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Description

This invention relates to methods of manufac-
turing structural members made from a com-
posite wood material comprised of woaod flakes
bonded together with a binder.

It is known to manufacture fiat particle board
from comminuted wood by mixing the wood
particles with a suitable binder such as a synthetic
thermosetting resin, forming the mixture into a
mat, and then compressing the mat between
heated platens to set the binder and bond the
wood particles together in a densified form.

In this type of process, the wood particles are
deposited so they are either randomly oriented
relative to each other or, as described in US—A—
3164511, oriented to cross one another. However,
structural members of 1 inch (2.5 cm) thickness or
more produced by such processes generally have
strength properties, particularly bending strength
along the longitudinal axis, which are inferior to
solid wood.

It is known, for example from DE—A1—
2 831 039, to provide a structural member made
from a composite wood material and comprising
elongate wood flakes bonded together with a
binder, said wood flakes having a grain direction
extending generally parallel to the longitudinal
axis thereof and at least a majority being oriented
such that the longitudinal axis thereof is generally
parallel to the longitudinal axis of said structural
member. In this prior art, it was suggested that to
provide an artificial board of lumber which is
structurally strong and has working charac-
teristics similar to natural lumber, it is necessary
to use a substantial portion of splinters from
- about two to eight inches (5 cm to 20 cm) long. in
Example 5 of this specification it is suggested that
Douglas Fir fingerlings of 1 to 2 inches (2.5 to 5
cm) long, 1/4to 1/3 inch (.6 t0 .8 cm) wide and 1/64
inch (0.04 cm) thick should be used. In this
example as throughout the specification the
flakes are coated with a sealant before the binder
is applied.

The present invention provides a method for
making a structural member of composite wood
material, said method including the steps of:

(a) providing elongate wood flakes having a
grain direction extending generally parallel to the
longitudinal axis thereof,

{b) classifying the flakes such that those used
have an average length of 1.27 cm to 8.89 cm (0.5
to 3.5 inches), an average length to average width

ratio of 4:1 to 10:1 and an average thickness of

0.274 mm to 1.27 mm (0.01 to 0.5 inches),

(c) admixing a binder with the wood flakes so
that the binder contacts the flakes,

(d) forming a layered mat of the resulting mix-
ture with at least a majority of the wood flakes
oriented such that the longitudinal axis thereof is
generally parallel to the longitudinai axis of the
structural member to be formed from the mat,
and

{e) applying sufficient pressure on the mat to
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bond the wood flakes together and form the struc-
tural member.

In a preferred method for making an elongated
structural member, such as a building beam, a
guard rail post or the like, preferably about 30%
or more of the wood flakes are oriented such that
their longitudinal axis is generally paraliel to the
longitudinal axis of the structural member to be
formed from the mat. Sufficient pressure is ap-
plied on the mat, such as with platens (either
heated or at room temperature} to compress the
mat to the desired thickness of the structural
member and to bond the wood fiakes together.
The resultant structural member usually has a
density of 0.61—0.8 g/cm? (38 to 50 Ibs/ft®) prefer-
ably 0.67—0.72 g/cm?® {42 to 45 lbs/ft).

The resulting structural member preferably
contains about 5 to 12 weight % of the binder
and, optionally, additives, such as wax, for water-
proofing and preservatives for protection against
decay fungi and insects. Organic polyisocyanates
are the preferred binder because of the higher
strength properties provided thereby.

In one embodiment, separate elongated struc-
tural components are formed and two or more are
joined together in angular relationship with a suit-
able adhesive to form an elongated structurai
member having an i-beam, angle bar, channel
bar, etc. configuration.

The invention will now be described in detail
with reference to the accompanying drawings in
which:

Fig. 1 is a fragmentary, perspective view of a
solid, one-piece structural member made in
accordance with the invention.

Fig. 2 is a fragmentary perspective view of a
three-piece structural member, having an {-beam
configuration, made in accordance with the
invention.

Fig. 3 is a fragmentary perspective view of a
two-piece structural member, having an angle bar
configuration, made in accordance with the
invention.

Fig. 4 is an enlarged, top plan view of an
exemplary wood flake used for making structural
members in accordance with the invention.

