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Description
BACKGROUND OF THE INVENTION
1. Technical Field

[0001] The present invention relates to a scrimber, in
particular a bamboo scrimber structure.

2. Description of Related Art

[0002] Bamboo scrimbers are a new bamboo material
which is formed by re-constructing, reinforcing, and mold-
ing bamboos. The bamboo scrimber is a profiled material
prepared by the steps of processing bamboos into long
strip-like bamboo sheets, threads, or crushing the bam-
boos into bamboo thread harnesses, drying or carbon-
ating the processed bamboo materials, then soaking the
bamboo materials in adhesive, laying the same in molds,
and thermal-curing the materials at a high temperature
and at a high pressure (or at a normal pressure) in se-
quence. In order to improve the stability of the bamboo
scrimber such that the bamboo scrimber can be adapted
to the outdoor using, the bamboo sheets or bamboo
threads usually need to be heat-treated. The heat-treat-
ment, namely kiln-type or pot-type heat-treatment, which
commonly applicable to wood materials is hardly appli-
cable to bamboo sheets, in particular bamboo threads.
The bamboo sheets and bamboo threads are small in
size and light in weight, but the kiln-type and pot-type
carbonization treatments both employ circulating hot air
to heatthe medium, and itis very difficultto fix the bamboo
sheets and bamboo threads, so the processing is very
difficult; moreover, the kiln-type and pot-type heat-treat-
ments both take steam as the protective medium, greatly
reducing the mass and mechanical strength of the bam-
boo sheets and bamboo threads, causing a great amount
of material rupture and damage, so the yield is low.
[0003] In order to solve the problems above, a thermal
processing technology applicable to sheets is needed.
The Chinese patent 201410246548.4 discloses a meth-
od for modified treatment of wood and bamboos, modi-
fied wood and bamboos and floors, wherein a modified
bamboo or wood scrimber is prepared by the following
steps (1), placing the wood and bamboo sheets in high-
temperature medium oil to carbonize the wood and bam-
boo sheets by using the high-temperature oil as the heat-
ing medium; (2) completing surface oil removal by hot-
pressing, leaching, etc.; (3) applying adhesive and ther-
mo-curing the materials at a high temperature and at a
high pressure (or normal pressure).

[0004] However, the solution above has some defects.
If the materials of sheet form are heat-treated inmedium
oil with high-temperature, then the surface of the sheet
is adhered with the medium oil after the treatment. Some
inward-to-outward extraction means such as hot-press-
ing and leaching cannot completely clear the oil adhered
to the sheet surface and the residual oil affects the ad-
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hesion of the sheet surface and hinders the formation of
adhesive nails, so it is difficult for the adhesive to form a
bonding force on the modified sheet surface. Therefore,
the manufactured floors or profiles have poor adhesion
strength. On the other hand, the modified bamboo and
wood sheets and the adhesive are stirred and press-fit-
ted, and the medium oil seeping into and stored in mois-
ture channels such as the fiber channels and capillaries
of the bamboo and wood sheets gradually seeps into the
adhesive face between the adhesive and the sheets,
damagesthe interface and then causes adhesive peeling
off, further reducing the adhesion strength of the product.

BRIEF SUMMARY OF THE INVENTION

[0005] The objective of the present invention is to pro-
vide a bamboo scrimber with high adhesion strength.
[0006] The objective of the present invention is
achieved by the following technical solution. A bamboo
scrimber is prepared by press-fitting bamboo monomers
and adhesives together, wherein said bamboo mono-
mers form bamboo monomer oil storage spaces, at least
part of said adhesive forms adhesive oil storage spaces;
medium oil seeps into and is stored in at least part of said
bamboo monomer oil storage spaces and at least part
of said adhesive oil storage spaces.

