2251002 METHOD OF FORM NG BAMBOO. FI BERS AND A RESI N MOLDI NG REI NFORCED W TH .
BAMBOO_FI BER Field of the Invention The present invention relates to a

net hod of forning fibers of banboo rapidly and efficientl22%®P%lso to a
durable-resin nmolding reinforced with such banmboo fiber. Description of the
Rel atéd: Art Since banboo is easy to be split along the grain (in the
direction of growth), banboo can easily be fibrillated by nechani cal
processes. There have been proposed various nethods of fibrillating banboo,
such as a striking nethod and an expl osive net hod. For exanple, Japanese
Patent Laid Open No. 63-7903 discloses a nethod of fibrillating banboo, in
whi ch specified | engths of banboo .are put in a high pressure atnosphere for

prssure at mepnere wnEPEEERCFoTGRNTEC AR e AEREL ' il
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| engt hs of the produced banboo fibers

Field of the Invention

The present invention relates to a method of forming
fibers of bamboo rapidly and efficiently, and also to a
durable resin molding reinforced with such bamboo fiber. .

Description of the Related Art

Since bamboo is easy to be split along the grain (in
the direction of growth); bamboo can easily be fibrillated
by mechanical processes. There have been proposed various
methods.pf fibrillating bamboo, such as a striking meﬁhod
and an explosive method.

For example} Japanese Patent Laid Open Wo. 63-7903
discloses a method of fibrilléting bamboo, in which
specified lengtis of bamboo aré put in a high pressure
atmosphere for a certain period of time vefore they are
.abruptly taken out ianto a normal pressure atmosphere where
they explode into fibers. However, this method, utilizing
sudden air expansion to fibrillate bamboo, raquires a batch
process, and thus efficiency is not favorable. Also; the

diameters and lengths of the produced bamboo fibers



substantially vary depending on the expl osive conditions. Therefore, such a
method is not very suitable for producing fibers for industrial raw
. material. Resin noldings forned of a mixture of resin and a reinforcenent

of fibri |shubtsachniriaflllak edh ryo @k prend iugpn rehe expd asdivee adndirddims s, such as
particle board and fiber board. Plant material's other than wood are al s
used for TherndforegmeEntich anddtdddod s ainerenfy sam.ltayhllmtfomtgrodﬂang
Particularly these days, when conservation of forest resources is a crucial
i ssue, bd&ibers Salr aﬁnd@tmi aeematerigdoause of its rapi d growt h.

Banboo has favorable characteristics as a material . high strength and -
flexibility. Resdpemoldings denmed af ﬁl“@é‘%\ﬁé%t‘%@ﬁﬂﬂﬁy utilized
because, in the conventional art, banboo is sinply broken into fibers or.

flakes af@infarcemenrt of rfé%w £F fdodkedei A&feSeSIMIRY OF THE .
casi 1y aMiaBoRaHe A PHGHREY BRTOAH E e 2 ?eerg"ra%i Fyert s ©
cConom o 207 aor RLAg o BRESE TS A gro e, Hodd, 45 Al Yo fe?i 'héna”d_
0. 4mm reinforcement, and bamboo is one of such plant materzals.

Particularly these days, when cénse:vation'of_forest.

resources is a crucial issue, bamboo is drawing much

attention because of its rapid growth. Bamboo has : ;)

favorable characteristics as a material, e.g. high strength

-and flexibility. However, those characteristics have not

been fully utilized_because, in the conventional art, bamboo

is simply broken into fibers or flakes and then used in the

same way as wood reinforcement.

SUMMARY OF THE INVENTION

~

It is an object of the present invention to provide a
method of easily and economically fbrming bamboo. fibers of a
desired size.

It is anotﬁer object of the éresent invention to
provide a method of =asily and-economicaily forming bamboo
fibers whose aéerage diameter is less £han O.4mm.

