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bondi ng agent such as various types o hydraulic setting gypsum
and water are m xed and kneaded, before being formed into a given shape and
subsequent |y cured and hardened. For maki ng the woody raw
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The present invention relates to reinforcing bamboo fibers, a method of producing
the reinforcing bamboo fibers, an inorganic molded body using reinforcing bamboo fibers, and

a method of producing the inorganic molded body.

Description of the Prior Art

For production of a wood-based inorganic molded body, as a rule, a woody raw
material, i.e., processed wood article such as wood flakes, excelsior and wood fibets, an
inorganic hydraulic setting bonding agent such as various types of cement, hydraulic setting
gypsum, and water are mixed and kneaded, before being formed into a given shape and .
subsequently cured and hardened.

For making the woody raw materials, various kinds of conifers and broad-leaved
trees have come into widespread use, while bamboo materials have also been proposed as

# being used for the woody raw materials. Bamboo materials are full of promise as a resource,
for bamboo grows faster than the conifers and broad-leaved trees. In addition, bamboo
materials are also more desirable as the woody raw material because of their toughness and
elasticity. However, bamboo has heretofore been put to use only in the form of bamboo fibers
substituted for wood fibers or wood flakes, which does not sufficiently demonstrate the
features of bamboo materials represented by their toughness and elasticity.

The present inventors have developed a technique to use a bamboo material as a

woody raw material for a wood-based inorganic molded body, and more particularly a method



substituted for wood fibers or wood flakes, which does not sufficiently
denonstrate the features of banboo nmaterials represented by their toughness
and “el asticity. The present 2 nventors have devel oped a
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application discloses a bamboo fiber reinforced inorganic molded body characterized in that the
woody raw material is fibers obtained by defiberizing a bamboo material in the longitudinal
direction and having an average length of above 20 cm and an average diameter of below 3

L mm, and further discloses a bamboo fiber reinforced inorganic molded body characterized in
that the woody raw material is fibers obtained by defiberizing a bamboo material in the
longitudinal direction and including more than 60% by dry weight of long-fiber components
whose lengths are above 20 cm and whose average diameter is below 3 mm and more than 5%
by dry weight of short-fiber components whose lengths are below 1 cm and whose average
diameter is below 2 mm.

Japanese Patent Laid-Open No.4-216007 discloses a bamboo fiber manufacturing

method characterized by comprising a first step of roughly crushing a bamboo material with a



whose | engths are above 20 cm and whose average dianeter is below 3 nm and
more than 5% by dry weight of short-fiber conponents whose |engths are
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In addition, Japanese Patent Laid-Open No.6-315908 scI oses a net hod of -

modi fyi ng mehanisaland ¢ third siep efiseparaiing lnmréhmahnmyrtwuqf ecbambppreateral, FEMR i ng
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with the passage of time.

In addition, Japanese Patent Laid-Open No.6-315908 discloses a method of -
modifying the quality of a raw woody material by using a drying-by-heating quality-modifying
furnace. This method comprises the .steps of: making loop of green wood such as lumber or
bamboo with a large moisture content and, if needed, additionally processing it to make a

¥ processed article, such as a half-processed article or a formed article; and subsequently drying -
and quality-modifying the article in the drying-by-heating quality-modifying furnace so that the
article develops a given degree of drying corresponding to 3 to 16% moisture content and so
that various components other than moisture originally contained in the green wood are evenly
distributed into all tissues.

Japanese Patent Laid-Open No.6-315912 also discloses a method of modifying the
quality of a raw woody material by using a drying-by-heating quality-modifying furnace. This

method is composed of the steps of: making loop of green wood such as lumber or bamboo



t hat various conponents other than noisture originally contained in the
green wood are evenly distributed into all tissues. Japanese
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i n accordance V\n%g the present invention, a method (1) of producing

rei nf or ci%BOBMA%SL fibers is provided conprising a first step of
conpressing a banboo material to roughly crush it, and a second step of
fiberizing the roughly crushed banboo material using a grinding nmachine,
wherein the noisture content of the banboo

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a reinforcing bamboo
fiber with high durability, a method of producing the fibers, and an inorganic molded body
employing the fibers.

For this purpose, in accordance with the present invention, a method (1) of
producing reinforcing bamboo fibers is provided comprising a first step of compressinga -~
bamboo material to roughly crush it, and a second step of fiberizing the roughly crushed
bamboo material using a grinding machine, wherein the moisture content of the bamboo
material in the first step is above 65% and, after the completion of at least one of the first step

# and the second step, a drying step is taken so that the moisture content of the bamboo material
is adjusted to within a range of 3 to 35%.

In addition, a method (2) of producing reinforcing bamboo fibers is provided
comprising a first step of compressing a bamboo material to roughly crush it, a second step of
fiberizing the roughly crushed bamboo material using a grinding machine, and a third step of
removing inner thin skin portion of the bamboo material in accordance with a mechanical
separating technique, wherein the moisture content of the bamboo material in the first step is

above 65% and, after the completion of at least one of the first step, the second step and the



material in the first step is above 65% and, after the conpletion of at

| east one of the first step and the second step, a drying step is taken so
t hat the noi sture content of the banboo Smterial is adjusted to within a
range of 3 to 35% In addition, a nethod (2) of producing

rei nforcing banboo fibers is provided conprising a first step of
conpressing a banboo material to roughly crush it, a second step of
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The present invention relates to the reinfofcing banboq fibers produced in
accordance wth tﬂ‘he PSSy SvaRtiondelatsg o the rem{;orcmg bam%ﬁ’r%?é‘rp,mihf'f’eg&or dance
with the L ' ir?]‘ﬁ IS provided a nethod of manufacturing a
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mat eri al m xture Fonhe) iniaogpréamce withghepreseny ihwentlongtheretis proyided mdnethpdaofe nt
and reinforcing banboq fihers produced in accordapce he_ af oresaid
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banboo fi embe®fibes pioddcddinacmpdamcenitt elte dfodyaidmathod ¢1)are iindaded With oret hod.

Further, in _accordance with the E_resent I nvention, there is provided a
met hod of without a given amount of water, the resultant kneaded mixture is formed into a given shape,

and then cured and hardened.

The present invention relates to the reinforcing bamboc; ﬁber—containing inorganic
molded body manufactured by this method. -

Further, in accordance with the present invention, there is provided a method of
manufacturing a reinforcing bamboo fiber-containing inorganic molded body, wherein a raw
material mixture containing an inorganic hydraulic setting bonding agent and reinforcing

¥ bamboo fibers produced in accordance with the aforesaid method (2) are kneaded together

with a given amount of water, the resultant kneaded mixture is formed into a given shape, and
then cured and hardened. |

The present invention also relates to the reinforcing bamboo fiber-containing
inorganic molded body manufactured by this method.

Further, in accordance with the present invention, there is provided a method of
manufacturing a reinforcing bamboo fiber-containing inorganic molded body, wherein a raw

material mixture containing a inorganic hydraulic setting bonding agent and reinforcing



manuf acturing a reinforcing banboo fiber-containing inorganic nol ded body,
wherein a raw material nixture containing an inorganic hydraulic setting
bondi ng agent and rei nforcing banboo fib®rs produced in accordance with the
af oresaid nethod (2) are kneaded together with a given anount of water, the
resul tant kneaded mi xture is formed into a given shape, and then cured and
har dened. The present invention also relates to the reinforcing

banboo f i bamboedihess prpdered ibaqsardancewithithe afesaidmethed () arekneaded thes et hod.
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hydraul i c setting bondi ng agent and reinforcing 6 banmboo fi bers

produced inergasisoneldedteodyimanufagtured by isanethorbt hod (3) are kneaded, the
resul tant kneaded m xture is fornmed into a given shape, and then cured and

har dened. The present invention also relates to the reinforcing
banboo fi ber-containing inorganic nol ded body manufactured by this nethod.
BRI EF DESCRI PTI ON OF THE DRAW NGS In order that the invention

m ght be nore ful BRIENWBDESSRIBBION OFHE BRAWENGSent s of the invention are
descri bed, by way of exanple only, with reference to the acconpanying
drawi ngs, in which: Fi'g. 1 is an illustration of one exanpl e of

an appar at us t hat CiefBatthie fveionSHBRY R hétd ﬁhllgfﬂgatilg%fﬂoﬂ, Slehiplappr ti ons of a

banboo material from banboo fibers in the thir of  one net hod of

pr oduci ng embodimefts o€ thegnieatibroare fdesneibed, by ovayiofigxanple tely,pwitls eefierefiaerte the on:
Fig. 2 is an illuystration of one exanple of an apparatus that can be used
for a wat 8FCOmpIRYRs drawingsn Wy process taken in separating inner thin

S BOTLLOTS of BRI ool BRI SRR i 1P o
separating inner thin skin portions of a bamboo material from bamboo fibers in the third step of
one method of producing a reinforcing bamboo fiber according to the present invention;

Fig. 2 is an illustration of one example of an apparatus that can be used for a
water-immersion separating process taken in separating inner thin skin portions of a bamboo
material from bamboo fibers in the third step of one method of producing a reinforcing bamboo
fiber according to the present invention;

Fig. 3 is an illustration of one example of a mixing apparatus that can be used for
mixing reinforcing bamboo fibers and other raw materials to obtain a raw material mixture in
manufacturing a reinforcing bamboo fiber containing inorganic molded body according to the
present invention; and

Fig. 4 is an illustration of one example of a mixing apparatus that can be used for

# shaping a raw material mixture in manufacturing a reinforcing bamboo fiber containing

inorganic molded body according to the present invention.

