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Fire-resistant OSB (oriented strand board) material (1) consisting of a middle layer (3) and two outer layers (2), whereby the layers
(2, 3) primarily consist of bonded wood flakes (4), characterised in that there are one or more fire-retardant agents in the middle
layer (3) and one or both outer layers (2), and the nature and/or the concentrations of them in the middle layer (3) are different to
the nature and/or the concentrations of them in one or both outer layers (3).
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ABSTRACT

Fire-resistant OSB (oriented strand board) material (1)
consisting of a middle layer (3) and two outer layers (2),
whereby the layers (2, 3) primarily consist of bonded wood
flakes (4), characterised in that there are one or more
fire-retardant agents in the middle layer (3) and one or
both outer layers (2), and the nature and/or the
concentrations of them 1in the middle layer (3) are

different to the nature and/or the concentrations of them

in one or both outer layers (3).
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Fire-resistant “oriented strand board” material

The present invention relates to 0SB (oriented strand

board) material.

Oriented strand board, hereinafter termed OSB, 1s a type of
wooden board made from oriented wood flakes. The board
consists of a number (generally three) of layers of bonded
wood flakes, a maximum of approx. 2 by 15 cm large and a

thickness of one half to one-and-~a-half mm.

The wood fibres in the outer layers are oriented 1in a
certain direction on average, although not every wood flake
is individually precisely oriented, while the flakes 1n the

middle layer are oriented perpendicular to this direction

or arbitrarily oriented.

This i1s a cheap way to obtain a constructional board with
very good properties, especially with regard to rigidity,

and with optimum use of all parts of a tree.

OSB board material is widely used in constructions, both in
applications where the material is not visible, and also on

account of its decorative properties.

A disadvantage of such a Dboard material 1s its
combustibility. There are some known ways of making

existing board material of wood flakes fire resistant.
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For example US 3,874,990 states that moist wood material to
be converted into wood flakes for the production of
chipboard 1s mixed with dry alkaline borates, after which
the wood material is further moistened and then cut into
flakes. A second fire retardant agent, 1in the form of
phosphoric acid-formaldehyde~dicyandiamide resin, 1is then

added to obtain a chipboard with 10 to 16% fire-resistant

agent.

This has the disadvantage that 1t is a complex method and

that the second fire-retardant agent is an expensive

product.

Furthermore, US 4.,039.645 states that molst wood flakes
intended for the production of chipboard are treated to
this end with a solution of borax decahydrate
(Na;B407.10H20) and sulphuric acid, so that a chipboard with
approx. 25 parts dry matter, :consisting of a mixture of

borax and sulphuric acid, per 100 parts dry wood 1is formed.

High contents of borax are hereby wused, such that a

relatively expensive board material 1is obtained. Boron

compounds are also suspected of being harmful to health so

a high boron content is undesirable.

US 6.713.168 describes how dry wood flakes intended for a
board material are mixed with an organophosphorus ester as
a fire-retardant agent, in order to obtain a fire-resistant

OSB board material with a content of this ester of 5 or 10

percent by weight.
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This has the disadvantage that 1t 1s an expensive fire-

retardant agent.

From US 3438847, a chipboard and a method for manufacturing
it is known, whereby the chipboard consists of three
layers, and is made fire-resistant by introducing boric

acid and sodium octaborate in the inner layer and the outer

layers, whereby there 1s a higher concentration of both
products in the outer layers than in the inner layer,

thereby increasing the fire resistance of a limited

quantity of fire-resistant agent.

The fibres for the separate lavers are hereby manufactured

by completely separate methods.

US 2002/0168476 describes another fire-resistant agent for

wood composite: guanylurea phosphate,

This has the disadvantage that it is relatively expensive
and that it 1is relatively easy for NH3 to be released
during the manufacture of the wood composite, and thus
could lead to a dark discolouring of the wood composite

during its manufacture.

