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Description

Field of Invention

[0001] The present invention relates to the technical
field of wood processing, in particular to a manufacturing
method for a surface-strengthened solid wood floor board

Related Art

[0002] The hardwood products are popular for most
consumers, especially the hardwood furniture and floor-
ing. However, because of the slowly growing hardwood
trees, the difficulty to obtain required amount of woods
in short term, the forest protection, and the tree-felling
ban in many countries, leading to the shortage of raw
materials, it is difficult for those hardwood furniture plants
and flooring plants to provide sufficient hardwood prod-
ucts for the consumers. Under the situation of the con-
tinuously decreasing natural forest resources and the
wood supply almost depending upon the fast-growing
and high-yielding artificial production forest, the current
research focuses on the solution of improving the me-
chanical strength and processability of the woods ob-
tained from the artificial forest by means of the densifi-
cation processing method so as to substitute the hard-
woods.
[0003] The Chinese patent application, whose publi-
cation number is CN1282654A, discloses a patent tech-
nology titled "An Manufacturing Method for Reinforced
Solid Wood Floor Board of Composite Tongue-and-
groove Type" by Mr. Yang Zhiliang, characterized in
that the board core is made from pine wood or fast-grow-
ing forest wood, surface layer thereof is affixed to a wood-
grain decorative layer and an aluminum oxide (Al2O3)
wearable layer, as well as a melamine fire-retardant lay-
er, periphery thereof is tongued-and-grooved to produce
flooring. The produced flooring by means of this technol-
ogy is of multi-layer composite type without more intense
pressure and more glue applied, so the strength of such
flooring is just at normal level. Furthermore, another Chi-
nese patent, whose publication number is CN1195611C,
discloses a patent technology titled "Preparing Method
for Base Materials of Reinforced Wood Floor Board" by
the Wuhan Rongde Industry Co., Ltd. The sawdust is
used as the raw material which is glued and pressed into
the base material of flooring. Although the technology
makes use of the wood waste, the mechanical strength
of it is worse than the log fiber when the sawdust is used
as raw material. Therefore, it can be seen that all these
two patents provide low-strength flooring, but such floor-
ing are not popular for most consumers who prefer solid
wood products.
[0004] As most properties of the solid wood profiles,
such as hardness, wear resistance, bending strength and
dimension stability, are mostly dependent upon the sur-
face, the surface of the timber is densified to a certain
depth to increase the density and harden the surface.

After the densification, interior density of the timber would
not change or would be increased slightly, but the phys-
ical and mechanical properties of the timber would be
improved, leading to saved cost and decreased loss of
timber volume. Therefore, the densification is an ideal
method for improving the properties of the soft timber
obtained from the artificial forest.
[0005] There are also other available technologies
which can improve the density and hardness of the timber
surface. Technical solution for these technologies is as
follows, making organics, such as organic resin, and in-
organic metallic elements permeate through the timber’s
surface layer to a certain depth so as to densify the timber
surface. The phenolic resin, urea-formaldehyde resin,
modified melamine resin, isocyanate resin, etc. may
cross linked with the timber to improve hardness of the
timber surface, but such densified timber is greatly pol-
lution hazardous.
[0006] Someone even further compresses the resin-
impregnated timber to a certain degree, acquiring higher
degree of densification. Furthermore, the resin can better
fix the compressive deformation. But there are still some
shortcomings such as pollution and process complexity.
[0007] Currently, the method for densifying the timber
by hot pressing has been reported, for example, the Chi-
nese patent by the Zhejiang Forestry University, whose
publication number is CN101007415A, discloses a man-
ufacturing process for surface-strengthened flooring, it
consisting of (1) a step of primarily processing raw ma-
terials, in which Chinese fir wood or the like, that is a
thinning wood of the fast-growing forest, pine wood and
aspen wood, as well as the logs with oven-dry density
less than 600kg/m3 are processed into coarse boards;
(2) a step of drying, in which the coarse boards are dried
based on the available drying schedule, controlling the
final water content within 4%-10%, preferably within 5%-
8%; (3) a step of rough planning, in which four sides of
the coarse boards are roughly planed using the quadri-
lateral planing machine; (4) a step of heating, in which
the coarse boards are heated in the drying kiln to the
temperature of 100-150° C for 10-60 minutes; (5) a step
of resin dipping, in which the coarse boards are thrown
into the normal-temperature resin pool immediately after
being taken out from the drying kiln by means of hot and
cold dipping method to dip the board for 2-25 minutes,
wherein the solid content is 20%-40% and the thermo-
setting resins, such as phenolic resin or urea-formalde-
hyde resin are used; (6) a step of hot pressing, in which
the board materials are hot pressed using the normal
multilayer thermal press or the continuous thermal press,
with the ratio of compression controlled within 5%-20%,
the temperature within 100-190°C and the time of hot
pressing within 200-2800s; wherein the time of hot press-
ing changes correspondingly with different woods, differ-
ent resins and temperatures; (7) a step of aging, in which
the hot pressed board materials are aged for 4-48h at
the normal temperature so as to eliminate the internal
stress and stabilize the dimension; (8) a step of fine ma-
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chining, in which the final products for consumers are
obtained by planing, sharpening, sand grinding and
painting. The surface strength of the board obtained us-
ing the above-mentioned method is higher. To achieve
an ideal surface densification effect when radially or
chordwisely compressing the board along the cross stri-
ation, however, the following conditions shall be satisfied
firstly, high temperature and humidity and sufficient sof-
tening of the surface layer of the board, low temperature
and non-softening of partial intermediate layer, at the
same time to control the low ratio of compression or com-
pression rate. The possibility of non-compressed under
higher compression rate even the intermediate layer has
not been softened is little, in particular when radially com-
pressing the board, it is easy to compress and deform
the spring wood cell as the cell wall is thin. Therefore,
the process method of densifying the surface layer of the
board through compression requires high temperature
but short time. To avoid the compression failure of the
surface layer after the compression, normally the hot
pressed board shall be impregnated into the resin for a
period. In addition, the board shall be surface grooved,
before the hot pressing, and then put into the water to
improve the moisture content of the board. Therefore,
the process is comparatively complicated and not envi-
ronmentally friendly.
[0008] US 3591448 A, which is considered to be the
closest prior art document and refers to "Wood with a
densified surface layer and method of making same",
relates to a method of densifying the surface of natural
wood which consists of the steps of:

- selecting wood having a substantial difference in the
density of the spring wood and the summer wood
and whose moisture content is above about 6%,

- heating a flat plate to a temperature above about 121
degrees C (250 degrees F),

- inserting the heated plate between the wood and a
cold press platen,

- quickly applying pressure on the wood and increas-
ing the pressure rapidly while heat passes from the
plate into the wood until the spring wood collapses,

- maintaining pressure on the wood during the time
interval in which the heat continues to flow into the
wood, the maximum temperature has been reached,
the direction of the heat flow is reversed, and the
temperature of the crushed wood fibers has fallen
well below 100 degrees C (212 degrees F),

- then releasing the pressure and removing the wood
from the press.

SUMMARY OF THE INVENTION

[0009] An object of the present invention is to provide
a method for manufacturing a surface-strengthened solid
wood floor board. The method is convenient, simple and
environmentally friendly, which solves the technical prob-
lems of being complicated and severe pollution of the

available processes.
[0010] The said technical objects are achieved by a
manufacturing method according to claim 1.
[0011] The present invention is suitable for a variety of
woods, such as Chinese fir wood, pine wood, cotton
wood, Manchuran-tree wood, paulownia wood, birch
wood and basswood. These woods can all be processed
using the said method.
[0012] As the moisture content differs for different
woods, the log profiles are to be dried first. The moisture
content of the dried log profiles are controlled within
7-16%, more preferably within 7-13%. If moisture content
is too low, the possibility of log profiles being fractured is
substantially increased due to the compression in the
subsequent stage, and also the rebound degree after the
compression is strengthened. It is shown by test that if
the moisture content is excessively high, and then uni-
form moisture distribution is created inside the wood, the
wood easily deforms after the compression, meanwhile,
the interior will crack, even the surface. In addition, di-
mension of the wood decreases due to drop of the mois-
ture inside the wood after the compression, leading to
difficulty to acquire compressed wood with required di-
mension:

As a preference of the above-mentioned technical
solution, the moisture content of the log profiles after
drying are controlled within 8-10%, preferably within
8-9%. As another preference, the moisture content
of the log profiles after drying are controlled within
10-14%, preferably within 10-12%.