DETAILED DESCRIPTION OF EXAMPLES OF THE INVENTION

The present invention is based on the method of producing bamboo fibers

disclosed in Japanese Patent Laid-Open No.6-15616, where a first step is taken to remove



fiber according to the present invention; Fig. 3 is an
illystration of one exanple of a m xing apparatus that can be used for
m xi ng reinforcing bamboo fibers and othér raw nmaterials to obtain a raw
material mxture in manufacturing a reinforcing banboo fiber containing
I norgani ¢ nol ded body according to the present invention; and

| e of a m xing apparatus that can be
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undesi r ablengthesfuheBantiodl flaterfdl itulEhaturailebEROR tBEFThS desfed dnpthisf thofibdriie fir st
step of the nmethod according to the present invention can be conventional

equi pment such asInbisispecifieajip, the moistue gonternt o thepamppe matdriakis definedcasi t i on,
t he Iengt?lﬁf t he banboo material nust naturally be nore than the desired
| engt h of "T1&5 i ber s. In this specification, the npisture

cont ent oindidireleameRQyyRs ardsaocituislel e Afy highoyery Wl k109 content (%
= (water-containing weight - dry weight)/dry weight X 1 A
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one of the first step and the second step, with the result that the moisture content of the
bamboo material is adjusted to within a range of 3 to 35%.
A second feature of the method (2) of producing reinforcing bamboo fibers
according to the present invention is that a drying step is taken after the completion of at least
one of the first step, the second step and the third step based on the mechanical separating
technique, with the result that the moisture content of the bamboo material is adjusted to .
within a range of 3 to 35%.
A second feature of the method (3) of producing reinforcing bamboo fibers
according to the present invention is that a drying step is taken after the completion of at least
B one of the first step and the second step, so that the moisture content of the bamboo material
at the time of the completion of the second step is adjusted to within a range of 3 to 35%.
If the moisture content of the bamboo material resulting from the drying step
exceeds 35%, there is a possibility that the durability of the inorganic molded body containing
the obtained reinforcing bamboo fibers will be lowered. In addition, in a case where the drying
step is carried out after the completion of the first step, if the moisture content thereof is less
than 3%, in the second step, i.e., in the fiber producing step, the bamboo material will not take

on a fiber configuration but will readily turn into a powdered form. However, to facilitate the



one of the first step and the second step, with the result that the
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Further, it is nore prefera nol’sture con ies | range
of 3 to 3QfHerizvhg the\rbrighly érushied bambbdinattrialemga meiamillciebe gmiiMginachinenwitthod
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manuf act urkinggmGeinding aaehihéR eqliipped With h'hhx%rdeﬂ@if amixed tyfpb or uispentied 3yped hiving t he
banmboo material is not limted to any specific methaod
a special configuration and attached to a hammer holder on a main shaft rotatable at a high -

speed and spaced an adequate distance below the hammer holder. This hammer, rotating at a
high speed, imparts an impact cutting action and a crushing action which in turn, work on the
roughly crushed bamboo material delivered from a hopper, with the result that the bamboo

? material is instantaneously crushed and fiberized. The fiberized bamboo material then advances
to a screen placed downstream to to be arranged in desirable fiber lengths, before being
continuously discharged toward to the outside in the form of bamboo fibers. The structure of
the aforementioned horizontal type grinding machine has been disclosed in detail in Japanese
Utility Model Publication No.58-8339. Further, if the bamboo material jumps into the second
step without passing through the first step, most of the bamboo material will be powdered,
with the result that the yield of bamboo fibers will be considerably lowered.



as various methods such as drying by heat and bl ow drying nay be used.

In a nmethod according to this invention, the second step is for the purpose
of fiberizing the roughly crushed banbo® material using a hammerm || type
grinding machine with a specific mechanism As one of exanple of this
grinding machine, there is known a horizontal type grinding machi ne such as

MHM series manufactured by Mike Tekkosho K. K This known gri nd{ﬁn% machi ne
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In the bafﬂé@?uiih%ﬁirﬁbdmﬁ&rihﬁmEhnbhmirﬁs‘ldtrmabxd first and second steps or

in the banmboo fibers suitably subjected to the adjustnent of She m;i sture
content due to th&otths regson, the reinforcing bamboo fiber producing methods (2) and (3) -

according to the present invention include the third step of separating the mixed inner thin skin

portion of bamboo fibers in view of the application of the reinforcing bamboo fibers, the

manufacturing cost, and so on. For this third step, (a) a mechanical separating method and (b)
) a water-immersion separating method are acceptable.

{a)Mechanical Separating Method

An apparatus as shown in Fig, 1 for example, is applicable to the mechanical
separating method. The Fig. 1 apparatus is based upon a garnet machine. The inner thin skin
portion containing bamboo fibers obtained through a compressing unit 9 (first step) and a
grinding unit (crusher) 11 (second step) are fed between a pair of feed rollers 5 from a chute 3
through a conveyer 4. Thereafter, the bamboo fibers are discharged from the pair of feed

rollers 5 through a number of triangular tooth portions of a rotary drum 2 onto a conveyer 7.



process, there are m xed inner thin skin portion which have been present on
the rear surfaces of the banboo nmaterial. If an inorganic nolded body is
manuf actured with this inner thinm skin pdrtion contai ning banboo fibers and
cenent, according to experinents the flexural strength of the nol ded body
Is |owered by approximately 15% w th respect to that of an inorganic nol ded
body using banboo fibers without inner thin skin portion. | . For
this reas g‘h,e convgyerdl isfasatsdsyctothatitsoore apd onlyrestends ¢loserte throvrstiqab penderding of -
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this third step,” (a) a nechani cal séparating nethod and (b) a

wat er - i mrpesitiominsepcolkectingyvasssl Bod are accept abl e. (a) Mechani cal
Separ ati ng Met hod An apparatus as shown in Fig. 1 for exanple,
Is applicable to the nechanical separating nethod. The Fig. 1 apparatus is

based upon a gar n@jﬂ@&ﬁmsig@&#apﬁﬁﬁl\ﬁ&h& skin portion containing banmboo
fi bers obtained thArough a conpressi ng uni (first step) and a grinding
unit (crusher) 11Figs2chows atesgxpmpleaffie dpiaestuesiitable fiarithe whtef-émntersminl ers 5
froma chute 3, throu a .conveyer, 4. Thereafter, the_banbpo,fibers are
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the inner thin skin portion drop_before reaching the conveyer 7, d e
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position i iaGefl . e BB
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the form gépapihig m@thed: For the debantationf thef i94 nictiRdvmvbich hivater iakt s@rédvédedendi | y
renovabl e, which allows easy separation between the banboo, |
one portion of the water tank while a water outlet is provided at the opposite side thereof.
When the inner thin skin portion mixed in the bamboo fibers are separated in
accordance with the water-immersion separating method in the third step, where bamboo fibers
are to be used as a reinforcing material for an inorganic molded body by reducing the moisture
content of the bamboo fibers to more than 50%, preferably by adjusting the moisture content
after the dehydration to within the range of 50 to 200%, with the result that, excellent
moldability can be obtained when mixing, kneading and shaping of a mixture containing
$ reinforcing fibers and cement, and at the same time the lowering of strength due to spring back
after the shaping can be prevented. If the moisture content of the reinforcing bamboo fibers is
lowered to less than 50%, the resultant bamboo fibers can not practically achieve effective
improved effects, Moreover, if the moisture content of the obtained reinforcing bamboo fibers
is less than 50%, it is difficult for the bamboo fiber surface to be evenly covered with the
_powdered raw material in the mixing process. To avoid this problem, the necessity to add

again water arises, thus becoming an irrational manufacturing step. Still further, if the moisture

content exceeds 200%, the powder evenly covering the surface of the bamboo fibers moves



fibers 15 and the inner thin skin portion 20. The circulation of the water
or the banboo fibers within the water tank can facilitate the separation of
the'inner thin skin portion. In additionl decantation is useful for the
separation of the inner thin skin portion in the water-inmersion separating
met hod. For the decantation, there is a nethod in which a water inlet is
provi ded at one portion of the water tank while a water oqutlet is provided
at the oppotithemevement gfmgisture in the raw material et fluring compressiomefithe ghaped i on
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hi gh at ¢ idditiongf WRSF 15iabse nosEble &9r facilitating the mixing and AR PRGTHES, ALIRINE, aken

for the dehydrat | gyl iRVGE0HEiAR0Y 731 hflou R Nhobettth SRS o0 and

the like are prefera n pressure atront gree of pressure is
not parti dambod ynaterisidsed. | n addition, where pressure dehydration al one can
not reduce the noisture content of the reinforcing bapbog fibers_to npre
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separation to W t IThe réiffdrdimytgentob fber dontanifl)inoidagic ansldutt bodly avedrding hethded
present invention is characterized in that a given amount of water is added to a raw material
mixture containing an inorganic hydraulic setting bonding agent and the reinforcing bamboo
fibers obtained through the above-described prbducing method (1) and the water-added
mixture are then kneaded or the raw material mixture is kneaded with no addition of water,
9 before the resultant mixture is shaped before being cured and hardened.

In addition, in accordance with another embodiment, the reinforcing bamboo fiber
containing inorganic molded body according to the present invention is also characterized in
that a raw material mixture containing an inorganic hydraulic setting bonding agent and the
reinforcing bamboo fibers obtained fhrough the above-described producing method (2) are
kneaded, before the resultant mixture is shaped, then cured and hardened.

Moreover, in accordance with a further embodiment, the reinforcing bamboo fiber

containing inorganic molded body according to the present invention is characterized in that a



for kneading with other raw materials such as a cenent, i.e., the noisture
anount required for an inorganic nolded body, is already in the reinforcing
banboo fibers, although the further addi®ion of water is also possible for

facilitating the m xing and shapi ng processes, if required. In
the present invention, limtation is not particularly inposed on the kind
of banboo material used. Furt hernore, the nethod of producing
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cont ent Ofm{ylﬁ?di) ganic hydraulic setting bonding agent is 45 to 85% by
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fibers and the inghgdditien toytle assential s@hpdnaats b tidireigfoagagbamizod fiteess dnidahe 100%
by weight, it is possible to blend fillers as will_be .. .
inorganic hydraulic setting bonding agent, the reinforcing bamboo fiber containing inorganic

molded body can further contain the following materials, if needed, to such an extent that they

do not effect the properties of the inorganic molded body and the moldability of the raw

material mixture. Such materials that may be included are:

$ (1) fibers, flakes, powders and the like of raw plant materials (woody material such as from

conifers and broad-leaved trees as well as hemp, cotton, chaff, etc.) other than of bamboo;
(Although the ratio of the bamboo material to the other raw plant material is not

particularly restricted, in view of the object of the present invention, it is preferable to use as

much reinforcing bamboo fiber as possible.)

(2) needle-like crystals such as wollastonite;

(3) plate-like crystals such as mica;

(4) mineral powders such as silica hume, diatomaceous earth, fly ash;



descri bed hereinafter. Wen the blending rate of the reinforcing banboo
fibers is below 15% by wei ght, the strength of the nol ded body | owers due
to the shortage of reinforcing banboo fiBers. On the other hand, if this
exceeds 45% by wei ght, the blending rate of the reinforcing banboo fibers
becones excessive relative to the powdered raw material, whereupon it
becomes difficult to conpletely and evenly cover the surface of the

rei nforci §2) bxtetsting dgeptsrsuchis ¢alaiume carboride, pdarliteandstyseneglartionlatese ni xi ng
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mat eri al s (8) poreaedénkraltpowsarstsuchnasazeoktey t hat they do not effect the

properties,of the. inorgani.c nolded body and the noldability of the raw
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bar ti cul atEendisnot CoRFimAE s Stl buthen Ot e AOBIROBENS IiShiER byl Btk ¢ e;

(7) fiber-J]j ' | qﬁm,,'t '
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addi t i ves oftledraamatetials, iwhile &tde possiblenhatcoh the hardgniag ecdeteratboarddnardening

accel erators and hardeni ng retardants. . . The, conponents_ligted in
(2) to (8)yetrdanteaheadded up tariye by wysight relative 9 thednoyaanighydragicisgiting bangingt of
the raw "Baggﬁti al m xture not containing noisture. Further, the conponent

i ndi cat ed (9) is preferably used up to 10% by weight of the entire
amount of the rawThe reinforcing bamboo fiber containing inorganic molded body according to the

—h

present invention can be manufactured in such a way that a given amount of water is provided
to a raw material mixture with the aforesaid blending conditions and the mixture is kneaded or,
if the water contained in the reinforcing bamboo material reaches the necessary amount, the
mixture is kneaded without the addition of water, before the resultant kneaded mixtureis -
shaped and cured.

