH 4P QAL Prke ¥3R18E FRecPParactrristhefsofavi ng an
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The present | AARTDHTERFHEFS pro0rRcts ot BArEOBSRRBEr - FEANRFEed | nor gani c
nol ded prOdUCIef§§E%§f%£gEﬁe¥Qggy raw material, a hydraulic inorganic
char

bi nder and water, terrzed in the said woody raw material conprises

fibers which conprdg ' LAl | kN %.@f nore
{1 pers which COMPING fnehtdcb2R0gs ERGEELE! naRenyNb GReEATLAL B 0

the characteristics, i.e., the toughness and high
elasticity, of a bamboo material to be used as a woody

& raw material for a woody inorganic moided product and
which is a promising resource. As é result, the
inventors found a means for solving the above-described
-problems. This finding led to the achievement of the
present invention.

The present invention provides a bamboo
fiber-reinforced inorganic molded product comprising
woody raw material, a hydraulic inorganic binder and
water, charaéterized in that said woody raw material

\U comprises fibers, which are a split bamboo material, the
fibers having an average length of 20 cm or more and an
average diameter of 3 mm or less.

The pregent invention further provides. a bamboo
fiber-reinforced inorganic molded product comprising a
woody raw material, a hydraulic.inorganic binder and
water, characterized in the said woody raw material
comprises fibers which'comp;isg a split bamboo material
and which dontain 60% or more by dry weight of long

Ay



3 fiber conmponent having a | ength of 20 cmor nore and an average di aneter
of 3 mMmmor less and 5% or nore by dry weight of short fiber conponent
having a length of 1 cmor |less and an average di ameter of 2 nmor 1ess.,

The present invention also extends to processes for naking such a banbo
fiber-reinforced inorganic nolded prodyct. In a first enbodi nrent of the
present invention, fibers, which are obtained by splitting a banmboo

mat eri al andibleirc lvdmpoment deeviagr d drefidtinfoP(2€ nemronumeranandnaaver age
dianeter of 3 nmor less, are used as a nmain wody raw material for a woody

i norgani ¢ maveégage ddiagetenhiaf gbrmn tar trss ;andi| 2% i on BOre brndoy
fiber-reinforced inorganic nolded product having strength and _toughness, d
whi ch are hﬁﬁﬁémﬁﬂﬂﬁwﬂﬂﬂﬁiaﬁﬁbQ#MFQRRRﬂﬁﬁ?Khiﬂéhﬁ ol eRgthr8futt Mobt ai ned
by using conventional wood fibers. Nanely, in_order to jnpart all of these .
char act eri sCPFc3988 2BbAR FIRFALH L IRg of Rt OF hke®Body raw material *
used preferably has a fibrous formand it St _conprise as_a_nainh

conmponent | ong Tfi;'(?erpsr%ﬁ% IRXAPHYh %ﬁ%n%fyﬁe‘é‘gﬁjnﬁ? gﬂr?ﬁﬁﬁﬁﬂﬁst.°r

However, it i i fficult to [ 0 i : Vj | S h from
conventi onaf“av\i&g’c? fsl“}?(laﬁr & Lqéd'g) %ia%p#%?%%%%%%%%é?hﬁﬂgﬁgée s?orégggrént and

the like ca§§|§5% of woody long fibers, since the excelsior is obtained by
pl ani ng a oé& né%erial and thus not very '

In a first embodiment of the present invention,
fibers, which are obtained by splitting a bamboo
material and which have an average.lehgth of 20 em or
more and an average diameter of 3 mﬁ'or less, are used
as a main woody raw material for a woody inorganic
molded product. This permits the forqﬁtion of a bamboo
fiber-reinforced inorganic molded prodﬁct having
strength and toughness, which are higher than those of
the woody inorganic molded products obtained by using
conventional wood fibers. Namely, in order to impart
all of these characteristics to a woody inorganic molded
product, the woody raw material uséd preferably has a ;j

-'“"m\\w'fibgﬁﬁE form and it must comprise as a main component
1353 fibers which have high strength and high
toughness.' However, it is difficult to obtain long
fibers having high strength from conventional wood
fibers. For example, although the excelsior cement and
the like consists of woody long fibers, since the
excelsior is obtained by planipg a woody material and

thus not very Ch s e s e s eaasaresssaas e e s asaecas s neann .