[0013] As a preference for the present invention, the
surfaces of the log profiles dried are to be polished. If the
surface is not polished, the compression will be non-uni-
form due to the protuberances on the wood profiles, lead-
ing to insufficiently level surface of the compressed part
after the partial recovery. Furthermore, compression of
the protuberances may greatly damage texture of the
wood profiles resulting in decrease of the mechanical
properties of the wood profiles. Meanwhile, the said pol-
ishing can make the hot press quickly heat the log profiles
so as to realize fast compression.
[0014] Temperature of the log profiles in the hot press
is very crucial, and temperature of the said hot press is
the temperature of the pressing plate of the hot press. It
is shown by test that the higher the hot pressing temper-
ature, under certain conditions within hot pressing time,
the smaller the rebounded rate of the compression of the
profiles. Take the cryptomeria for example, it will be com-
pressed for 7 days, the recovery rate of compression
thereof, when the hot pressing temperature is 60°C, is
83%, while the recovery rate of compression thereof,
when the hot pressing temperature is 100°C, is 58%. So
controlling the hot pressing temperature for the present
invention can achieve suitable recovery rate of compres-
sion. Excessively high hot pressing temperature largely
affects the mechanical properties of the wood profiles,
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as degradation of the wood fiber, under over-high tem-
perature, becomes severe. Furthermore, over-high hot
pressing temperature makes it difficult to realize the cross
link among fibers, leading to largely decreased mechan-
ical properties of the profiles. As the preference of the
above-mentioned scheme, the temperature of the hot
press is kept within 220°C-250°C. The optimum scheme
is to keep the temperature within 230°C-250°C.
[0015] As the preference of the present invention, the
compression rates of the said log profiles are controlled
within 15%-25% when being compressed, preferably
within 16%-20%. Over-high compression rate results in
over-long compression time and overweight profiles,
meanwhile severely affects the recovery rate of compres-
sion and mechanical properties of the profiles. Over-low
compression rate dissatisfies the requirements for sur-
face mechanical properties. Meanwhile the interior of the
profiles may swell once the water penetrates through the
surface layer in a humid environment, since over-low
compression rate results in thinner surface-strengthened
layer that provides weak obstruction to the outer envi-
ronment. As the preference of the above-mentioned so-
lution, the said compression rate is controlled within
17-23%.
[0016] To better control the recovery rate of compres-
sion, the said log profiles that has been compressed
needs to be kept warm for a certain period. Also, over-
long warm-keeping period may damage the mechanical
properties of the profiles. Temperature for the said warm-
keeping may be same with the hot pressing temperature,
or 10°C-80°C lower than the hot pressing temperature,
which almost does not affect properties of the profiles.
Period for the said warm-keeping is preferably within
20-40 minutes. The said warm-keeping shall be generally
conducted under the condition that the wood profiles is
subject to the applied stress from the hot pres.
[0017] Under the temperature of 210°C-220°C, the
warm-keeping effect is better if the warm-keeping period
is within 50-60 minutes, and the compressed profiles has
higher dimension stability, color of the surface thereof is
not dark.
[0018] As a further preference of the present invention,
the said warm-keeping lasts for 20-40 minutes. As an-
other preference of the present invention, the said warm-
keeping lasts for 35-40 minutes. These two different so-
lutions differ in the color and the dimension stability of
the compressed profiles.
[0019] When the log profiles are compressed, the com-
pressing speed obviously affects the properties of the
profiles other than the hot pressing temperature and com-
pression rate. In one embodiment, the said speed at
which the hot press compresses log profiles is within
4mm/s-10mm/s, the surface strength of the profiles im-
proves greatly. One further preferable embodiment is to
control the compressing speed of the hot press within
4mm/s-6mm/s, another still preferable embodiment is to
control the compressing speed of the hot press within
8mm/s-9mm/s, and the most preferable embodiment is

to control the compressing speed of the hot press within
7mm/s-8mm/s.
[0020] Another important factor to obtain the said pro-
files of the present invention is the moisture content of
the profiles. Inside the profiles, there are a number of
pores, which provides the profiles with water-absorption
function. Once the moisture content is suitable and the
exterior of the profiles is sealed, the profiles can adapt
for largely changing humidity environment, having no wa-
ter absorbed or dehydrated. After the warm-keeping, the
moisture content of the profiles is adjusted to 6-9%, en-
suring that the profiles does not deform even after long-
term use in diversified climate conditions. The method
for controlling the moisture content after the warm-keep-
ing and cooling is diversified, for example, controlling the
moisture content in the balance room where the temper-
ature and humidity are adjustable, the drying kiln or under
atmospheric conditions.
[0021] As preference of the present invention, the
moisture contents of the profiles are adjusted to 6-7%
after the warm-keeping. As another preference of the
above-mentioned embodiment, the moisture content of
the profiles is adjusted to 7-8% after the warm-keeping.
[0022] As preference of the present invention, control
of the said moisture content is realized by placing the log
profiles, which has been cooled, in the moisture control
room, the temperature thereof is 40°C-65°C, the relative
humidity of it is 75%-95%. After the moisture content of
the profiles achieves the required level, it will be taken
out from the moisture control room. Over-high tempera-
ture results in rebound of the compressed part of the
surface layer, instead of strengthening the surface, while
over-low temperature results in excessively long term
placing and thereby affects the production efficiency.
[0023] The present invention uses high temperature
so as to dry the wood in a high-temperature and com-
pression condition. In addition, the high temperature de-
grades the hydrophilic group in the process of the hemi-
cellulose and lignin degradation and greatly decreases
the hygroscopicity of the wood. These two actions fix the
compression of the surface layer of the wood so as to
eliminate the rebound of the surface compression.
[0024] The profiles of the present invention can be fur-
ther processed according to demand after the step of
controlling of the moisture content is finished. For exam-
ple, if the profiles are to be manufactured into solid wood
floor board, it is required to tongue and groove the profiles
and later to conduct the surface sanding and finishing.
Such solid wood floor board, the recovery rate of com-
pression thereof is low and the hardness of the paint film
is high, can be used in most climate conditions, and can
be widely used in humid and dry conditions. No keel and
nailing are required when installing such floor board,
which greatly reduces the installation cost and the dam-
ages to the houses. Meanwhile the comparatively simple
process reduces the manufacture cost and generates
low pollution.
[0025] Surface strengthened solid wood floor boards
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are manufactured, wherein the density of it is
300-580Kg/m3, thickness of the reinforced surface is
1-5mm, hardness of the paint film on the reinforced sur-
face is 2H-8H and overall moisture content of the profiles
is 6-9%.
[0026] The said solid wood floor boards contain no im-
purities of organic resin and inorganic metal elements,
which is of "pure" solid wood type and almost pollution-
free. The overall density of it is low and the hardness of
the paint film of the reinforced surface is relatively high.
[0027] Log for the said surface reinforced solid wood
floor boards are relatively soft, such as pine wood, Chi-
nese fir wood, cottonwood and paulownia wood. Normal-
ly, density of the log is 250-480Kg/m3, which is not ideal
for the manufacture of the flooring requiring high hard-
ness. The said floor boards have higher hardness of the
paint film on the strengthened surface, more stable over-
all moisture content compared with other solid wood floor
boards with same density, therefore, they are more suit-
able for the wider range of climate conditions.
[0028] Preferably, the present invention is made using
the log with smaller density, about 250-420Kg/m3, so the
surface reinforced solid wood profiles with smaller den-
sity of 300-500Kg/m3 can be made.