The mixing apparatus to be used for the mixing of the reinforcing bamboo fibers,
the inorganic hydraulic setting bonding agent and the other raw materials is not limited to any

# specific type, but conventional mixing apparatus are acceptable. However, there is a need for

the mixing to be accomplished without destroying the shape of the reinforcing bamboo fibers.
In this respect, a mixing apparatus as shown in Fig. 3 as disclosed in Japanese Patent
Laid-Open No.6-327956, is desirable.

The Fig. 3 mixing apparatus has two main shafts 32 housed in a mixing vessel 31
and arranged to be rotatable in opposite directions. Each of the surfaces of these two main
shafts 32 has a number of mixing pins 33 extending at right angles to the circumferential

directions thereof,



material s not containing water. Still further, of the conponents i ndicated
by (10), both the coloring and waterproofing agents are desirably | ess than
5% by wei ght of the whole ambunt of the Maw materials, while it is possible
that both the hardening accel erator and hardening retardant can be added up
to 8% by weight relative to the inorganic hydraulic setting bonding agent.

The reinforcing banboo fiber containing inorganic nDIded.bodK according to
t he present i nvenErgholthe miengpined3brss ¥dikeor Yulike configuratioawherelyi then anount

cond 1 ond el ke tied AN oFRuEl Birel wiiihg i ol PRod ARGl SoBb Bl ™0
el nf Or ci Nirgb RIEEA0 HiEreRRIrdhg bAASA )P e GARGRUMrGIRLAL hipd Of HotbhfRcing

kneaded wi thout the addition of water, before the resultant kneaded m x

i s - shapdamhae fibers.ddiowever, the mixing maime imthjsi inyentippismet imitedbtothe used for the
m xi ng of the r infﬁrc'.ng banmboo fibers, the inorganic hydraulic setting
bondi ng a A .“F o Tlgpa]: W materials is not linited to any specific
type, but convent 'Iﬁﬂd’diﬁéﬂ,&rrtﬁeﬁﬁ?ﬁ\g%?%ﬁ%%ﬁ&%ﬂﬁﬁme?aw@mﬁﬁﬁhshéﬂﬂ%e 'S a
need for the mxing to be acconpliShed w thout destroying the shape of the
r ei nf or ci ragpératus dar deimentr chip boards) variqus ppass formationisyind go ap peerusefus Boweveown i n
Fig. 3 as di.sclosed,in..J nese Patent laid- Qpen. No. 6-32795 I s desi.r.abl e.
The' Fi g ATHERPRE b BEHEALY ROSHRR thes ALIEEAcS SoMIsgREBtOR fros R 1
vessel 31 aGhaLibI8RIRE: tho aRRrdt ARBNE 1h i BRAG disBlofid iR TidaRtR Pafiagh of the
surfaces of S)hesfe t wo mai% shafts 3%55 :atg)numa)ers ggém'xiﬂng pi r?s 33

ext endi ng Iaid-OpghNo#R§628. t o the circunferential directions thereof

14 ach of . the m xing pins 33 has -l ke or Y-1]ke
configuration wherB8 ‘&-ﬁéh%%?ma@“ﬁgg%%é‘eﬁlg’@é&sb aferenee ayeemal Ak xed
with the ' ' i

rei nforci ﬁ;gaggénr%‘%\g‘p | sgﬂ;ulse @lplﬁl tgbé %\?MH% ﬁ?ﬁsﬂ‘?" 52’2?‘ g geﬁaﬁ%ﬂg r‘fgﬁ) f%atég le) @(% ﬁtethe

r ei nf or ci ngwhravéritab ifpubsidsof theyexvad pinttixse roller sepd hfonseparationtuf §ine fibent i on i s

t limted to th f ti d m Xxi . l
dii t : 21 n, eqompgp%se,ﬁhgi%ecqgwlefq% rcgaaff(iﬁgg éﬁaﬁ) &?21%5&? gF flat péﬁtmrwcqswa%qa ¥¥api ng
t . ! . . .
oot b SR, SRR AR R is ABORRLEY LSS Se 8 RS tpdibflerii ), B4,°

means in t44 and fiMshiollens 48fad a esmpressing idllet 49 fok siapin@hé ivembteriblsfixture

apparatus as shown in Fig. 4 and disclosed in Japanese Patent . |
supplied on the shaping conveyer 47 into a mat-like configuration. Also included in the Fig. 4

apparatus 41 are a raw material input roller 51 for supplying the raw material mixture, a rotary
brush 52, a first raw material feed conveyer 54, a second raw material feed conveyer 55, a raw
material adjusting roller 56 and a raw material feed roller 57. -
In operation, the raw material mixture kneaded with a given amount of water or

kneaded with the water contained in the reinforcing bamboo fibers per se is supplied through a
vibrating receiving plate 60 to the raw material input roller 51, and further led onto the first

$ raw material feed conveyer 54. Here, the upper surface of the raw material mixture is flattened
by means of the rotary brush 52, and the raw material mixture is carried toward the first pin
type roller set 42 located at a raw material discharging portion of the first raw material feed
conveyer 54. At this time, this first f)in type roller set 42 serves as a raw material scraping
roller. The raw material mixture supplied from the first pin type roller set 42 to the second pin
type roller set 43 is evenly distributed in quantity through a plurality of successively arranged
pin type rollers 50, before being supplied to the second raw material feed conveyer 55. At this

time, a portion of the raw material mixture drops through gaps between the adjacent rollers 50



Lai d- Open No. 6- 15628. The Fig. 4 shaping apparatus, generally
desi gnated by reference nuneral 41, basically conprises three pin type

rol l'er sets 42, 43, 44, separating unitst545, 46 placed at the raw materi al

i nput side of the second pin type roller set 43 for separation of fine

fi ber conponents, a shaping conveyer 47 carrying a thin steel plate or flat
plate for receiving a raw material m xture, which drops and is supplied by
nmeans of ©fthetspeand pin type yoller pes 148 and swives amtheseparating ual #5fGORPEIRING SIEVS 48

d . ' I f hapj th terial . j_ed
ont e shaBreTBHCan T2 plapca el s SRR AP ipd Folsh e Bt Brerlip P Kids ™,
the Fig. 4o3BPas By iR il GIT Rr exdniple, Bofibindtion 8P4¢ant 68 hitf a Foll §0WwithYRDieyilng
the raw material mxture, a rotary brush 52, a first raw material feed

conveyer Shat ultrasficeoinforcing bamboeq fibers enfinegeinforging baahoadfihersarersgparated from
adjusting toller 56 .and a raw material feed rqller 57 s .l
oper at i on,tﬁetW@’ TRafSrghRIEuTe o the Siev & Wie e6§ ﬂdaﬁtdﬁ°Pa°'8?\‘}é°ﬁa%(ﬁB‘t}FRa18%“‘% er or
kneaded w bvatnif shabin ' ' é}ﬂ{@% lebar, se is
supplied takrg%)uighegva{’/i%%rt@?ng reggﬁagﬁn%ggg{ﬁﬁ%ﬂfggfhe rawléyaelggrei's’gﬁﬁii&%put
rol | er 51 layanohadeiof firerfibessd onto the first raw material feed conveyer 54.

Here, the upper syrface of .the raw material m tu&e@is flattened,hy neans
of the rotary bruénPBbon ghfge faypma P SITIRG Wit Hhe Jecondfap eI Pvar d t he

first pin cBWthexrﬁ s 6dd ﬁffne?rgsedg‘%ﬁe?{a%%dé bR EE bR 8| ﬁefn%taﬂiw{;&ﬁ I5gi on

of the first raw matefia conveyer 54.7 At this tinme, this first pin
type rol | and aehuté 393e nseond Seprratmg unit 46 rcomiprising apiineqet 9l dreka cahh@ where

kAN TR Tl YA X A AT
I lit f | | : |
Pl ] RSSOl AR e L g i,

portion ofcatriing skapingedonveyet 4Tibefare thedine peinfolvingigimboafibetzatibsequertlpdrapd] acent
rollers 50 . L . 15 of
t he secondhgseen, thusdorming a firs thin leyerags ilystrateds on the separating unit 45

conprising sieves ' : e e
roller set 43. Thg9 {étg%g{rog?’ ?%ﬁﬁ%teﬁ% ﬁ%ﬁpﬁggg@%évil%&gﬁngﬁgﬁﬂméﬂﬁ %yof ,
f or exanplngeansofthepivafatepial Afjusting eolled 86 @hen Fingah thOsecond rawt inaterisifeed t hat

ultra-fine reinforcing banboo fibers or fine reinforcing banboo fibers are
separ at ed SPREYer heandaql the same time,magiadithroggh theseeandraw gpaterjaf Eed sonvegeraidd

drop onto ' ' ' : .
shapi ng. conasysPHiebRGldhe Bvitea bl & b6Red B R it Raking
fine fiberside to the third pin typéraller set 94 compiiding 4 plotalitt ofsudessivelst arfangedipinitgse Wi t h
the second raw materi al L. -, .

rollers 50 acting as forming rollers. The raw material mixture coming to the pin type roller set

S

44 is further averaged in quantity through the pin type rollers 50 and drops on the first layer a
previously formed on the shaping conveyer 47 so as to form a second layer b on the first layer
a. Subsequently, the pairs of finish rollers 48 flatten the second layer b, on which the aforesaid

L third fiber layer c is piled up. Thereafter, the compressing roller 49 compresses these layers,
finally fabricating the reinforcing fiber containing inorganic molded body.

A plurality of molded bodies each thus formed on the thin steel plate or flat plate
can, if required, be piled up and shaped under a given pressure. Although described with
reference to the Fig. 4 apparatus, the present invention is not limited to the method of using
this apparatus. .