[0007] In the invention disclosures here, the bamboo
monomers include one or more of bamboo sheets, bam-
boo fibers and bamboo fiber harnesses. The bamboo
scrimber is formed by mixing one or more kinds of the
bamboo monomers together with the adhesive and
press-fitting, therefore the bamboo scrimber is internally
formed with at least two types of space that the medium
oil can seep into and enter, namely moisture channels
of bamboo monomers such as fiber channels and capil-
laries of the bamboo monomers, and molecular clear-
ances of the adhesive. The bamboo monomers and the
adhesive are mixed, press-fitted and cured to form
blanks. The blanks are kept still in the medium oil with
high-temperature. As the time goes by, the medium oil
with high-temperature enters said bamboo monomer oil
storage spaces and said adhesive oil storage spaces at
the same time: (1) by the effect of the negative pressure
in the moisture channels such as the fiber channels and
the capillaries of the bamboo monomers, the medium oil
with high-temperature is siphoned into the moisture
channels, and is stored and solidified therein as the tem-
perature declines; (2) the medium oil with high-temper-
ature seeps into and enters the solidified adhesive, and
is stored and solidified therein as the temperature de-
clines; (3) further, the adhesive seeps into the pores in
the surfaces of the bamboo monomers to form adhesive
nails and to further form an adhesive interface with
strength, and the medium oil seeps into and is stored in
the molded adhesive interface (pores of the bamboo
monomers and adhesive filled in the pores). The bamboo
monomer, the adhesive, and the adhesive interface are
further bonded through homogeneous medium oil, fur-
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ther improving the adhesion strength. Further, the medi-
um oil among the three units, namely the adjacent bam-
boo monomer, adhesive and the adhesive interface
seeps into the three units at the same time at a high
temperature and is stored and solidified there-among
during cooling, and said bamboo monomer, said adhe-
sive and said adhesive interface are saturated with the
medium oil or achieve a stable medium oil content, so
after the profiles are manufactured, the medium oilin any
one of the three units does not seep into the other two
adjacent units, avoiding the problem that after the profiles
are manufactured, the medium oil in the bamboo mono-
mers seeps into the adhesive interface at room temper-
ature. The seepage of the medium oil toward the adhe-
sive interface can cause adhesive peeling off (at room
temperature, it is difficult for the medium oil to further
seep into the adhesive, rather the medium oil stays on
the adhesive interface).

[0008] In the invention disclosures here, the recon-
structed bamboo material is placed in a high-temperature
medium oil bath in the profile form, so the medium oil is
not homogeneously distributed in the adhesive on the
thickness cross section of the whole profile. In some em-
bodiments, medium oil seepsinto and s filled in the thick-
ness cross section of the whole bamboo scrimber; in such
circumstances, the medium oil seeps into and is stored
in all the bamboo monomer oil storage spaces and ad-
hesive oil storage spaces; in some other embodiments,
on the thickness cross section of the bamboo scrimber,
the medium oil seeps into and is filled in the layers close
to the surface and the bottom face, and at this time, the
medium oil seeps into and is stored in only a part of the
bamboo monomer oil storage spaces and adhesive oil
storage spaces.

[0009] As an optimization, the medium oil seeps into
and is stored in the interspace among said bamboo mon-
omer oil storage spaces and said adhesive oil storage
spaces.

[0010] In other embodiments, while the weight ratio of
bamboo material and adhesive of said bamboo scrimber
is relatively large (with less use of adhesive), irregular
interspaces exist between the bamboo monomers and
the adhesive along the fiber direction of the bamboo mon-
omer. In the invention disclosures here, the pores are
also filled with the medium oil. Thus, the medium oil filled
in the interspace, serving as the replaceable medium be-
tween the bamboo monomer and the adhesive, replaces
the adhesive to fill in the interspace caused by missing
adhesive, thus improving the mechanical strength of the
material with a relatively low adhesive content.

[0011] Asanoptimization, a weight ratio of the medium
oil and the adhesive contained in per unit of adhesive oil
storage spaces is 2-10%.

[0012] As an optimization, the medium oil forms a first
medium oil layer and a second medium oil layer in the
bamboo scrimber, said second medium oil layer are
formed on the surface of the bamboo scrimber; the sec-
ond medium oil layer wraps the first medium oil layer,
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and a irregular boundary is formed between the first me-
dium oil layer and the second medium oil layer.

