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(54) Method for artificial ageing of wood materials and the like

(57)  Method forthe artificial ageing of wood materials
and the like which envisages, in sequence, the steps of
taking, in a predetermined firsttime interval (h,), the piece
of wood material to be treated to a first reference tem-
perature (T,) higher than 100°C, while the same piece
of wood material is brushed on by hot air; then maintain-
ing for a predetermined second time interval (h,) the

piece of wood material to be treated in contact with hot
and humid air at a predetermined second reference tem-
perature (T,) and at a pressure (P,) higher than ambient
pressure; and finally of taking, in a predetermined third
time interval (h3), the piece of wood material to be treated
again to ambient temperature; the hot and humid air at
the second reference temperature (T,) being vapour-sat-
urated air.
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Description

[0001] The present invention relates to a method for
the artificial ageing of wood materials and the like.
[0002] As known, the colour of recently cut wood, i.e.
of green timber, depends essentially on two factors: the
colour of the cellular wall itself and the colour deriving
from the other substances present in the cellular wall,
such as extractives and tannins. The first is virtually con-
stant in all types of wood taken into consideration, while
the second presents a high degree of variability which
depends not only on the type of wood taken into consid-
eration, but also on the area of origin of the material and
on many other environmental and non-environmental
factors.

[0003] The progressive variation in the colour of wood
as time goes by, traditionally called wood ageing, derives
instead from the numerous chemical-physical reactions
which are developed in the material because of the pro-
longed exposure to air, to sunlight and to variations in
humidity.

[0004] For example, in light-coloured wood, the pro-
longed exposure to sunlight initially produces a rapid yel-
lowing and/or browning of the colour on the surface of
the material, followed by dye toning to light brown and
finally to uniform grey due to the progressive decrease
in colour saturation.

[0005] This phenomenon is mainly due to a process
of photochemical oxidation in which both ultraviolet
wavelengths (wood absorbs ultraviolet light very well,
and even better when immersed in water) and infrared
wavelengths, which have a considerable thermal degrad-
ing action on the surfaces, are relevant.

[0006] Overall, it is now certain that the onset of yel-
lowing is due to the absorption of light by lignin which is
degraded and oxidised. If the wood is exposed to bad
weather conditions, the washing action of rain water
which accelerates the disappearance of the yellowish
colour due to the degradation of lignin is also added to
photochemical degradation, causing the outermost layer
of wood to become light grey.

[0007] Itis also known that the colour of wood is also
appreciably altered when the material is subjected to the
thermal drying treatment traditionally employed to stabi-
lise the cellular structure of wood in order to reduce the
risks of dimensional instability of the material.

[0008] In this regard, it must be specified that the per-
manence of wood in a dry air environment at a temper-
ature normally comprised from 190°C to 220°C must be
carefully calibrated so as to prevent the superficial car-
bonation of the material and/or the possible alternations
of the structure of the material, which could irreparably
compromise the mechanical resistance of the same.
[0009] Itis the object of the present invention to find a
method for rapidly and long-lastingly taking the colour of
wood to the typical shades of aged wood without com-
promising in any way the mechanical properties of the
material.
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[0010] According to the presentinvention a method for
the artificial ageing of wood materials and the like as ex-
plained in claim 1 and preferably, but not necessarily, in
any on the dependent claims, is provided.

[0011] The present invention will now be described
with reference to the accompanying drawings illustrating
a non-limitative embodiment example, in which:

- figure 1 shows a possible trend of the temperature
and pressure obtained for the artificial ageing of
wood materials and the like as a function of time,
obtained according to the dictates of the present in-
vention; while

- figure 2 shows the trend of the saturation vapour
pressure as a function of temperature.

With reference to figures 1 and 2, the present method
for the artificial ageing of wood materials and the like
finds particularly advantageous application in the
treatment of pieces of green timber, i.e. recently cut,
of any type and geographic origin.

The method according to the present invention es-
sentially envisages

- taking, in a predetermined time interval h4, the piece
of wood to be treated gradually to a first reference
temperature T, higher than 100°C, while the same
piece of wood is brushed on by hot air at a pressure
preferably, but not necessarily, equal to ambient
pressure;

- then maintaining for a predetermined time interval
h, the piece of wood to be treated in contact with hot
and humid air at a second reference temperature T,
preferably, but not necessarily, higher than refer-
ence temperature T, and at a pressure P, higher
than ambient pressure; and finally

- taking, in a predetermined time interval hs, the piece
of wood to be treated again to ambient temperature
while the same piece of wood is brushed on by air
at a pressure preferably, but not necessarily, equal
to ambient pressure.

[0012] More in detail, the method according to the
present invention envisages to maintain the piece of
wood to be treated in contact with hot humid air at a ref-
erence temperature T, higher or equal to reference tem-
perature T4, and at a pressure P, essentially equal to the
saturation vapour pressure corresponding to the refer-
ence temperature T, itself.

[0013] In other terms, the method according to the
present invention envisages to maintain the piece of
wood to be treated in contact with vapour-saturated hot
air, the pressure P, and the temperature T, of which meet
Clausius-Clapeyron’s mathematical relation and the
trend of which is shown by the curve in figure 2.