These methods, and the material¥s thereby produced, all have
the disadvantage that the quantity and nature of the fire-
retardant agents are not optimum to obtain sufficient fire-
resistant properties of the OSB board material at the
lowest possible cost price, whereby negative 1influences
during production oxr on the quality of the 0SB board

material produced are minimised.
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The purpose of the present invention 1s to provide a
solution to at least one of the aforementioned and other
disadvantages by providing a fire-resistant oriented strand
5 board material consisting of a middle layer and two outer
layers, whereby the layers primarily consist of bonded wood
flakes, whereby there is a first fire-retardant agent 1in
the middle layer, and whereby in one or both outer layers
there is the first fire-retardant agent together with a
10 second fire-retardant agent, whereby the fire-retardant
agents in one or both outer layers provide a stronger fire-
retardant effect than the fire~retardant agent or fire-
retardant agents 1in the middle layer, and whereby the
concentration of the first fire-retardant agent in the

15 outer layer or outer layers in which 1t is present 1is less

than in the middle layer,

In this way more options are available to achieve an
20 optimum balance between the technical requirements and the

costs of the fire-retardant agents.

For example, in the middle layer the fire-retardant agent
or fire-retardant agents, and the concentration thereof,

25 are chosen such that it 1is cheap, but has wvisually

detrimental properties, for example by discolouring the

wood fibres or causing stains. However this is not serious

because the inside layer is not visible,

30 For the outer 1layers the fire-retardant agent or fire-

retardant agents, and the concentration thereof, are chosen
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such that these visual disadvantages are not present, but
other disadvantages such as alleged health risks,

processing problems or a high cost price are present.

Thus, in this way for example it is possible to limit the
quantity of a fire-retardant agent that 1s considered
harmful to health, but which is cheap and technically good

for the outex layer, in the board material as a whole.

A fire-resistant OSB board material is also obtained that
can have good fire-resistant properties with a lower
average quantity of fire-retardant agent, by making the OSB
board material more flame-~resistant on the outside than the

inside.

As OSB board material is exposed to flames on 1its outside
in the event o¢f fire, 1t 1s the fire resistance of the
outer layer or outer layers that 1s particularly important

for the total fire resistance of the OSB board material.

As a result, such an OSB board material 1is more fire
raesistant than an 0SB board material in which the fire-

retardant agents are distributed evenly over all layers.

A further advantage is that such a fire-resistant OSB board
material can be produced on a standard production line and
with a standard method for OSB board material with few

modifications, and thus efficilently.
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Preferably the concentration of the first fire-rctardant
agent in the middle layer 1is between 5 and 25 parts by
weight to 100 parts by weight of dry wood flakes and/or the
concentration of the first fire-retardant agent in an outer
layer is between 4 and 15 parts by weight to 100 parts by
weight of dry wood flakes.

It has been shown that these are concentrations at which
the fire-resistant properties obtained and the quantity of
fire-retardant agent used, and thus the cost price, present

a good optimumnm. .

Preferably the first fire-retardant agent primarily

consists of a compound or a mixture of compounds from the
group of guanidine sulphamate, guanidine sulphate and

guanidine phosphates.

These compounds form a good compromise between the
characteristics with regard to price, fire resilstance and

workability in the process.

They are substantially cheaper than the known guanylurea

phosphate.

These are also attractive compounds with regard to the very
limited dark discolouring of the wood flakes, which occurs

with many other fire-retardant agents.

In a further preferred embodiment, the second fire-

retardant agent primarily consists of a compound or a

mixture of compounds from the group of boric acid, borax,
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sodium octaborate or polyborate compounds, and the average

concentration of it in the OSB bocard material i1s less than

3.1 percent by weight of B;03 equivalents.

This has the advantage that the fire-retardant agents are
relatively cheap, cause very little discolouring of the
wood flakes, and 1in the concentration used are acceptable

from the point of view of noxiousness.

Preferably the concentration of the second fire-retardant
agent is between 1 and 15 parts by weight to 100 parts by
weight of dry wood flakes, whereby the concentration in the
outer layers 1is greater, and preferably at least 2 times
greater, and more preferably at least 4 times greater than

the concentration in the middle layer.

The invention also comprises a method for manufacturing
fire~resistant oriented strand.board material consisting of
a middle layer and two outer layers, based on wood flakes,
whereby this method comprises the following steps 1in the
following order: step A- wood flakes are sprayed with a

solution of a first fire-retardant agent and are then

dried; the wood flakes treated according to the previous

step intended for the middle layer are sprayed and mixed

with a binder; step B- wood flakes treated according to the
previous step intended for at least one outer layer are

sprayed and mixed with a solution of a second fire-

retardant agent and a binder.
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This 1s an easy and cheap method for making a {flire-
resistant OSB that involves few modifications to a standard

production facility.
Preferably step A is done with moist wood flakes.