Depending upon the kinds of inorganic hydraulic setting bonding agents, natural

curing or steam curing is suitable for the curing operation of the inorganic molded body.



conveyer 55 is led, by neans of the raw material adjusting roller 56, from
anot her conveyer 58 and a chute 59 to a second separating unit 46
conprising a wire net 71 and a cam 72 whfre ultra-fine and fine reinforcing
banboo fibers are separated therefrom Wth this separating unit 46, the
ultra-fine reinforcing banboo fibers first drop onto the thin-steel plate
or flat-plate carrying shapi ng conveyer 47, before the fine reinforcing
banmboo fi Fathes guinghased o5 anjpupcleveds Befvery dasisabile rihisig becapse the reigforeingayer a

as illustr . R 4 [ . the.ra teri i i

aver aged ibﬁhﬁgg E‘P?‘F ;t/braanrémﬁ? ‘£§§ b%%‘g%% gﬂétalg"fngtl#é'%c\?vmﬁﬁeg Bll) éf &%gfdﬁ@ﬁong
rol ler 56 thopresdnt inventidh dré RotSfdthnd R¥ndeEiT Blired hn bRBEaes) Thekah cOpéritdts at
the sane tinme, carried through the second raw materi al feed conveyer 55 so

as to be |contaieddnthie reinforcing\bamshosrfibers danghange in @ralityand deterietpteit t he raw
mat eri al di schargié_.g‘g slg?e to the third pin type roller set 44 conprising a
plurality of succ ) y arranged pin type rollers 50 acting as form ng

rollers. The raw nRyahiledldesirptih KilfBeinBde RePeifititfowlin tefnyd ¥ reiaforeihg Bathbdy* | S
further averaged in quantity through the pin type rollers 50 and drops on

the first fibmpsandanqrgani¢ mokled bodienentaining the reihfapiingbanthoedibers atgordingds t o
forma sec?&% | a ?r tb on t‘?ﬁ.fi rst layer a. Subsequently, the pairs of
finish rol§ $9T3h¢ BAGSEH VEMIOInG | ayer b, on which the aforesaid third
fiber layer c is piled up. Thereafter, the conpressing roller 49 conpresses
these layers, finally fabricating the reinforcing fiber containing

i norgani ¢ nol ded Exadmple 1 _ A plurality of nolded bodies each thus
formed on the thin steel plate or_flat, plate cap, if required, be piled up
and shaped under %W&P@F%‘L‘@Wﬂée“@Ec%m%@%%ed with reference to the
Fig. 4 ap at us, r &;ﬁg& | W] & of
using thi gq?ippar atlfljsg.%& sﬁ‘e’ietfﬁllef %ﬁd‘?ﬁgjaﬁ%ﬁ?#’%g{é@%%@ggf I ngpgbgni C
hydr aul i ¢ eeglly omshitnthe specifipatidrsof thetallealised iy asrfollews. st eam curing i s
suitable for the curing operatjon of the inorganic nolded body.

16 Further, curPiigy niterdl: easbonstegl(¥9Qve is not very desirable. This is

because the reinf i n%@%bo i.hers for a reinforcing banboo fiber
cont ai ni ng inorga%p%ér% e 'bgs y&@ccordi ng to the present invention are not
pul ped and hence, rollerdengtiti(effoctivetieanptiyv&00 ine resi n conponents contained in
the reinforcing banboo fibers can change in quality and deteriqrate.

Exanpl es A compreasing ynitceduipeed Wi serh rallers apeotedakove dicated i Rambon
terms of IEhhifbabdnd B LREHSEATY LPRELhéur BPAURE, Bl pEPmEM & N N

t he reinforcing s ~accor di ng
rolter feed speed, 180 kg per hour of throughput. For obtaining the bamboo material used, cut

down bamboo trees underwent leaf removal leaves and were cut transversely to have a length
of approximately 70 cm before being cut longitudinally to have a width of approximately 3 cm.
The moisture content of this bamboo material was about 110%.

Through the completion of this first step, the bamboo material was split or broken

? in a bundle along the direction of bamboo growth and developed a number of cracks or splits

extending along the bamboo growth direction, with the cracks being spaced approximately 0.1
to 3.0 mm from each other. '

The moisture content of the bamboo material after the completion of the first step
was approximately 60%.
(2) In a second step of fiberizing the roughly crushed bamboo material using a grinding

machine, the hammermill type grinding machine was used.



enbodi nents of the present invention. Exanmple 1

Exanpl e of Produci ng Rei nforcing Banboo Fi bers (1) In a first step
(rol'l er conpression step) of conpressingl7a banboo nmaterial to roughly crush
it, the specification of the roller used is as foll ows. roller
materi al : carbon steel (S45C) roller diameter: 150 mm

roller length (effective | ength) : 500 nm A conpressing unit

equi pped wi th suclsinglandMEMyeertical e gHadiag mashinemagufectyrad by H‘ﬁt eshounder

he fol | ST
tortor t odt s8R 3credd s Baleliel e ORI poPiGHP AR i e Rk lind LM O
mat eri al Yot thatytinfieding PamditerSRiost BiayEBigth 6af a dﬁasamtely mnﬁsWaad wer e

cut transversele‘%/ to have a | ength of approxinately cm before being cut
| ongi t udi pEpduged whemthe mndmgmchme arppamtné@rewhcssqpnwermﬁrw& ure content

OF thi s piTeoo ek, e SitaRtrEihg Bhmbeo fibers were, gribf nEY e Ea‘?%f%%?ﬁéﬁ?‘d on

al ong the g Iag]agttthaﬂmefsubamgngé QHthin tﬁ@ﬁngeuﬁims% 3 4edaRingGh réifafddg O
splits exten wgbal ong the banmboo growth direction, with the cracks bei ng

spaced appaokp g'sfawrageﬂqngﬂl 80 mm) r om each ot her. The

moi sture content of the banboo material after the conpletion of the first
step was approxinmately 60% (2) In a second step of fiberizing the
roughly crushed baxbhgglesat erial using a grinding machine, the hamrerm ||
type grinding machi ne  was used.

Bammgleaxﬁ Praducing Reinfercing Bambgo Fiter Ggntainiig Inergasia Meldedir ed
by M i ke Tekkosho K. a 20 mm nesh screen was placed at the bottom
portion of the gr Pr?&b’ng machine, with the result that reinforcing banboo
fibers whose aver aggyl G iRbreRR oL Bl Bt ERTNERE bRABSEAs YEiERed N
grindi ng machi ne was operated at 30 orsepowe hour s.

Next, the inéefbtegning anmi)lerlc The ravambtedalf mistrs c@mpr(sedi BO%cbyadry weighnp’éﬂlat ure

of 100 err C.t a eir tyre content thin th e.qf 18
[err] [5% m{g&p@ eﬁl,] 7p S ugl}tﬁ% a common rt and clement ES% elg%t og'

water relative to when the dry weight of these two kinds of raw materials is 100, and 4% by

-

weight of magnesium chloride serving as a hardening accelerator relative to the total dry
weight of the raw materials, For the mixing of these materials, the magnesium chloride was
dissolved in water and the resultant magnesium chloride water solution was subsequently
sprayed toward the reinforcing bamboo fibers and mixed therewith and finally the common
Portland cement was added thereto. -
The obtained mixture was formed into a uniform mat-like configuration on an iron
plate, and then pressurized at 18 kg/cm? and fixed with a turnbuckle. In this state, the mixture
was initially cured for 24 hours, and subsequently naturally cured for 2 weeks after the
] turnbuckle was detached and the iron plate was removed, fhus obtaining a reinforcing bamboo
fiber containing inorganic molded body with a dimension of 25 cm x 25 ¢m x 18 mm. At this
time, slight spring back was found in the obtained inorganic molded body.
The properties of the obtained reinforcing bamboo fiber containing inorganic
molded body were as follows.
initial values: bulk specific gravity 1.0
| flexural strength (in a state dried at a temperature of 60°C
for 24 hours) 85 kg/cm?2



banmboo fibers (average |length: 20 mm. Exanpl e 2

Exanpl e of Produci ng Rei nforci ng Banboo Fi ber Containing I norganic Ml ded
Body A raw material mxture wls produced using the reinforcing
banboo fibers obtained in the foregoing Exanple 1. The raw material m xture
conprised 30% by dry wei ght of the reinforcing banboo fibers, 70% by wei ght
of a common Portland cenent, 45% by weight of water relative to when the
dry wei ght of thedesample wWasyrxpermentally installedionlas outer val of aveprehaupgingei ght of

i hl ar.i ' . deni I t ' t al
Gy wei gnoBeopel Skt THe Pebefdied of B BERREURRGRE HEbR Fonk SR el i ubIE e °
nmagnesi Umpdibtife ddatenBss tHk Sompacedt the tindiof theAndallatien %S ¥8%RNT Magnesi um
chl oride water solution was subsequently sprayed toward the reinforcing

barmboo fibers andbulkspecifihgraeity 1.8 and finally the .cormon Portland cenent
was added thereto, The.obt aj ned .m xt ure was f 1,0 a
uni formmat-1ike @S’ﬁ‘fr?‘lgﬁﬁrleﬁgtpon on(“éﬁ s"i"“teo eﬂlr%? ge pﬁﬁa&“&eﬁgﬁbﬁg@s{}r@?&a sgt 18

kg/cmerr] and fixed with a turnbpgikh®. In this state, the m xture was
initially cured for 24 hours, and subsequently naturally cured for 2 weeks
after the turnbucldsobyinss fretmcbesedaluag) thendifference hetween theaprevionsflexral stiength

O 9 b P SRRl A0 B B AR SRR B e

found in theimbhediftGended dkaitide. N0l ded body. The properties of
t he obt ai rfe lre| nflorci r?g bog%goo fi ber containing inorganic nolded body were
as follows. initial values: bul k specific gravity 1.0

fl exural strength@é{i nﬁg state dried at a tenperature of 60[err]C
for 24 hours) 85 Kdgf A sanpl e was experinentally

installed on an oyheh @fh’{m‘“‘ﬂ‘?‘ﬁ%‘@?‘g*&??g o8 Flfifk coated state. The

properties of the sa after one year were as follows (the
moi st ure cont ent Ghebhmboonmptedial (atoistire contert appraximatelp SOU) Isaltjected toethe fiY) .
bulk speci sftépc(cgrrngl\'éisstiryg slté.p0 of roughly crushing the bamboo material) similar to that in the

foregoing Example 1 under the same conditions was dried at a temperature of 100°C so that

its moisture content was adjusted to within the range of 18 + 5%.

