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Description
FIELD OF THE INVENTION

[0001] The invention relates to a method for manufac-
turing plywood from wood veneers. The invention also
relates to plywood comprising a plurality of veneer layers
stacked on top of another and glued together with a ther-
mosetting adhesive including water or an adhesive com-
position including water. Further, the invention relates to
the use of plywood according to the present invention.

BACKGROUND OF THE INVENTION

[0002] In general, plywood consists of three or more
veneer layers, most of which are laid with their grain at
right angle to their adjacent veneer layers so that the
veneer layers form a cross-bonded structure. In distinc-
tion from plywood, laminated veneer lumber (LVL) is a
strongly orientated wooden product, having normally the
grain direction of all the veneer layers in parallel to each
other.

[0003] Document EP 2705 950 A1 discloses plywood
and a method for manufacturing plywood. The method
comprises forming veneer layers of the plywood by laying
veneers of wood material on top of the other such that
each veneer layer of the plywood comprises at least one
veneer, the number of the veneer layers in the plywood
being 12 to 44, applying an adhesive between the veneer
layers when the veneers are laid on top of the other, and
hot-pressing the veneer layers together, wherein the ve-
neers are laid such that in 25 to 38.4% of the veneer
layers a grain direction in the veneer layers is perpendic-
ular to the first principal strength direction of the plywood
and the grain direction of the veneer(s) in at least one
veneer layer among three topmost veneer layers or
among three bottorn veneer layers is crosswise to a grain
direction of the veneer(s) in at least one other veneer
layer among the three topmost or three bottom veneer
layers.

SUMMARY OF THE INVENTION

[0004] The invention is defined by the features of the
independent claims.

[0005] According to the invention, plywood is manu-
factured from wood veneers using a method that com-
prises:

- applying an adhesive on some of the veneers, the
adhesive comprising a thermosetting resin including
water or an adhesive composition including water,

- laying the veneers on top of another to produce a
plywood billet which comprises a surface veneer at
the bottom and on the top of the plywood billet, the
surface veneers having their grain running in a first
direction; from two to four oriented veneers next to
each surface veneer, the oriented veneers having
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their grain running in a second direction which is per-
pendicular to said first direction; and a plurality of
interior veneers having their grain alternately in the
first direction and the second direction so that the
interior veneers form a cross-bonded structure;
wherein the veneers are selected so thatthe average
density of the oriented veneers is higher than the
average density of the plurality of interior veneers,

- hot pressing the plywood billet to glue the veneers
together, in which connection water from the adhe-
sive vaporizes, penetrates into the veneers and fi-
nally escapes therefrom, which causes compression
of the veneers, and

- sanding plywood to reach a desired plywood thick-
ness.

[0006] In an embodiment of the method, the average
density (as measured before adhesive application and
hot pressing) of the veneers included in the plywood billet
is at least 550 kg/m3, preferably at least 570 kg/m3.
[0007] In an embodiment of the method, the veneers
are sorted so that the average density (as measured be-
fore adhesive application and hot pressing) of the ve-
neers used as oriented veneers is at least 3%, preferably
at least 4%, more preferably at least 5% higher than the
average density of the veneers used as interior veneers.
[0008] In an embodiment of the method, the number
of veneers included in the plywood billet is at least 9,
preferably at least 13, more preferably at least 15.
[0009] In an embodiment of the method, the number
of veneers included in the plywood billet is from 11 to 15.
This kind of plywood is suitable for use in concrete forms.
[0010] In another embodiment of the method, the
number of veneers included in the plywood billet is from
15 to 29, preferably from 17 to 25. This kind of plywood
is suitable for use in floorings of the cargo space of trucks,
trailers and railway carriages.

[0011] In an embodiment of the method, the number
of oriented veneers laid next to each surface veneer is
identical. The number of oriented veneers laid next to
each surface veneer can be four, three or two, most pref-
erably three.

[0012] Inanembodimentofthe method, allthe veneers
included in the plywood billet are of the same wood spe-
cies. This wood species can be, for instance, birch or
beech, most preferably birch.

[0013] In an embodiment of the method, each veneer
of the plurality of interior veneers is laid so that it has a
grain direction which is perpendicular to the grain of both
its adjacent veneers. This structure is normally used
when the number of interior veneers is odd.

[0014] In an alternative embodiment, two veneers of
the plurality of interior veneers are laid so that they have
a grain direction which is parallel to that of an adjacent
veneer, whereas all the other veneers of the plurality of
interior veneers are laid so that they have a grain direction
which is perpendicular to the grain of their adjacent ve-
neers. This structure is normally used when the number
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of interior veneers is even.

[0015] The adhesive may comprise a thermosetting
resin.

[0016] The adhesive includes water.

[0017] The adhesive may comprise a thermosetting

resin including water.

[0018] In an embodiment of the method the adhesive
is a phenolic resin in liquid form. The water content of
the liquid binder composition used for gluing together the
veneers can be 40 - 60%, preferably 43 - 55%.

[0019] In an embodiment of the method, a coating is
provided on at least one side of plywood, preferably on
both sides. Plywood can be coated with a thermosetting
resin, or a cellulose film impregnated with a thermosetting
resin.

[0020] In an embodiment of the method, the coating
comprises thermosetting resin. The thermosetting resin
can comprise, for instance, a phenolic resin.