‘It is still another object of the present invention to
provide a resin molding reinforced with bambéo fiber which

utilizes the favorable characteristics of bamboo and thus



It is still another object of the present invention to:provide:a resin’
nol di ng reinforced with banboo fiber which utilizes-the:favdéfable <. :
characteristics of banboo and thus -2- provi des good durabiTity,”i.e. an .
I nportant characteristic of a resin nolding. According to the present

i nvent¥en, a nethod of form ng banboo fibers conprises: a first step in

whi ch | engths of banboo are crushed in the direction of growmh or along the
grain; -a second step in which the banboo processed in the first step is fed

by a conveying iidwladdigdbcd fdu¥driaty)d QYT o& Walbdktad udes a drum
havi ng many teet#hjJ and V\/nigf:bh Is rotated y';t 1a hi gh speed, a{}ﬁe banboo . bei ng

fibrillated by shabat0eriStidNGR d Hesd nSaRRdilgihi ch the banboo processed
in the second step is refined by a turbo-mll to make fine fibers having an

~average diameter of 0.4 nmor less. Optionally, after one end portion of
t he banboo is fibrillated in the second step, the conveying roller is
rotated in reverse tscowmvdngidcchdhieopriesent timventihien, a method of

forming bambo§ fibers comprises:

a first step in which lengths of bamboo are crushed

in the direction_of growth or along the grain;

a second step in which the bamboo processed in the
first step is fed by a conveying roller into a
fibrillating device which includes a drum having many
teeth and which is rotated at a high speed, the bamboo
being fibrillated by said device; and
a third step in which the bamboo processed in the
" second step is refined by a turbo-mill to make fine

fibers having an average diameter of 0.4 mm or less.

Optionally, after one end portion of the bamboo is
fibrillated in the second step, the conveying roller is
rotated in reverse to mbve the bamboo back, then the

) bamboo is turned the other way round and the second step
is repeated to fibrillate the_bamboo from the non-yet

fibrillated end portion.



- banboo is turned the other way -round and the second step is repeated to
fibrillate the banboo fromthe non-yet fibrillated end portion. < Still
anot her -aspect of the present invention provides @ hardened resin-ngl di ng
mol ded with conpression and heat froma mxture of 5 to 60 weight % of

nodi fied nelam ne resin and 40 to 95 wei ght of. t he banboo fibers
obt ai ned as above, such banboo fibers having an average di anmeter of O. OT‘to
0.4mm and an avebEibl | apQthesiaapect cHOthe MERENERWROEAGH| ON OF THE

| NVENTI ON The esent invention will be described in detail hereinafter:
After being B¥QY 3rhaxdened m{gwmmmm wikh  compressioni n
size if necess an then are - fed in cr ushi ng .apparat us, é&;ttlng

al ong the di% l?%% xgyre 9 s?n’?fb 60, yraighis ’ﬁs‘é’%l nodiFiked j r st
step of the mmeacmﬂ% 06 o PEE SR Th St HAISs © ¢ 2

obtained as above, such bamboo fzhers'having an average

" diameter of 0. 01 to 0. 4mm and an average length of 10 to
300mm. ' ' '

DETAILED DESCRIPTION OF THE INVENTION




particular type, as long as it is a conmon type, such as rolling or a
stanpi-ag mll. Since banboo has a characteristic of being easily split
al.ong-the grain,_crushing apparatus as above cagn spljt_the banboo easily

S ong:the orain ThA BERBERG LAREBEAPAVELL: RE ARECERPed niBNREBALL: ¢ 15 ot
necessary to severggg control the water content of banboo to be processed.
Bamboo st enB®FBLP2BE=Eat | onger than the desired | ength of the fibers. The

I h of banb Lit, in the fi b '
o a0 g bl B B hEP A8F B L E e AR P 1, 1y
whi ch the béHPOQnEE E'Békkhﬁhegiz§u§ﬁ RQcQﬁSngg HBCPhOf H?Sdfﬁg iH?oSSCO”d
step may be a pickering machine. The | engfh an %laneter of banboo frbers

can be Vari@ﬂu?ﬂiﬁﬁj&ﬁb&?ﬂﬁ&@? §BZftQinQUHPSﬁ?OEhée&ﬂféct96ntBflg?&@&h?nal

speed of the pickeling machine. Thus, banboo Tibers of desired |I&ngth and
di anet er Ca@héec9§§hiﬁgf8?589atﬁ§“ﬁ¥éa,ih“thEefﬁPgﬂesééﬁcéfb@He”ﬁéEHgd

occasionally rear end portrons of split banmboo are not sufficiently
fibrillatedabgbreagmeobyndl pded@nt ifivétithod 8668 nébHehave to be a
particular type, as long as it is a common type, such as -
rolling or a stamping mill. Since bamboo has a
characteristic of being easily split along the grain,
crushing apparatus as above can split the bamboo easily
-‘along the grain, | |