Description of the Preferred Embodiments
Ilfustrated in Fig. 1 is an elongated structural
member 10 made from a composite wood
material in accordance with the invention and
having a cross-sectional dimension corre-
sponding to a standard lumber 2 X 4. The struc-
tural member 10 is molded or pressed as a solid
one-piece unit from a mixture of wood flakes 12
and a suitable [resinous particle] board binder as
described in more detail below. As shown in Fig.
4, the wood flakes 12 (illustrated at about 2 times
normal size) are elongated and have a grain direc-
tion {designated by reference numeral 14) extend-
ing generally parallel to the longitudinal axis 16
thereof. As shown in Fig. 1, at least a majority of
the wood flakes 12 making up the structural
member 10 is oriented so that the planes thereof

v
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are coextensive or generally parallel to each other
and their longitudinal axis 16 is generally paraliel
to the longitudinal axis 18 of the structural mem-
ber 10. In other words, the grain direction of the
thus-oriented wood flakes extends generally par-
allel to the longitudinal axis 18 of the structural
member 10 in a manner similar to a 2 X 4 of
natural wood.

Figs. 1 and 2 fragmentarily illustrate multi-piece
structural members 20 and 40 made from a com-

posite wood material in accordance with the’

invention. .

The structural member 20 illustrated in Fig. 2
has an I-beam configuration and includes
separate elongate, generally fiat, structural com-
ponents 22, 24 and 26. Each of the structural com-
ponents 22, 24 and 26 is molded from a mixture of
wood flakes 12 and a binder in the same general
manner outlined above. That is, at least a majority
of the wood flakes 12 making up each of the struc-
tural components is oriented so that their planes
are coextensive or generally parallel to each other
and their longitudinal axis 16 is generally paralle!
to the longitudinal axis 28, 30 and 32 of the
respective structural components 22, 24 and 26.
The opposite longitudinal edges 34 and 36 of the
intermediate component 24 are bonded to com-
ponents 22 and 26 by a suitable high strength
adhesive 38, such as resorcinol or isocyanate type
adhesive or other adhesives suitable for bonding
wood products.

The structural member 40 illustrated in Fig. 3
has an angle bar configuration and includes
separate elongated, generally flat, structural com-
ponents 42 and 44 which are molded from a wood
flakes-binder mixture and bonded together with
an adhesive as described above in connection
with the I-beam structural member 30. As with the
components for the I-beam construction, at least
a majority of the wood flakes 12 making up the
structural components 42 and 44 is oriented so
that their planes are coextensive or generally
parallel to each other and their longitudinal axis
16 is generally paralle!l to the longitudinal axis 46
and 48 of the structural components 42 and 44.

The process of the invention will now be de-
scribed in mare detail. The process broadly in-
cludes the steps of comminuting small logs,
branches or rough pulp wood into flake-like par-
ticles, drying the wood flakes to a predetermined
moisture content, classifying the dried flakes to a
predetermined size, blending predetermined
quantities of a suitable binder, and optionally a
liquid wax composition, preservatives and other
additives with the dried and sized flakes, forming
the resultant mixture or furnish into a loosely
felted, layered mat (single or multi-layered) and
applying sufficient pressure {with or without heat)
on the mat to compress. it to the desired thickness
for the structural member or components therefor
and to bond the wood flakes together.

Wood flakes used can be prepared from various
species of suitable hardwoods and softwoods.
Representative examples of suitable woods in-
clude aspen, maple, eim, balsam fir, pine, cedar,
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spruce, locust, beech, birch, Douglas fir and mix-
tures thereof.

Wood exhibits directional strength properties
with the strength along the grain being far greater
than across the grain. In order to maximize
strength of the resuiting structural member, the
wood flakes are prepared so that the grain direc-
tion is generally parallel to the major longitudinal
axis thereof and the flakes are oriented or aligned
during mat formation so that their planes are
coextensive or generally parallel to each other
and at least a majority, preferably 90% or more,
have their grain direction aligned with a predeter-
mined axis of the structural member. For elon-
gated structural members used for applications
where a high loading strength along the longi-
tudinal axis is required, such as the structural
members 10, 20 and 40 illustrated in Figs. 1—3,
the grain direction of the flakes is aligned with the
longitudinal axis of the structural members.

The wood flakes can be prepared by various
conventional techniques. For example, pulpwood
grade logs or so-called roundwood, can be con-
verted into flakes in one operation with a conven-
tional roundwood flaker. Alternatively, logs, log-
ging residue with a total tree can be cut into
fingerlings in the order of 1.27 to 8.89 cm (0.5 to
3.5 inches) long with a conventional device, such
as the helical comminuting shear disclosed in
U.S. Patent 4,063,004, and the fingerlings flaked in
a conventional ring-type flaker. The woods prefer-
ably are debarked prior to flaking.