[0013] As an optimization, the first medium oil layer is
formed by the medium oil with a first temperature that
soaks and seeps into the first bamboo scrimber, the sec-
ond medium oil layer is formed by the medium oil with a
second temperature that soaks and seeps into the bam-
boo scrimber including the first medium oil layer; the first
temperature is within the ranged of 130-300°C, the sec-
ond temperature is within the ranged of 10-35°C, and the
moisture content of said bamboo scrimber is within the
ranged of 10-30% before being soaked in the medium oil.
[0014] As afurther optimization of the above technical
solution, the first medium oil layer is formed by the me-
dium oil with a first temperature that soaks and seeps
into the first bamboo scrimber, the second medium oil
layer is formed by the medium oil with a second temper-
ature that soaks and seeps into the bamboo scrimber
including the first medium oil layer; the first temperature
is within the ranged of 130-220°C, the second tempera-
ture is within the ranged of 10-35°C, and the moisture
content of said bamboo scrimber is within the ranged of
10-20% before being soaked in the medium oil.

[0015] As an optimization, the medium oil forms a first
medium oil layer and a second medium oil layer on the
surface in a hierarchical way in the bamboo scrimber;
the second medium oil layer wraps the first medium oil
layer; a third medium oil layer is formed between the first
medium oil layer and the second medium oil layer; and
the oil content of the third medium oil layer is smaller than
which of the first medium oil layer and which of the second
medium oil layer.

[0016] As a further optimization of the above technical
solution, the first medium oil layer is formed by the me-
dium oil with a first temperature that soaks and seeps
into the first bamboo scrimber, the second medium oil
layer is formed by the medium oil with a second temper-
ature that soaks and seeps into the bamboo scrimber
including the first medium oil layer; the first temperature
is within the ranged of 220-300°C, the second tempera-
ture is within the ranged of 10-25°C, and the moisture
content of said bamboo scrimber is within the ranged of
15-30% before being soaked in the medium oil; the time
interval between the soaking treatment using the first me-
dium oil and the soaking treatment is within the ranged
of 3-10min.

[0017] As an optimization, the first medium oil layer
has an oil content of 4-10%, and the second oil layer has
an oil content of 2-8%.

[0018] As an optimization, the first medium oil layer
has a thickness of 3-10mm on the longitudinal section
and 5-20mm on the transverse section, and the second
medium oil layer has a thickness of 1-5mm on the longi-
tudinal section and 3-5mm on the transverse section.
[0019] As an optimization, the moisture content of the
bamboo scrimber is 1-5% after being soaked in the me-
dium oil; the performance parameters of the bamboo
scrimber selected from the group consisting of 0 mold-
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proof and anti-discoloring (mold and stain fungi) property
2-7% water-absorbing thickness increase rate, 1-3% wa-
ter-absorbing width-increasing rate, horizontal shearing
strength >12MPa and combinations thereof.

[0020] As an optimization, the medium oil selected
from the group consisting of mineral oil, vegetable oil,
alkyl biphenyl-type oil conducting oil, alkyl biphenylether-
type heat conducting oil, low-melting biphenyl and biphe-
nyl ether mixed-type heat conducting oil, alkyl naphtha-
lene heat conducting oil or combinations thereof.
[0021] In conclusion, the bamboo scrimber of the
present technical solution has the feature of high adhe-
sion strength.

BRIEF DESCRIPTIONOF THE DRAWINGS
[0022]

FIG.1 is a schematic view of the longitudinal section
of abamboo scrimber according to embodiments 1-3
of the present disclosure;

FIG.2 is a schematic view of the transverse section
of the bamboo scrimber according to embodiments
1-3 of the present disclosure;

FIG.3 is another schematic view of the longitudinal
section of the bamboo scrimber according to embod-
iments 4-5 of the present disclosure;

FIG.4 is another schematic view of the transverse
section of the bamboo scrimber according to embod-
iments 4-5 of the present disclosure;

FIG.5 is a comparison table of performance param-
eters of the bamboo scrimber according to embodi-
ments 1-5 of the present disclosure.

[0023] Asshownin the figures, 100-bamboo scrimber,
101-first medium oil layer, 102-second medium oil layer,
103-third medium oil layer, 200-bamboo monomer oil
storage spaces, 300-adhesive oil storage spaces.

DETAILED DESCRIPTION OF THE INVENTION

[0024] The presentinvention is described in further de-
tail in conjunction with the attached drawings and pre-
ferred embodiments.