In a method according to the present invention, it is
not necessary to severely control thé water content of
bamboo to be processed.l Bamboo stems must be cut longer -
than the desired length of the fibers.

The length of bamboo split in the first step are
conveyed dy a cohveying rollers to an opening machine
including a rotary drum having many teeth, by_which the
bamboo is fibrillated. Such an opening machine used in the
N\ second step may be a pickering machine. The length and

diameter of bamboo fibers can be varied by adjusting the
size or number of teenth,'or the ro;ational speed of the
pickering machine. Thus, bamboo fibers of desired length
and diameter can be easily formed.

However,.in the above'described method, occasionally

v rear end portions of split bamboo are not sufficiently

A



following method may be perforned: after a portion of split bamboo is

fibrillated, rotation of the convey rollers are reversed to nove the banboo.

. back out,  and then the banboo is turned end for end before it is again fed
i nto the piekkklakeduent neecome ppediednba: the 8hthrd 63fBootBan be

fibrillated,. The banboo fibers obtaiped as described above have an.avendge
di amet er 1%?ﬂ@ﬂﬁy“%ﬁ§°%cﬂﬂ¥5?ﬁn9?5 V%?&‘fiﬁgFeFi%e?@rﬁhanEEréaﬁiFega?n-

size S?Sﬁfmf{s@#é Q?é"?ﬂgéﬂflﬂ%?ﬁﬁa%viéﬁi%?s%%‘%dg%?@?' E%fﬁﬁg%_%gf%‘ﬂgi;ﬂ?néf‘e
whose avor YRR U0 RS Phe SeRho bdfis O3 Loand i shgh"Hag pfod' £8"°
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process w SO produce nore aust; 1 n other wor

decr ease. su | Y cef fici . der to provide
fine fitmg%gﬁiy?hrgg@ﬁ?ﬁ{gﬁg§é%g§éﬂg$%ye%¥§§éa#%%??% g%@pgéo refine coarse
banmboo fipgs; pPigdded in the second step. Before being refined by the

turbo-m |1, coarse banboo fibers may be cut into a specific |ength.
Naturally, suofh@ S&fSed ! EibePdl SotabhedCad FE4CEibéRNaboPe dgavacan! engt h

of refined fibers. _ _
average diameter of roughly 0.4 to 1.5mm., However, finer
fibers may be requiréd in some cases.

Although the diameter of fibers can be adjusted by
changing the size or number of teeth, or the rotational
speed of the pickering machine, the range of such adjustment
'is not wide enough for forming fine fibers whose éverage
diameter is less than 0.4mm.

" also, though fepeated fibrillation'by the pickering
" machine will produce Einer_fibersylsuch a process will also
oroduce more dust; in other words, the yield will decrease.

Thus, such a process is not very efficient.

In order to provide fine fibers, a turbo-mill may be

amployed as a third step to refine coarse bamboo fibers o

obtained in the second step. Before being refined by the
 turbo-mill, coarse bamboo fibers may be cut into a specific
length. WNaturally, such a specific length must be greater
than the desired 1ength of refined fibers. =

The  turbo-mill mentionéd above can be the one used for

powdering or grihding a variety of materiais, i.e.' both .