Roundwood flakes generally are preferred be-
cause the lengths and thickness can be more
accurately controlled and the width and shape are
more uniform. Also, roundwood flakes tend to be
somewhat flatter which facilitates their alignment
during mat formation. Roundwood flakes
generally produce lesser amounts of undesirable
fines.

For best results, wood flakes should have an
average length of 1.27 cm (0.5 inch) to 8.89 cm
(3.5 inches), preferably 2.54 cm (1 inch) to 5.08 cm
{2 inches), and an average thickness of 0.254 to
1.27 mm (0.01 to 0.05 inches), preferably 0.38 to
0.635 mm {0.015 to 0.025 inch) and most prefer-
ably 0.51 mm (0.02 inch). Flakes longer than about
8.89 cm (3.5 inches) tend to curl which hinders
proper alignment during mat formation and it is
difficult to insure that flakes shorter than about
1.27 cm (0.5 inch) do not become aligned with
their grain direction cross-wise. Flakes thinner
than about 0.254 mm (0.01 inch) tend to require
excessive amounts of binder to obtain adequate
bonding and flakes thicker than about 0.127 mm
(0.05 inch) are relatively stiff and tend to require
excessive compression to obtain the desired inti-
mate contact therebetween. In any given batch,
some of the flakes can be shorter than 1.27 cm
(0.5 inch) and some can be longer than 8.89 cm
(3.5 inches) so long as the overall average length
is within the above range. The same is true for the
thickness.

To facilitate proper alignment, the flakes should
have a length which is several times the width,
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preferably about 4 to 10 times. Using this con-
straint as a guide, the average width of the flakes
generally should be 2.54 mm to 12.7 mm (0.1 to
0.5 inch).

While the flake size can be controlled to a large
degree during the flaking operation, it is usually
necessary to use some classification in order to
remove undesired particles, both undersized and
oversized, and thereby insure the average length,
thickness and width of the flakes are within the
desired ranges.

Flakes from some green woods can contain up
to 90% moisture. The moisture content of the mat
must be substantially less for the pressing oper-
ation. Also, wood flakes tend to stick together and
complicate classification and handling prior to
blending. Accordingly, the flakes preferably are
dried prior to classification in a conventional
dryer to the moisture content desired for the
blending step. The moisture content to which the
flakes are dried depends primarily on a particular
binder used and usually is in the order of about 3
to about 20 weight % or less, based on the dry
weight of the flakes. If desired, the flakes can be
partially dried prior to classification and then
dried to the desired moisture content for blending
after classification. This two-step drying can re-
duce overall energy requirements for drying
flakes prepared from green woods when substan-
tial quantities of improperly sized flakes must be
removed during classification and, thus, need not
be as thoroughly dried.

A known amount of the dried, classified flakes
is introduced into a conventionai blender wherein
predetermined amounts of a binder, and optional-
ly a wax, a preservative and other additives, is
applied to the flakes as they are tumbled or
agitated in the blender. Suitable binders include
those used in the manufacture of particle board
and similar pressed fibrous products and other
chemical bonding systems. Resinous particle
board binders presently are preferred. Rep-
resentative examples of suitable binders include
thermosetting resins such as phenol-form-
aldehyde, resorcinolformaildehyde, melamine-
formaldehyde, urea-formaldehyde, urea-furfural
and condensed furfuryl alcohol resins, and or-
ganic polyisocyanates including those curable at
room temperatures, either alone or combined
with urea or melamine-formaldehyde resins. Par-
ticularly suitable polyisocyanates are those con-
taining at least two active isocyanate groups per
molecule, including diphenylmethane diiso-
cyanates, m- and p-phenylene diisocyanates,
chlorophenylene diisocyanates, toluene di- and
triisocyanates, triphenylmethane triisocyanates,
diphenyl ether-2,4,4'-triisocyanate, polyphenol-
polyisocyanates, particularly diphenyl-methane-
4,4'-diisocyanate,

The particular type binder used depends
primarily upon the intended use for the structural
member. For instance, structural members made
with urea-formaldehyde resins have sufficient
moisture durability for many uses which involve

minimal exposure to moisture, but generally can-
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not withstand extended outdoor exposure.
Phenol-formaldehyde and melamine-formalde-
hyde resins provide the structural member with
durable properties required for long-term exterior
applications. Polyisocyanates, even in lesser
amounts, provide greater strengths and resistant
to weathering which is comparable to phenol-
formaldehyde and melamine-formaldehyde re-
sins. Polysiocyanates can be cured in about the
same or less time as urea-formaldehyde resins.
However, polyisocyanates are more expensive
and may require the use of a mold release agent

- because of their tendency to stick to metal parts.