"4 strong itself, high strength cannot be easily obtained in the product.
When high pressure nolding is perfornmed for increasing the strength,
portions where excel sior conponents arelsuperposed over each other are

vory 11 il S PTRCHAE £y Tl Srfefi P FRAR G oAt LEPUBa b bd HIETTEC

havi ng hig r an be easily obtained by splitting a banboo materi al
t he disadvgﬁﬁédggg%chbnventional wood fibers can be inproved. Further, in

order to obtain f 5. L 24 | NOr ' d in
! n@‘%ﬁﬁﬁ’é n?ﬁé‘ésxheé B EEy | 19 ﬁé‘{‘f&rrﬂ@& Eérpiﬂék'éés*ﬂf} i ng

hi gh strength a 1npact resistance, It Is necessary that

barboo fib @e&w PYES Y SR &Pt Ex 01 200 £ NEBipSRERL Nran aver age
di anet er o?E enmor es%aﬁ?f the average length is Iegs than 20 cm both

the strengtdygdfbddéd | FPEELed@P| SLIPEE Ca Pé Cedl6] By | DFGkER, ahdtBRep¥eisge
#i ber diameter exceeds 3 mm the noldability and the surface precision and

the quali thl?&stQE?f@wéﬁl D Oehict PPESndiell Dé cinsfeaseabvyrdeleetdeabgd. |n
a second enbodi ment of the present invention, fibers, -which are obtai ned by

splitting aj herdLeingt lié petilf tongravi £y ber Bowaveng sifceelohgnfibeos 20
cmor nore and an average fiber diameter of 3 nmor |ess and fibers having
a fiber |engivipg Highn strémgeh acah abe seashlp tbbained abpyt splottngnaor
| ess, are used as a main woody raw naterial for a
bamboo material, the disadvantages of conventional wood
fibers can be improved. Further, in order to obtain a

L/ bamboo fiber-reinforced inorganic molded product having high
strength and éxcellent impact resistance, it.is necessary
that the bamboo fibers used have an average length of 20 cm
Er more and an average diameter of 3 mm or less. If the
average length is less than 20 cm, both the strength and the
impact resistance are deteriorated. If the average fiber
diameter exceeds 3 mm, the moldability and the surface
precision and the quality of the molded product obtained are
undesirably deteriorated.

In a second embodiméké of the present invention, fibers,

which are obtained by splitting a bamboo material and
contain fibers having a fiber length of 20 cm or more and an
average fiber diameter of 3 mm or less and fibers having a
fiber length 6f 1 cm or less and an average fiber diameter

. of 2 mm or less, are used as a main woody raw material for a

woody inorganic molded product.



*woody inorgani c nolded product.-*- 52A-thoudh Yhe first enmbodi nent of the
present invention is capable of producing a banboo fiber-reinforced ,
_inorganic nol ded product having excellent performance at |ow material ggst,
it cannot be sajd that nnhmgglity IS apmays good. In the second inventTon,
therefore, the MoFRRUAN i§Re LISk iombodimenat off \¥he cormd enti imvantim | ow

materi al cost and hi gh_perfornance, which are achieved by the first

i nvent i on. i NFAD8PLeRE, BRIMCLNG # hambrp doiken-rminfasced \inadgatiof | ong
fiber corrpongg;n havcin ahfi.ber | ength of 20 cmor nore (an average fi ber
di aneter dt@ o '\E&) AP S Axselant Rerfiormanematoflash Materiads