TS



The turbo-nmil1 nentioned above can be the one used for powderiing or
grinding a variety of materials, i.e. both “organi ¢ and i nor.gani ¢
materi‘al s, or -even for opening asbest os. However, if a turbo-m |l is used
to flnely fibrillate banboo inmediately after the first step, such a

process wi'll uire nme an in a poor yield. Thus, such a
process is ﬁ59angi3PgnfnPgFanFnWﬁ eFFﬁis?lBér§V3¢hé°Fh¢9%nS@§|aI st eps

ESiFL;bSS-d28§¥§a¥°a. anbokevelesif 2, e i°¥%2ﬁ5%é“€9ﬁé‘f§é’§ﬁ;:sbﬁéfa. ned
el nf or cemohi Beacyake BERRA Y “r'?ééé ehREPDLRE EL S eﬂ?ﬁms'xua?;uﬁéd as
a rei nforcegﬁa&etse aemnke&eﬁara 1BH§ Eiawg\{xggrésﬁiéuf ?é&a/ %,ee wed

cenent board of an architectural strucCture ; e fi
with a hardgnasy s@ehna peogesg fsvabtcesfddent ﬂé?rﬁéﬁnf'ﬁ‘éd@ﬁﬁj
t he present

resi n-nol di ng. Experinments on the banboo fibers according to
i nventi on sBbberdat banboo fibers havi ng an average
The three serial steps described above will easily and
efficientiy provide fine bamboo fibers having an average
‘diameter less than 0.4mm.

The bamboo fibers thus obtained have a wide range of

uses, such as for building materials, as filler or
reinforcement; and as fzed for livestock. The bamboo fibers
may be added as a reinforcement to cément mortar, thus
providing a structural part of cement board of an
.architectural structure. Also, the fibers ﬁay be mixed with
a hardening resin, forming a value added reinforced hardened
resin-mdiding. o |
ﬁxperiments on the bamboo fibers according to the
present invention shoﬁ that bamboo fibers having an average
L diameter of 0.01 to 2mm and an average length of 10 to 30mm

are preferable as reinforcing fibers for a resin molding. A
resin to be used for the hardened resin molding reinforced
with the bamboo fibers is preferably a modified melamine
resin. The modified melémine resin is mélamine-formaldehyde
condensate modified with phenol, éuch as SM-510, S&-GO?,

SM-800 and SM-850 manufactured by Showa High Polymer Co.



dianeter of 0.01 to 2mm and an average |l ength of 10 to 30nm are preferable
as reinforcing filbers for a resin nolding. Aresin to be used for the
. hardened resin nmolding reinforced with the banboo fibers is preferably a
nodi fied nel arg,ne r.esin. The nodified nelanfqﬁ.resjn

t

mel ani ne- f or mate MdE b R oth RaRPeR "iﬁféncﬁ“,dss% madifhedo 2
mixing r RALBTE ST 4 8 S Th ¥ He iR mabhh SRR AR 5 50 40 1o
55 AP PR D0, LSRRI Y UL 68 Sl LA 01 B

to 90% ba n resin.  -Hardeni g of e m may be .

carried quty aty %@g%&% %‘ﬁiﬁ‘?ﬁéﬁi%‘ﬁ keudEldy Adar deni ng

catal yst such as a h grade am may al SO be used if

[ equi red.ogh NS RAT S JIUVHEME i GARI i ddbib YD a0 § I Derg gy, Contain .
a filler as long as such'a filler does not obstruct the nolding process or
degr ade tAh‘ﬁa&rd%Qﬁfr{?’ Hrdlas P (bt las DUGYR Jrdder may be any one of the
fol l ow ng: wood fibers; pirgnents; powder of i'norganic substances such as
silica pawigle~-hydrddHIdrEdO MY B Pe AYed dFindgifitddat es powder, e.g.
wol | astonite, xonotlite and - . _ _ . _

A hardened resin molding reinforced with bamboo fiber

may éontain a filler as long as such é_filier_does-nét
obstruct the molding process or degrgde_the property 6f the
produdt;. Such a filler may be any one.of thé following: \,)'
wood.fibers; pigments; powder of inprgaﬁic Substances such
as silica powder, caléium carbdnate.péwder'andlcalcium
silicates powder, e.g._wollasﬁohita, xonotlite and
tobermo:itg. e tétal weight of added filier is preferébly
30 parts or 1e§3\$?g¥99 parts of thé total weight of the
bamboo  fibers and EgéiA:““The added wood.fibe: is preferably -
20 parts or less to 100 parts Qf the bamboo fibers.
- mixture'gf_the_bamboo_fibers, a resin.and other

materials as mentioned above is molded under compression and

heat into a hardened resia molding reinforced with bamboo
fiber according to the present invention.
EXAMPLES |
. Methods of the'present invention are illustrated with s
reference to the following examples, but the invention is
. . . N 1‘

not intended to be limited only to these following examples.