[0021] The plywood comprises a plurality of veneer lay-
ers stacked on top of another and glued together with a
thermosetting adhesive including water or an adhesive
composition including water, the veneer layers compris-

ing:

- asurface veneer layer on both opposite sides of ply-
wood, the surface veneer layers having their grain
running in a first direction;

- from two to four oriented veneer layers next to each
surface veneer layer, the oriented veneer layers hav-
ing their grain running in a second direction, which
is perpendicular to said first direction;

- aplurality of interior veneer layers having their grain
running alternately in the first direction and the sec-
ond direction so that the interior veneer layers form
a cross-bonded structure;

wherein the average density of the oriented veneer layers
is higher than the average density of the plurality of inte-
rior veneer layers, wherein the average density repre-
sents the density of dried veneers before they are stacked
into a plywood billet.

[0022] In an embodiment of plywood, the number of
oriented veneer layers on both sides of plywood is iden-
tical. The number of oriented veneer layers next to each
surface veneer layer can be four, three or two, most pref-
erably three.

[0023] In an embodiment of plywood, the density of
plywood is at least 630 kg/m3, preferably at least 650
kg/m3, more preferably at least 670 kg/m3.

[0024] Inanembodimentof plywood, the density of the
oriented veneer layers is at least 2%, preferably at least
4%, more preferably at least 5% higher than the average
density of the interior veneer layers.

[0025] In an embodiment of the invention, a flooring
for a cargo space of a freight transport vehicle or a freight
transport unit of a freight transport vehicle, which flooring
is fastened to a chassis of the freight transport vehicle or
to a chassis of the freight transport unit of a freight trans-
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port vehicle, comprises a plywood board formed of ply-
wood panels according to the present invention or ply-
wood panels manufactured by a method according to the
present invention.

[0026] In an embodiment of the invention, a flooring
for a cargo space of a freight transport vehicle or a freight
transport unit of a freight transport vehicle, which flooring
is fastened to a chassis of the freight transport vehicle or
to a chassis of the freight transport unit of a freight trans-
port vehicle, comprises a plywood board formed of two
or more plywood panels manufactured by a method ac-
cording to the present invention.

[0027] Inanembodimentoftheinvention, inaconcrete
form comprising plywood board fastened to a framework,
the plywood board consists of two or more plywood pan-
els according to the present invention or plywood panels
manufactured according to the present invention.
[0028] The adhesive may be a thermosetting resin. In
an embodiment of plywood, the adhesive is an adhesive
composition including water. In an embodiment of ply-
wood, the adhesive is a thermosetting adhesive including
water. In an embodiment of plywood, the adhesive is a
phenolic resin in liquid form.

[0029] In an embodiment of plywood, a coating is pro-
vided on at least one side of plywood, preferably on both
sides of plywood. In an embodiment of plywood, the coat-
ing comprises thermosetting resin. In an embodiment of
plywood, the thermosetting resin is impregnated in a cel-
lulose film. In an embodiment of plywood, the coating
comprises phenolic resin.

[0030] Inan embodiment of plywood, the thickness of
plywood is at least 10 mm, preferably at least 15 mm,
more preferably at least 17 mm. In an embodiment of
plywood, the thickness of plywood is from 15 mm to 20
mm. In an embodiment of plywood, the thickness of ply-
wood is from 20 mm to 40 mm, preferably from 25 mm
to 35 mm.

[0031] The plywood can be manufactured by a method
according to the present invention.

[0032] The embodiments of the invention described
hereinbefore may be used in any combination with each
other. Several of the embodiments may be combined to-
gether to form a further embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
constitute a part of this specification, illustrate embodi-
ments of the invention and together with the description
help to explain the principles of the invention. In the draw-
ings:

Figure 1 schematically shows an embodiment of ply-
wood.

Figure 2 illustrates the compression of veneers at
different positions during hot pressing of plywood.
Figures 3(a) to 3(f) schematically show six other em-
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bodiments of plywood.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0034] Herein, the term "veneer" is used to refer to a
thin sheet of wood material peeled from a log. In case of
hardwood veneers, the veneer thickness is normally
0.8-2.0 mm, more preferably 1.0-1.8 mm, most preferably
1.2-1.6 mm. A typical thickness of birch veneeris 1.4 mm.
[0035] The "average density" of veneers has been
measured from a plurality of veneers dried into a moisture
content of about 3%, before gluing and hot pressing. That
is to say, the average density represents the density of
dried veneers before they are stacked into a plywood
billet. Itis wellknown that the density of individual veneers
peeled from the same log can vary widely.

[0036] Herein, the term "veneer layer" is used to refer
to aveneerlayerin plywood after gluing and hot-pressing.
Consequently, the density of veneer layers is influenced
by the adhesive applied between the veneers and com-
pression of the veneers during hot pressing.

[0037] Herein, the term "cross-bonded structure" is
used to denote a plywood structure in which either all the
veneers are cross-bonded or all but one pair of veneers
are cross-bonded. When the number of veneers is even
and the goal is to reach a nearly symmetric structure,
there has to be one pair of veneers with parallel grains
in the otherwise cross-bonded plywood structure.
[0038] Herein, the terms "oriented veneers" and "ori-
ented veneer layers" are used to refer to a group of ad-
jacent veneers or veneer layers having a similar orienta-
tion of grain.