conponent s having, a_fi belé é%en%t. of 1 cmor less (an average fiber dianeter

of 2 mm or®9¥es)  ArF Y _ JRAE gﬂ?]rﬁ’éc'%irlijeﬂl’, 18 Rvass masdect IMavi ng
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fiber long fiber components having a fiber length of 20 cm or more
{an average fiber diameter of 3 mm or less) and 5% or more |
by dry weight of short fiber components having a fiber v
length of 1 cm or less (an average fiber diameter of 2 mm or
less) are used as a woody raw material; a molded product
having high strength and excellent impact resistance can be
obtained owing to the reinforcing effect of the long fiber
component and the £illing effect of the short fiber
- components. A molded product having a high lével of
uniformity can be also easily obtained owing to the filling
effect of the short fiber components.
| In the second embodiment of the present invention, 'the V
fibers may contain fiber components having a length between
1 em and 20 cm, without producing any problem.
- so far as the condition that the fibers contain 608 or more
of.the long fiber components and 5% or more bﬁ'shctt'fiber
" components is satisfied. However, it is necessary that the .

average fiber diameter of these fibers having a length between 1 cnm

and 20 cm be 3 mm or less.' If the proportion of the long fiber

components in the woody raw materialiis.



conponents is satisfied. Howewdr ;*kt ks neces§ar?zthat t he average fi ber

di apeter of these fibers having a length between 1 cmand 20 cm be 3 mmor-
less. If the proportion of the long fiberg conponents in the woody raw

mat eral i's 6 |l ess than 60% strength _and inpact, resistance are

det eri or at ed1essi thaa §03r288TPREEN AN dMPRCK Lasd StAAFE A5& conponent

exceeds 3 mm_ not ,only the | dabil ity but gl so the 'surface precision and
t he perfornaﬁ@§36#°Fﬂéeﬁuldé ﬁﬁ&d&8F¥5§ﬁmﬁigf§m4éﬁmﬂi§ﬁrQﬁﬂF?e long .
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bamboo_mat er 'p%'cg%?:’é BB diRda Prtghﬁn@e(fﬁ%tbl'ff\é%rlteirqg'rl?%ie%e.r S ﬁ%?'ln‘ée formed
y a nown spli

r
by splitting®a bamboo naterra ny one of several tting

met hods such is L tebais | lsint ted
bur ot sp |t PLSPOEEASH S M Ehbdd FIWAY cohpiqhen st o MY Fane

various hydr gileieG1ia01@2NieasPitAAR" $3CRE 1¢ el dvarade Fiveeniatetelr oF

various kinds of cenent and hydraulic gypsumare preferably used. The
conpoundi ng e ShRAEIBelrNecRpORRAts Rkiceedd 2 i ,htWed i1l iingo leETRice

bi nder is preferably within the range of 1/20 to 1/1 in ternms of weight.
cannot be sufficiently obtained, and will not lead to an
improvement in moldability.
s Any kind of bamboo material can be used in the present
~ invention. |
Fibers can be formed by splitting a bamboo material by -
any one of several known splitting methods such as an impact
splitting method, a roll splitting method, a burst splitting
method, a cutting splitting method and the like. |
Although various hydraulic inorganic binders can be
used in.the present invention, various kinds of cement and
hydraulic gypsum are preferably used. The compoupding ratio

between the bamboo fibers and the hydraulic inorganic

binder is preferably within the range of 1/20 to 1/1 in terms of weight.

- The inventors have previously p:cpose& a technique of
treating a bamboo material (Japanese Patent Laid-Open No.