DETAILED DESCRIPTION OF THE INVENTION

[0029] This embodiment only explains the present in-
vention, but not limits the present invention. The person
skilled in the field can make modifications that have no
creative contribution on this embodiment according to
demands after reading this Description, and these mod-
ifications are protected by the patent law if they are within
the scope of the claims of the present invention.
[0030] Example 1: a method for manufacturing the sur-
face reinforced solid wood flooring uses Populus ussur-
iensis as the log. It comprises the steps of cutting the
dried wood in a reasonable way according to the size of
the solid wood to be manufactured to obtain a certain
batch of same-sized sawed woods so as to perform sub-
sequent drying and processing. The Populus ussuriensis
wood is subsequently cut into blocks and they can be
stacked, and then heavy object is put on the top of the
stack, conveying the stack by fork into the drying kiln for
drying, which is steam-heating head wind type, and con-
trolling the moisture content at about 8%. Polish surface
of the block-shaped wood that has been dried with WEIN-
IG four-side planer (manufactured by the German WEIN-
IG GROUP, mode: U23 EL), select one of the polished
surfaces as the surface to be strengthened, make the
selected polished surface parallel to the fiber direction of
the wood, put the 25mm thick polished wood profiles into
the hydraulic three-layer hot press, make the hot pressing
plate of the said hot press face the surface to be strength-
ened, adjust the temperature of the said hot pressing
plate to 220°C, control the pressing speed of the hot
pressing plate to 4mm/s, press the wood profiles being
compressed in the hot press to 21mm thickness, pres-