5



tobernorite. The total weight of added filler is preferably 30 parts or

|l ess to 100 parts of the total weight of the banboo fibers and resin. The
added wood fiber is preferably 20 parts or less to 100 parts of the banboo
fibers. A mxture of the banboo fibers, a resin and other materials as
menti éped above is nol ded under conpression and heat into a hardened resin

nol ding reinforcg ptp Ranboo fiber according to the present invention.
EXAMPLES Met hods™oT, resent invention are illustrated with reference to

the follow ng ex egi t ok EAVERE AN 1| bt t € rhisBhh §d
only to these fo?FE&igarggaﬁgng?H %Bégﬁwéfég?ﬁ%tﬁg ???ggos?g% thgh?gh

| engt hs of badBRedaa®ohgUehkygeaiahe¢ al epu1ihg @ialm:by a rolling mll):
the first step by rolling material of roller: carbon steel (S45C) dianeter
ot roller: 150mtheefigrtoktepl bgr rodfiiagti ve | ength) : 500mm Lengt hs of
banboo were stripped of |eaves and cut into about 1m | engths. Such | engths
of banboo- were pmatesiad bf roller: carbon steel (S45C)
diameter of roller: 150mm, .
length of roller (effective length) : 500mm
Lengths of bamboo were stripped of leaves and cut into
about 1lm lengths. Such lengths of bamboo were processed by
o the rolling mill described above under a pressure of 25
kg/cm2, at a conveying speed of 15m/min and a processing
.rate of 180kg/h. |
The bamboo was crushed along the gréin into long
pieces. Each piece had many cracks along the Qrain with .
intervals of about 1.0 to 3mm. |
(the second step in which'bambéo is fibrillafed by a -
pickering machine):
The bamboo roughly crushed in the above mentioned first
step was fed by way of conveying rollers into a pickering
'machine having a 500mm diameter drum and an effective length
T of 900mm with many tseth and which was rotated at 1000 rpm,
to thus fibrillate the bamboo.
By the process described above, bamboo fibers having an

s average length of 25cm and an average diameter of 0.5mm were

obtained. The dry-weight ratio of the yielded fibers to the



the rolling mll described above under a pressufe of 25 kg/cnR, at a
conveying speed of 15m min and a processing rate of 180kg/h. The bamboo was
. cruéhed along the grain into long pieces. Each piece had nany cracks al ong

th t.h t | f th whi Ch
banbao | STIEHAT HARBGS Be 5 e i dme A v hn ARERR 5 1o gw'rTQI er ushgs

th d fi t 1 fed b 1t
L o ey HATBAR  IRE TR = Sobh A aitaey A6 R C%ﬁge 4%%:1 ISef |bgf|h of
900 h t t
theml;navn\%z)o ma rg%%%g%sf’\géexggoﬁ%e%ﬂ@@ %%rw%%?? ers avi ﬁ; aln gl/erggg P

| th ofg r
d(raggvvel Sht ra |o evi'?/‘lhéﬁjl e%&%%;e smét){:)ht émﬂ%r%‘?‘ﬁ%ﬁ‘ﬂiﬁ%oo was 75 to
100, HouRgely exﬁél%a%c&ra&wcﬂ@%éé Ry SETEnetpidrdiygyindl es at end  u

portlons refore, after one end portion of banboo was fibrillated by the
Pi ckeri nghaBfiltide t H oAV Wl 1A SFuMPEd MEVE TSttt Ovdl ¥ dIRa Q?K@OO out

of the pickering
fed into the drum of the plckerlng machine with the not-yet
fibrillated.end portion being ahéad. In this manner, the |
bamboo was entirely fibrillated, and no bundie portions
remained.