. 2-26354) in which the water content of a bamboo material is
increased to 1008 or more by letting the bamboo material

absorb water and then decreased to 50% or less by



The inventors have previously proposed a technique of treating a banboo
mat eri al (Japanese Patent Laid-Open No. 2-26354) in which the water content
of a banmboo material is increased to 100% or nore by letting the hanboo-
naterial_absorb wat er and then decr easgd to 50@6pr Iess by 7 _
dehydr at '%'hyc%‘i}acﬂfﬁﬁ DNaty Wontidd¥idH ESENEné “ﬁfg@étﬂﬂf !‘hwn{:b?ﬁ {:¢€hni que

e-e ac

permts t ective prevention of spring - of the nol ded product

formed. AHiudcHdideidernits Endli SEEéEei P peevéhbeon’ BENEBLERE

I norgani ¢ nol ded product in accordance with the present invention is not

parti cul dalek Igfntms molded rodict formédod is nost preferable. In the
present invention, the substances given bel ow can be added to the necessary ¢
conponents coltlough ttihee alestieod sofh oo Id ey sthéybambbéoc i norgani ¢ bi nder

and water within a range which has no influence on the physical -properties
of the bdfiber-rdinfomied dmarganicr gerldedroprediuet oincacaaddaheenwlidhbi ity °
of the kneaded product. (1) O her woody raw material from such as

br oad- | edhed presen torinwer fiomn s tnekpartitwlahly hbinited, bat preasbanboo
fibers and other woody raw material is not limted, it is preferable that

t he rati ;oddimg methad ifg mast Rreferableas possible fromthe point of the

i nvention that the banboo material js used as a -woody raw materi al .
In the present invention, the substancés given below

can be added to the necessary components comprising the

above bamboo fibers, hydraulic inorganic binder and water

‘within a range which has no influence on the physical o

properties of the bamboo fiber-reinforced inorganic molded

product and the moldability of the kneaded product.

(1) Other woody raw material from such as broad-leaved trees

or coniferous trees. |
Although the ratio between bamboo fibers and other

woody raw materiai is not'limited, it is préfe:able that the

ratio of the bambéo fibers be as high as possible from the

point of.the invention that the bambéo matérial is used as a

woody raw méterial. ;)

(2) Plate crystal such as mica and the like

(3) Needle crystal suéh.as wollastonite and the like

(4) Inorganic fine powder such-as silica fume, diatomaceous
‘earth, fly ash and the like |

(5) Inorganic extender such as'calcium carbonate, perlite

and the like ~



]
(2) Plate crystal such as mca and the like (3) Needle crystal such as
wol | astonite and the |like (4) Inorganic fine powder such as silica fune,
di at opraceous earth, fly ash and the Iike8(5) | nor gani ¢ ext ender such as
cal ci carbonate, perlite and the |ike 8 (6) Cday mneral such as
bentonite, K&l iClLayweninexdl tsticindad edtdwi fe) Kadlinis vermiakl Suehand
pal ygorskite, sepiolite and the like (8) Porous m neral powder such as
zeol ite and thee likee (9) Synthetic resin emulsion (10) Additives such as a
coloring agent, a water-proofing agent, a curing accelerator, a curing
retarder and HhFibzausCaninerad suych as ga)ygershitesaepiokitetandvkhein a
range to 35% by weight of the total of the raw materials excluding water.
The arpount dfik&nponent (9) is preferably | ess than 10% by wei ght of the
total of the raw materials excluding water. Further, a coloring, agént and a
viat er - pr oofli8lg BRyaus ®inarddoRander siuch A8 ek’ 304 Fhe | ess
than 5% by weight of the totgl of the raw material excluding water. A
curing accell@ayntheFic [85iy MLFRR can be added in an anount |ess
0 : L S . . :
han % by a0l dived et de” d AR S MR, U6 Ve 85-SESGELAY
agent, a curing accelerator, a curing retarder and the like
Components (2) to (8) can be used in a total within a
range to 35% by weight of the total of the raw materials
excluding water. The amount of component (9) is preferably
less than 10% by weight of the total of the raw materials
excluding water. Further, a coloring agent and a water-
proofing agent of components (10) can be added in ar amount
less than 5% by weight of the total of the raw material
excluding water. A curing accelerator and a curing retarder
can be added in an amount less than 5% by weight of the
hydraulic inorganic binder used, as occasion demands.
(Examples)
¥f Example 1
Bamboo fibers having an average length of 25 cm and an
average diameter of 2.5 mm were obtained by impact-splitting
a bamboo-mate;ial.' The water content of the bamboo fibers
was increased to 300% by letting the fibers absorb tap water
and then decreased by 100% to 200% by dehydration at a

pressure of 5 ké/cm2 to form a fiber raw material.