sure of the hot press when pressing is 25MPa. After fin-
ishing the pressing, maintain pressure and keep warm
the wood profiles for 40 minutes, 40 minutes later slowly
release the pressure by controlling the releasing speed
to 0.01mm/s, place the wood profiles indoors for natural
cooling. Put the cooled profiles in the moisture control
room for four days, the relative humidity thereof is around
90% and the temperature thereof is 50°C. After control-
ling the moisture, the moisture content is within 6-7%.
Store the profiles for a certain period, after which perform
tongue-and-groove, surface sanding and surface finish-
ing to acquire a solid wood floor board. Hardness of the
2-3mm thick upper part of the compressed surface of the
floor board of the present invention is obviously strength-
ened, and moisture content of the floor board obtained
in this embodiment is within 6-7%, which stays stable in
all climate conditions. Density of the said solid wood floor
board is 466kg/m3, and hardness of the paint film of the
strengthened surface is 5-6H. Two sides of the solid wood
flooring in this embodiment are tongued-and-grooved,
the upper surface thereof is the strengthened surface,
and thickness, of the strengthened layer is H = 2-3mm,
the lower surface of the solid wood floor board is not
strengthened, which not only saves the wood but also
prevents the lower surface from swelling due to wetting.
Chamfers of the strengthened layer of the solid wood
floor board are coated with the seal paint, which pene-
trates through the interior of the strengthened layer,
thereby effectively preventing the chamfers from absorb-
ing water and consequently avoiding swelling.
[0031] Example 2: a method for manufacturing the sur-
face reinforced solid wood flooring uses paulownia as
the log. It comprises the steps of cutting the dried wood
in a reasonable way according to the size of the solid
wood to be manufactured to obtain a certain batch of
same-sized sawed woods so as to perform subsequent
drying and processing. The cut paulownia wood is formed
into blocks and they can be stacked, and then heavy
object is put on the top of the stack, conveying the stack
by fork into the drying kiln for drying, which is steam-
heating head wind type, and controlling the moisture con-
tent at about 7%. Polish surface of the block-shaped
wood that has been dried with WEINIG four-side planer
(manufactured by the German WEINIG GROUP, mode:
U23 EL), select one of the polished surfaces as the sur-
face to be strengthened, make the selected polished sur-
face parallel to the fiber direction of the wood, put the
30mm thick polished wood profiles into the hydraulic
three-layer hot press, make the hot pressing plate of the
said hot press face the surface to be strengthened, adjust
the temperature of the said hot pressing plate to 250°C,
control the pressing speed of the hot pressing plate to
10mm/s, press the wood profiles being compressed in
the hot press to 24mm thickness, pressure of the hot
press when pressing is 20MPa. After finishing the press-
ing, maintain pressure and keep warm the wood profiles
for 20 minutes, 20 minutes later slowly release the pres-
sure by controlling the releasing speed to 0.01 mm/s,
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place the wood profiles indoors for natural cooling. Put
the cooled profiles in the moisture control room for six
days, the relative humidity thereof is around 85% and the
temperature thereof is 50°C. After controlling the
moisture , the moisture content is within 7-8%. Store the
profiles for a certain period, after which perform tongue-
and-groove, surface sanding and surface finishing to ac-
quire a solid wood floor board. Hardness of the 3-4mm
thick upper part of the compressed surface of the floor
board of the present invention is obviously strengthened,
and moisture content of the flooring obtained in this em-
bodiment is within 7-8%, which stays stable in all climate
conditions. Density of the said solid wood floor board is
350kg/m3, and hardness of the paint film of the strength-
ened surface is 2-3H.
[0032] Example 3: a method for manufacturing the sur-
face reinforced solid wood flooring uses basswood as
the log. It comprises the steps of cutting the dried wood
in a reasonable way according to the size of the solid
wood to be manufactured to obtain a certain batch of
same-sized sawed woods so as to perform subsequent
drying and processing. The cut basswood wood is formed
into blocks and they can be stacked, and then heavy
object is put on the top of the stack, conveying the stack
by fork into the drying kiln for drying, which is steam-
heating head wind type, and controlling the moisture con-
tent at about 12%. Polish surface of the block-shaped
wood that has been dried with WEINIG four-side planer
(manufactured by the German WEINIG GROUP, mode:
U23 EL), select one of the polished surfaces as the sur-
face to be strengthened, make the selected polished sur-
face parallel to the fiber direction of the wood, put the
25mm thick polished wood profiles into the hydraulic
three-layer hot press, make the hot pressing plate of the
said hot press face the surface to be strengthened, adjust
the temperature of the said hot pressing plate to 210°C,
control the pressing speed of the hot pressing plate to
6mm/s, press the wood profiles being compressed in the
hot press to 21mm thickness, pressure of the hot press
when pressing is 20MPa. After finishing the pressing,
maintain pressure and keep warm the wood profiles for
60 minutes, 60 minutes later slowly release the pressure
by controlling the releasing speed to 0.1mm/s, place the
wood profiles indoors for natural cooling. Put the cooled
profiles in the moisture control room for eight days, the
relative humidity thereof is around 85% and the temper-
ature thereof is 55°C. After controlling the moisture, the
moisture content is within 8-9%. Store the profiles for a
certain period, after which perform tongue-and-groove,
surface sanding and surface finishing to acquire a solid
wood flooring. Hardness of the 2.5-3mm thick upper part
of the compressed surface of the floor board of the
present invention is obviously strengthened, and mois-
ture content of the floor board obtained in this embodi-
ment is within 8-9%, which stays stable in all climate con-
ditions. Density of the said solid wood flooring is
422kg/m3, and hardness of the paint film of the strength-
ened surface is 3-4H.