[0039] Figure 1 schematically shows one embodiment
of plywood. Plywood 1 comprises, from face to center X,
a surface veneer layer A in which the grain is in a first
direction, three oriented veneer layers B in which the
grain is in a second direction, which is perpendicular to
the grain of the surface veneer layer A, and a plurality of
interior veneer layers C in which the grain is alternately
in the first direction and the second direction so that the
interior veneer layers C form a cross-bonded structure.
In this illustration, the first grain direction (indicated with
vertical stripes) is perpendicular to the plane of paper,
and the second direction (non-striped area) is parallel to
the plane of paper. Further, there is thermosetting adhe-
sive between the veneer layers. The thermosetting ad-
hesive can be, for instance, a phenolic resin. Both faces
of plywood are provided with a coating 2, which can be,
for instance, in the form of a cellulose film impregnated
with a thermosetting resin including water. The thermo-
setting resin can be, for instance, a phenolic resin.
[0040] Plywood is manufactured from veneers which
have been peeled from a log and dried to a desired mois-
ture content. Some of the veneers are passed through a
glue spreader where a thermosetting adhesive is applied
on both sides of the veneer. Veneers are stacked on top
of another in a preselected order and orientation to pro-
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duce a laid-up assembly of veneers, so called plywood
billet. The plywood billet is subjected to hot pressing
which is carried out between heated metal plates. During
hot pressing the veneers are consolidated and the ther-
mosetting adhesive between them is cured. After hot
pressing plywood is sanded to reach a desired thickness.
Finally, a coating can be applied on one or both surfaces
of plywood. The coating material can be applied in liquid
form or in the form of a cellulose film, or paper, impreg-
nated with the coating material. Further, at least one of
the coated surfaces can be provided with a surface pro-
filing to increase the friction of the surface.

[0041] Hot pressing has two main objectives: to press
the glue into a thin layer over (and into) each veneer, and
to activate the thermosetting adhesive. At the same time,
water contained in the adhesive evaporates and pene-
trates into the veneers. The veneers first swell and then,
after the vapor starts to release from the plywood billet,
shrink.

[0042] Hot pressing can be carried out with a stepwise
or a steplessly lowering pressure. In general, there are
three main steps in hot pressing. First, a high peak pres-
sure is applied for a short time to bring the veneers to-
gether and to spread the adhesive between the veneers.
Then, the pressure is reduced to about half of the peak
pressure. Finally, a low end pressure is applied in order
that water vapor can escape from the plywood billet.
[0043] Inhot pressing of birch veneer, the temperature
of press plates is typically around 130°C. The pressure
and duration of pressing depend on the number of ve-
neers and, thus, the thickness of plywood. The target is
toraise the temperature in the center of the plywood billet
to at least 100°C so that all the free water can be made
to evaporate.

[0044] The number of veneer sheets stacked into a
plywood billet is generally selected so that a predeter-
mined plywood thickness can be reached after hot press-
ing. The fine adjustment of plywood thickness is then to
be carried out by sanding plywood in a finishing step.
[0045] One problem of the prior art is that the plywood
thickness tends to vary after hot pressing even though
the number of veneers included in the plywood billet is
kept constant. For example, when producing a plurality
of birch plywood panels consisting of 13 veneer layers,
the thickness of the plywood panel after 30 minutes of
hot pressing was discovered to vary in a range from 16.9
mm to 18.4 mm.

[0046] Figure 2 shows how a veneer’s location in a
plywood lay-up influences on the compression of the ve-
neer during hot pressing. The test was carried out with
a plurality of cross-bonded plywood lay-ups, each con-
sisting of 13 birch veneers. The target thickness of ply-
wood after hot pressing was 18 mm. Figure 2 clearly
shows that the second, third and fourth veneers from the
surface are compressed the most. In this test all the ve-
neers were cross-bonded. If the second, third and fourth
veneers were oriented (with the same grain direction),
their compression would have been even higher.
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[0047] High density veneers are able to absorb more
water vapor than low density veneers. On the other hand,
high density veneers compress less during the high pres-
sure stage (pressure over 1 MPa) when they dry. The
compressibility of the selected high density veneers is
alsomore predictable than the compressibility of random-
ly selected interior veneers.

[0048] The compressibility of individual veneers has
been found to depend on their density and their location
in the veneer lay-up. Hence, if veneers of low density and
veneers of high density are randomly used at a position
where the compression of the veneer tends to be high,
the variation of plywood thickness after hot pressing can
be expected to be high.

[0049] Byselectingthe oriented veneers disposed next
to a surface veneer so that their average density is higher
than the average density of the interior veneers, it is pos-
sible to reduce the thickness variations in plywood. When
the thickness variationis reduced, less sanding is needed
to reach the desired final thickness. Hence, surface ve-
neer layers A can be kept more intact, and the risks of
cracking of the surface veneers A or delamination of coat-
ing 2 are reduced.

[0050] Plywood according to the present invention is
preferably manufactured from veneers with a density of
at least 550 kg/m3, preferably 570 kg/m3 (measured at
moisture content of 3%). Suitable wood species include,
for instance, birch and beech. Preferably all the veneers
of plywood are of the same wood species. The veneers
used as oriented veneers can have an average density
which is at least 3%, preferably at least 4%, more pref-
erably at least 5% higher than the average density of the
veneers used as interior veneers.