(the third stép'in which bamboo is finely fibrillated \_J_
by a turbo-mill) ..

The coarse bamboo fibers obtained through the first and
second steps were cut into lengths of 40mm or less. Using a
T-400 TURBOMILL manufactured by Turbo Kogyo Co., the cut
coarse fibers were refined by roﬁating the_tufbomill aﬁ
abouﬁ 4000 r.p.m. into bamboo fibers having an average
length of 30mm and an average diametef of 0.07mm. The dry
weight ratio of the yielded fine fibers to the'original

bamboo was 70 to 100.

EXAMPLE 2
(forming of hardened resxn-moldlng relnforced with
bamboo flbers) _
The bamboo fibers obtained through the first to third Sy

steps were mixed with a resin and a filler as described in

Table 1. The mixtures were molded under a pressurezof 5kg/

io



machi ne, the-banmboo was then turned the other sway around and fed into the
drum of the pickering nmachine with the not-yet-fibrillated end portion

bei ng” ahead. In this nanner, the bamboo Wds entirely fibrillated, and no
bundle portlons remai ned. (the third step in which banboo is flnely
flbrLLJated '%h? turbo-nill) The coarse banboo fibers obtained through the
first and se€8hdat 459 ﬁbﬁ@rbéthpﬁﬁévléngthﬁtet BeiNgoeobEsd, théNEedid- 400
TURBOM LL manuf.actured hy _Turbq Ko the cut coarse fibers were
refined by r8€ lﬁgst I‘T«?"Y’GPES?@I Wi 9399904G®ber ypere ranovédnbesn ftier s

havi ng an aver t h_of 30mm and_an. aver age di aneter of 0.07mm The dry
wei ght ratlo% ?ggh 3ﬁgl8§8pffﬁéeﬁlBgr§hFomPﬁ8169Fg(ﬁaﬁctmsnsﬂ)wcse?O to

100. EXANPLEgéﬁggggg}Egdoghgtaggggg?L ﬁgﬁ ?%glgg é fforced w t h banmboo

f§ bers) The ers obtarne $hird steps were
mxed with a resin and a filler as described in Table 1. The m xtures were
nol ded under a pressure of 5kg/ 10

TABLE 1 (mixture)

Spec. 1  spec. 2 comp. 1  comp. 2

Bamboo Fibers 50 42 30 - 50
Resin | 50 50 70 50
o Filler (wollastonite) 8
~ NOTE: "spec."” and "comp." refer to specimen and comparison
‘specimen respectively.
All values are in weight percent.
The resin used for spec. 1, spec. 2 and comp. 1 was a
modified melamine resin SM-510 grade made by Showa High
Polymer Co., and the resin used for comp. 2'is a
styrehé;acryl'résin AM—2306 made Showa High Polymer Co.
TABLE 2 (properties)
\ ' _ spec. 1 _spec. 2 comp. 1 comp. 2
Specific Gravity(*1l) 0.66 0.67 : 0.76 0.68
Flexural Strength
(kg/cm?2) (*1) 86 83 53 67
Durability (*2) 0 o A X

NOTE: (*1) were measured according to JIS A 5908.
(*2): Specimens were soaked in boiling water for 2

hours and then cooled in water at 20°C for 1 hour. This



[err] at [err] for 3 hours, and after bei ng' cool ed, the resin noldings
reinforced with banboo fiber were renmoved fromthe nolds. The properti es
.of the nol di ngs (speci nens) were neasured and the results are shown in

TabI e 2. %’J}gl:r@“ﬁétsurr%g%@eﬁ tlareesgﬁﬁx%s Defore tHY ext T Barrboo Fi ber >
gerLQ:f were ob@%r%'éd' er Iﬁx"‘thleaZ:% |te)0 indicates lzt%llgCIE

spec COHD refer to Specl nen an

arlson Specl nen respectlvely.

