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(57) Abréegée/Abstract:

The Invention relates to a wood material panel hot press for producing a wood material panel (32), wherein the wood material panel
hot press (12) has an inlet side (30) and an outlet side (34) and Is desighed to press a blank (18) supplied on the Inlet side (30) In
order to form a wood material panel (32). According to the invention, a temperature measurement device (36) Is provided, which Is
designed to automatically measure the temperature (T) of the wood material panel (32) on the outlet side (34) in a spatially resolved
manner.
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Abstract

The invention relates to a wood material panel hot press for producing a wood mate-
rial panel (32), wherein the wood material panel hot press (12) hasan inlet side (30)
and an outlet side (34), and is designed to press a blank (18) supplied on the inlet
side (30) in order to form a wood material panel (32). According to the invention, a
temperature measurement device (36) is provided which is designed to automatically
measure the temperature (T) of the wood material panel (32) on the outlet side (34)

in a spatially resolved manner.
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PCT/EP2017/071909 WO 2018/046390 A1 2459-627 PCT-1

Wood material panel hot press and method for operating a wood material panel

hot press

The invention relates to a wood material panel hot press for producing a wood mate-

rial panel according to the generic term in claim 1. According to a second aspect, the

iInvention relates to a method for operating such a wood material panel hot press.

This type of wood material panel hot press is used to press a fiber cake into a wood
material panel, for example in the production of HDF panels. This type of hot press
operates continuously but is stopped Iif, for instance, a defect must be repaired or a

wood material panel with a different panel thickness is to be produced.

It is beneficial to be able to operate this type of hot press at the highest possible
speed. However, if the feed speed is too high, defects will occur in the wood material
panels produced. For instance, material defects near the surface - so-called splitters
- may occur due to the presence of vapor bubbles in the resulting wood material
panel, which cause the material to rupture. The optimal process parameters for oper-
ating this type of wood material panel hot press are selected by the machine opera-

tors with the aid of empirical values. It is not known whether the optimal feed speed

can be achieved using this method.

It has been proposed to reduce waste during the start-up process by adjusting the
heat output of the hot press rather than the temperature of a press belt of the wood

material panel hot press. This approach does reduce waste; however, an even

greater reduction of waste Is desirable.

EP 1526 377 A1 describes a wood material panel hot press according to the pream-
ble. The thermographic camera is used to identify and screen out defective wood ma-
terial panels, or to monitor the speed at which the hot press is working. This is
achieved by comparing thermograms that have been recorded with the infrared cam-
era to reference thermograms. this can prevent the further processing of defective
wood matenal panels and avoid waste caused by an incorrect flow rate. It helps fur-

ther reduce the rate of waste. WO 01/35086 A2 describes a device for the contact-
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less inspection of test specimens which makes use of a thermographic camera to

detect surface defects.

In P. Meinlschmidt's paper entitled "Thermographic detection of defects in wood and
wood-based materials”, from the 14th international symposium of non-destructive
testing of wood, Hannover, Germany, 2nd - 4th May 2005, he describes that ther-

mography can be used to detect defects in wood material panels.

US 2001/0042834 A1 describes how defects can be detected by producing a com-
puter-generated model following the capture of a first image. The differences be-

tween a second captured image and the resuits caicuiated on the basis of the model

are compared.

EP 2 927 003 A1 describes the detection of the spatial temperature distribution In
order to obtain a printed image from a subsequent printing, wherein this printed im-
age changes as little as possible over time. This type of method is suitable for sub-
sequently compensating for, but not preventing, any inhomogeneities in the tempera-

ture distribution.

The invention aims to improve the production of wood material panels.

The invention solves the problem by means of a wood material panel heat press ac-

cording to the preamble with the features of claim 1. According to a second aspect,

the invention solves the problem by means of a method with the features of claim 7.

The invention Is based on the knowledge that the surface temperature of the wood

material panel on the outlet side characterizes the thermal and mechanic processes
inside the wood material panel hot press so precisely that it is sufficient for adjusting
the process parameters of the wood material panel hot press. This is surprising given
that it has been common In the prior art for many years to measure the temperature
inside the wood material panel hot press. However, it has been proven that the tem-
perature sensors used up until now are not able to deliver a signal which can be used

for carrying out adjustments. Known temperature sensors are located at a relatively

large distance from the surface of the wood material panel being produced. In other
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words, the prior art does not measure the temperature on the surface of the wood
material panel, but rather a temperature of the press. If the transfer of heat from the
press to the wood material panel changes, this alters the properties of the wood ma-

terial panel, even If the temperature of the wood material panel hot press remains

constant.