[0025] AsshowninFIG.1and FIG.2, a bamboo scrim-
ber of embodiments 1-3 is prepared by the following
steps: first, cold pressing and thermo-curing the material
mixed by dried bamboo threads and phenolic resin ad-
hesive to obtain a primary material of the bamboo scrim-
ber that has a moisture content of 10-20%; then, placing
the primary material still in the medium oil with a first
temperature to obtain a secondary material with a first
medium oil layer, wherein the first temperature is
130-220°C; and finally, placing the secondary material
still in the medium oil with a second temperature to obtain
the bamboo scrimber with the first medium oil layer and
a second medium oil layer that wraps the first medium
oil, wherein, the second temperature is 10-35°C, wherein
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the second medium oil layer is positioned on the surface.
It is all know to persons skilled in the art that by drying
the primary material of the bamboo scrimber, an appro-
priate moisture content can be obtained, and by adopting
an appropriate moisturemoisture content and appropri-
ate standing time, the appropriate oil contents and thick-
nesses of the first medium oil layer and second medium
oil layer and the oil content (the mass of the medium oil
to the mass of the adhesive contained in the adhesive
oil storage spaces in the adhesive oil storage space) de-
fined in the technical solution can be obtained.

[0026] Embodiment 1: The primary material of the
bamboo scrimber with a size of 1,920*200*24mm is se-
lected, and mineral oil is selected as the medium oil,
wherein the primary material of the bamboo scrimber has
a moisture content of 10-16%, the first temperature is
135=5°C, the second temperature is within the range of
10-20°C (room temperature in winter); the first medium
oil layer has a thickness of 3-6mm on the longitudinal
section and 5-10mm on the transverse section, the sec-
ond medium oil layer has a thickness of 1-3mm on the
longitudinal section and about 3mm on the transverse
section; the average oil content of the first medium oil
layer is 6-10%, the average oil content of the second
medium oil layer is 4-8%; the oil content in the adhesive
oil storage spaces in the first medium oil layer is 5-7%,
and the oil content in the adhesive oil storage spaces in
the second medium oil layer is 3-6%.

[0027] Embodiment 2: The primary material of the
bamboo scrimber with a size of 2,400*240*34mm is se-
lected, and vegetable oil is selected as the medium oil,
wherein the primary material of the bamboo scrimber has
a moisture content of 12-16%, the first temperature is
180=5°C, the second temperature is within the range of
20-25 °C (room temperature in spring and autumn); the
first medium oil layer has a thickness of 6-8mm on the
longitudinal section and 10-15mm on the transverse sec-
tion, the second medium oil layer has a thickness of
2-4mm on the longitudinal section and about 4mm on the
transverse section; the average oil content of the first
medium oil layer is 6-8%, the average oil content of the
second medium oil layer is 3-6%; the oil content in the
adhesive oil storage spaces in the first medium oil layer
is 4-6%, and the oil content in the adhesive oil storage
spaces in the second medium oil layer is 3-5%.

[0028] Embodiment 3: The primary material of the
bamboo scrimber with a size of 2,400*260*40mm is se-
lected, and alkyl biphenyl-type oil conducting oil is se-
lected as the medium oil, wherein the primary material
of the bamboo scrimber has a moisture content of
14-20%, the first temperature is 205 = 5°C, the second
temperature is 25-35°C (room temperature in summer);
the first medium oil layer has a thickness of 8-10mm on
the longitudinal section and 15-20mm on the transverse
section, the second medium oil layer has a thickness of
3-5mm on the longitudinal section and about 5mm on the
transverse section; the average oil content of the first
medium oil layer is 4-7%, the average oil content of the
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second medium oil layer is 2-4%; the oil content in the
adhesive oil storage spaces in the first medium oil layer
is 6-8%, and the oil content in the adhesive oil storage
spaces in the second medium oil layer is 4-5%.