Al val Ue%hﬁ‘h@e‘ dbYRIrdad RO Rl extleicgSi A ‘i%‘aQ.cfaQress%%?ne %ﬁn% 2 and

conp. 1 was a nodified nelam ne resin SM'510 grade made by i gh
Pol yner Cebset@di,handey Aindicdtled’ gredlR change?d obr&@.acryl resin

, :

AM 2300 nade Shovva Hi gh Pol yner Co. TABLE 2 properties) spec. 1 spec.
conp. 1 conp. 2 Specific Gavity(*l). 0. 66 -0. 67 0.76

0. 68 Flexural Strength (kg/cmZ) (*1) 86 83 53

67 Durability (*2) 0 _ : X NOTE: (*1)
wer e nmeasured according to Jli S A 5908.

1
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(*2): SpeC|nens wer e soaked in boiling water for 2° hours and then cooled in .
water at [err] for 1 hour. This procedure was repeated t'hriee angv
before the exteriors thereof were observed. In th o indicate

littter change observed in the exterior, [err] |nd| cat es i/il“lm lm,luusli“l!‘l
observed, and x indicates great change observed. CLAI

form ng banboo fibers, conprising: a first step in which Iengths of banboo
are crushed i nGUAEMHrection of growth or along the grain; a second step in

whi ch t he banmboo processed in the first step is fed by a conveying roller
into a fibrillating device which includes a drun1having many teeth and

whi ch | d fibrill b d
fovi co: “and. a ohi 1 Bekpdd, B Eaming BANGO Jibete FomPRIABLond ot ep
's refined by a tupbqyPgl) ghQgMiEewhitBh Q‘&R:ish%\.é' Bdu3 o e YirdlrEP ! o
of 0.4 mmor |ess. - :

in the direction of growth or along the grain;

a second step in vwhich the bamboo processed in the
first.step ;s fed by a conVéying roller igts a
fibrillatiné device which includes a drum having many
teeth and which is rotated at a high speed, the bamboo
—  being fibrillated by said device, and |
a third step in which the bamboo processed in the
second step ié.refined by a turbo-mill t§ make fihé."

fibers having an average diameter of 0.4 mm or less.

2. A hardened resin molding reinforced with bamboo fiber
obtdined by a method according to claim 1, which is
molded under compression and heat irom a mixture of 5 to
60 weight % af a modifiea melamine resin and 40 to 95

U ' weight % of the bamboo fibers. having an a?erage diameter
of 0.01.to 0. 4mm .and an a;afage length of 10 to 30nmm,

3. A hardened resin molding reinforced with bamboo fiber
according to claim 2, wherein said mixture contains by

¢ weight 80 to 90% bamboo fibers and 10 to 20% resin.

4. A hardened resin molding reinforced with bamboo fiber

according to claim 2 or 3, wherein 30 weight parts or

i>



2. A hardened resin‘nolding reinforced with béphnhffiber obtéined;by a
met hod according to claim1, which is nol ded under conpression and-heat
froma m*xture of 5 to 60 weight % of a nodified ﬂu" ' nd 40 to
95 .wei ght % of the banmboo fibers having an averaJ* ﬁﬂ"ﬂlﬂWﬁﬁlW"ﬂ01 to =
0.4mm and an average length of 10 to 30mm 3. A hardénel r'esitn ol ding Wk

reinforced wth banboo fiber according to claim2, wherein said m xture
cont ai ns by eisghtoBG t£iXI08s Rbivey thawrbamboo 1fibere0isradded o A00

hardened resin nolding reinforced with banboo fiber according to claim2 or -

3, wherein 30vedghihiPartia sobhrtotal cweight of i therbarbee £HhAr8aando fibers
is added to 100 weight parts of total weight of the bamnmboo fibers and
resin. 5. A R&® of forming banboo fibers, the nethod being substantially
as hereinbefore described. 6. A hardened resin noul ding substantially as
her ei nbef ore descri bed. ' o - -

5. A method of forming bamboo fibers, the method being

substantially as hereinbefore described.

6. A hardened-rgsin-moulding suhstahtially as

.hereinbefore described.
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