Subsequently, the bamboo material was fiberized in the same manner as in the
second step of Example 1. The resultant fibers had an average fiber length of approximately 20
mm,

Thereafter, these reinforcing bamboo fibers were processed to absorb ground -
water (industrial water) so as to have a 300% moisture content. Following this processing, the
reinforcing bamboo fibers were compressed and dehydrated under a pressure of 10 kg/em? so
that their moisture content was lowered by 140%, thus obtaining reinforcing bamboo fibers

# with 160% moisture content.

Example 4

Example of Producing Reinforcing Bamboo Fiber Containing Inorganic Molded

Body

A mixture was made with 30% by weight (in absolute dry weight conversion) of
the reinforcing bamboo fibers obtained in the Example 3 and 70% by weight of a common

Portland cement, before being evenly formed into a mat-like shape on an iron plate. The



flexural strength (in a state dried at a tenperature of 60[err]C for 24
hours) 84 kg/cmferr] As
obvi'ous fromthese val ues, the differend® between the previous flexural
strength and the later flexural strength can be accounted for by
measurenent error and, hence, no significant differences took place.
Exanple 3 Exanpl e of Produci ng Rei pforcing Banboo Fi bers

The bamnbouoesnkbant maglik¢ mbitateowas pressurized at phkg/rinrandfivedoony a suhhusklecand then he

first ste ssin te f ro rushj ng, t he .banboo terial)
simlar tg“‘%ﬁg‘ﬂﬁ‘ﬁ“ﬁ%%@%ﬁ&ﬁ%ﬁﬁ&%ﬁ%@@%ﬂ?ﬁhi_ déswo%%‘i’arsons was
dried at ?exﬁ@%ﬁﬁﬁéf&ﬂé'b%in%atk@ﬁ%%f&d@oﬁ@de&@ with She Gbtaihdl x%in‘?&@ihg BAm¥GS fiber
adjusted to within the range of 18 5% Subsequently, the
banboo natentaiaingismrginibmolded Hodynhaving asdimensiemef@S casx 26 cinhel $monftkiclatesy). of

Exanpl e 1T The gsul ér%gttﬁc];niolfdeezl%oga an vergge fi bgr | engt h of

appr oxi matlBisy Bh et $hoxy any:spEREDacki nf or ci ng banboo
fibers were proce : ' | Q-.as to
have a 300% ot ot SPePSpaEs PR oplalR el als tarO Thb: SalfhEinbriaic™?, |0

banmboo fi midedibede wecsrfolowsdd and dehydrated under a pressure of 10

kg/cmerr] so that.their noisture content was | owered by 140% t hus
obt ai ni ng r ei'nf or By VEESsHoo fi bk specific 2EVEY ddi st ure content .

CE:Xofrjlltrrg! ﬁi f\fg | nor gani c NbErgggl ° of ff’e&ﬁﬁ}’&b&gﬁﬁﬂ{ ﬂt?tre%i@@a % ﬁ)\%&atﬁhl?gv\sggcrmde
with 30% by wei ght (in absolute dbyZMﬂéxgEDtlqudmi’si on) of the reinforcing
banboo fibers obtained in the Exg?r\TEI e 3 and 70% by wei ght of a comon
Portl and cenent, BRersneypaing evdmilkspesifiggtvitndd a nat-1i ke shape on an
iron plate. The . .

resultant mat-1i ke m xture was prﬂeegls"ua} ist%eélgd\a(%n ﬁgat‘géipgd teH pgﬁa&xr]pio)f;gm th

a turnbuckle, and then for 24 hours) 115 kg/fem?

As obvious from the above values, the flexural strength did not lower irrespective

of the elapse of one year.

Example 5

Example of Producing Reinforcing Bamboo Fibers

A bamboo material was compressed and roughly crushed in the same way as in the
foregoing Example 1, before being fiberized by means of a grinding machine, thus providing
reinforcing bamboo fibers whose average fiber length was approximately 20 mm.

In the third step of separating inner thin skin portion of the bamboo material, the
inner thin skin portion was separated and removed therefrom using the Fig. 1 apparatus to

3 provide bamboo fibers. The obtained bamboo fibers had moisture content of approximately

40%.

Secondly, these bamboo fibers were dried at a temperature of 60°C so that the
moisture content was adjusted to be within the range of 18 £ 5%, to obtain reinforcing bamboo

fibers (average fiber length: 20 mm).

Example 6



cured for 24 hours. Subsequently, the turnbuckle was detached and the iron
pl ate was renoved, before being naturally cured for 2 weeks, with the

obt ai ned rei nforcing banboo fiber contai? ng i norganic nol ded body having a
di mension of 25 cmx 25 cm x 18 nm (thickness). This resultant inorganic
nol ded body did not show any spring back. The properties of the
obt ai ned reinforcing banmboo fiber containing inorganic nolded body were as
fol | ows. Example of Broduging sinforcing Bambaep Eibef Contgining Ingrganie Molded

fl exural strength 'd? a state dried at a tenperature of 60[err]C

for 24 hours) 1147Kg/cnferr] after one year: bul k specific
gravity 1.1 A raw material mixture was produced using tHel réiftréihg samBRofiberd bbtaided
state dried at a tenperature of 60[err]C . i

for 24 hounthe fqnpgomg%@nmleﬁ} The raw material migtustcamprised 3&¥n tyrizy avsight: (absglutes |

the flexurgl strenath di t _Lower irrespeective of the . elapse of one year.
Beanpl o 5 0 weighEESHersonfialBe syiERing RarhaB bty ok Pr g aehpbESemBep o V7
A banmboo IRrendTembRS 4 9B BHWRISHR S Wattr FQMER Y whEd HRAFY hRight'6f REERWYAIndRS | N
the foregoing Exanple 1, before being fiberized by neans of a grinding
machi ne, toffcaw praterial$iin 00, end A%ty wejghs anfiomgndsivoectdondessvingasradgedeninger

| engt h was _approxinat el y 20 . In the . third step of separating
mner ¢ RoCRURROR RIS Ui tLtm ey of thedpy BHeteilse Fpr he FUERE AT ORRN por ¢ | on
was separ : ; : . e
banboo. 1 el fhe BRI CHRHE WATHHEINA ih Warer bl h: rERRA Hhithediin SHIBHC
appr oxi matveter sélifton was subsequently §eayrnddbwardithesinfomivgdambob fibers and mixédi ed at

a tenperatyre of 60Lerr]C so th t he, noi sture content was adjusted to be
within th %W{gléafa%@@ﬁ@ﬂn@%aﬂqrﬁame&eﬂtwamde ter§o-banboo fi ber's

(nger age fiber | eRgtBptafidd Mhture was formed into a (R nfat-Bke configuration on an iron

plate, and then pressurized at 18 kg/cm? and fixed with a turnbuckle. In this state, the mixture

was initially cured for 24 hours, and subsequently naturally cured for 2 weeks after the

turnbuckle was detached and the iron plate was removed, thus resulting in obtaining a

reinforcing bamboo fiber containing inorganic molded body with a dimension of 25 cm x 25 cm

x 12 mm. At this time, slight spring back was found in the obtained inorganic molded body.
The properties of the obtained reinforcing bamboo fiber containing inorganic

molded body were as follows.

initial values: bulk specific gravity 1.0 -
flexural strength (in a state dried at a temperature of 60°C
for 24 hours) 98 kg/cm?2

A sample was experimentally installed on an outer wall of a warehouse ina

3 non-coated state. The properties of the sample after the elapse of one year were as follows.

bulk specific gravity 1.0

flexural strength (in a state dried at a temperature of 60°C for 24 hours) 95
kg/cm?

As obvious from these values, the difference between the previous flexural strength
and the later flexural strength can be accounted for by the measurement error and, hence, no

significant differences took place.



Exanpl e.of Produci ng Rei nforcing Banboo Fi ber Containing |Inorganic Ml ded
Body A raw material m xture was produced using the reinforcing
banboo fibers obtained in the foregoing Zxanple 5. The raw material mixture
conprised 30% by dry wei ght (absolute dry wei ght conversion) of the

rei nforcing banboo fibers, 70% by wei ght of a cormon Portland cenent, 45%
by weight of water relative to when the dry weight of these two kinds of
raw materials i s Egompladd 4% by wei ght of nmagnesium chloride serving as a

el orTa'S ARoe! o B ﬁ'%‘%??g?%(%d\ﬁ?'ﬂéggfnﬁﬁif%gPg%ng,gé ¥W\Aﬁlrrggtrlegr uﬁnhghlr g\rNi de was

materials. For the

di ssol ved i n wat eTheBsmbdtematefatl v tbmpRaidahd Raughlyurished #ethe saidbiineP Bs Was
subsequent |y sprayed toward the reinforcing banboo fibers and m xed

t her ewi t h im#hg feregeing Exampledobefore tringtdrisd et ¢ temperatume of 6@fcesp thatitemoisture
el ot SO SO s e of 4 bR PP o "
tur nbuckl @ambeo fatefiablviihthe SlPéid%?thEd;m%ﬁxré Bdritdri®) wils SBErSEH ﬁs%%?érim S,

and subsequently naturally cured for weeks after the turnbuckle was

det ached amuthinkén the samepinatrer asnin theforegeihg Example E Sibletresulantifibetsthad an agerage

r ei nforci %% blagné%ﬁo fiber, co tﬂﬁqi ng i norgani c nol ded body with a di nension
of 25 cm Hoeslensti of spproximately 24m@. i e s1ight spring back was found in the
obt ai ned i nor gani e i ' tai ned
rei nforcing barr‘oog‘h [ gér{-dtélg(g}?ig %?pn%fﬁeﬂgﬁténgﬁﬁiﬁﬁ@?gggbgm d\%/fg;cte&glsbgpol | ows.
initial vahaterial was tdikeh isisgtheiwater-ipurersian/separ@tion method illustrated in Fig. 2. In this

e o L o e B S TR Ml 0L LS o i
[ 'l ed : |
oLl 5 A IR Al ERBUOLER o Ot T

—t

bul k speciifitochgwater tapk1. O flexural strength (in a state dried
at a tenperature of 60[err]C for 24 hours) 95 .
kg/cnerr] The moisture gpnitest of the ignerthia skinpartipagemoyrd bambop fbasavaset ween

t he previ ?'ﬂgt i,a rg! &g; p:

account ed OFJHB(@%@H“H%%JS%{%% ergyokt%()é’hgﬁ;vﬁe&%rg?fé no ‘Z‘feg‘% rean leEe,
di f f er encas thieanéaspdeaRft was made with the bamboo dripping wet). The bamboo fibers were
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compressed and dehydration under a pressure of 15 kg/cm? to obtain reinforcing bamboo

fibers (average length: 20 mm) whose moisture content came to approximately 100%.

Example 8 -

Example of Producing Reinforcing Bamboo Fiber Containing Inorganic Molded

Body

Using the Fig. 3 mixing apparatus, a mixture was made with 30% by weight

# (absolute dry weight conversion) of the reinforcing bamboo fibers obtained in the aforesaid
Example 7 and 70% by weight of a common Portland cement.

Subsequently, the obtained raw material mixture was put in the Fig, 4 apparatus so
as to be evenly shaped into a raw material mat with a thickness of approximately 15 cm on an
iron plate having a dimension of 1220 mm x 2440 mm. Further, 30 raw material mats were
formed in the same way and piled up together with the associated iron plates, before being
pressurized under a pressure of 18 kg/cm? and fixed with a turnbuckle, then cured for 24

hours so that the common Portland cement hardened.