Exanpl e 1 Banboo fi bers having an average |l ength of 25 cm and an average
dianeter of 2.5 nmm were obtained by inpact-splitting a banboo material. The
wat er content of the banboo fibers was increased to 300% by letting the
fibers absorb tap water and then decrfeased by 100%to 200% by dehydrat i™n
at a pressure30t¢ o6fkghenthus-formed fiber raw materiall in ah 30% of the
thus-forned fiber raw material in an absolute dry state and 70% of nor nal
Port | andaseotutedry &hatdecan8o708r ofanbreadePortddnd cefilent lwexd or.ned
kneaded product- was then formed into a uniformmat having a width of 50 cm
and a | ekpeaded £80formmoa kneaded praductihe Thet thusmfdrmed tkneadedbj ect ed
to press conpression at a_pressure of 20 K%/cnﬁ using a spacer having a

t hi cknespredugt was thent fermedniptata wad

was then renoved from a ressingonachine, and the_iron plate was separated

from t heSOreem and| dvwbengihcof A

curing,

pr oper t | Earmed was sphen nEnbiertede iOuPEGSSASORPIESTION Afe 3 REESRW S hoved
a bulk specific gra

ty,of 1.1, | [ cn® d
§5:60 Ka/TBNERRT R SPAFEE, PRYLRRaA,FBLSKBRISBE MR GG ni ng

Char py i

f 0 onuaskdrons pdatene Edepmat on of
the mat was dried at [err] to obtain a specinen. The physical

flexyural strength,. of 145

5 :
75/6byndégeme| ht

iron pfgtgoggs fixed by a turn buckle. The mat was then
removed from a pressing machine, and the iron plate was

separated from the mat, followed by curing for 2 weeks.

‘After the completion of curing, the mat was dried at 105°C

to obtain a specimen. The physical properties of the
specimen were measured.
;:'a result, the specimen showed a bulk specific

gravity of 1.1, flexural strength of 145 kg/cmz,and a Charpy

impact value of 8.2 kg-cm/cm2.

Exa@g;e 2

Bamboo fibers containing 75% by dry”weight of long

fiber compoﬁents having a length of 25 cm or more and an

' - average diameter of 2.5 mm and 25% by dry weight of fiber

components having a length of 1 cm or less and an average

diameter of 1.5 mm were.formed by impact-spiitting a bamboo

-material. The bamboo fibers were then subjected to water

absorption and dehydration in the same way as that employed
in Example 1. A specimen was obtained by further

compounding raw materials, molding, curing and drying in the

piTwme Maby haviggn ap width ofThe nat

¥



fi ber conponents having a length of 25 cmor nore and an average di aneter

~of 2.5 mmand 25% by dry wei ght of fiber conmponents having a length of 1 cm
.or |Igss and an-average dianeter of 1.5 nmwere formed by inpact-splitting a
banbde’ material. The banboo fibers wet@ then subjected to water absorption

and dehydraging wAytRe £A4E ¥mplagedhah siampyedli.n Txanphgsicad specimen
was obt ai ned by further conmpounding raw materials, nolding, curing and

drying in theopertfesanse vA¥ spetbméncwpkeymdasurkdanple 1. The physi cal
properties of ?he speci nen were neasured. As a result, the speci men showed
a bul k specific Rsgaaresylef thé, sbeeimeal showedgahbullklSpelcdfdd and a
Charpy 2 inpact value of 8.0 kg.cnicm Exanple 3 30% by dry wei ght of banboo
fibers, whighawbty dfelsipefiexunaicstredgth Eﬁa&ﬁpekg/ém? andce @hagpy
subj ected to water absorption and dehyd&ation, 50% of normal Portland
genent and Pépact welbhesofnBi® kgremkpmided. The thus-forned kneaded
product was then nol ded, cured and then dried by the sane nethod as that
enpl oyed i nEERBPpeLe31 too.forma speci nen. The physical properties of the