These factors are balanced against each other
when selecting a specific binder to be used.

The amount of binder added to the flakes
during the blending step depends primarily upon
the specific binder used, size, moisture content
and type of wood flakes, and the desired
properties of the resulting structurai member.
Generally, the amount of binder added to the
flakes is about 5 to about 12 weight %, preferably
about 6 to about 10 weight %, as solids based on
the dry weight of the fiakes. -

The binder can be admixed with the fiakes in
either dry or liquid form. To maximize coverage of
the flakes, the binder preferably is applied by
spraying droplets of the binder in liquid form onto
the flakes as they are being tumbled or agitated in
the blender. Moisture resistance of the structural
member can be improved by spraying a liquid
wax emulsion onto the flakes during the blending
step. The amount of wax added generally is about
0.5 to about 5 weight %, as solids based on the
dry weight of the flakes. When the structural
member is to be used for long-term exterior appli-
cations, a preservative for protecting the wood
against attacks by decay fungi and insects is
added to the wood flakes during or before the
blending step. Any preservative which is com-
patible with the adhesive system be used. Typical
for examples, include pentachlorophenol, creo-
sote, chromated copper arsenate, ammonical cop-
per arsenate and the like. it has been found that
effective amounts of such preservatives, up to
about 5 weight %, can be added to the wood
flakes without producing an appreciable reduc-
tion in the structural strength of the resulting
structural member, i.e., the loss in strength is
about the same as solid wood treated with the
same preservatives. Other additives, such as
coloring agents, fire retardants and the like may
also be added to the flakes during or before the
blending step. The binder, wax and other
additives can be added separately or in any
sequence or in combined form.

The moistened mixture of flakes, binder, wax,
preservative, etc. or furnish from the blending
step is formed into a loosely-felted, single or
multi-layered mat which is compressed into a
solid, one-piece structural member, such as struc-
tural member 10 illustrated in Fig. 1, or com-
ponents for assembly of multi-piece structural
members, such as the components for structural
members 20 and 40 illustrated in Figs. 2 and 3.

% 33
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Generally, the moisture content of the furnish
after completion of blending, including the origi-
nal moisture content of the flakes and the mois-
ture added during blending the binder, wax and
other additives, should be about 5 fo about 25
weight %, preferably about 10 to about 20
weight %. Generally, higher moisture contents
within these ranges can be used for polyiso-
cyanate binders.

The furnish is formed by suitable apparatus into
a generally flat, loosely-felted mat, either single or
multiple layers, and the mat is piaced in a suitable
press wherein it is compressed to consolidate the
wood flakes into a structural member of the
desired size and cross-sectional shape. For
exampie, the furnish can be deposited on a plate-
like carriage carried on an endless belt or con-
veyor from one or more hoppers spaced above
the belt in the direction of travel. When a muilti-
layered mat is formed, a plurality of hoppers is
used with each having a dispensing or forming
head extending across the width of the carriage
for successively depositing a separate layer of the
furnish as the carriage is moved beneath the
forming heads.

In order to produce structural members having
the desired strength characteristics, the mat
should have a substantially uniform thickness and
the flakes aligned during mat formation with the
orientation discussed above. The mat thickness
can be controlled primarily by appropriately
metering the flow of furnish from the forming
head.

The flakes can be aligned by using a laterally
spaced baffling system or other suitable means
located between the former heads and the
carriage and arranged to guide the elongated
flakes into the desired orientation as they are
deposited on the carriage or previously deposited
layer(s) of furnish. :

The mat thickness will vary depending upon
such factors as the size and shape of the wood
flakes, the particular technique used in forming
the mat, the desired thickness and density of the
structural member or component and the
pressing pressure used. The mat thickness
usually is about 5 to 6 times the final thickness of
the structural member or component. For
example, for a structural component having a
2.54 cm (1-inch) thickness and a density of 0.64 g/
ecm® {40 Ibs/ft®), the mat usually will be 12.7 to
15.24 cm (5—6 inches) thick. If the mat is thicker
than 63.5 to 76.2 cm (25—30 inches), it usually
must be partially pre-compressed to a reduced
thickness, with roliers or the like, prior to intro-
duction into the press.