[0014] In addition to the above, the method according
to the invention envisages that the vapour-saturated hot
air which brushes on the piece of wood to be treated has
in any case a pressure P, higher than or equal to 1.8
bars, which corresponds to a reference temperature T,
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of approximately 117°C.

[0015] In the example shown, in particular, the piece
of wood to be treated is maintained in contact with the
vapour-saturated hot air within an airtight container of
the known type, in which the hot air is maintained at pres-
sure P, and the correct temperature T, is reached and
maintained by keeping water boiling within the same con-
tainer.

[0016] As known, indeed, water reaches boiling point
at a given temperature if, and only if, the saturation va-
pour pressure at that temperature is equal to ambient
temperature.

[0017] Withreferencetofigures 1and2,inthe example
shown, in particular, the method according to the present
invention envisages to gradually take the piece of wood
to be treated to a reference temperature T, of approxi-
mately 140°C in a time interval h; of approximately 3
hours, maintaining the same piece of wood in contact
with hot air at ambient temperature, i.e. at a pressure of
approximately 1 bar.

[0018] Having reached reference temperature T, of
approximately 140°C, the method according to the
present invention envisages to maintain the piece of
wood to be treated for a time interval h, of approximately
4 hours in contact with vapour-saturated hot air at a pres-
sure P, of approximately 4 bars and at a reference tem-
perature T, of approximately 143°C.

[0019] After time interval h,, the method according to
the present invention envisages to gradually return the
piece of wood to be treated to ambient temperature, em-
ploying for this operation a time interval h; equal to ap-
proximately 5 hours.

[0020] Obviously, reference temperature T4, reference
temperature T, and pressure P,, as time interval h,, time
interval h, and time interval h, are a function of both the
type of wood to be treated and the colour of the wood to
be obtained.

[0021] In this regard, it is important to specify that, for
example, maintaining a piece of green red-spruce in con-
tact with vapour-saturated hot air at a pressure P, of 4
bars, for a time interval h, of approximately 4 hours, will
alter the original colour of the wood making it practically
the same as the colour that the same type of wood would
have after ageing at least ten years or so.

[0022] Highly appreciable results have also been ob-
tained by maintaining the piece of wood in contact with
vapour-saturated hot air at pressure P, of approximately
6 bars for a time interval h, of approximately 1 hour.
[0023] Experimental tests have finally demonstrated
that the method according to the present invention may
also be validly applied to the treatment of pieces of damp
wood with internal humidity balanced with that of the ex-
ternal environment, i.e. pieces of wood being seasoned.
[0024] The advantages deriving from the adoption of
the method for artificial ageing of wood materials and the
like according to the present invention are apparent: by
using the method described above, it is possible to give
green wood the typical appearance of aged wood in very
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short times and at extremely competitive costs.

[0025] Comparative analyses have also revealed that
the cellular wall of wood exposed to vapour-saturated
hot air modifies its cellular structure becoming more par-
asite-resistant and more flame-resistant.

[0026] Obviously, the method for the artificial ageing
of wood materials and the like described and illustrated
above also allows to stabilise the cellular structure of
wood, reducing the risks of dimensional instability of the
material.

[0027] Itis finally apparent that changes and variants
can be made to the method for the artificial ageing of
wood materials and the like described and illustrated
herein without departing from the scope of the present
invention.

[0028] For example, the heating of the piece of wood
to reference temperature T, may occur in contact with
hot air at a pressure higher than ambient pressure, sim-
ilarly the cooling of the piece of wood to ambient temper-
ature may occur in contact with hot and humid air, at a
pressure higher than ambient pressure.

Claims

1. Method for the artificial ageing of wood materials and
the like characterised in that it comprises the steps
of:

- taking, in a predetermined first time interval
(h4), the piece of wood material to be treated to
a first reference temperature (T4) higher than
100°C, while the same piece of wood material
is brushed on by hot air;

- then maintaining for a predetermined second
time interval (h,) the piece of wood material to
be treated in contact with hot and humid air at a
predetermined second reference temperature
(T,) and at a pressure (P,) higher than ambient
pressure; and finally

- taking, in a predetermined third time interval
(h3), the piece of wood material to be treated
again at ambient temperature.

2. Method according to claim 1, characterised in that
the hot and humid air which is at said second refer-
ence temperature (T,) and brushes on said piece of
wood material, has a pressure (P,) essentially equal
to the saturation vapour pressure corresponding to
said second reference temperature (T5).

3. Method according to claim 1 or 2, characterised in
that said second reference temperature (T,) is high-
er than or equal to said first reference temperature

(T4

4. Method according to any one of the preceding
claims, characterised in that the hot and humid air
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which is at said second reference temperature (T5)
and brushes on said piece of wood material, has a
pressure (P,) higher than 1.8 bars.

Method according to any one of the preceding &
claims, characterised in that the hot and humid air
which is at said second reference temperature (T5)
and brushes on said piece of wood material, has a
pressure (P,) essentially equal to 4 bars.

10
Method according to claim 5, characterised in that
said second time interval (h,) is approximately 4
hours.

Method according to any one of the preceding claims 75
from 1to 4, characterised in that the hot and humid
air which is at said second reference temperature
(T,) and brushes on said piece of wood material, has

a pressure (P,) essentially equal to 6 bars.
20

Method according to claim 7, characterised in that
said second time interval (h,) is approximately 1
hour.
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