[0051] The density of the plywood according to the
present invention can be at least 630 kg/m3, preferably
at least 650 kg/m3, more preferably at least 670 kg/m3
(measured at moisture content of 10%). The average
density of the oriented veneer layers can be at least 2%,
preferably atleast 4%, more preferably atleast 5% higher
than the average density of the interior veneer layers.
[0052] Figure 1 shows one possible embodiment of
plywood structure. It has to be noted that the structure
need not be fully symmetrical if warping of plywood can
be prevented by other means. It is of higher importance
that the number of oriented high-density veneer layers
is the same next to each surface veneer layer.

[0053] Figures 3(a) to 3(f) schematically show six fur-
ther embodiments of plywood. In these figures, horizontal
strokes denote veneer layers having their grain direction
oriented parallel to the plane of paper, and vertical
strokes denote veneer layers having their grain direction
oriented at perpendicular to the plane of paper.

[0054] Figure 3(a) schematically shows plywood hav-
ing a surface veneer layer A on each side, four oriented
veneer layers B next to each surface veneer layer A, and
11 interior veneer layers C which are cross-bonded. The
grain of the oriented veneer layers B is perpendicular to
the grain of the surface veneer layers A. Each interior
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veneer layer C has a grain direction which is perpendic-
ular to the grain direction of its two closest veneer layers.
The average density of the oriented veneer layers B is
higher than the average density of the interior veneer
layers C. The total number of veneer layers is 21.
[0055] Figure 3(b) schematically shows plywood which
differs from plywood of Figure 3(a) in that the number of
oriented veneer layers B next to each surface veneer
layer A is three. The total number of veneer layers is 19.
[0056] Figure 3(c) schematically shows plywood which
differs from plywood of Figure 3(a) in that the number of
oriented veneer layers B next to each surface veneer
layer A is two. The total number of veneer layers is 17.
[0057] Figure 3(d) schematically shows plywood which
differs from plywood of Figure 3(a) in that the number of
interior veneer layers C is an even number. Consequent-
ly, there needs to be two interior veneer layers next to
each other arranged to have parallel grain direction. The
veneer layers having parallel grain direction need not be
the middlemost veneer layers. The total number of ve-
neer layers is 20.

[0058] Figure 3(e) schematically shows plywood which
differs from plywood of Figure 3(d) in that the number of
oriented veneer layers B next to each surface veneer
layer A is three. The total number of veneer layers is 18.
[0059] Figure 3(f) schematically shows plywood which
differs from plywood of Figure 3(d) in that the number of
oriented veneer layers B next to each surface veneer
layer A is two. The total number of veneer layers is 16.
[0060] The number of interior veneer layers C can be
different from those shown in Figure 1 or Figures 3(a) to
3(f). A minimum of three interior layers C is needed to
produce a cross-bonded plywood structure. Conse-
quently, the number of veneer layers is at least 9, pref-
erably atleast 13, more preferably at least 15. In plywood
that is suitable for use in concrete forms the number of
veneer layers can range from 11 to 15. In plywood that
is suitable for use in cargo space floorings the number
of veneer layers can range from 17 to 25.

[0061] Sanding reduces the thickness of surface ve-
neer layers A, thus the total thickness of plywood is also
reduced. As aresult of thinning, the surface veneerlayers
A tend to form an unstable base for coating. When ply-
wood is repeatedly exposed to wear and tear, the insta-
bility of the surface veneer layer can lead to cracking of
the surface veneer layer A or delamination of the coating
2. If the thickness of the surface veneer layer A can be
kept as intact as possible by minimizing the need for
sanding, a uniform and stable coating 2 can be obtained.
[0062] The predictability of plywood thickness after hot
pressing can be improved by selecting the oriented ve-
neers so that their average density is higher than the
average density of the plurality of interior veneers. Con-
sequently, the compressibility of the plywood billet comes
up to expectations, less extra veneers are needed to
reach a desired plywood thickness, and sanding of ply-
wood to reach a desired nominal thickness can be kept
at a minimum.
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[0063] The presentinvention allows minimizing mate-
rial losses due to sanding. Normally the sanding loss is
about 0.6-2 mm, but the new method enables lowering
the sanding loss to about 0.3-1 mm.

[0064] Plywood according to the present invention is
suitable for use as flooring in the cargo space of a freight
transport vehicle or a freight transport unit of a freight
transport vehicle, which flooring is fastened to a chassis
ofthe freight transport vehicle or to a chassis of the freight
transport unit of a freight transport vehicle. Typically, a
trailer or another similar freight transport unit of a freight
transport vehicle is loaded and unloaded with a forklift,
which is driven on and off the cargo space of the trailer.
The surface of the flooring is subjected to repeated abra-
sion, wear and tear and alternating stresses. Further, the
surface of the flooring, which consists of two or more
plywood panels joined side by side, must be free of steps
or dents.

[0065] Plywood according to the present invention is
also suitable for use in the manufacture of concrete forms
in which plywood panels are fastened to a framework,
which supports plywood against the pressure of concrete
poured on the opposite side of plywood.

[0066] It is obvious to a person skilled in the art that
with the advancement of technology, the basic idea of
the invention may be implemented in various ways. The
invention and its embodiments are thus not limited to the
examples described above; instead they may vary within
the scope of the claims.