speci nen fornmed were nmeasured. As a_result, th specigen showed % bul_k
specific 30% by dry weight of bamboo fibers, which were the same

as those used in Example 1 and which were subjected to water
absorption and dehydration, 50§ of normal Portland cement
and 20% of wollastonite were kneaded. The thus-formed

o ﬂ kneaded product was then molded, cureq And then dried by the
'same method as that employed in Example 1 too form a
specimen. The physical properties of the specimen formed
were measured.

As a result, the specimen showed a bulk specific
gravity of 1.1, flexural strength of 142 kg/cm2 and a Charpy
impact value of 8.3 kg-cm/cmz.

Comparative Example
Bamboo fibers having an average length of 15 mm and an
Ao average diameter of 2.5 mm were obtained by impadt-splitting
a bamboo material.

The thus-formed bémboo fibers were subjected to water
absorption and dehydration_in the same way as that employed
in Example 1. A specimen was obtained by further
compounding raw materials, molding, curing and drying in the
same way as that employed in Example 1. The physical

properties of the thus-formed specimen were measured.



gravity of 1.1, flexural strength of 142 kg/cn2 and a Charpy 2 inpact val ue
of 8.3 kg-cnicm Conparative Exanpl e Banboo fi bers having an average | ength
of 15 nm and an average dianeter of 2.5 mm were obtai ned by - : -
i mpact-splitting a bamboo material. Th& thus-forned banboo fibers were “w-
subj ected to wasea zksalp!i ¢heddthedd ' j 1y ¢ . s that

enpl oyed in Exanple 1. A s'peci me% m%?g% br&y Hflﬁ'rl{raistr?gr‘eétlzngyr%p':gundi ng raw
mat eri al sgravitiyngf &uli,nglaxdrdlyistsendth®£sal t in
Exanpl e 1. The physical properties of tﬁe thus-1[:|:g’rWrr?élllaglgzeca{}f?enaev\rgeyra?i’%;j
measur ed. impagtivaliue oésﬁLﬁ,kghem#meLnen showed a bul k specific gravity
of 1.1, flexural strength of 110 kg/cnR and a Charpy inpact value of 6.5
kg.cm [err]. TReepbambeof Fbberrseinforeed daogaaini cmicided gibdict Nn
accordance with the present invention is fornmed by making use of-the

t oughness2e@Rrdagaecyithi theypsesenbaibyentioar iis formiesh biys makimgi Si ng
woody resource, and thus exhibits high strength and excellent inpact
resi st ancese of 1phe toughness and high elasticity of a bamboo

material, which is a promising woody resource, and thus

exhibits high strength and excellent impact resistance.



CLAIMS: 1. A banboo fiber-rei nforced Fnorganiﬁ‘nHFded product conprising a
woody raw material, a hydraulic inorganic binder and water charaeterized
in that said woody raw material conprises a split banmboo materi al e

fi bers having an average |length of 20 cmor nore andlﬂul nu“uuﬂnﬂlﬁhater of
3 mMmor less. 2. A banboo fiber-reinforcedﬁ'norganic ' y ,
according to claiml1l, wherein said hydraul I norgani c- binder is selected
fromthe groupSlddM8:sing cement and hydraulic gypsum 3. A banboo

fiber-reinforced inorgani c nol ded product according to claim1l or 2,
wherein the conpounding ratio of the banboo fibers relative to the

