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Being explained that a method for producing a sheet or board that made from a number of bamboo stems which are firstly made into
fibers, consists of steps as follows: (a) to cut the bamboo stems into a three meters long each; (b) to mill or to press the cut of bamboo to
form a plaque by rolls; (c) to fiberize the plaque of bamboo stems by using scratchier pipe or drum which has many nails; (d) to collect the
fibers obtained from the step of fiberizing; (e) to dry the fibers collected in the temperature of 60-100 °C for the duration of time 10-20
minutes and the water content of 6-14 %; (f) to solidify the dry fibers by using a punching machine to make a soft fiber sheet; (g) as a
first alternative step is to glue the fibers with latex type adhesive in making an elastic sheet, and as a second alternative step is to glue the
fibers with a resin type adhesive in making a hard sheet; (h) to dry the fibers which have been glued by using latex or resin type adhesive
in a drying room with a mechanical dryer in a temperature of 40-70 °C for 10-20 minutes; and the next step (i) is to hot press the sheet
or board being obtained from the alternative step in a certain pressure and time duration.
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A METHOD FOR PRODUCING SHEET OR BOARD OF BAMBOO TREES FIBERS

The Technical Field

This present invention relates to a method for producing a sheet or board of fibers
taken from bamboo tree. Especially, the present invention is concerned with a method for
producing a sheet or board made from a number of bamboo trees which have been
processed into the fibers and are glued by an adhesive material or latex or type of certain
resin type adhesive which is heat pressed to form a sheet or board. Then, if needed, the
sheets are produced in various characteristics, that are elastic, rather hard or hard board
like, the method of the invention can be done by using different type of adhesive and hot

pressed conditioning.

The Background Art

Conventionally, we found a lot of sheets or board that are made from fibers of

plants, animals, and minerals. Most plant fibers are made from seeds or fruits, for example
cotton seeds, kapok, and coconut peel. The plant fibers can also obtained from jute,
gunny, elephant jute, Indian jute, and arrange tree fibers. Besides that, the plant fibers can
also obtained from leaf fiber, such as manila, and sisal fibers.

From the group of certain animals, there are also fibers that are available such as
hair fibers or body’s hair fiber, for example, goat’s hair, camel’s hair, rabbit’s hair, and
duck’s feather. There are fibers from digested product as well which can be obtained from
silkworm fiber. It can also be obtained from mineral products, such as asbestos.

The use of fibers which is obtained from many resources is various, depend on the
type and function itself. For example, the fiber that being processed into an elastic sheet
can be use as a mattress, seat or mat materials, voice reducing device, as a filter and the
like. The other type of fibers that is being processed into a hard characteristic or inelastic
sheets can be use as a isolator, plants vase, hat, spring bed upholder, partition, plafond,
furniture materials and the like.

Furthermore, the use of wood as a raw material is generally strong depends on the
stock of wood or forest wood. The slow growing of wood in the forest does not balance
with excessive and immediate demand of wood. The problem of it will continue and the
dependence on wood as a raw material is increase.

Facing to this problem the present invention is striving for a raw material from the

relatively short aged plant with abundant population, but the fibers can be taken and
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processed to be elastic, rather hard, and hard board like sheet. The raw material of this
invention is obtained from the bamboo tree, from which the fiber is taken and processed
to become sheets as prefer.

As mentioned above, the present invention is limited to the method of producing a
board or sheet by making use of fibers of plants, especially from bamboo tree which can
substitute the dependence on wood as a raw material or population of tree will decrease.

Furthermore, features of the present invention will be explained below.

Disclosure of Invention

The present invention provides a method for producing a sheet or board that
taken from bamboo tree which is processed into bamboo fibers and glued with adhesive
material then heat pressed to form a sheet or board which is useful as a material to fulfill
the need of sheet or board.

Preferably in obtaining fibers from bamboo tree, the pressing work is done with
formation of rolls to form groovy cracked plague. Then, a part of surface of the pressing
rolls is preferably grooved and the another part is preferably flat ungrooved.

It is also prefer that on the last roll, there should be a roll in the shape of pipe or
drum with a number of nails as scratchier which are set around the pipe or drum. The pipe
or drum should have 40 - 50 ¢m in diameter. The nails that are set on the pipe or drum are
used to ripe or to fiberize the plague of the bamboo which has been provided before.
There are relatively no hinds to plague which is fiberized because it has hollow crack, as a
result of pressing before. The produced fiber has among 0.2 - 3 mm in diameter and not
more than.SO cm in length.

Furthermore, produced fibers is dried by a oil or coal fueled mechanic dryer in
between 60 and 100°C of temperature, for about 10-20 minutes to reach 6 - 14 % of
water content. Then, the dried fibers will be solidified by a punching machine which has
more than 600 needles, so the distant fibers will become solid and in the form of sheet.