Exampl e . 7 Exanpl e of Produci ng Reinforcing Banboo Fi bers

The banboo nmaterial was conpressed and roughly crushed in the sanme manner
as i'n the foregoing Exanple 1, before bef2ng dried at a tenperature of
60[err]C so that its noisture content was adjusted to within the range of
18 5% Subsequently, the roughly crushed banboo material (with the already
adj usted noi sture_content) was fiberized using a grinding machine in the
sane manner as i nFellpwingthespprogessssaths|ternbuckiewas detachediand the iren plataswess
average fiher |ength.of approximtely. 20. nm Thereafter. .t he
Ehird st efiap oub At Sty BRR B R mpteiol b oves g rerry AR 2368 &7 v
taken usi ek fR ndBir@lcutiif RhS 1APMERAATRkPOWRPAGoithdt #S niciitere dofiteld - 2. I n
this third step, the obtai ned banboo fibers were soaked in water and smal |
pi eces of répresented approxiniately 2% before|bsimgicntyoffto priowids antinforcing bamhwosftbeer wer e
renoved. In this.step. qgr er_was, put.i.nto th ter nk.

The ot st GpueBinRriasERs HohledPriEhtog Fi o 70l h endRul S8 CBHh 8 11 ber s
was neasukgekredef RUpM to be approximately 830% (however, the neasurenent
error was |large, as the neasurenent was nmade with the banboo dripping wet).
The banboo fi ber s The pmpediep oEthe ebitamed relafoyuinghandoo dfibdecontaiging sorgasicof 15
kg/cmerr] ‘ﬁﬁ? btain reipnforcing banboo fibers (average |ength: 20 nm
whose noi Mqifed e 2 W§0 approxi mately 100% Exanpl e 8
Exanpl e of Produck.r L&E or ci ng mm [ nt ai ni ng I norgani c Mol ded
Body Ush{lﬂ%éefﬁhg Fig. 3 mxi ngﬂgég‘g’? t@'(t}s, a mxture was nmade with
30% by wei ght (absol ute dry wei ghfiexamahstesngthofin) a sthtetdnied ati tehreciturg af 6690 0

fi bers obtained in the aforesai dsgxa l e 7. and 7000 by wei ght of a common

Portland cement. _ Sub aa‘gﬁwry), 13@”@/% ai ned raw materi al

m xture was put 11 ..plé:dvﬂsexéex%ﬂaﬂ{l@tdééd &&m@éﬁéﬁﬁl%%?ﬁéﬁdﬁi‘ﬁ&%’oa‘té&to a
h"a thic tely

raw material mat wt ness of approxi na cmon an 1ron plate
havi ng a dtate The propefties 22 thersample2fidOthelapsesfione year 3ere asfolfatver i al mats were
formed in the same way and piled up together with the associated iron

pl ates, before bePhl speclicgrayiBelil under a pressure of 18 kg/cnierr] and

fixed with a turngugllicsgn cur s bQle dika BPH ehnpdRucd B3 6bOE 62 Riles

Portl and cenent ha
22 130 kg/cm?

As obvious from these values, the difference between the previous flexural strength

a3

and the later flexural strength can be accounted for by measurement error and, hence, no
significant differences took place. Cracks did not occur at screw-fitting portions in use as an

external wall material. : -

Example 9
Example of Producing Reinforcing Bamboo Fiber Containing Inorganic Molded
# Body

A reinforcing bamboo fiber containing inorganic molded body was manufactured in
the same manner as in Example 6 except that the mixture was obtained with 25% by weight
(absolute dry weight conversion) of the reinforcing bamboo fibers obtained in the Example 7,
20% by weight of a wollastonite and 55% by weight of a common Portland cement.

The properties of the obtained reinforcing bamboo fiber containing inorganic
molded body were as follows.

initial values: bulk specific gravity 1.1



Fol |l owi ng these processes, the turnbuckle was detached and the iron plates
were taken out, and subsequently the raw material m xture was then
naturally cured for 2 weeks. After the rdtural curing, the raw materi al

m xture was dried so that its noisture content represented approxi mately
12% before being cut off to provide a reinforcing banboo fiber containing
I norgani ¢ nol ded body having a width of 910 mm a length of 1820 mm and a
t hi ckness of 18 nm mumamgth(esastatetdm eba tempetatureiofifOrCi ng
banboo fiber containing inorganic Y JeI£ as fol | ows.

initial values: bul k speC|f|c

flexural strengthA(damh &&Ttﬁéﬁofgahi%%cﬁ&edaodd?%%ﬂieﬁhﬁnﬁﬁ R A€ ina

for 24 hours) 132 kg/c err| lI'e was experlnentally used
as an ext avanelioussainla patietoned sfate. 'rl‘hapmpnlmsaf éd sanwle efterthe elppsepfhaif eyeast t he
sanple after the el apse of one year were as follows. bul k
speci fic Jyeseptiphew flexural strength (in a state dried at a
tenperature of GOBﬂkrsb&ﬂ&éra%@y peurs)

130 kg/cnferr] obvi ous fromthese val ues, the difference
bet ween t he previ ﬂepmrﬂlsar.ngthl st r(angtsthteaintddnhetdnqiemturbIoﬁﬁo‘?@forézmdmnm)h can
be accounted for by neasurenent e rﬁ@{ , hence, no significant

di fferences took pl ace Cracks di CYccur at screwfitting portions in

use as an externa | agﬁm
Exanpl e of Pr oduc:Dng e| n tg(r?(i:}%e?\ﬂex aln%gegg?%thes tal n}]ﬁtgt%‘(%glﬁgeémi c Mol ded

Body EompanimeExmgplbanboo fiber containi ng i norgani ¢ nol ded
body was manuf actureg in the sane manner as in Exanpl e except that the
m xture was obt ai Fembep fi erzmwtﬂewglﬁtthqmdnweeﬂyﬁem@ﬁt Seeprehasthen) of

the, T el " Qb bR bl BRE 1R B AR Endr o 18 nEHAHRcBneny, 20% DY el gt of a

wol | astonit conmon cenen
properties of theFohhér; ﬂemlofgenmfnmi@adng;dpmmnﬁﬂaaefedmmgahmobtgnemmml c

nol ded bod wertehasfollowsE le2. A nitial val ues: 5) sp CIfIC
gravity 11ipersinthe same way as in Example 2. At the tlme of manufacturing the molded body,
moisture content of the bamboo fibers was approximately 45%.
The properties of the obtained reinforcing bamboo fiber containing inorganic
molded body were as follows.
initial values: bulk specific gravity 1.0
flexural strength (in a state dried at a temperature of 60°C
for 24 hours) 83 kg/cm2 -
A sample of the inorganic molded body was experimentally exposed to open air for
one year. The properties of the sample after the elapse of one year were as follows.
bulk specific gravity 1.0
B flexural strength (in a state dried at a temperature of 60°C for 24 hours) 66
kg/cm2
At this time, it was found that the flexural strength had lowered.
Comparative Example 2
Bamboo fibers were obtained in the same manner as in Example 5 except that the
drying process was not taken for the adjustment of the moisture content after the inner thin
skin portion was separated and removed using the Fig. 1 apparatus. The moisture content of

the obtained bamboo fibers was approximately 40%.



23 ) flexural strength (in a state
dried at a tenperature of 60[err]C for
24 hours) 123 kg/cnferr] A sa#pl e of the inorganic nol ded body
was experimentally left as is in a warehouse in a palletized state. The
properties of the sanple after the el apse of half a year were as foll ows.
bul k specific gravity 1.1 flexural strength: (in a state dried
at a tenperature Bpingdhese barabgarfibeps; aninprganic molded body was manufactured in the
124 kg/cn%err{ma . Deterioration of the flexural strength of the

: 6 :
sanpl e di ARG ¥3§<I§Fﬁa§&%°. ) Conpar ati ve Exanple 1
Banboo fibers wer gh@piopeARS of thelobfird FEnfoRGAE anitdo fibeéchidihifg thosge@RPt t hat
the drying process was not taken for the adjustnment of the noisture
cont ent. molded body wergraxfollews. an i nor gani ¢ nol ded body was manuf act ur ed
usi ng the obtained.banmhoo fibers jn the sane.way as in Exanple 2. At the
time of manuf actum‘ﬁ‘@%ﬂg&ml ded lm%%ec S Stur e content of the banboo
fibers was approximately 45% _ﬂexu_ralstrengﬁ{’@ni’&t@%rieﬂ%ﬁa%nﬁebﬁu&@f%%d
rei nforcing banboo fiber containing inorganic rm&ded body were as foll ows.
initial val ues: bul k speci fic fgr 24 hoyrs)9kg/cm
o 5e hour 5" et o ot b TS bRl ERHEL N el
body was -Gt} ﬁﬂu&%’ inSRASEIAIUAPE asAb be e os?ﬁ'ﬁ %@rair fSPendyear el €S Of
the sanple after the el apse of one year were as fo . bul k
speci fi c groperties of th sample after the eldpseafomlyest werags follofsn a state dried at a
tenperature of 60[err]C for 24 hqurs) 66
kg/cnferr] E’u spe °$‘14Y'9’?-8rre, it was found that the flexural
strength had | owe ; fHeli\4Ea ket 60° 24 00
fibers were obtai ﬁe r?lns%eﬂ%thsarre grg%%? as ;éﬁa :xcﬁfot‘greéfegc%pf)‘?r thhzftur$%2b

dryi ng process was not taken for kgiem%ldj ustment of the noisture content
after the inner thin skin portion was separated and renoyved siq the Fig.

1 apparatus. The #ditkistime, &wias @\mdéhatfh@éf) strraathbeeapglomes itial
appr oxi matv%{u)é 40%

Comparative Example 3

Bamboo fibers were obtained by the same manner as in Example 7 except that the
drying process was not taken to adjust the moisture content after the completion of the first
step, and an organic molded body was manufactured with the same blending rates as in
Example 8 except that the above bamboo fibers were used. -

The properties of the obtained reinforcing bamboo fiber containing inorganic
molded body were as follows.

initial values: bulk specific gravity 1.1

¥ flexural strength (in a state dried at a temperature of 60°C
for 24 hours) 123 kg/em?

A sample of the inorganic molded body was experimentally used as an external
wall material in a non-coated state. The properties of the sample after the elapse of one year
were as follows. '

bulk specific gravity 1.1

flexural strength (in a state dried at a temperature of 60°C for 24 hours)

104 kg/em?