hydraul i c inorgani inder i ithin the r e of 1/20 t /1 in ternms of
weight. 4. A bgr'rboo% ﬁaor}éqor eflirﬁ\go% ?eegq%oﬁcgeg#:%cm?ﬁﬁ% &ogtﬂlfcql REAHGSs ng a
woody raw mat er}j ‘2 s r | £ ' inder r, G elised
Fn that the jsaic(?@lJ r&%ﬁ%ﬁaqﬁ@t@x a vgg{r#p%@eisl'f i%%%lc ¢ clgir%'g Se ‘{31_ split
bamboo mat er i aly; g MU A BH%H e Y §>ﬁ e Vel Y stor%f%vi | ber
conmponents having a |ength of 20 cmor nore and an average di aneter of 3 mm

or less and 5%mate¥ia) RonPrises b3 silidhibadbsd MdtdAikar, @Y s havi ng
a length of 1 cmor |ess and an average dianeter of 2 mmor |ess, and

having an average length of 20 cm or more and an average

diameter of 3 mm or less.

o 2. A bamboo fiber-reinforced inorganic molded product
according to claim 1, wherein said hydraulic inorganic
binder is selected from the group comprising cement and

hydraulic gypsum;

3. A bamboo fiber-reinforced inorganic molded product
according to claim 1 or 2, wherein the compounding ratio
of the bamboo fibers relative to the hydraulic inorganic
binder is within the range of 1/20 to ;/1 in terms of

weight.

4. A bamboo fiber-reinforced inorganic molded product
comprising a woody raw material, a hydraulic inorganic
binder and water, characterised in that the said woody raw
3 | _ material comprises fibers which comprise a split bamboo“
material and which contain 60% or more by dry weight of
long fiber components having a length of 20 cm or more and

an average diameter of 3 mm or less and 5% or more by dry



optionally, 35%or |ess by dfy wei ght of-lntefﬁedfa%e—Lenth_iLber | ar ger

than 1 cm and shorter than 20 cnlprov ded tha vera e fiber dianeter
of the said internmediate |ength fiber is 3 nboo - ';;
fiber-reinforced’ i norgani c ol ded product acc M ##, wherein

said hydraulic inorganic binder is selected fron1the group conpri sing
cenent and hydraulic gypsum 6. A banboo fiber-reinforced inorganic nol ded
product accorw#ehghtoofl short Sibsr wbmpehan&snpauﬁ@bng aeugmhobfbeiwmen t he

o re 15 o ekBeafd bR avorald) dIANECRE"ER' 2 Bmidlh 1 hekl® o0 Of

1/20 to 1/1 in terns_o %D rocess o a~banboo
fi ber-reinfor ER8LiPABLEHNI S5kpPFecdeEFO cﬂrYs3?@99&09@53“@&#@ﬁﬂsﬁ¢g kneadi ng

a woody raw magagkal ;EibeE!YQb.%lgbh:Cth&%r qaemCahanQﬁbr%aé Rag ’20mélmd' ng t he
kneaded product an gﬁé gg % bng, charactgglzeg % obt ai ni ng fibers
splitting a bBROBLCRE: EPRL the  averpge Aibex dipmeber,gd thegsRid 20 cm or
nore and an avatagmediatet 2ength3fibeer ikeSsmandrugieBg.t he fibers as_ said
woody raw material. 8. A process according to claim7, wherein said
hydraul i c i norganic binder is selected fromthe group-conprising cenent and
hydraul i ¢ gypSuma bamho@. fibgroreinfarceddingrganitamaoldedr p&odukérein the

according to claim 4, wherein said'hydraulic inorganic

binder is selected from the group comprising cement and

hydraulic gypsum,

6. A bamboo fiber-reinforced inorganic molded product
according to claim 4 or 5, whereiﬁ cohpounding ratio of
between the bamboo fibers and the hggraulic inorganic
binder is within the range of 1/20.&6 1/1 in terms of

weight.

7. A process of making a bamboo fiber-reinfbrced

inorganic molded product, said proééés comprising

kneading a woody raw material, a hydraulic inorganic ;}
binder and water, molding the kneaded product and then

curing, characterized by obtaining fibers by.splitting a
bamboo material said fiber having an average length of

20 cm or more and an'averﬁge diameter of 3 mm or less

and using the fibers as said woody raw material.