Moreover to make a hard board like sheet, fibers will be sprayed and submersed in
a thin adhesive. Type of adhesive is resin, preferably, urea formaldehyde resin or
melamine formaldehyde resin which is contain 10-30% of total weight of glued fibers. The
fibers which has been glued will become hard sheet or board after getting a hot pressure in
100-180°C of temperature for 5-15 minutes on 15 kg/cm2 of pressure and then the sheet

or board will be produced in 400-800 kg/cm3 of specific gravity.
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Preferably in making an elastic sheet, adhesive being used is rubber or latex type,
containing 15-50% of total weight of the fiber that has glued. |

Beside that, preferably in making a hard but not as hard as a wood board, thicker
than the elastic one, the resin that has just mentioned above also can be used for this type
of sheet. The hot pressed which is treated on the adhesive resin type for this rather hard
sheet is as same as for the hard one that has just explained before. The temperature and
duration of time for the two of them are same. The difference is only in pressure that is
not more than 2 kg/cm2, to produce the rather hard sheet with specific gravity in 70-350
kg/cm3.

Preferably in making an elastic sheet or a rather hard sheet (not elastic) with more
than one layer, in spraying or submersing the fibers in an adhesive liquid, the glued wet
fibers will be laid or stacked in a desirable thickness, then hot pressed together on a
pressure of not more than 2 kg/cm2 for 5-15 minutes in 100-180°C.

The thickness of each single layer of elastic sheets is 2-15 mm and around 4-30
mm for double, and so on.

For a hard board like, the thickness of each single layeris 1.5 - 3.0 mm and 3 - 6
mm for double, and so on. For a board with 1.5 cm of total expected of thickness, there
should be piled 5-10 layers.

Specifically for the rather hard sheet, the thickness is fixed with the needed.

Then, the present invention will be explained in more detail by referring to the

accompanying drawings.

Brief Description of Drawings

Figure 1 is a view that show pressing rolls to press and cut the bamboo which is
ripped or fiberize by scratching roll in a pipe or drum shape with a number of nails;

Figure 2 is a view that show a sample of sheet that made of fibers of this
invention;

Figure 3 is a flow chart of the method for producing sheet or board of this

invention;

Preferred Embodiments for Carrying Out The Invention

In general, the present invention is concerned to a method for producing a sheet or
board that made from bamboo stem which has made into bamboo fibers before, then dried

and solidified by punching machine having over 600 needles and glued by using resin or
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latex type of adhesive and hot pressed to obtain sheet, both a single or many layers. For
understanding, the providing of the sheet of bamboo stem of this invention will be
explained sequentially.

The bamboo stem is selected in a certain length to enable pressing work with
pressing rolls. For example, a bamboo stem is cut in a three meters long each. To enable
processing the plague of bamboo is splitted at it's one side, easier to make it flat of
cracked plague with cavities. It should note that the bamboo that will be processed should
require the strength age as a raw material of construction. The bamboo affair expert has
been familiar with the right age of bamboo that will be used, while the various diameter of
the stem does not constitute a constraint.

To clarify the method of producing of a sheet or board by providing fibers from
bamboo stem will be explained by referring to figure 3.

Figure 3 is a diagram of flow chart of the method for producing sheet or board of
this invention that consist of steps as follows: to cut (A) a bamboo stem in a three long
each; to mill or to press (B) the cut bamboo by using rolls to form plague; to fiberize (C)
the plague of bamboo by using punching drum or a drum with a number of nails; to
collect (D) the fibers obtained from fiberized; to dry (E) the collected fibers in 60-100°C
of temperature for 10-20 minutes until it reach 6-14% of water content; to solidify (F) the
dried fibers by using punching machine to make a soft fibers sheet; then as an first
alternative step, to glue (G1) the fibers with latex type adhesive to make an elastic sheet,
and as an second alternative, to glue (G2) the fibers by using resin type adhesive to make
a hard sheet; to dry (H) the glued fibers ih a drying room by using a mechanic dryer in 40-
70°C for 10-20 minutes; as a further step of the first alternative is to heat press (I1) the
elastic sheet which is rather dry in 100-180°C of hot temperature on not over 2 kg/cm2
for 5-15 minutes to make a single layer sheet, or as another further step of the first
alternative is to arrange (I2) the rather dry sheet in parallel or crossing formation, then to
be pressed in a same temperature, pressure and time to make an elastic board with many
layers, or as another further step of the first alternative is to arrange (I3) the sheet in pile
as mentioned above with a different hot press treatment, that is in the same temperature
and time duration but on a different pressure of hot press, that is 2 kg/cm2 so it will
produce a rather hard sheet with specific gravity at around 70-350 kg/m2. Then, as a
further step of the second alternative isbto heat press (14) the rather dry sheet in 100-
180°C of hot temperature on 2 kg/cm2 for 5-15 minutes to make a hard sheet. Then,

preferred type of resin and latex adhesive will be explained next.
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Moreover, in order to easy understand this method’s implementation, it will gain
explain by referring to figures 1 and 2.