These are wood flakes produced from freshly harvested wood.
Typically, depending on the type of wood, the season, and
the transport cOnditions, they have a molsture content of
50 to 200 parts water to 100 parts dry wood. Thus these
wood flakes do not need to undergo any supplementary pre-

treatment.

Preferably step A 1s done wit'h a mixture of wood flakes
that contains wood flakes intended for the middle layer and
for at least one outer layer, and that the separation of
the wood flakes intended for the middle layer and the wood
flakes intended for at least one outer layer 1s done

between step A and step B.

Because the wood flakes for the outer layers are larger
than those for the middle layer, and moist wood flakes are
used, so that the first fire-resistant agent essentlally
remains on the surface of the wood flakes, this easily
results in the wood flakes intended for the outer layer

having a lower concentration of the first fire-retardant

agent.

Preferably the first fire-retardant agent primarily
consists of a guanidine salt or a mixture of guanidine

salts, or preferably a compound or mixture of compounds
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from the group of guanidine sulphamate, guanidine sulphate

and guanidine phosphates.

It has turned out that these compounds only have a very
5 limited undesired darkening effect on the colour of the 0SB

board material produced.

Preferably, before spraying the solution of the first fire-
retardant agent is brought to g pH that is suitable for the

10 Dbinder in order to prevent premature hardening.

This means that the pH is such that negative effects on the
binder are largely avoided. This pH is different for every
binder.
15

For example, for the most commonly used binder for OSB
board material, MDI (methylene diphenyl di-isocyanate),
guanidine salts can initialise the polymerisation of the
MDI, probably on account of their free electron pairs, and

20 thus cause premature hardening of the binder.

It 1s thus 1less desirable to use guanidine salts as a

simple solution.

25 It has Dbeen shown that this detrimental premature
polymerisation of the binder can be largely prevented by
acidifying the solution of the first binder to a pH less

than 5.

30 For phenol resin this pH is 7 to 9, and for MUF (melamine-

urea-formaldehyde) 5 to 7.
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Preferably the second fire-retardant agent primarily
consists of a compound or a mixture of compounds from the
group of boric acid, borax, sodium octaborate or polyborate

compcunds, and 1t 1s used in such a quantity that its

average concentration in the OSB board material 1is less

than 3.1 percent by weight B;03 equivalents.

Here the solution of the second fire-retardant agent 1is
preferably made by dissolving a mixture of boron-containing
ccmpounds, that primarily or entirely consists of a mixture

of borax and boric acid, 1n water.

In this way a polyborate compound is formed in the agqueous
solution, which has much higher solubility than borax or

boric acid separately.

However, disodium octaborate can also be dissolved to make

the solution of the second fire-retardant agent.

It is possible that the first and second fire-retardant

agents used in the method are the same, such that thanks to

this method considerable control over the distribution of
the fire-resistant agent in the OSB board material 1is

obtained with minimum modification to the standard

production process.

With the intention of better showing the characteristics of
the invention, a preferred embodiment of fire-resistant OSB
board material according to the invention and a method

according to the invention, with which such 0SB board
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material can be manufactured, are described hereinafter by
way of an example, without any limiting nature, with

reference to the accompanying drawings, wherein:

figure 1 schematically shows in perspective a piece of
OSB board material according to the invention; and
figure 2 shows a step diagram of a method for

manufacturing OSB board material according to figure

1.

The OSB board material 1 shown in figure 1 consists of two
outer layers 2 and a middle layer 3. All layers 2, 3
consist of bonded wood flakes 4, whereby part of the wood

flakes 4 are shown in one outer layer 2 in figure 1.

The wood flakes 4 in both outer layers 2 are orlented in a
certain direction R on average, without every individual

wood flake 4 having precisely this orientation.

The middle layer 3 1s around twice as thick as each of the

outer layers 2. However this can vary somewhat depending on

the total thickness of the 0SB board material 1 used, as 1is

known to a person skilled in the art.

The wood flakes in the middle layer 3 are oriented

perpendicular to the direction R on average.

The middle layer 3 contains, aside from a few percent of
water, approximately fifteen parts diguanidine phosphate to
one hundred parts dry wood, and traces of boron compounds.