Claims

1. Method for manufacturing plywood from wood ve-
neers, the method comprising:

- applying an adhesive on some of the veneers,
the adhesive comprising a thermosetting resin
including water or an adhesive composition in-
cluding water,

- laying the veneers on top of another to produce
a plywood billet which comprises a surface ve-
neer (A) at the bottom and on the top of the ply-
wood billet, the surface veneers (A) having their
grain running in a first direction; from two to four
oriented veneers (B) next to each surface ve-
neer (A), the oriented veneers (B) having their
grain running in a second direction which is per-
pendicular to said first direction; and a plurality
of interior veneers (C) having their grain alter-
nately in the first direction and the second direc-
tion so that the interior veneers (C) form a cross-
bonded structure; wherein the veneers are se-
lected so that the average density of the oriented
veneers (B) is higher than the average density
of the plurality of interior veneers (C),

- hot pressing the plywood billet to glue the ve-
neers together, in which connection water from
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the adhesive vaporizes, penetrates into the ve-
neers and finally escapes therefrom, and the ve-
neers compress, and

- sanding plywood to reach a desired plywood
thickness.

A method according to claim 1, wherein the veneers
are sorted so that the average density (as measured
before adhesive application and hot pressing) of the
veneers used as oriented veneers (B) is at least 3%,
preferably at least 4%, more preferably at least 5%
higher than the average density of the veneers used
as interior veneers (C).

A method according to any one of claims 1 to 2,
wherein all the veneers included in the plywood billet
are of the same wood species.

A method according to claim 3, wherein all the ve-
neers included in the plywood billet are of birch.

A method according to any one of claims 1 to 4,
wherein each veneer of the plurality of interior ve-
neers (C) is laid so that it has a grain direction which
is perpendicular to the grain of both its adjacent ve-
neers, or all but two interior veneers are laid so that
they have a grain direction which is perpendicular to
the grain of both their adjacent veneers, in which
case two veneers of the plurality of interior veneers
(C) are laid so that they have a grain direction which
is parallel to the grain of one of their adjacent ve-
neers.

A method according to claim 5, wherein each veneer
of the plurality of interior veneers (C) is laid so that
it has a grain direction which is perpendicular to the
grain of both its adjacent veneers.

A method according to claim 5, wherein two veneers
of the plurality of interior veneers (C) are laid so that
they have a grain direction which is parallel to that
of an adjacent veneer, whereas all the other veneers
of the plurality of interior veneers (C) are laid so that
they have a grain direction which is perpendicular to
the grain of their adjacent veneers.

Plywood comprising a plurality of veneer layers
stacked on top of another and glued together with a
thermosetting adhesive including water or an adhe-
sive composition including water, the veneer layers
comprising:

- a surface veneer layer (A) on both opposite
sides of plywood (1), the surface veneer layers
(A) having their grain running in a first direction;
- from two to four oriented veneer layers (B) next
to each surface veneer layer (A), the oriented
veneer layers (B) having their grain running in a
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second direction, which is perpendicular to said
first direction;

- a plurality of interior veneer layers (C) having
their grainrunning alternately in the first direction
and the second direction so that the interior ve-
neer layers (C) form a cross-bonded structure;

characterized in that the average density of the ori-
ented veneer layers (B) is higher than the average
density of the plurality of interior veneer layers (C),
wherein the average density represents the density
of dried veneers before they are stacked into a ply-
wood billet.

Plywood according to claim 8, wherein all the veneer
layers (A, B, C) are of the same wood species.

Plywood according to claim 9, wherein all the veneer
layers (A, B, C) are of birch.

Plywood according to any one of claims 8 to 10,
wherein the density of plywood (1) is at least 630
kg/m3, preferably atleast 650 kg/m3, more preferably
at least 670 kg/m3.

Plywood according to any one of claims 8 to 10,
wherein the average density of the oriented veneer
layers (B) is atleast 2%, preferably atleast 4%, more
preferably at least 5% higher than the average den-
sity of the interior veneer layers (C).

Plywood according to any one of claims 8 to 12,
wherein each veneer layer of the plurality of interior
veneer layers (C) has a grain direction which is per-
pendicular to the grain of its both adjacent veneer
layers, or all but two of the plurality of interior veneer
layers (C) have a grain direction which is perpendic-
ular to the grain of their both adjacent veneer layers,
the two anomalous veneer layers having a grain di-
rection which is parallel to the grain of one of their
adjacent veneer layers.

Plywood according to claim 13, wherein each veneer
layer of the plurality of interior veneer layers (C) has
a grain direction which is perpendicular to the grain
of its both adjacent veneer layers.

Plywood according to claim 13, wherein two veneer
layers of the plurality of interior veneer layers (C)
have a grain direction which is parallel to a veneer
layer next to it, whereas all the other veneer layers
of the plurality of interior veneer layers (C) have a
grain direction which is perpendicular to the grain of
their both adjacent veneer layers.

A flooring for a cargo space of a freight transport
vehicle or a freight transport unit of a freight transport
vehicle, which flooring is fastened to a chassis of the
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17.

freight transport vehicle or to a chassis of the freight
transport unit of a freight transport vehicle, wherein
the flooring comprises a plywood board formed of
two or more plywood panels according to any one
of claims 8 to 15.

A concrete form comprising plywood board fastened
to a framework, wherein the plywood board consists
of two or more plywood panels according to any one
of claims 8 to 15.

Patentanspriiche

1.