It has also been proven that, surprisingly, the surface of the wood material panel on
the outlet side may exhibit local temperatures that differ considerably from the rest of
the surface. It is thus possible with wood material panel hot presses of the prior art
that the temperature measured at a point in the interior does not change but the dis-
tribution of the temperature within the wood material panei, and thereby the (iocai)

rate of defects, does.

It has been discovered that the temperature, especially the surface temperature, on
the outlet side of the wood material panel grants such an extensive insight into the
pressure and temperature conditions in the wood material panel hot press that further
measured values for the adjustment of the wood material panel hot press are irrele-
vant. it is indeed possible to use further measured values for conducting adjust-
ments, but it is not necessary. It is thus beneficial to compensate for temperature dif-
ferences on the surface of the wood material panel by adjusting at least one process
parameter. This improves the homogeneity of the wood material panel along its width
direction. The wood material panel hot press can thus be operated with a higher feed

speed until it comes across any defects in the wood material panel.

Given that the temperature of the wood material panel is measured immediately, a
comparison of these temperatures with a target temperature can be used to establish
whether the transfer of heat from the wood material panel hot press to the resuiting
wood material panel lies within a predetermined target interval, as is intended ac-
cording to a preferred embodiment. If the actual temperature of the wood material
panel, averaged across the width, deviates from the press belt temperature of a
press belt of the wood material panel hot press, which has been measured by means
of a press belt temperature measurement device that is preferably provided, by more
than a predetermined threshold value, a warning signal can be emitted. This indi-

cates that the transfer of heat from the hot press to the wood material panel being
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produced has been disrupted. This can be counteracted by reducing the feed speed,
for example. Alternatively or additionally, a moisture level of the fiber cake can be

reduced, for instance by reducing the amount of a liquid it is sprayed with, or stop-

ping this altogether.

If the temperature is measured using a contactless method, contact conditions be-

tween a temperature sensor and the wood material panel are irrelevant. The meas-
urement is thus particularly accurate. It has also been proven that the surface proper-
ties of the wood material panel change so little that a contactless measurement, for

example with an infrared camera, only entails a low degree of systematic measure-

ment uncertainty.

Within the scope of the present description, the wood material panel should be un-
derstood especially to mean a wood fiber panel, an HDF panel, an OSB panel or a
chipboard. It Is especially beneficial if the fiber cake is fed continuously into the sys-

tem. In other words, it is beneficial if the wood material panel hot press is a continu-

OuUS press.

The temperature measurement device should be understood especially to mean a
device by means of which a measured value can be generated that correlates to the
temperature, particularly the surface temperature, of the wood material panel in such
a way that this value can be used to deduce the temperature. It is possible, but not

necessary, that the temperature measurement device is configured to measure the

temperature in terms of a temperature scale. It is especially beneficial if the tempera-
ture measurement device indicates the temperature in Kelvin, degrees Celsius or in
terms of another temperature scale. However, it is also possible to simply measure a
change in temperature In relation to a predetermined reference temperature, such as
the temperature of the fiber cake on the inlet side or a random, yet fixed, selected
reference temperature. An existing temperature signal, for example an electric or en-
coded signal, Is also sufficient. In this way, the temperature may be represented, for

instance, by a voltage, a resistance or a wavelength of the highest spectral density.
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The term 'contactiess measurement' should be understood to mean that no physical

contact between the wood material panel and the measurement device is required to

identify the temperature.

The term 'spatially resolved measurement' should be understood to mean that at
least three, preferably at least five, especially preferably at least ten measured values
are recorded along a width expansion of the wood material panel. It is favorable and
represents a preferred embodiment that at least one point exists at which two or
more temperature values are recorded in succession in relation to a direction of ma-
terial flow of the wood material panel through the wood material panel hot press. It is
possibie and preferabie to calculate the average of at least two, preferabily more,
temperatures that have been successively measured in this manner in order to obtain

a measured value for the temperature that does not exhibit much temporal fluctua-

tion.