The outer layers 2 contain, aside from a few percent of
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water, approximately ten parts diguanidine phosphate and
approximately ten parts boron compounds per one hundred
parts dry wood. The boron compounds largely occur as
hydrated boron oxides, which consist of a mixture of boric

acld, borax, sodium octaborate .and similar polyborates.

Taken generally the OSB board material consists of

approximately 2% B;0; equivalents.

OSB board material 1 can be made with a method whose steps

are shown in figure 2.

To this end there is a supply of moist wood flakes 4 that
are made from relatively recently harvested wood, and

contain their natural moisture content. They are stored in

silo o.

The wood flakes 4 are transported from the silo 6 to a
mixer 7 with sprayers and there they are sprayed and mixed
with a concentrated solution 8 of diguanidine phosphate
that is brought to a pH value of 4.5 with phosphoric acid,

in such a quantity that approximately fifteen parts of

diguanidine phosphate are added to one hundred parts of dry

wood. This solution can also contain a surfactant.

These thus treated wood flakes 4 are dried in a dryer O

until they contain two to three parts water to one hundred
parts dry wood, and are separated into fractions in a
screening unit 10, i.e. a fine fraction 11 that 1is not
further used in the method, a medium fraction 12 that

contains around fifteen parts diguanidine phosphate to one
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hundred parts dry wood and is intended for the middle layexr
3, and a coarse fraction 13 that contains approximately ten
parts diguanidine phosphate to one hundred parts dry wood

and 1s intended for the outer lavyers 2.

The medium fraction 12 and the coarse fraction 13 are

temporarily stored in silos until they are further

processed.

The medium fraction 12 of wood flakes 4 1s now mixed 1in a
mixer 14 with five parts MDI (methylene diphenyl di-
isocyanate) 15 per hundred parts wood. This 1s a standard

binder for 0SB board material 1.

The coarse fraction 13 of wood flakes 4 is mixXed 1n a mixer
16 with twenty five parts of a solution 17 that consists of
15% borax, 15% boric acid (and 10% disodium octaborate in

water, and with five parts MDI per one hundred parts dry

wood.

After this, this coarse fraction contains one hundred parts

wood, ten parts diguanidine phosphate, ten parts boron

compounds, five parts MDI and fifteen parts water, such

that the water content is approximately 11.5%.

Then the fractions 12, 13 of wood flakes 4 thus treated are
further processed in the traditional subsequent steps 18 to

make 0SB board material 1.

First a layer of the wood flakes 4 from the coarse fraction

13 is spread with an orientation that corresponds to the
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production direction R of the 0SB, on top of which there is
a layer of wood flakes 4 from the medium fraction 12 with
an orientation perpendicular to the production direction,
and then on which there is another layer of the coarse
fraction 13, with the same orientation as the first-

mentioned layer of wood flakes 4 of the coarse fraction 13.

The quantity of wood flakes used for the middle layer 1is
approximately equal to the quantity for the top and bottom

layers together.

The spread layers are now compressed at high temperature
(approximately 190°C), whereby the MDI polymerises and the
wood flakes 4 bind together, such that 0SB board material 1

1s formed.

Hereby the higher water content in the coarser fraction 13
of wood flakes 4 acts as a means to transport heat to the
middle layer faster, because this water partly evaporates

and flows to the middle layer as hot water vapour.

Because some boron compounds can be volatile under these

conditions, the transport of a small proportion of the

boron compounds to the middle layer may also take place.

The thus formed 0SB board material 1 has been tested with
good results for its fire-resistant properties and presents

scarcely any darkening on its surface.

Instead of diguanidine phosphate, use can also be made of

monoguanidine phosphate, gquanidine sulphamate or guanidine
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sulphate with a similar result, or a mixture of these

products.,

The present invention is by no means limited to the

S embodiment described as an .iexample and shown in the

drawings, but a fire-resistant OSB board material and a
method to manufacture it can be realised 1n all kinds of

variants, without departing from the scope of the

invention.

10
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Claims.

l.- Fire-resistant oriented strand board‘ material (1)
consisting of a middle layer (3) and two outer layers (2),
whereby the layers (2, 3) primarily consist of bonded wood
fLakes'(4), whereby there i1s a first fire-retardant agent
in the middle layer (3), and whereby in one or both outer
layers (2) there is the first fire-retardant agent together
with a second fire-retardant agent, whereby the fire-
retardant agents in one or both outer layers (2) provide a
stronger fire-retardant effect than the fire-retardant
agent or fire-retardant agents in the middle layer (3), and
whereby the concentration of the first fire-retardant agent
in the outer layer (2) or outer layers (2) in which it 1is

present 1s lower than in the middle layer (3).