Verfahren zur Herstellung von Sperrholz aus Holz-
furnieren, wobei das Verfahren umfasst:

- Auftragen eines Haftstoffs bzw. Klebstoffs auf
einige der Furniere, wobei der Klebstoff ein war-
mehartbares bzw. thermohartendes Harz, das
Wasser enthélt, oder eine Klebstoffzusammen-
setzung, die Wasser enthalt, umfasst,

- Aufeinanderlegen der Furniere, zur Herstel-
lung eines Sperrholzklobens, der ein Oberfla-
chenfurnier (A) an der Unterseite und an der
Oberseite des Sperrholzklobens aufweist, wo-
bei die Maserung der Oberflachenfurniere (A) in
eine erste Richtung verlauft; zwei bis vier aus-
gerichtete bzw. orientierte Furniere (B) neben
jedem Oberflachenfurnier (A) aufweist, wobei
die Maserung der orientierten Furniere (B) in ei-
ne zweite Richtung verlauft, die senkrecht zu
der ersten Richtung ist; und eine Vielzahl von
Innenfurnieren (C) aufweist, wobei deren Mase-
rung alternierend bzw. abwechselnd in die erste
Richtung und die zweite Richtung verlauft, so
dass die Innenfurniere (C) eine kreuzweise ver-
leimte Struktur bilden; wobei die Furniere derart
ausgewahlt sind, dass die mittlere Dichte der
orientierten Furniere (B) héherist als die mittlere
Dichte der Vielzahl der Innenfurniere (C);

- Heillpressen des Sperrholzklobens, um die
Furniere zusammenzukleben, wobei Verbin-
dungswasser bzw. Bindewasser aus dem Kleb-
stoff verdamptft, in die Furniere eindringt und
schlieBlich aus diesen entweicht und die Furnie-
re zusammengedrickt werden, und

- Schleifen von Sperrholz, um eine gewlinschte
Sperrholzdicke zu erreichen.

Verfahren gemafl Anspruch 1, wobei die Furniere
derart sortiert werden, dass die mittlere Dichte (ge-
messen vor dem Auftragen des Klebstoffs und dem
HeilRpressen) der Furniere, die als orientiere Furnie-
re (B) verwendet werden, mindestens 3%, vorzugs-
weise mindestens 4%, besonders bevorzugt min-
destens 5% hdéher ist als die mittlere Dichte der Fur-
niere, die als Innenfurniere (C) verwendet werden.
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Verfahren gemaf einem der Anspriiche 1 bis 2, wo-
bei alle Furniere, die in dem Sperrholzkloben enthal-
ten sind, aus derselben Holzart bestehen.

Verfahren gemaR Anspruch 3, wobei alle Furniere,
die in dem Sperrholzkloben enthalten sind, aus Birke
bzw. Birkenholz sind.

Verfahren gemaf einem der Anspriiche 1 bis 4, wo-
bei jedes Furnier der Vielzahl von Innenfurnieren (C)
derart verlegt wird, dass es eine Maserungsrichtung
aufweist, die senkrecht zu der Maserung der beiden
benachbarten Furniere ist, oder alle bis auf zwei In-
nenfurniere derart verlegt werden, dass sie eine Ma-
serungsrichtung aufweisen, die senkrecht zu der
Maserung ihrer beiden benachbarten Furniere ist,
wobei in diesem Fall zwei Furniere aus der Vielzahl
von Innenfurnieren (C) derart verlegt werden, dass
sie eine Maserungsrichtung aufweisen, die parallel
zu der Maserung eines ihrer benachbarten Furniere
ist.

Verfahren gemaR Anspruch 5, wobei jedes Furnier
der Vielzahl von Innenfurnieren (C) derart verlegt
wird, dass es eine Maserungsrichtung aufweist, die
senkrecht zu der Maserung der beiden benachbar-
ten Furniere ist.

Verfahren gemafl Anspruch 5, wobei zwei Furniere
der Vielzahl von Innenfurnieren (C) derart verlegt
werden, dass sie eine Maserungsrichtung aufwei-
sen, die parallel zu der eines benachbarten Furniers
ist, wahrend alle anderen Furniere der Vielzahl von
Innenfurnieren (C) derart verlegt werden, dass sie
eine Maserungsrichtung aufweisen, die senkrecht
zu der Maserung ihrer benachbarten Furniere ist.

Sperrholz, das eine Vielzahl von Furnierschichten
aufweist, die aufeinander gestapelt und miteinander
mit einem wamehartbaren bzw. thermohartenden
Harz,

das Wasser enthélt, oder mit einer Klebstoffzusam-
mensetzung, die Wasser enthalt, verklebt sind, wo-
bei die Furnierschichten umfassen:

- eine Oberflachenfurnierschicht (A) auf beiden
gegenuberliegenden Seiten des Sperrholzes
(1), wobeidie Maserung der Oberflachenfurnier-
schichten (A) in einer ersten Richtung verlauft;
- zwei bis vier orientierte Furnierschichten (B)
neben jeder Oberflachenfurnierschicht (A), wo-
bei die Maserung der orientierten Furnierschich-
ten (B) in einer zweiten Richtung verlauft, die
senkrecht zu der ersten Richtung ist;

- eine Vielzahl von Innenfurnierschichten (C),
wobei die Maserung alternierend bzw. abwech-
selnd in die erste Richtung und die zweite Rich-
tung verlauft, so dass die Innenfurnierschichten
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(C) eine kreuzweise verleimte Struktur bilden;

dadurch gekennzeichnet, dass

die mittlere Dichte der orientierten Furnierschichten
(B) héher ist als die mittlere Dichte der Vielzahl von
Innenfurnierschichten (C), wobei die mittlere Dichte
die Dichte von getrockneten Furnieren reprasentiert,
bevor diese zu einem Sperrholzknippel gestapelt
wurden.