The temperature measurement device is preferably designed to conduct a spatially
resolved measurement of the temperature across at least 80%, in particular at least

90%, preferably 100%, of the full width of the wood material panel.

The process parameter, which may also be known as the method parameter, should
be understood particularly to mean an adjustable machine parameter which influ-

ences the temperature and/or the temperature distribution of the wood material panel

pre .

on the outiet side. For example, the process parameter iIs the feed speed of the fiber
cake, the heat output of at least one heating circuit or the pressing force. The pro-
cess parameter may be a vector, 1.e. an ordered n-tuple, such as the vector that
comprises (i) the pressing force at different points of the hot press and/or (ii) the heat
output of the heating circuit and/or (ii1) at least one position of a frame to which the

press belt is fixed or a device which transfers a force to the press belt, and/or (iv) a

position of a component that transfers a pressing force to the press belt relative to

the frame.

The process parameters are especially one, two or more variables that are selected
from the list which comprises: the pressing force at a first position; the pressing force

at a second position that is different to the first; the pressing force at a third position
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that Is different to the first and the second; the temperature at a first position; the
temperature at a second position that is different to the first; the temperature at a
third position that is different to the first and the second; the heat output of a first
heating strand; the heat output of a second heating strand that is different to the first;
the total heat output; the moisture level of the fiber cake; the temperature of the fiber
cake; the ambient temperature; and a feed speed at which the wood material panel
moves In the direction of material flow. In particular, the feed speed is changed by
the adjustment of at least one drive with which the conveyor belt is driven, on which

the fiber cake and/or the wood material panel lies.

According to a preferred embodiment, the temperature measurement device is de-
signed to continuously measure the temperature. This should be understood particu-
larly to mean that the temperature is measured repeatedly. In particular, the tempera-
ture measurement device in configured to automatically record temperature values at
least every ten seconds, preferably every five seconds, especially at least once a
second. It has been proven especially beneficial if temperature values are recorded
at least five times per second. This enables a rapid reaction to any changes in tem-

perature.

According to a preferred embodiment, the temperature measurement device is de-
signed to measure the temperature with minimum delays. A measurement of temper-
ature with minimum delays should be understood to mean that between the start of
the measuring process and the generation of the measurement resulit, half of the time
required for a volume element to go through the wood material panel hot press
elapses, wherein a maximum of ten seconds In particular elapses, preferably a max-
imum of one second. In other words, the measured temperature indicates the current
temperature of the wood material panel to a very good approximation, rather than a
temperature of the wood material panel some time before. In other words again, the
temperature measurement device is designed to measure the temperature in such a

way that the measurement of the temperature can be deemed instantaneous to a

sufficiently good approximation.

The feature that the temperature measurement device is designed to measure the

temperature on the outlet side should be understood particularly to mean that a dis-
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tance between the point at which the transfer of heat from the hot press to the wood
material panel ends and the first point in the direction of material flow at which the
temperature 1Is measured I1s a maximum of 2m, preferably a maximum of 1m. The
greater the distance between the hot press and the point at which the temperature is
measured, the greater the influence of, for example, the convection on the measure-
ment result, such that the informative value of a measurement result obtained over a

large distance is not as significant, which is not desirable.

The temperature measurement device comprises an infrared camera. This infrared
camera iIs a video camera, for example, which is designed to capture several images
per second. The advantage of an infrared camera is that one measurement cycle can
capture a number of individual temperature measurement points. The infrared cam-
era Is preferably a CCD camera with a corresponding CCD chip. This CCD chip pref-
erably has at least 200 x 50 pixels. An infrared camera can be used to quickly and

accurately determine the temperature of the wood material panel with a high degree

of process reliability.

The wood material panel hot press has a control unit which is configured to automati-
cally conduct a method featuring the steps (a) detecting a first lateral temperature at

a first point In a left-hand lateral area of the wood material panel, (b) detecting a sec-
ond lateral temperature at a second point in a right-hand lateral area of the wood ma-
terial panel and (c) amending of at least one process parameter of the hot press such

that the first lateral temperature approaches the second lateral temperature and, in

particular, a difference between the two temperatures decreases. It has been proven

that local temperature differences may lead to material defects, such as vapor bub-

bles.