8. A process according to claim’], wherein said
hydraulic.inorganic binder is selected from the group

comprising cement.and hydraulic gypsum.



e

conpoundi ng ratio of the banboo fibers and thehydraulic inorganic binder
is wthin the range of 1/20 to 1/1 in terns of ' l““\ i ess
according to claim9, wherein said banboo fiber |i m nner that
the Weter content of a banboo.,is increased to 100+ wei glit % of nore by
letting the banboo material absorb wategyand then decreased by 50 weight %
or |less by dehydration. 11. A process of naking a banboo fiber-reinforced

i norgani c nol ded B ERAness B BNS ste FARIBI hPERNBadvRereinobls raw
material, a hydraulic_ inorganic binder and water, nolding the kneaded
product and tmaﬂnﬂﬂﬂ4iﬂgcﬁﬁﬁ%&ﬂ?ﬁi%ﬁﬁiQﬁmkﬁﬁafhk?ﬁﬁf?%@rEPethéﬁaﬁfécby
splitting a banboo terial_said fibers cqntaining 60% [ y.dry

wei ght of | ondOREANISG AIAASTE S A HYER ﬁé%g’f%n%? %g %%%pgﬂg(g 3Rd” an
aver age di aneter_ of nm.or, J ess and 5% or nore by dry weight of short
fiber corrponer’ftes“}?a\ﬂ%d’eaf'qré%gth of 1 cmor less and an average di aneter of
2 mor less, and using the fibers said woody raw material. 12. A process
according to claim 11, wherein said hydraulic inorganic binder is selected

fromthe group qOonprdsddihs r@ Wy WEr @ik 9YPWRETein 48id3bafbBboCceSS
according to ?] aim Pl or 12, erei n the conpounding ratio of the banboo
fibers rel ati v gy i treated in a manner that the water content of a
bamboo is increased to 100 weight % or more by letting
the bamboo material absorb water and then decreased by

\v 50 weight % or less by dehydration.

11. A process of making a ba@boo fiber-reinforced
inorganic molded product, said process comprising
kneading a woody raw material, a hydraulic inorganic
binder and water, molding the kneaded product and then
curing, characterized by obtaining fibers, which are by
splitting a bamboo material said fibers containing 60%
or more by dry weight of long fiber components having a
length of 20 cm or more and an average diameter of 3 mm
or less and 5% or more by dry weight of short fiber
components having a length of 1 cm or less and an
average diameter of 2 mm or less, and using the fibers

said woody raw material.

12. A process according to claim 11, wherein said
hydraulic inorganic binder is selected from the group

comprising cement and hydraulic gypsum.



hydraul i c inorganic binder is within the range~e#-lL2Q_@ng_l%%_jn terns of
wei ght. 14. A process according to claim 13, erein said banboo fiber is
treated in a manner that the water content oflm’

wei ght % or nore by letting the banmboo nater

i eased to,100
HM:'“’UWM"LM t hen Al
decreased by 50 wei ght % or |ess by dehydration. 15. A"bahbdo
fiber-reinforced i norganic nol ded prodiet substantially as herei nbefore
descri bed. 16. A process of making banpoo. fi ber-reinforced inorgani ¢ nol ded

product, said process being substantially as hereinbefore described.
13. A process according to claim 11 or 12, wherein the

compounding ratio of the bamboo fibers relative to the
hydraulic inorganic binder is within the range of 1/20

and 1/1 in terms of weight.

14. A process according to claim 13, wherein said bamboo

fiber is treated in a manner that the water content of é
bamboo is increased to 100 weight % or more by letting

the bamboo material absorb water and fhen decreased by QJ

50 weight % or less by dehydration.'

15. A bamboo fiber-reinforced inorganic molded product

substantially as hereinbefore described.

16. A process of making bamboo fiber-reinforced
inorganic molded prdduct, said process being

substantially as hereinbefore described.