Sperrholz gemaR Anspruch 8, wobei alle Furnier-
schichten (A, B, C) aus demselben Holz bestehen.

Sperrholz gemaR Anspruch 9, wobei alle Furnier-
schichten (A, B, C) aus Birke bzw. Birkenholz beste-
hen.

Sperrholzgemal einem der Anspriiche 8 bis 10, wo-
bei die Dichte des Sperrholzes (1) mindestens 630
kg/m3, vorzugsweise mindestens 650 kg/m3, beson-
ders bevorzugt mindestens 670 kg/m3 ist.

Sperrholzgemaf einem der Anspriiche 8 bis 10, wo-
bei die mittlere Dichte der orientierten Furnierschich-
ten (B) mindestens 2%, bevorzugt mindestens 4%,
besonders bevorzugt mindestens 5% hoéher als die
mittlere Dichte der Innenfurnierschichten (C) ist.

Sperrholzgemaf einem der Anspriiche 8 bis 12, wo-
bei jede Furnierschicht der Vielzahl von Innenfur-
nierschichten (C) eine Maserungsrichtung aufweist,
die senkrecht zu der Maserung ihrer beiden benach-
barten Furnierschichten ist, oder alle bis aufzwei der
Vielzahl von Innenfurnierschichten (C) eine Mase-
rungsrichtung aufweisen, die senkrecht zu der Ma-
serung ihrer beiden benachbarten Furnierschichten
ist, wobei die zwei anormalen bzw. abweichenden
Furnierschichten eine Maserungsrichtung aufwei-
sen, die parallel zu der Maserung eines ihrer benach-
barten Furnierschichten ist.

Sperrholz gemal Anspruch 13, wobei jede Furnier-
schicht der Vielzahl von Innenfurnierschichten (C)
eine Maserungsrichtung aufweist, die senkrecht zu
der Maserung ihrer beiden benachbarten Furnier-
schichten ist.

Sperrholz gemaR Anspruch 13, wobei zwei Furnier-
schichten der Vielzahl von Innenfurnierschichten (C)
eine Maserungsrichtung aufweisen, die parallel zu
einer benachbarten Furnierschicht ist, wahrend alle
anderen Furnierschichten der Vielzahl von Innenfur-
nierschichten (C) eine Maserungsrichtung aufwei-
sen, die senkrecht zu der Maserung ihrer beiden be-
nachbarten Furnierschichten ist.

Bodenbelag fir einen Laderaum eines Frachttrans-
portfahrzeugs oder einer Frachttransporteinheit ei-
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nes Frachttransportfahrzeugs, dessen Bodenbelag
an einem Chassis des Frachttransportfahrzeugs
oder an einem Chassis der Frachttransporteinheit
eines Frachttransportfahrzeugs befestigt ist, wobei
der Bodenbelag ein Sperrholzbrett umfasst, das aus
zwei oder mehr Sperrholzplatten gemaf einem der
Anspriiche 8 bis 15 gebildet ist.

Eine konkrete Form bzw. Betonform, die ein Sperr-
holzbrett aufweist, das an einem Rahmen befestigt
ist, wobei das Sperrholzbrett aus zwei oder mehr
Sperrholzplatten bzw. Sperrholzpaneelen gemaR ei-
nem der Anspriiche 8 bis 15 besteht.

Revendications

1.

2,

Procédé de fabrication d’'un contreplaqué a partir de
placages de bois, le procédé comprenant :

- l'application d’'un adhésif sur certains des pla-
cages, 'adhésif comprenant une résine thermo-
durcissable incluant de I'eau ou une composi-
tion adhésive incluant de I'eau,

- la disposition des placages les uns sur les
autres afin de produire un rondin en contrepla-
qué qui comprend un placage de surface (A)
dans le fond et sur le haut du rondin de contre-
plaqué, les placages de surface (A) ayant leur
grain orienté dans une premiere direction ; de
deux a quatre placages orientés (B) prés de cha-
que placage de surface (A), les placages orien-
tés (B) ayant leur grain orienté dans une secon-
de direction qui est perpendiculaire a ladite pre-
miére direction ; et une pluralité de placages in-
térieurs (C) ayant leur grain alternativement
dans la premiére direction et dans la seconde
direction de sorte que les placages intérieurs
(C) forment une structure réticulée ; dans lequel
les placages sont sélectionnés de sorte que la
densité moyenne des placages orientés (B) soit
supérieure a la densité moyenne de la pluralité
des placages intérieurs (C),

- une pression a chaud du rondin en contrepla-
qué pour coller les placages ensemble, dans le-
quel 'eau de connexion provenant de I'adhésif
se vaporise, pénétre dans les placages et enfin
s’en échappe, et les placages se compriment, et
- le sablage du contreplaqué pour atteindre
I'épaisseur souhaitée de contreplaqué.

Procédé selon la revendication 1, dans lequel les
placages sont triés de sorte que la densité moyenne
(telle que mesurée avant I'application de I'adhésif et
la pression a chaud) des placages utilisés comme
des placages orientés (B) soit au moins de 3 %, de
préférence au moins de 4 %, de maniére davantage
préférée au moins de 5 % supérieure a la densité
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moyenne des placages utilisés comme placages in-
térieurs (C).

Procédé selon 'une quelconque des revendications
1 a 2, dans lequel tous les placages inclus dans le
rondin de contreplaqué sont de la méme espéce de
bois.