[0033] Example 4: a method for manufacturing the sur-
face reinforced solid wood flooring uses Populus ussur-
iensis as the log. It comprises the steps of cutting the
dried wood in a reasonable way according to the size of
the solid wood to be manufactured to obtain a certain
batch of same-sized sawed woods so as to perform sub-
sequent drying and processing. The cut Populus ussur-
iensis wood is formed into blocks and they can be
stacked, and then heavy object is put on the top of the
stack, conveying the stack by fork into the drying kiln for
drying, which is steam-heating head wind type, and con-
trolling the moisture content at about 12%. Polish surface
of the block-shaped wood that has been dried with WEIN-
IG four-side planer (manufactured by the German WEIN-
IG GROUP, mode: U23 EL), select one of the polished
surfaces as the surface to be strengthened, make the
selected polished surface parallel to the fiber direction of
the wood, put the 28mm thick polished wood profiles into
the hydraulic three-layer hot press, make the hot pressing
plate of the said hot press face the surface to be strength-
ened, adjust the temperature of the said hot pressing
plate to 230°C, control the pressing speed of the hot
pressing plate to 8mm/s, press the wood profiles being
compressed in the hot press to 23mm thickness, pres-
sure of the hot press when pressing is 25MPa. After fin-
ishing the pressing, maintain pressure and keep warm
the wood profiles for 35 minutes, 35 minutes later slowly
release the pressure by controlling the releasing speed
to 0.01mm/s, place the wood profiles indoors for natural
cooling. Put the cooled profiles in the moisture control
room for four days, the relative humidity thereof is around
95% and the temperature thereof is 55°C. After control-
ling the moisture, the moisture content is within 8-9%.
Store the profiles for a certain period, after which perform
tongue-and-groove, surface sanding and surface finish-
ing to acquire a solid wood floor board. Hardness of the
3-5mm thick upper part of the compressed surface of the
floor board of the present invention is obviously strength-
ened, and moisture content of the floor board obtained
in this embodiment is within 8-9%, which stays stable in
all climate conditions. Density of the said solid wood floor-
ing is 477kg/m3, and hardness of the paint film of the
strengthened surface is 6-8H.
[0034] Example 5: a method for manufacturing the sur-
face reinforced solid wood flooring uses Populus ussur-
iensis as the log. It comprises the steps of cutting the
dried wood in a reasonable way according to the size of
the solid wood to be manufactured to obtain a certain
batch of same-sized sawed woods so as to perform sub-
sequent drying and processing. The cut Populus ussur-
iensis wood is formed into blocks and they can be
stacked, and then heavy object is put on the top of the
stack, conveying the stack by fork into the drying kiln for
drying, which is steam-heating head wind type, and con-
trolling the moisture content at about 10%. Polish surface
of the block-shaped wood that has been dried with WEIN-
IG four-side planer (manufactured by the German WEIN-
IG GROUP, mode: U23 EL), select one of the polished
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surfaces as the surface to be strengthened, make the
selected polished surface parallel to the fiber direction of
the wood, put the 27mm thick polished wood profiles into
the hydraulic three-layer hot press, make the hot pressing
plate of the said hot press face the surface to be strength-
ened, adjust the temperature of the said hot pressing
plate to 240°C, control the pressing speed of the hot
pressing plate to 6mm/s, press the wood profiles being
compressed in the hot press to 23mm thickness, pres-
sure of the hot press when pressing is 25MPa. After fin-
ishing the pressing, maintain pressure and keep warm
the wood profiles for 35 minutes, 35 minutes later slowly
release the pressure by controlling the releasing speed
to 0.01mm/s, place the wood profiles indoors for natural
cooling. Put the cooled profiles in the moisture control
room for five days, the relative humidity thereof is around
85% and the temperature thereof is 65°C. After control-
ling the moisture, the moisture content is within 6-7%.
Store the profiles for a certain period, after which perform
tongue-and-groove, surface sanding and surface finish-
ing to acquire a solid wood flooring. Hardness of the
2-3mm thick upper part of the compressed surface of the
floor board of the present invention is obviously strength-
ened, and moisture content of the floor board obtained
in this embodiment is within 7-8%, which stays stable in
all climate conditions. Density of the said solid wood floor
board is 460kg/m3, and hardness of the paint film of the
strengthened surface is 2-3H.
[0035] Example 6: a method for manufacturing the sur-
face reinforced solid wood flooring uses Populus ussur-
iensis as the log. It comprises the steps of cutting the
dried wood in a reasonable way according to the size of
the solid wood to be manufactured to obtain a certain
batch of same-sized sawed woods so as to perform sub-
sequent drying and processing. The cut Populus ussur-
iensis wood is formed into blocks and they can be
stacked, and then heavy object is put on the top of the
stack, conveying the stack by fork into the drying kiln for
drying, which is steam-heating head wind type, and con-
trolling the moisture content at about 9%. Polish surface
of the block-shaped wood that has been dried with WEIN-
IG four-side planer (manufactured by the German WEIN-
IG GROUP, mode: U23 EL), select one of the polished
surfaces as the surface to be strengthened, make the
selected polished surface parallel to the fiber direction of
the wood, put the 27mm thick polished wood profiles into
the hydraulic three-layer hot press, make the hot pressing
plate of the said hot press face the surface to be strength-
ened, adjust the temperature of the said hot pressing
plate to 225°C, control the pressing speed of the hot
pressing plate to 9mm/s, press the wood profiles being
compressed in the hot press to 22mm thickness, pres-
sure of the hot press when pressing is 25MPa. After fin-
ishing the pressing, maintain pressure and keep warm
the wood profiles for 45 minutes, 45 minutes later slowly
release the pressure by controlling the releasing speed
to 0.01mm/s, place the wood profiles indoors for natural
cooling. Put the cooled profiles in the moisture control

room for four days, the relative humidity thereof is around
95% and the temperature thereof is 65°C. After control-
ling the moisture, the moisture content is within 7-8%.
Store the profiles for a certain period, after which perform
tongue-and-groove, surface sanding and surface finish-
ing to acquire a solid wood floor board. Hardness of the
2-3mm thick upper part of the compressed surface of the
floor board of the present invention is obviously strength-
ened, and moisture content of the floor board obtained
in this embodiment is within 7-8%, which stays stable in
all climate conditions. Density of the said solid wood floor-
ing is 468kg/m3, and hardness of the paint film of the
strengthened surface is 2-3H.
[0036] In the present invention, the moisture content
of the wood uncompressed is determined according to
the GB 1931-91 Method for determination of the moisture
content of wood. The moisture content of the finished
floor board is determined according to the Profiles 4.3 of
the GB/T 17657 - 1999 Test methods of evaluating the
properties of wood-based panels and surface decorated
wood-based panels. The hardness of the paint film of the
finished floor board is determined according to the
GB/T6739 - 1996 Determination of film hardness by pen-
cil test. The density of the wood uncompressed is deter-
mined according to the GB 1933 - 91 Method for deter-
mination of the density of wood. The density of the floor
board compressed is determined according to the Pro-
files 4.2 of the GB/T 17657- 1999 Test methods of eval-
uating the properties of wood-based panels and surface
decorated wood-based panels. The abrasion resistance
of the surface of the paint film of the floor board is deter-
mined according to the GB/T 15036.2-2001 Solid wood
flooring-Examination and test methods.