24 Usi ng these banboo fibers, an inorganic nol ded body was
manuf actured in the sane way as in Exanple 6. The properties of
t he obt ai ned reinforcing banboo fiber cd®itaining i norgani c nol ded body were
as foll ows. initial val ues: bul k specific gravity 1.0
flexural strength (in a state dried at a tenperature of 60[err]C

for 24 hours) 95 kg/cnjerr] A sampl e of the inorganic npl ded
body was experi medf this {ime,[itwas found mtwfbmrelrsﬁr&ngth&mmlowm%@@ Hedaigali n

or oper t1 o3 ThaadBaf ks RRuHRAR it ol Sy 50t aldfe

bul k specwamqnﬁérﬁwty 0.9 flexural strength (in a state dri ed
at a tenperature of 60[err]C for 24 hours) 69
kg/cnferr] Comparative Exdmaple #ne, it was found that the flexural

strength becane | Qqwer than t nitial valwu

Exanpl e 3 R Shorgaiit polder BBAL MRmERtired e e maaagh oY FURATPER, | ¢
Exanpl e 7 egddnpitat th%amw@ﬁ%y PRAuPLLIA Eopnp WatvE Bkarh ik 8 RverOud] ust the

noi sture content after the conpletion of the first” step, and an organic
nol ded body was n&hepmpedies df thetohtaired reinforcing mongibcmcm@lmsg inorganienpl e 8
except that ﬁ&Fg&’ bove b oo fibers were used. The properties
of the obf3fl AN O 9¥Hanboo fiber containing inorganic nol ded body

were as follows. jpiealval i ni ty Péaﬂg foul k specific gravity 1.1
fl exural strengt hmetilnv%ugstate drle@L t a errpgrature of 60[err]C

for 24 hours) 123 kg/cnferr] ﬂexuralstrengt}s(mmkteteah'ledIaEatanqxegaunecofﬁﬁ?led
body was experinentally used as a ? Jqraterial in a non-coated
state. The properties of the sanp{‘]-’é 24 ?‘é’? ](W gé?“&pse of one year vvere as

fol | ows.
strength (in a st ai !jkl g@ﬁﬁf%ahftéét?%g%ﬁat%o‘gyév amg xPe&fn g’ P’cra}l%leﬁ ds! lgﬁ' our S)
104 kg/ crvearelouse in a palletized state. The properties of the sample after the elapse of half a year

were as follows.

bulk specific gravity 1.1

flexural strength (in a state dried at a temperature of 60°C for 24 hours) 92

kg/om?

A deterioration of the flexural strength took place relative to the initial value.

Comparative Example 5.

Bamboo material having a length of approximately 70 cm and a width of -
approximately 3 cm and further having a moisture content of approximately 60% was
roller-compressed to be roughly crushed, with the result that not only the bamboo material was
split in a bundle along the direction of bamboo growth but also a portion of the bamboo

# material was fragmented and another portion thereof was also split in a direction obliquely
crossing the bamboo growth direction, The moisture content of the bamboo material after the
roller compression was approximately 45%.

Subsequently, this bamboo material was dried at a temperature of 60°C so that its
moisture content was adjusted to within the range of 18 + 5%, before being fiberized under the
same conditions as in Example 5.

Based upon visual inspection of the obtained bamboo fibers, there were more

non-fiberized portions in the bamboo fibers than those in Example 5. In addition, the amount



25 . At this time, it was found that the flexural strength
becane | ower than the initial value. In addition, cracks took place at
three screwfitting portions when used & an external wall nmaterial.
Conpar ati ve Exanple 4 An i norgani c nol ded body was manuf act ured
in the sane manner as in Exanple 9 except that the banboo fibers produced
I n Conparative Exanple 3 were used. The properties of the

obt ai ned rofidnst@endratgd rovhb diberfzing-process phiha bangbonwatgriali and wollettad Wwithiy dugtr e as
fol | ows. initial wval ues: ulk specific grayity 1.

fFexurai SoMesiopattaghed o i Gndlipefiing vas et S agptoxioiagy S50 yofeight than

for 24 hOyhgln fksin$e/s CTRiE ehns that the Yield of tife %ﬁ"gﬁb Eb&s wal fosTél?-Ql'iiﬁhatﬁitCin ol ded

body was experinentally l[eft as is 1n a war se In a palletized state.
The properBxampledf. t he sanple after the el apse of half a year were as

fol |l ows. .. bul k. specifi.c gravit 1 fl exural
strength (in a sihpEmgE RS Porioe HabiaralpLbgm thoburbeSbesursar gy o7
kg/ cnierr] s : . ; | f r ce
ol attve. (egnfiions et (b Bef b BEHHE, 8ol bl BlersAIPH il Cnebhe®
Banboo matoflapproxineély 100%4) ke mgs Fount tized,pwieen theinaénthinGkinrpoatich wasnediokied) fa
approximately 3 cmand _further having a noi ;ﬁfgre content of approxi mately

60% was r dorian fdhpnensibenzed baubaodtagmenpts wasalsedemeyadn the result that not
only the banboo er YRS bl . [ i

banboo grow h bumj{g&ﬁ%b por tols@r?{'sgp ﬁ{%@mﬁ%ﬂ%%ﬁrm%&?@%@?ﬁaﬁg@sﬁ?geaﬁg%\{?ﬂe%a and
anot her pafimemsiontdfa0eaf x 388mal HomsPhistmade (Bnddt & Seriiigy presshiecpfagykedoniBsind g

t he banboo growth direction. The noi sture content of the banboo naterial

af ter the ROgHfal Propsrss awasused binmeans of 8 sablatest) ({abaugtery test) under the conditions of
Sub i . i Ghi . 1 C
o that 1 tatkeb b AP Chirter 38, 30" Pl GhpdrkFRECAINBr Bnall SHp

bef or e beiamlk kgeeific gasityREen dnliq ferial £RAGIIFA05 kgemen Exanpl e 5.
Based upon visual _inspection of the obtained banboo fibers, there were nore
non-fi beri zed por tWhangsing theeeirforeing bamboe fibers phtainediindéxamplers a tast pieee Wit

addi ti on, é@rﬁ:a%ﬁ%"njg tphysical properties measured under the same conditions. The measurement

1)

should that the bulk specific gravity was 1.1 and the flexural strength was 135 kg/cmZ. The
flexural strength was positively different from the initial value in contrast to the case of using
the reinforcing bamboo fibers obtained in Example 7.

Comparative Example 6

A first step was taken under the same conditions as in Example 7, and after the -
completion of the first step, the resultant bamboo material was substantially dried completely at
a temperature of approximately 105°C, before being fiberized under the same conditions as in
Example 7. The resultant bamboo fibers were easier to powder as compared with the bamboo

# fibers obtained in Example 7 and powder-like bamboo materials were collected in a dust

collector attached to the grinding machine. The amount of dust generated during the fiberizing
process of the bamboo material increased approximately 35% by dry weight as compared with
that in Example 7.

Comparative Example 7

A first step was taken under the same conditions as in Example 7, and after the

completion of the first step, the resultant bamboo material was wind-dried to show a moisture



26 of, dust generated in the fiberizing process of the banboo materi al
and collected with a dust collector attached to the grindi ng nachi ne was
| ar ger by approximately 10% by wei ght tHdn that in Exanple 5. This neans
that the yield of the banboo fibers was |ower than that in Example 5.
The inner thin skin portion was renoved fromthe banboo fibers under the
sane conditions as in, the th‘;rd st ep, of Exangle 7, to rega}lgt i n_banbpo
fibers wi cantantafiapproximatelnAet beferedisingsubinetediq the sepnnd and third #Mﬁﬂ@?ﬁén
when the i . i j [eToRY V. i opf the
non-fi ber lpiz](;(;}(g(i %%%&ﬁﬂa%éson‘gﬁ gm&é%@xglcé%%e&ng%@mgw YR Usi ng the
barmboo fi bers thuThedeafeértinofzahiamuddedibiode was mamifictiredtonthesamesniitignsas

di mension of 30 cmx 30 cmx 10 nmwas made (under a formng pressyre of 18
kg/ cni er r iy Exaraple Ry Whem thestasp of the saw matesial wes vispalipabserved naamwwegpggle

(1 abor at or n h [ Ld f £ j :
Cement = SmbG3iber BRE} ol 08 Birhitoel wit BB Rkt By ekt Gtk Bl
speci fi ¢ @agivhdvihgQf didmétePdfhpPrdximately 3lmim! whicl Hid rot péradt the camngm o be evenly

When using the reinforcing banboo fibers obtained In Exanple 7 a test piece

g
was fabri attachedontp thaydoleessurfpeepfahe baseboed®sisr ed under the sane conditi ons.

The nmeasurenent s | d that .t he,bul.k specific .gravi
flexural strengt ht%gﬂffér%m@gwﬁw qatu&l rcélfe(fsﬁé}:gﬁéete sé\gi?ﬂ%xoél ively
di fferent yhd&thé Bfnd dinditRhs Xﬁhlﬁamﬂleqod?ﬂrcﬁﬁkhéré?bytd?é‘vidﬁlga bambus fibegr t he

rei nforcing bamboo fibers obtained in Exanple 7. Conmparative
Exanpl e 6 containing inorganignfoldedibody.ep was t aken under the same conditions as

in Exanple 7, and,.after the mpletign .of t.he fi,rst.step., .the.resultant
bamboo nateri al e?[ﬂ?fﬁé?ﬁ@?ﬁlel?gd?q%éﬂmfém hambhap fier 5&{%%%’%‘{" ¢ of
appr oxi matpgdiye &¥dré s foieiver € being fiberized under the sane conditions
as in Exanple 7. The resultant banboo fibers were easier to powler as

conmpar ed with theiltalvelves:i ber s obulkspestficignavitydrdl e 7 and powder-1i ke
banboo naterials were collected i a qust col.l ector,atitached tq th 0
grindi ng machi ne. The anpunt of dﬂ?‘t“r"géﬁ aaﬁqu{bedta'ﬁét‘m’%eéa}’%ﬁgo c
process of the banboo nateri al inﬁﬁ.gg%ﬁlrs)am%&ﬂmel y 35% by dry weight as
conpared with that in Exanple 7. nparative Exanple 7

A first step was ténsampleiofthe imk@nmnwﬂdﬁbbnﬁyhﬁamxpahndnml&mc@sankxtmd after
\chﬁd ? 3 ?})ngéllgggt%g%tngg ﬁfgxlp-rggqt}fzigtgt% Tltleh;?ro{)eer%igsl éf%ﬂetb sa?r?p e gf?er qget glzrxﬂsg Iof \(/’v&es year

were as follows.

bulk specific gravity 1.2 |

flexural strength (in a state dried at a tempeérature of 60°C for 24 hours).

110 kg/em2

Cracks took place at two screw-fitting portions when used as an external wall

material,
3 Accordingly, the present invention can provide a reinforcing bamboo fiber

containing inorganic molded body which has less variation of quality with the passage of time

and which is capable improved durability.