The changing of the process parameter is an increase of a pressing force on the side
with the lower temperature. If the pressing force is increased, the transfer of heat
from the wood material panel hot press - especially from a circulating press belt - to
the wood material panel becomes more efficient, causing the temperature of the
wood material panel to rise. It is surprising that changing the pressing force has a
constderable influence on the temperature of the wood material panel because it was

initially assumed that the pressing force is already so great during normal operation
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that a change in the pressing force would not lead to a significant change in the

transfer of heat.

Alternatively or additionally, in order to increase the pressing force on the side with
the lower temperature, the adjustment of the process parameter may comprise a re-

duction in the pressing force on the side with the higher temperature.

The wood material panel hot press preferably has a heating device, by means of
which the one circulating press beilt of the wood material panel hot press can be
heated to different local temperatures in its width direction. In particular, the heating
device comprises at least two, preferably three, heating zones, which are arranged

adjacently to one another and can be controlled or adjusted to different temperatures.

In other words, the adjustment of the process parameter may comprise an increase
In the pressing force on the side with the lower temperature relative to the pressing
force on the side with the higher temperature. In addition, the adjustment of the pro-
cess parameter may be or may comprise a local increase In the heat output P and/or
temperature T on the side with the lower temperature in relation to the side with the
higher temperature. Of course, it is possible for two or more process parameters to

be changed such that the first lateral temperature approaches the second lateral

temperature.

The left-hand lateral area should be understood particularly to mean the area which

extends from the left-hand side of the wood material panel in the direction of material
flow to 0.4 times, especially 0.33 times, the width of the wood material panel. Corre-
spondingly, the right-hand lateral area is specifically the area of the wood material

panel which extends from the right-hand edge to 0.4 times, especially 0.33 times, of

the lateral width.

According to a preferred embodiment, the method includes the steps: a comparison
of an actual temperature measured using the temperature measurement device with
a predetermined target temperature; and an increase of a feed speed of the fiber

cake If the actual temperatures lies above the target temperature by a predetermined

differential temperature and/or a decrease of the feed speed if the actual temperature
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lies below the target temperature by a predetermined second differential tempera-
ture. If the actual temperature lies neither above the target temperature by at least
the predetermined differential temperature nor below the target temperature by the

predetermined second differential temperature, the feed speed preferably remains

unchanged.

Alternatively or additionally, the heat output and/or the temperature of the hot press,
especially of the press belt, Is reduced if the actual temperature lies above the target
temperature by the predetermined temperature difference, wherein the heat output
and/or the temperature is preferably increased If the actual temperature lies below

the target temperature by the predetermined temperature difference.

It Is beneficial If the feed speed is at least also adjusted by way of the temperature
averaged across the width of the wood material panel. Of course, it is possible that a
range of temperature differences is used for the adjustment of the feed speed and

the adjustment of the heat output or the temperature of the heat press before a con-

trol intervention occurs.

It is beneficial If the first differential temperature and/or the second temperature dif-
ference is at most 5 Kelvin. It is especially beneficial if the sum of the temperatures
differences is at most 5 Kelvin, particularly a most 3 Kelvin. It is thus possible to keep

the temperature of the wood material panel within a narrow range. This results in less

waste.

The target temperature preferably lies between 100°C and 110°C, especially 102°C
and 108°C, If the panel thickness I1s between 5 and 6 mm. If the panel thickness is
between 7 and 8 mm, the target temperature preferably lies between 121°C and

131°C, preferably between 123°C and 129°C. It has been proven that this enables

the production of high-quality wood material panels.

The wood matenal panel hot press is preferably designed to produce a wood material
panel with a panel thickness of at least 2.5 millimeters, especially at least 3.0 millime-
ters, preferably at least 5 millimeters. In particular, the wood matenal panel hot press

IS designed to produce a wood material panel with a maximum panel thickness of 8
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mm, especially a maximum of 12 mm, preferably a maximum of 38 millimeters. With
thin wood material panels, in particular with a panel thickness between 5 and 8 milli-
meters, which are preferably HDF panels, an incorrect selection regarding the pro-
cess parameters will lead to an especially rapid creation of waste. The invention is

therefore especially advantageous for the production of this type of wood material

panel.