Referring to figure 1, a bamboo stem at a mature age will be cut into three meters
long each. Then it will be inserted in between a first formation (1) for pressing work,
when inserting them, some cut of bamboo are arranged in a wide position of 20-100 ¢cm
wide without being piled up. Some of the first rolls (1) have flat surfaces and others have
groovy surfaces. The result of this pressing work that doing by the first rolls (1) is in the
form of cracked and groovy plague (6). The plague then to be fiberized by scratchier pipe
or drum with diameter of 40-50 cm and the length is around 50-100 cm. This scratchier
pipe or drum (2) has a number of nails surrounding on its surface which is used to rip or
to fiberize the plague (6) to make it become fiber with diameter of 0.2 - 3 mm and not
over 50 cm of its length, all formation of rolls (1) and scratchier pipe or drum (2) rotates
as an arrow direction in figure 1. The fibers (3) then to be brought by a belt conveyor to
be accumulated into a retaining vessel (not to be shown).

Returning to the scratchier pipe or drum (2) where a number of scratchier nails are
set surrounding the surface area (2a). The nails (2a) are placed with the distance each on
the width direction of pipe or drum of 1-2 cm, and the distanbe each on the round
direction of pipe or drum is 3-5 cm. The scratching nails (2a) are made of specific steel
which is designed in certain thickness (not explained here, because it is not a decisive
thing in this present invention).

After the fibers are obtained (3), they are dried by an artificial dryer where they
are pilled up and blow a dry air in the temperature of 60-100°C for 10-20 minutes till they
reach 6-14% of water content.

Afterward, the fibers (3) are solidified by a punching machine (not to be shown)
which have over six hundreds needles. By continuously stabbing in the punching machine,
the fibers (3) will be solid in the form of soft sheet and then cut into a desirable length of
between 200-300 cm with 0,5-20 cm of thickness.

The fibers with the form of sheet are then glued by resin type adhesive material for
a hard board like sheet and latex type adhesive for an elastic sheet. Between these two
types of sheets, there is also a rather hard sheet, where the adhesive being used for gluing
the hard board like sheet, but the treatment of hot pressed is different, so the specific
gravity of produced sheet is also different between those.

Now, it will be explained how to gain a hard board like sheet. Firstly, the fiber

which has become a soft sheet is coated or sprayed or dipped in a resin type adhesive
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liquid, especially an urea formaldehyde resin or melamine formaldehyde resin with the

content of 10-30% of total weight of glued fibers. Then, the drying work will be done to

decrease the water content of adhesive, so the sheet which is obtained will become dry.

The drying tool which is used in this work is same as the tool which is used to dry
the fibers mentioned above. The duration of time of drying is between 10-20 minutes in a
temperature of 40-70°C. Next preferably the hard sheet could be coated by more than one
layer, may be two, three, or more, it. will be pilled up when the adhesive is still wet. Then,
the pile will be heat pressed in between 100-180°C and in about 15 kg/cm2 of pressure
for 5-15 minutes. The obtained result for the two layers' sheets will have 3-6 mm of
thickness. It should be noted that the thickness of one layer each is about 1.5 - 3 mm. So,
if there are more than two layers, the thickness will be in proportional to multiplication of
the number of layer to the thickness of one layer.

In order to obtain an elastic sheet, we can do the same process as the process of
making a hard sheet that mentioned above. However the type and the content of adhesive
are different. The adhesive for an elastic sheet is latex type which containing 15-50% of
total weight of the fibers that will be glued. Beside the differences of the adhesive type
and the content, the whole procedure of making hard sheet is basically same as of making
an elastic sheet.

Beside that, preferably in making a hard sheet (but not so hard as wood board)
which thicker than an elastic one, we can also use a resin type adhesive as had mentioned
before. The hot pressing for the resin type adhesive for a rather hard sheet is same as for a
hard sheet, and the content of adhesive, temperature and pressing work are same for
both. The differences are the use of pressure that is maximum 2 kg/cm2 and the specific
gravity of the rather hard sheet will be 70-350 kg/m3.