Procédé selon la revendication 3, dans lequel tous
les placages inclus dans le rondin de contreplaqué
sont en bouleau.

Procédé selon 'une quelconque des revendications
1 a 4, dans lequel chaque placage de la pluralité de
placages intérieurs (C) est disposé de sorte qu'il ait
une direction de grain perpendiculaire au grain de
ses deux placages adjacents, ou tous sauf deux pla-
cages intérieurs sont disposés de sorte qu'ils aient
une direction de grain perpendiculaire au grain de
leurs deux placages adjacents, auquel cas deux pla-
cages de la pluralité de placages intérieurs (C) sont
disposés de fagon a avoir une direction de grain pa-
ralléle au grain de I'un de leurs placages adjacents.

Procédé selon la revendication 5, dans lequel cha-
que placage de la pluralité de placages intérieurs
(C) est disposé de fagon a avoir une direction de
grain qui est perpendiculaire au grain de ses deux
placages adjacents.

Procédé selon la revendication 5, dans lequel deux
placages de la pluralité de placages intérieurs (C)
sontdisposés de fagon a avoir une direction de grain
qui est paralléle a celle d’'un placage adjacent, tandis
que tous les autres placages de la pluralité de pla-
cages intérieurs (C) sont disposés de fagon a avoir
une direction de grain qui est perpendiculaire au
grain de leurs placages adjacents.

Contreplaqué comprenant une pluralité de couches
de placage empilées les unes sur les autres, et col-
lées ensemble avec un adhésif thermodurcissable
incluant de I'eau ou une composition adhésive in-
cluant de [l'eau, les couches de placage
comprenant :

-une couche de placage de surface (A) des deux
cbtés opposeés du contreplaqué (1), les couches
de placage de surface (A) ayant leur grain orien-
té dans une premiére direction ;

- de deux a quatre couches de placages orientés
(B) pres de chaque couche de placage de sur-
face (A), les couches de placages orientés (B)
ayant leur grain orienté dans une seconde di-
rection, qui est perpendiculaire a ladite premiére
direction ;

- une pluralité de couches de placages intérieurs
(C) ayantleur grain orienté alternativementdans
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la premiére direction et dans la seconde direc-
tion de sorte que les couches de placages inté-
rieurs (C) forment une structure réticulée ;

caractérisé en ce que

la densité moyenne des couches de placages orien-
tés (B) soit supérieure a la densité moyenne de la
pluralité de couches de placages intérieurs (C) dans
lequel la densité moyenne représente la densité des
placages séchés avant qu’ils ne soient empilés dans
un rondin de contreplaqué.

Contreplaqué selon la revendication 8, dans lequel
toutes les couches de placage (A, B, C) sont de la
méme espéce de bois.

Contreplaqué selon la revendication 9, dans lequel
toutes les couches de placage (A, B, C) sont en bou-
leau.

Contreplaqué selon I'une quelconque des revendi-
cations 8 a 10 dans lequel la densité du contreplaqué
(1) est d’au moins 630 kg/m3, de préférence d’au
moins 650 kg/m3, de maniére davantage préférée
d’au moins 670 kg/m3.

Contreplaqué selon I'une quelconque des revendi-
cations 8 a 10, dans lequel la densité moyenne des
couches de placages orientés (B) est d’au moins 2
%, de préférence d’au moins 4 %, de maniére da-
vantage préférée d’au moins 5 % supérieure a la
densité moyenne des couches de placages intéri-
eurs (C).

Contreplaqué selon I'une quelconque des revendi-
cations 8 a 12, dans lequel chaque couche de pla-
cage de la pluralité de couches de placages intéri-
eurs (C) a une direction de grain qui est perpendi-
culaire au grain de ses deux couches de placage
adjacentes, ou tous sauf deux parmi la pluralité des
couches de placages intérieurs (C) ont une direction
de grain qui est perpendiculaire au grain de leurs
deux couches de placage adjacentes, les deux cou-
ches de placage anormales ayant une direction de
grain qui est paralléle au grain de I'une de leurs cou-
ches de placage adjacentes.

Contreplaqué selon larevendication 13, dans lequel
chaque couche de placage de la pluralité des cou-
ches de placages intérieurs (C) a une direction de
grain qui est perpendiculaire au grain de ses deux
couches de placage adjacentes.

Contreplaqué selon larevendication 13, dans lequel
deux couches de placage de la pluralité des couches
de placages intérieurs (C) ont une direction de grain
qui est parallele a une couche de placage proche
d’elles, tandis que toutes les autres couches de pla-
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cage de la pluralité de couches de placages intéri-
eurs (C) ont une direction de grain qui est perpendi-
culaire au grain de leurs deux couches de placage
adjacentes.

Revétement de sol pour un espace de chargement
d’un véhicule de transport de fret ou d’une unité de
transport de fret d’'un véhicule de transport de fret,
ledit revétement de sol étant fixé a un chéassis du
véhicule detransportde fret ou aun chassis de l'unité
de transport de fret d’'un véhicule de transport de
fret, dans lequel le revétement de sol comprend un
panneau en contreplaqué formé de deux panneaux
ou plus de contreplaqué selon 'une quelconque des
revendications 8 a 15.

Forme de béton comprenant un panneau de contre-
plaqué fixé a un cadre, dans lequel le panneau de
contreplaqué est constitué de deux panneaux de
contreplaqué ou plus selon I'une quelconque des re-
vendications 8 a 15.
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