Pressing temperatures, pressure and times,
vary widely depending on the thickness and the
desired density of the structural member or com-
ponent, size and type of wood flakes, moisture
content of the flakes and the type of binder. The
pressing temperature used is sufficient to at least
" partially cure the binder and expel water from the
mat within a reasonable time period and without
charring the wood. Generally, a pressing tem-
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perature ranging from ambient (for room tem-
perature-curabie binders) up to about 232°C
(450°F) can be used. Temperatures above 232°C
(450°F) can cause charring of the wood flakes. A
pressing temperature of 121 to 191°C (250 to
375°F) is generally preferred for polyisocyanate
binders which does employ a catalyst and a tem-
perature of 177 to 218°C (350 to 425°F) is generally
preferred for phenolformaldehyde resin binders.

The pressure should be sufficient to press the
wood flakes into intimate contact with each other
without crushing them to the point causing a
breakdown of fibers with a resuitant degradation
in structural integrity. The pressure usually is
2.229-10° to 3.447-10° Pa (325 to about 500 psi).

The pressing time is sufficient to at least par-
tially cure the binder to a point where the struc-
tural member or component has sufficient integri-

~ ty for handling. The press cycle typically is about

2 to about 20 minutes; however, longer times can
be used when pressure-curing binders are em-
ployed or when more complete curing of thermo-
setting binders is desired. )

While solid woads of different species typically
exhibit vastly different strength properties, it has
been found that the strength properties of struc-
tural members made in accordance with the
invention are substantially the same for a wide
variety of high strength and low strength species.

Thus, species heretofore not considered useful

for structural products can be used without sac-
rificing strength properties. Also, the strength
properties of the composite wood material are
more uniform than solid wood because of the
absence of knots or other grain inconsistencies
normally present in solid woods.

Claims

1. A method for making a structural member of
composite wood material, said method including
the steps of: 7

{a) providing elongate wood flakes having a
grain direction extending generally parailel to the
longitudinal axis thereof,

(b) classifying the flakes such that those used
have an average length of 1.27 cm 10 8.83 cm (0.5
to 3.5 inches), an average length to average width
ratio of 4:1 to 10:1 and an average thickness of
0.274 mm to 1.27 mm (0.01 to 0.5 inches),

{c) admixing a binder with the wood flakes so
that the binder contacts the flakes,

{d) forming a layered mat of the resulting mix-
ture with at least a majority of the wood flakes
oriented such that the longitudinal axis thereof is
generally paraliei to the longitudinal axis of the
structural member to be formed from the mat,
and

(e) applying sufficient pressure on the mat to
bond the wood flakes together and form the struc-
tural member.

2. A method according to claim 1, in which at
least 90% of the wood flakes are oriented in the
manner defined therein.

3. A method according to claim 1 or 2, in which
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the wood flakes have an average length of 2.54
cm to 5.08 cm (1 to 2 inches).

4. A method according to any one of claims 1 to
3, in which the wood fiakes have an average thick-
ness of 0.38 mm to 0.635 mm (0.015 to 0.025
inches).

5. A method according to any one of the pre-
ceding claims, in which the average width of the
wood flakes is 0.254 cm to 1.27 ¢m (0.1 to 0.5
inches).

6. A method according to any one of the pre-
ceding claims, in which the amount of binder
admixed with the wood flakes is 5 to 12 weight
per cent, as solids based on the dry weight of the
wood flakes.

7. A method according to any one of the pre-

ceding claims, in which the binder includes an

organic polyisocyanate having at least two active
isocyanate groups per molecule.