Ending the explanation of this invention, the sheet as a product by using the steps
of processing will be explained as follows:

A sheet made from a bamboo stem that is firstly made into fibers consist of:

a. A number of fibers made from bamboo stem with a average water content of 6-14%;

b. A number of adhesive materials to glue the fibers in making a hard board like sheet is a
resin type adhesive, especially urea formaldehyde resin or melamine formaldehyde resin
with content of 19-30% of total weight of soft fibers which have been glued; and

c. To glue the fibers in making an elastic sheet needs a number of latex type adhesive with
content of 15-50% of the total weight of glued soft sheet, or, preferably for rather hard

sheet, the adhesive that used has the same type and content as that for a hard sheet.
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Only the hot pressing which is different for both, that is 2 kg/cm2 of the maximum
pressure;

d. The fibers that have been glued by the respective adhesive type will be dried to
decrease its water content, and then it can be made into a single layer or a number of
pilled layers. The fibers which have been glued and dried will be heat pressed in a
temperature of 100-180°C and in a pressure of 12 kg/cm2 are for a hard sheet type,
and for an elastic type of sheet, the maximum pressure is 2 kg/cm2 that will be done for
5-15 minutes, so the glued fibers can be formed into a hard sheet (with an resin type
adhesive), and for making an elastic type of sheet (with latex adhesive) or preferably
for making a rather hard sheet type, we can use a resin type adhesive with a different
pressure with a hard sheet pressure. |

Then, to recognize one of this invention’s figures, figure 2 shows a sheet that
made from bamboo’s fibers according to the inventor.

That is all explanation about this present invention and it should be noted that if
there is a modification and combination of the present invention, it could still be
affordable as long as not to deviate from the scope of this proposed invention. The scope

of the present invention is limited by the claims given below.
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CLAIMS

1. A method for producing a sheet or board of fibers that made from bamboo stem fibers
consist of steps as follows:

(a) to cut the bamboo stem into a three meters long each;

(b) to mill or to press the cut of bamboo to form a plague by rolls;

(c) to fiberize the plague of the bamboo stem by using scratchier pipe or drum which has
many nails;

(d) to collect all fibers gained from the step of fiberizing;

(e) to dry the fibers collected on the temperature of 60-100°C for the duration of time 10-
20 minutes and the water content of 6-14%;

() to solidify the dry fibers with a punching machine to make a soft fiber sheet;

(g) as a first alternative step is to glue the fibers with latex type adhesive in making an
elastic sheet, and as a second alternative step is to glue the fibers with a resin type
adhesive in making a rather hard sheet;

(h) to dry the fibers which have been gluedb by using latex or resin type adhesive in a
drying room with a mechanic dryer in a temperature of 40-70°C; and

(i) as a further step of the first alternative step is to hot press the rather soft and dry in a
temperature of hot press of 100-180°C and on a pressure of not more than 2 kg/cm2
and for 5-15 minutes to make an elastic sheet, and as a further step of the second
alternative step which is done after drying as mentioned above is to hot press the
rather dry sheet in a temperature of hot press of 100-180°C on a pressure of 2 kg/cm2
and for 5-15 minutes to make a hard sheet, or as another further step of the first
alternative is to arrange the rather dry sheets in a parallel or crossing formation to be
hot pressed altogether then, in 100-180°C of temperature, on the pressure of 1.5
kg/cm2, and in the same duration of time as above to form a many layers sheet with
the specific gravity of 400-800 kg/cm3 in average, or as another further step of the
first alternative is to pilled up the sheet as mentioned before in a temperature
treatment and for a same duration but on a different pressure of hot press, that is 2

kg/em2, to make a 70-350 kg/cm3 of average specific gravity of rather hard sheet.

2. The method for producing a sheet or board that made from a number of bamboo stems
which are firstly made into fibers as the claimed in claim 1, wherein the scratchier pipe

or drum (2) has a number of nails (2a) which is placed within a distance of each in
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width direction of 1-2 ¢m, and in around direction of 3-5 cm to scratch or to fiberize
the plague (6) to make fibers (3) with diameter of 0.2 - 3 mm and not over 50 cm

long.

3. The method for producing a sheet or board that made from a number of bamboo stems
which are firstly made into fibers as the claimed in claim 1, wherein the resin type
adhesive is urea formaldehyde or melamine formaldehyde resin with 10-30 % of total
weight and the latex type adhesive which can use adhesive of natural rubber or the

mixture with the content in between 15-50% of total weight of the soft fibers that

have been glued.

4. The method for producing a sheet or board that made from a number of bamboo stem
which are firstly made into fibers as the claimed in claim 1, wherein the solidifying step
of he fibers with a punching machine that have more than 600 nails by continuously

stabbing until the stabbed fibers become solid.

5. The method for producing a sheet or board that made from a number of bamboo stem
which are firstly made into fibers as the claimed in claim 1, wherein a number of soft

fibers of bamboo stem has water content of around 6-14%.
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