[0029] AsshowninFIG.3 and FIG.4, a bamboo scrim-
ber in embodiments 4-5 is prepared by the following
steps: first, cold pressing and thermo-curing the material
mixed by dried bamboo threads and phenolic resin ad-
hesive to obtain a primary material of the bamboo scrim-
ber that has a moisture content of 15-30%; then, placing
the primary material still in the medium oil with a first
temperature to obtain a secondary material with a first
medium oil layer, wherein the firsttemperature is 220-300
°C, the time interval from the moment when the second-
ary material leaves from the medium oil layer with the
firsttemperature to the moment when the secondary ma-
terial enters the medium oil with the second temperature
is 3-10min, the secondary material is exposed to the nat-
ural air environment during such time interval; and finally,
placing the secondary material of the bamboo scrimber
still in the medium oil with a second temperature to obtain
the bamboo scrimber , wherein the bamboo scrimber in-
cludes the first medium oil layer, the second medium oil
layer that wraps the first medium oil layer and is posi-
tioned on the surface, and a third medium oil layer posi-
tioned between the first medium oil layer and the second
medium oil layer, and the second temperature is 10-25
°C. Those ordinarily skilled in the art know that by drying
the primary material of the bamboo scrimber, an appro-
priate moisture content can be obtained, and by adopting
an appropriate moisture content and appropriate stand-
ing time, the appropriate oil contents and thicknesses of
the first medium oil layer and second medium oil layer
and the oil content (the mass of the medium oil to the
mass of the adhesive contained in the adhesive oil stor-
age spaces in the adhesive oil storage space) defined in
the technical solution can be obtained.

[0030] Embodiment 4: The primary material of the
bamboo scrimber with a size of 1,920*200*24mm is se-
lected, and low-melting biphenyl and biphenyl ether
mixed-type heat conducting oil is selected as the medium
oil, wherein the primary material of the bamboo scrimber
has a moisture content of 15-22%, the first temperature
is 225 = 5°C, the second temperature is 10-20°C (room
temperature in winter), the time interval between the
soaking treatment using the first medium oiland the soak-
ing treatment is 3-7min; the first medium oil layer has a
thickness of 5-7mm on the longitudinal section and
7-12mm on the transverse section, the second medium
oil layer has a thickness of 1-3mm on the longitudinal
section and about 3mm on the transverse section, the
third medium oil layer has a thickness of 0.5-1mm on the
longitudinal section and about 1mm on the transverse
section; the average oil content of the first medium oil
layer is 4-8%, the average oil content of the second me-
dium oil layer is 2-6%; the oil content in the adhesive oll
storage spaces in the first medium oil layer is 6-8%, and
the oil content in the adhesive oil storage spaces in the
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second medium oil layer is 2-5%.

[0031] Embodiment 5: The primary material of the
bamboo scrimber with a size of 2,400*260*40mm is se-
lected, and alkyl naphthalene heat conducting oil is se-
lected as the medium oil, wherein the primary material
of the bamboo scrimber has a moisture content of
20-30%, the first temperature is 295 = 5°C, the second
temperature is 18-25°C (room temperature in spring and
autumn); the first medium oil layer has a thickness of
6-9mm on the longitudinal section and 13-17mm on the
transverse section, the second medium oil layer has a
thickness of 2-4mm on the longitudinal section and about
5mm on the transverse section, the third medium oil layer
has a thickness of 1-1.5mm on the longitudinal section
and about 2mm on the transverse section; the average
oil content of the first medium oil layer is 6-10%, the av-
erage oil content of the second medium oil layer is 4-8%;
the oil content in the adhesive oil storage spaces in the
first medium oil layer is 6-10%, and the oil content in the
adhesive oil storage spaces in the second medium oil
layer is 4-6%.

[0032] In embodiments 1-5, the thickness on the lon-
gitudinal section is measured in the following way. Take
longitudinal sections of the bamboo scrimber, and when
the first medium oil layer is strip-like (the core of the bam-
boo scrimber contains the medium oil), the thickness of
the first medium oil layer on the longitudinal section is
the average value of the distance from any one of the
upper surface on the strip to the corresponding lower
surface, and when the first medium oil layer is ring-like
(the core of the bamboo scrimber does not contain the
medium oil), the thickness is the average value of the
distance from any one of the upper surfaces on the ring
to the corresponding lower surface. The thickness on the
transverse section is measured by taking the transverse
sections of the bamboo scrimber material, wherein the
calculation method is identical with the calculation meth-
od for the longitudinal section case.

[0033] In embodiments 1-5, the average oil content is
the ratio of the mass of the medium oil to the total mass
of the bamboo monomers and adhesive contained in the
first medium oil layer or the second medium oil layer.
[0034] In embodiments 1-5, the comparison between
the obtained performance parameters of the bamboo
scrimber and the performance parameters of control
groups can be seen in FIG.5, wherein the control groups
are bamboo scrimber products purchased on the market.
The experiment method is subject to GB/T 30364-2013
Bamboo scrimber flooring.