Claims

1. A manufacturing method for a surface-strengthened
solid wood floor board wherein the density of it is 300
∼ 580Kg/m3, the thickness of the reinforced surface
is 1 ∼ 5mm, the hardness of a paint film on the rein-
forced surface according to the Standard
GB/T6739-1996 is 2H ∼ 8H and overall moisture con-
tent of the profiles is 6 ∼ 9%, comprising the following
steps:

( 1 ) Drying log profiles, the moisture content of
the dried wood profiles being controlled within 7
∼ 16%;
( 2 ) Compressing the log profiles by the hot
press within 210°C-250°C, the pressing speed
of the hot press being within 4mm/s ∼ 10mm/s;
( 3 ) Keeping warm the profiles obtained after
the compression for 20-60 minutes by keeping
the temperature of the hot press at the temper-
ature of step (2) or 10°C-80°C. lower than the
hot pressing temperature of step (2) and main-
taining pressure;
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( 4 ) Controlling the moisture content of the pro-
files within 6-9%;
( 5 ) Tonguing and grooving the profiles;
( 6 ) Surface sanding and finishing,

2. The manufacturing method for the surface strength-
ened solid wood floor board as claimed in claim 1,
characterized in that during the said step of drying
log profiles, moisture content of the dried wood pro-
files are controlled within 7-13%.

3. The manufacturing method for the surface stength-
ened solid wood floor board as claimed in claim 1,
characterized in that surface of the wood profiles
are polished after drying log profiles.

4. The manufacturing method for the surface stength-
ened solid wood floor board as claimed in claim 1,
characterized in that the temperature of the hot
press in step (2) is controlled within 230°C-250°C.

5. The manufacturing method for the surface stength-
ened solid wood floor board as claimed in claim 1,
characterized in that the compression ratio of the
log profiles in step (2) is within 15%-25%.

6. The manufacturing method for the surface stength-
ened solid wood floor board as claimed in claim 1,
characterized in that the said compressed log pro-
files are kept warm for 20-40 minutes.

7. The manufacturing method for the surface stength-
ened solid wood floor board as claimed in claim 1,
characterized in that the moisture content of the
profiles in step (4) is controlled within 7-8%.

8. The manufacturing method for the surface stength-
ened solid wood floor board as claimed in claim 1,
characterized in that controlling moisture content
of the profiles within 6-9% in step (4) is achieved by
the step of putting the profiles in the moisture control
room, whose temperature is 40°C-65°C and relative
humidity is 75%-95%.

Patentansprüche

1. Herstellungsverfahren für einen oberflächenver-
stärkten Massivholzbodenbelag, wobei seine Dichte
300 - 580 kg/m3 ist, die Dicke der verstärkten Ober-
fläche 1 - 5 mm ist, die Härte eines Lackfilms auf der
verstärkten Oberfläche gemäß dem Standard
GB/T6739-1996 2H - 8H ist und der gesamte Feuch-
tigkeitsgehalt der Profile 6 - 9% ist, das die folgenden
Schritte umfasst:

(1) Trocknen von Baumstammprofilen, wobei
der Feuchtigkeitsgehalt der getrockneten Holz-

profile innerhalb von 7 - 16% gesteuert wird;
(2) Komprimieren der Baumstammprofile durch
die Heißpresse innerhalb von 210°C - 250°C,
wobei die Pressgeschwindigkeit der Heißpres-
se innerhalb von 4 mm/s - 10 mm/s liegt;
(3) 20 - 30 Minuten Warmhalten der nach der
Kompression erhaltenen Profile, indem die
Temperatur der Heißpresse bei der Temperatur
von Schritt (2) oder 10°C - 80°C niedriger als
die Heißpresstemperatur von Schritt (2) gehal-
ten wird und der Druck aufrecht erhalten wird;
(4) Steuern des Feuchtigkeitsgehalts der Profile
innerhalb von 6 - 9%;
(5) Ausbilden von Nut und Feder in den Profilen;
(6) Schleifen und Endbearbeiten der Oberflä-
che.

2. Herstellungsverfahren für den oberflächenverstärk-
ten Massivholzbodenbelag nach Anspruch 1, da-
durch gekennzeichnet, dass der Feuchtigkeitsge-
halt der getrockneten Holzprofile während des
Schritts zum Trocknen von Baumstammprofilen in-
nerhalb von 7 -13% gesteuert wird.