27 content of—approxirately—45% before being subjected to the second and
third steps, theUﬂM”ﬂ"ﬂ"ﬂj nboo fibers with a noisture content of
approximately 10 rmﬂ” ereaftepg an inorgani c nol ded body was
manuf actured on the Sare ®ondittons as in Exanpl e 8. Wen the state of the
raw material was visually observed in the m xing of the banboo fibers and a

cenent, the banboo fibers were intertwined with each other to formballs
each havi nWHI&GbAmISapproxi mately 5 mm which did not permt the
cement to fe even att Cq?‘p q(gln.to t.h an(}%e suﬁgace of the banboo fibers.
After the 'OI’ITB.tI 1QdyFing feiuforcing bambog HOERSLPMSISING' eeks and t hen
dried under the s alﬁ&%‘ﬂ ey providi ng
a banboo fi ber co%ﬁ%%ﬁ%%am%h% ded aﬁg%/l-t@?&)g‘fﬂﬁcméﬂ'lﬁa_ﬁﬁe properties
of the obtained r e setendostepofifibetizing fhichroughiyerustied bamboomatpeial usingd gredingody
were as follqwys. initial val ues: bul k specific gravity 1.2
fl exural sP# h (in a state dried at a tenperature of 60[err]C

for 24 hours) 125 . [ | ded
body was experi rrer#ﬁg:{r %Styelg aescogtr?me?(ftsglrd na %wﬁa&rrrlg{%% ﬁ?ﬁaﬁgﬁpgat ed
state. Theabowe ﬁi%tand,safmir thewonpletion of af lesst ohdnef saldefjrstestepl andrseidysecondweepea as
foll ows. . . bul k@g&imflc gravity é . fI,eXleJ(LaI .
strength dringateprntakenisq £ nmﬂarﬁﬁemamfém pagboqmategialris adjysied, i within

1 10 kg/c o Cracks took place at two screwfitting portions
when usedn%‘gli'ar%e'of 833 wal I material. Accordi ngly, the
present invention can provide a reinforcing banboo fiber containing

i norgani ¢ nol ded body which has | ess variation of quality with the passage
of time and whi ch 4 gethadaseerdingte slain 1.dwhexein the gptained bamboszsﬁbers are processed

to absorb water so that their moisture content reaches more than 100%, before being

dehydrated so that their moisture content is reduced to more than 50%.

3. A method according to claim 2, wherein, after the dehydration, the moisture
content is adjusted to be in the range of 50 to 200%.

4, A method of producing reinforcing bamboo fibers, comprising:

a first step of compressing a bamboo material to roughly crush it;

a second step of fiberizing the roughly crushed bamboo material using a grinding
machine; and

a third step of removing inner thin skin portion of said bamboo material by
mechanical separation,

3 wherein a moisture content of said bamboo material treated in said first step is
above 65% and, after the completion of at least one of said first step, said second step and said
third step, a drying step is taken so that the moisture content of said bamboo material is
adjusted to be within the range of 3 to 35%.

5. A method of producing reinforcing bamboo fibers, comprising:

a first step of compressing a bamboo material to roughly crush it;



WHAT I S_CLAIMED I S: 1. A nmet hod of producing reinforcing banboo
fibers, conpri sing; a first step of conpressing a banboo

material to roughiiill Hu ln Eﬂm 29  a second step of fiberizing
t he roughly crush verif8l using a grinding nmachine,

wherein a noi sture content of said banboo material treated in said first
step is above 65% and, after the conpletion of at |east one of said first
step and sai d seca@msgcandstep of fibegaing the reyghlyscreshre banshpa material psinggigsinding

cont ent Ofmésc%}n%' 9%%rrboo material is adjusted to within the range of 3 to
35% 2. *’A"met hod according to claim1, wherein the obtained banboo
fibers are procesganird StefBSRidviNgtifier 86n §iRportioR of sdiPbanibbosnaemdl et reaches
nmore than 100% before bei ng dehydrated so that their noisture content is
reduced t ovaten-annedrsion SEpasation,3. A net hod according to claim 2,
wherein, after the,dehydration, the l.gture content is .adjusted to.be in
the range of 50 td" hfffé%//g moispire contert 022?}3&’%5"%?'3‘&‘3&{?8%4@“ #aéi E}fsgft(?? e
bamboo fi bode 65%R4, ablel e completion of at Radtiohs bf siEfrsOdters HINRSRLMY e @TD00
material to roughly crush it; a second step of fiberizing'the
roughl y crdrgihgstep artsken seethgrthaimoistire gortentof said hambrchatarsl isadjusted to within -+ a
third step,of re I ng._, nner 1hi kKin porti .Qf sai,d banboo material by
mechani calmggﬂﬁ?g?¥%?so° atﬁlet‘me°r}tﬁ%@?’%ﬁﬁ‘°3°f%g?‘gls?ﬁ°€dé@ﬂt ent of said banboo
material treated in said first step is above 65% and, after the conpletion
of at least one of said first step, said second step and said third step, a
drying step is taklemethodabatrdingeo chainss, whereinthedambod fibers dbtameth afberrthe er i al
is adjusted to _be within the range of 3 to 35% 5. . A nmet hod o

or oduci ng TFEOHH GF &1 e Rasprare dghsipted shithat theif moisture ogieptis fealpadh, of
conpr essi ng porRaRaee et eri al to roughly crush it;

7. A method according to claim 6, wherein, after the dehydration, the moisture

content is adjusted to be in the range of 50 to 200%.

8. A reinforcing bamboo fibers produced in accordance with the method defined in

any one of claims 1 to 3.

9. A reinforcing bamboo fibers produced in accordance with the method defined in

claim 4.

10. A reinforcing bamboo fibers produced in accordance with the method defined in
B any one of claims 5 to 7.

11 A method of manufacturing a reinforcing bamboo fiber containing inorganic

molded body, wherein a raw material mixture containing an inorganic hydraulic setting bonding
agent and reinforcing bamboo fibers produced in accordance with claim 8 are kneaded together
with a given amount of water or with no water, before the resultant kneaded mixture is formed

into a given shape, and further cured and hardened.



a second step of f{pertzing—theraughly crushed banboo material using a

gri ndi ng machi ne; ””ﬂ’tu" third step of renoving inner thin skin
portion of said batt ”I,!”H!’Tvvat er 30 mer si on separation,
wherein a noisture conteft 8f said bamboo material treated in said first
step is above 65% and, after the conpletion of at |east one of said first
step and said second step, a drying step is taken so that the noisture
content ofl%ai d bawinethodacenrdiag to elaig] Ly sthecbin sidrnotganic hyidraviinsgtiingfbosding  35%
at the tinme of. the C(%rrpl etion of said second step. 6. A et hod
accor di ng 15" 35 A CHMET. herein the banboo fibers obtained after the renoval
of said inner thin Skl n portion are dehydrated so that their npisture
content is reduced to nore than 50% 7. A met hod according to claim
6, whereini3.af t er A methodlagehrding emelainhEl, wdiesdinisaid onmatetialinixtagg contaies « o be
in the ragﬂ@ of 50 to 200% 8. A reinforcing banmboo fibers produced
I n accord E with the method defined in any one of clains 1 to 3. 9.

A reinforcing bamboo fibers produced in accordance with the nethod defined
in claimd4. 10. A reinforcing banboo fibers produced in accordance
with the nkethod deA 'reinfdrcing lnnﬂooo fiberadontalirdngninotganio nmblded tbly manufactdredst hod of

manuf acturing a rei I’CI oo fiber containing inorganic
accgrdance with the me g;[x)ed in any one of claims 11 t<§J 13. g

15. A method of manufacturing a reinforcing bamboo fiber-containing inorganic
molded body, wherein a raw material mixture containing a mineral hydraulic setting bonding
agent and reinforcing bamboo fibers produced in accordance with claim 9 are kneaded together
with a given amount of water, before the resultant kneaded mixture is formed into a given

shape, and further cured and hardened.

16. A method according to claim 15, wherein said inorganic hydraulic setting bonding

agent is a cement.

17. A method according to claim 15, wherein said raw material mixture contains a
filler, .
18. A reinforcing bamboo fiber containing inorganic molded body manufactured in

accordance with the method defined in any one of claims 15 to 17.

19. A method of manufacturing a reinforcing bamboo fiber-containing inorganic
molded body, wherein a raw material mixture containing an inorganic hydraulic setting bonding
agent and reinforcing bamboo fibers produced in accordance with claim 10 are kneaded, before

the resultant kneaded mixture is formed into a given shape, and then cured and hardened.

20. A method according to claim 19, wherein said raw material mixture contains a
filler,



mol ded body, wherein a raw naterial mixture containing an inorganic
hydraul i c settFﬂg_bond__g~§ggﬂla§2d rei nforcing banboo fibers produced in
accordance with d togeither with a given anount of water
or with no mter?lﬂ},[ﬂg | tant -kneaded m xture is forned into a
gi ven shape, and fur d har dened. 12. A et hod

according to cIa|n111 mhereln Said inorganic hydraulic setting bonding
agent is a cenent. A et hod according to cIa|n111 wherein said

b
e o nima. F*{%FE"O” g AdbGe b siraining Rorses mofdel By BrEuRE R 0, e

met hod defgBfidarice wahthO Rtk d@ﬁx?édf'{ﬁ cthiln {9 oA 2. 15. A net hod of
manuf acturing a reinforcing banmboo fiber-containing inorganic nol ded body,

wherein a raw material mxture containing a mneral hydraulic setting
bondi ng agent and reinforcing banboo fibers produced in accordance with
claim9 are kneaded together with a given anount of water, before the

resul tant kneaded m xture is forned into a given shape, and further cured
and har dened. 16. A met hod according to claim15, wherein said

i norganic hydraulic setting bonding agent is a cenent. 17. A et hod
according to claim 15, wherein said raw material m xture contains a filler.




18. A reinforcing banboo fiber containing inorganic nolded body
manuf act ured in accordance with the method defined in any one of clains 15
to 17. 19. A net hod of manufacturd2ng a reinforci ng banboo

fi ber-containing inorgani c nol ded body, wherein a raw material m xture
contai ning an inorganic hydraulic setting bonding agent and reinforcing
banboo fibers produced in accordance with claim 10 are kneaded, before the
resul tant kneaded mixture is formed ARIRAGTven shape, and then cured and

har dened. 20. A nmet hod according to claim19, wherein said raw
material m xture contains a filler. 31
21. A reinforcing banboo fiber containing inorganic nol ded body

manuf actured i n accordance with the nmethod defined in claim19 or 20.

Reinforcing Bamboo Fiber, Manufacturing Method Thereof,

Inorganic Molded Body Using Reinforcing Bamboo Fiber, and
Manufacturing Method Thereof

Bamboo fibers are utilizéd to serve as a reinforcing material and for manufacturing
an inorganic molded body. In order to produce the bamboo fibers with excellent durability, in a
first step bamboo material is compressed to be roughly crushed and in a second step the
roughly crushed bamboo material is fiberized using a grinding machine. The moisture content
of the bamboo material subjected to the first step is set to be more than 65%. After the
completion of at least one of the first and second steps a drying step is taken so that the

moisture content of the bamboo material is adjusted to within the range of 3 to 35%.

Figure 1