[0035] The embodiments are only used to explain the
present invention and do not limit the present invention.
Those skilled in this field can make modifications on the
presentinvention without creative labor upon needs after
reading the Description, and those within the scope of
claims of the present invention are under the protection
of the Patent Law.
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Claims

A bamboo scrimber, prepared by press-fitting bam-
boo monomers and adhesives together, comprising:
bamboo monomer oil storage spaces which formed
by said bamboo monomers, and adhesive oil storage
spaces which formed by said adhesive; medium oil
seeps into and is stored in at least part of said bam-
boo monomer oil storage spaces and at least part of
said adhesive oil storage spaces.

The bamboo scrimber according to claim 1, wherein
the medium oil seeps into and is stored in at least
part of the interspace among said bamboo monomer
oil storage spaces and said adhesive oil storage
spaces.

The bamboo scrimber according to claim 1, wherein
a weight ratio of the medium oil and the adhesive
contained in per unit of adhesive oil storage spaces
is 2-10%.

The bamboo scrimber according to claim 1, wherein
the medium oil forms a first medium oil layer and a
second medium oil layer that lays on the surface;
said second medium oil layer wraps said first medi-
um oil layer, and there forms a boundary between
said first medium oil layer and said second medium
oil layer.

The bamboo scrimber according to claim 4, wherein
that said first medium oil layer has an oil content of
4-10%, and said second oil layer has an oil content
of 2-8%.

The bamboo scrimber according to claim 1, wherein
said medium oil forms two separate layers in the
bamboo scrimber, a first medium oil layer and a sec-
ond medium oil layer that lays on the surface; said
second medium oil layer wraps said first medium oil
layer; a third medium oil layer is formed between
said first medium oil layer and said second medium
oil layer; and the oil content of said third medium oil
layer is smaller than the oil content of said first me-
dium oil layer and the oil content of said second me-
dium oil layer.

The bamboo scrimber according to claim 4, 5, or 6,
wherein the medium oil with a firsttemperature soaks
and seeps into said bamboo scrimber and then said
first medium oil layer is formed , the medium oil with
a second temperature soaks and seeps into said
bamboo scrimber with said first medium oil layer and
then said second medium oil layer is formed; said
first temperature is within the ranged of 130-300°C,
said second temperature is within the ranged of
10-35°C, and the moisture content of said bamboo
scrimber before being soaked in the medium oil is
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10.

within the rang of 10-30%.

The bamboo scrimber according to claim 4, 5, or 6,
wherein said first medium oil layer has a thickness
of 3-10mm on the longitudinal section and 5-20mm
on the transverse section, and said second medium
oillayer has athickness of 1-5mm on the longitudinal
section and 3-5mm on the transverse section.

The bamboo scrimber according to claim 1, wherein
said bamboo scrimber has a moisture content of
1-5% after being soaked in the medium oil; the per-
formance parameters of said bamboo scrimber se-
lected from the group consisting of 0 mold-proof and
anti-discoloring property, 2-7% water-absorbing
thickness increase rate, 1-3% water-absorbing
width-increasing rate, horizontal shearing strength >
12MPa and combinations thereof.

The bamboo scrimber according to claim 1, wherein
said medium oil selected from the group consisting
of mineral oil, vegetable oil, alkyl biphenyl-type oil
conducting oil, alkyl biphenylether-type heat con-
ducting oil, low-melting biphenyl and biphenyl ether
mixed-type heat conducting oil , alkyl naphthalene
heat conducting oil or combinations thereof; and the
adhesive is phenolic resin adhesive or modified phe-
nolic resin adhesive.
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Comparison Table of Performance Parameters of the Bamboo Scrimber in Embodiments

1-5

Item

Embodiment

Embodiment
2

Embodiment
3

Embodiment
4

Embodiment
5

Control
Group

IMoisture content/%

4.3

2.7

3.1

2.5

1.6

88

Thickness swelling rate
of water absorption/%

6.3

49

4.2

47

3.1

7.8

\Width swelling rate of
water absorption/%

28

1.5

26

M«.Dw

1.7

49

Horizontal shear
strength/MPa

15

14

propery

Anti-moulding _guga

=

Stain

anti-discoloring  [fungi

1"
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