3. Herstellungsverfahren für einen oberflächenver-
stärkten Massivholzbodenbelag nach Anspruch 1,
dadurch gekennzeichnet, dass die Oberfläche der
Holzprofile nach dem Trocknen der Baumstammpro-
file poliert wird.

4. Herstellungsverfahren für einen oberflächenver-
stärkten Massivholzbodenbelag nach Anspruch 1,
dadurch gekennzeichnet, dass die Temperatur
der Heißpresse in Schritt (2) innerhalb von 230°C -
250°C gesteuert wird.

5. Herstellungsverfahren für einen oberflächenver-
stärkten Massivholzbodenbelag nach Anspruch 1,
dadurch gekennzeichnet, dass das Kompressi-
onsverhältnis der Baumstammprofile in Schritt (2)
innerhalb von 15% - 25% liegt.

6. Herstellungsverfahren für einen oberflächenver-
stärkten Massivholzbodenbelag nach Anspruch 1,
dadurch gekennzeichnet, dass die komprimierten
Baumstammprofile 20 - 40 Minuten lang warm ge-
halten werden.

7. Herstellungsverfahren für einen oberflächenver-
stärkten Massivholzbodenbelag nach Anspruch 1,
dadurch gekennzeichnet, dass der Feuchtigkeits-
gehalt der Profile in Schritt (4) innerhalb von 7 - 8%
gesteuert wird.

8. Herstellungsverfahren für einen oberflächenver-
stärkten Massivholzbodenbelag nach Anspruch 1,
dadurch gekennzeichnet, dass das Steuern des
Feuchtigkeitsgehalts der Profile innerhalb von 6 - 9%

13 14 



EP 2 255 937 B1

9

5

10

15

20

25

30

35

40

45

50

55

in Schritt (4) durch den Schritt des Legens der Profile
in den Feuchtigkeitskontrollraum, dessen Tempera-
tur 40°C - 65°C ist und dessen relative Feuchtigkeit
75% - 95% ist, erreicht wird.

Revendications

1. Procédé de fabrication de plancher en bois massif
renforcé en surface, dans lequel la densité de celui-
ci est de 300 à 580 kg/m3, l’épaisseur de la surface
renforcée est de 1 à 5 mm, la dureté d’un feuil de
peinture sur la surface renforcée selon la Norme
GB/T6739-1996 est de 2 H à 8 H et le taux global
d’humidité des profilés est de 6 à 9 %, comportant
les étapes suivantes :

(1) séchage de poutres profilées, le taux d’hu-
midité des profilés en bois séchés étant main-
tenu dans un intervalle de 7 à 16 % ;
(2) compression des poutres profilées dans une
presse à chaud à une température de 210°C à
250°C, la vitesse de compression étant de 4
mm/s à 10 mm/s ;
(3) maintien au chaud des profilés obtenus
après la compression pendant 20 à 60 minutes
en conservant la température de la presse à
chaud à la température de l’étape (2) ou 10°C
à 80°C au-dessous de la température de com-
pression à chaud de l’étape (2) et en maintenant
la pression ;
(4) régulation du taux d’humidité des profilés
dans un intervalle de 6 à 9 % ;
(5) bouvetage et mortaisage des profilés ;
(6) ponçage et finissage.

2. Procédé de fabrication de plancher en bois massif
renforcé en surface selon la revendication 1, carac-
térisé en ce que, pendant ladite étape de séchage
de poutres profilées, le taux d’humidité des profilés
en bois séchés est maintenu dans un intervalle de
7 à 13 %.

3. Procédé de fabrication de plancher en bois massif
renforcé en surface selon la revendication 1, carac-
térisé en ce que la surface des profilés en bois est
polie après le séchage des poutres profilées.

4. Procédé de fabrication de plancher en bois massif
renforcé en surface selon la revendication 1, carac-
térisé en ce que la température de la presse à chaud
lors de l’étape (2) est maintenue dans un intervalle
de 230°C à 250°C.

5. Procédé de fabrication de plancher en bois massif
renforcé en surface selon la revendication 1, carac-
térisé en ce que le taux de compression des poutres
profilées lors de l’étape (2) se situe dans un intervalle

de 15 % à 25 %.

6. Procédé de fabrication de plancher en bois massif
renforcé en surface selon la revendication 1, carac-
térisé en ce que lesdites poutres profilées compri-
mées sont maintenues au chaud pendant 20 à 40
minutes.

7. Procédé de fabrication de plancher en bois massif
renforcé en surface selon la revendication 1, carac-
térisé en ce que le taux d’humidité des profilés lors
de l’étape (4) est maintenu dans un intervalle de 7
à 8 %.

8. Procédé de fabrication de plancher en bois massif
renforcé en surface selon la revendication 1, carac-
térisé en ce que le maintien d’un taux d’humidité
des profilés dans l’intervalle de 6 à 9 % lors de l’étape
(4) est réalisé par l’opération consistant à mettre les
profilés dans la salle de régulation d’humidité où la
température est de 40°C à 65°C et l’humidité relative
est de 75 % à 95 %.
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