Patentanspriiche

1. Verfahren zum Herstellen eines Bauteils aus
zusammengesetztem Holzmaterial, wobei dieses
Verfahren die Schritte umfal3t:

{a) Bereitstellen von lénglichen Holzspénen,
deren Faserrichtung sich im wesentlichen parailei
zu ihrer Léngsachse erstreckt,

(b} Einteilen der Spéne derart, da§ die verwen-
deten eine mittlere Linge von 1,27 cm bis 8,89 cm
(0,5 bis 3,6 inch), ein Verhéltnis von mittlerer
Lange zu mittlerer Breite von 4:1 bis 10:1 und
eine mittlere Dicke von 0,274 mm bis 1,27 mm
{0,01 bis 0,5 inch) aufweisen,

{c) Vermischen eines Binders mit den Holz-
spéanen, so dal} der Binder die Spéne berihrt,

(d} Bilden einer geschichteten Matte aus der
sich ergebenden Mischung, wobei wenigstens
der Hauptteil der Holzspane so ausgerichtet ist,
daf? deren Liangsachsen im allgemeinen parallel
zu der Langsachse des Bauteils verlaufen,
welches aus der Matte geformt werden soll, und

{e) Aufbringen eines ausreichenden Druckes
auf die Matte, um die Holzspine miteinander zu
verbinden und das Bauteil zu bilden.

2. Verfahren nach Anspruch 1, bei dem wenig-
stens 90 % der Holzspéne in der angegebenen
Weise ausgerichtet sind.

3. Verfahren nach Anspruch 1 oder 2, bei dem
die Holzspéne eine mittlere Lange von 2,54 cm bis
5,08 cm (1 bis 2 inch) aufweisen.

4, Verfahren nach einem der Anspriiche 1 bis 3,
bei dem die Holzspéne eine mittlere Dicke von
0,38 mm bis 0,635 mm (0,015 bis 0,025 inch) auf-
weisen.

5. Verfahren nach einem der vorhergehenden
Anspriiche, bei dem die mittlere Breite der Holz-
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spéne 0,254 cm bis 1,27 cm (0,1 bis 0,5 inch)
betragt.

6. Verfahren nach einem der vorhergehenden
Anspriche, bei dem die Menge an den Holz-

~ spdnen zugemischtem Binder im festen Zustand 5

bis 12 Gewichtsprozent bezogen auf das Trocken-
gewicht der Holzspéne betrégt.

7. Verfahren nach einem der vorhergehenden
Anspriiche, bei dem der Binder ein organisches
Polyisocyanat enthélt, welches wenigstens zwei
aktive Isocyanatgruppen pro Molekil aufweist.

Revendications

1. Procédé de fabrication d'un élément de
construction d'un matériau composite 3 base de
bois, le procédé comprenant les étapes de:

(a) mise a disposition de copeaux ailongés de
bois ayant une direction de grain qui est paralléle
de fagon générale a leur axe longitudinal,

{b) classement des copeaux de maniére que
ceux qui sont utilisés aient une longueur
moyenne de 1,27 & 8,89 cm, un rapport de la
longueur moyenne a la largeur moyenne de 4/1 a
10/1, et une épaisseur moyenne de 0,274 a 1,27
mm,

(c) mélange d'un liant avec les copeaux afin que
le liant soit au contact des copeaux,

{(d} formation d'une nappe en couches du mé-
lange résuitant, la majorité au moins des copeaux
étant orientée de maniére que leur axe longitudi-
nal soit paralléle de fagon générale a celui de {'élé-
ment de construction & former a l'aide de la
nappe, et

{e) application & la nappe d‘une pression qui
suffit & la liaison mutuelle des copeaux de bois et
a la formation de I'élément de construction.

2. Procédé selon la revendication 1, dans lequel
90 % au moins des copeaux de bois sont orientés
de la maniére ainsi définie.

3. Procédé selon ['une des revendications 1 et 2,
dans lequel les copeaux de bois ont une longueur
moyenne de 2,54 3 5,08 cm.

4. Procédé selon I'une quelconque des reven-
dications 1 & 3, dans lequel les copeaux de bois
ont une épaisseur moyenne de 0,38 a 0,635 mm.

5. Procédé 'une quelconque des revendications
précédentes, dans lequel la largeur moyenne de
copeaux est comprise entre 0,254 et 1,27 cm.

6. Procédé selon I'une quelconque des reven-
dications précédentes, dans lequel la quantité de
liant mélangée aux copeaux est de 5 a 12 % en
poids, sous forme de matiéres solides par rapport
au poids a sec des copeaux.

7. Procédé seion I'une quelconque des reven-
dications précédentes, dans lequel le liant con-
tient un polyisocyanate organique ayant au moins
deux groupes isocyanate actifs par molécule.
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