2.~ Oriented strand board mateﬁrial (1) according to claim
1, characterised in that the concentration of the first

fire-retardant agent in the middle layer (3) 1is between

five and twenty five parts by weight to one hundred parts
by weight of dry wood flakes (4), and in an outer layer (2)
between four and fifteen parts by weight to one hundred

parts by weight of dry wood flakes (4).

3.- Oriented strand board material (1) according to claim 1
or 2, characterised in that the average concentration of
the second fire-retardant agent 1in the oriented strand

board material (1) is between one and fifteen parts by
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welght to one hundred parts by weight of dry wood flakes
(4), whereby the concentration in the outer layers (2) 1is

greater than the concentration in the middle layer (3).

4.- Oriented strand board material (1) according to any of
the previous claims, characterised in that the first fire-
retardant agent primarily consists of a guanidine salt or a

mixture of guanidine salts.

5>.- Oriented strand board material (1) according to claim
4, characterised in that the first fire-retardant agent
primarily consists of a compound or a mixture of compounds
from the group of guanidine sdﬁphamate, guanidine sulphate

and guanidine phosphate.

6.- Oriented strand board material (1) according to any of
the previous claims, characterised in that the second fire-
retardant agent primarily consists of a compound or a
mixture of compounds from the group of boric acid, borax,
sodium octaborate or polyborate compounds, and that the

average concentration of i1t in the oriented strand board

material (1) is then 3.1 percent by weight B,0,

equivalents.

7.- Method for manufacturing fire-resistant oriented strand

board material (1) consisting of a middle layer (3)and two

outer layers (2), starting from wood flakes which are to be
bonded, characterised in that this method comprises the

following steps in the following order:
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Step A - wood flakes (4) are sprayed with a solution
(8) of a first fire-retardant agent and are then
dried; |

Step B - the wood flakes ¢(4) treated according to the
previous step intended for the middle layer (3) are
sprayed and mixed with a binder (13);

and wood flakes (4) treated according to the previous
step intended for at least one outer layer (2) are
sprayed and mixed with a solution (17) of a second

fire-retardant agent and with a binder (195).

8.- Method according to claim 7, characterised 1in that step

A 1s executed with moist wood flakes (4).

9.- Method according to claim 7 of 8, characterised in that
step A 1is executed with a mixture of wood flakes (4) that
are intended for the middle lavyer (3) and for at least one
outer layer (2), and that the separation of the wood flakes
(4) intended for the middle layer (3) and the wood flakes
(4) intended for at least one outer layer (2) 1is done

between step A and step B.

10.- Method according to any of the claims 7 to 9,
characterised in that the quantity used and concentration
of the solution (8) of the first fire-retardant agent are
such that between six and twenty parts by weight of the
first fire-retardant agent to one hundred parts by weight
of dry wood flakes (4) are used, and that the quantity and
concentration of the solution (17) of the second fire-

retardant agent are such that between two and thirty parts
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by weight of the second fire-retardant agent to one hundred
parts by weight of dry wood flakes (4) are used that are

intended for at least one outer layer (2).

11.- Method according to any of the claims 7 to 10,
characterised in that the solution (8) of the first fire-
retardant agent 1is brought to a pH that is suitable for the

binder in order to prevent premature hardening.

12.- Method according to any of the <claims 7 to 11,
characterised in that the first fire-retardant agent

primarily consists of a guanidine salt or a mixture of

guanidine salts.

13.~ Method according to claim 12, characterised in that
the first fire-retardant agent primarily consists of a
compound or a mixture of compounds from the group of

guanidine sulphamate, gquanidine sulphate and guanidine

phosphates.

1l4.- Method according to any of the claims 8 to 13,
characterised in that the second fire-retardant agent

primarily consists of a compound or a mixture of compounds

from the group of boric acid, borax, sodium octaborate or
polyborate compounds, and that it 1s wused in such a
quantity that its average concentration 1in the OSB board

material (1) 1is less than 3.1 percent by weight B;0;

equivalents.
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