A wood material panel production device with a wood material panel hot press ac-
cording to the invention and a saw and/or trimming system arranged behind the wood

material panel hot press In the direction of material flow is also in line with the inven-

tion.

The wood material panel hot press preferably features a control unit. The control unit

s preferably configured to automatically conduct a method according to the inven-

tion.

It Is favorable If the operational steps given in this description are conducted at the

start of pressing following a downtime and/or following a product change from one

wood material panel format to another.

A method according to the invention preferably comprises the steps: a calcutation of
a discrepancy parameter, in particular a difference between a maximum temperature

and a minimum temperature of the wood material panel. The discrepancy parameter

Is a measure of the inhomogeneity of the temperature of the wood material panel on
the outlet side. For instance, the discrepancy parameter is determined from the tem-
perature measured In a spatially resolved manner T(y), wherein the y coordinate is

measured transversely to the direction of material flow.

The discrepancy parameter may, for example, be the variation or the standard devia-
tion of the temperature distribution in the width direction. The discrepancy parameter
may also be the difference between a maximum and minimum temperature of the
wood material panel, for example. The data used for calculating the discrepancy pa-
rameter may be obtained from the measured raw temperature data obtained by way

of temporal and/or spatial averaging across a predetermined range.
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The discrepancy parameter should be understood especially to mean a value that

describes the extent to which the temperature, which has been measured in a spa-

tially resolved manner, deviates from the target temperature distribution.

The method preferably comprises the step: an emission of a warning signal If the dif-

ference exceeds a predetermined warning threshold value.

It is possible, but not necessary, for this warning signal to be perceptible to humans.
In particular, it is also possible for the warning signal to be purely electric. It is also
possible, but not necessary, that at ieast one process parameter of the wood materiai
panel hot press changes as a result of the warning signal in such a way that the dis-
crepancy parameter reduces. For instance, this may comprise a local change in the

pressing force and/or a local change in the heat output and/or the temperature of the

hot press.

The method preferably includes the steps (i) detection of an inhomogeneity of the
press belt and (i) suppression of the emission of the warning signal if the warning
threshold value i1s exceeded due to the inhomogeneity. Such an inhomogeneity oc-
curs, for example, as a result of the repair of the press belt via the removal and re-
placement of a defective section. In the area surrounding the joint between the ex-
changed section and the rematnder of the press belt, a different transfer of heat from
the press belt to the fiber cake occurs, which manifests itself in the local temperature
of the wood material panel. A distinctive temperature pattern emerges, which ap-
pears once per circulation of the press belt. If the warning threshold value I1s exceed-
ed as a resuit of this temperature pattern, no warning signal will be emitted as it does

not constitute a process disruption.

The temperature pattern may be recognised by the fact that it occurs precisely once
per circulation of the press belt and/or takes the shape of the replaced section. The
temperature pattern Is recognised, for example, by way of image recognition or man-
ually identified once as an inhomogeneity; its position is then calculated using the
circulation speed of the press belt and the amount of time that has elapsed since the

last appearance of the temperature pattern.
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The step which comprises the detection of the inhomogeneity preferably includes a

() measurement of the temperature of the wood material panel on the outlet side of
the wood material panel hot press over a period of time that is at least twice, prefera-
bly at least four times, a circulation time of the press belt, and (i1) an elimination of
deviations from an average temperature which appear periodically over the circula-

tion time. This renders it possible to identify such fluctuations in the temperature of

the wood material panel.

For instance, the elimination of deviations from an average temperature which ap-
pear periodically over the circulation time may occur by conducting an initial Fourier
transform, for example of the temperature data that is dependent on the time. This
produces the spectrum of the temperature data. Within this spectrum, the compo-
nents which belong to the circulation frequency of the press belt are filtered out and
the resulting spectrum is then subjected to inverse Fourier transformation. This re-

sults in the temperature data which is only caused by the press belt.

The suppression of the emission of the warning signal may occur, for example, by
correcting the temperature measured values by a temperature difference which is
produced by the press belt. The spectrum of the corrected temperature measured

values obtained in this way does not feature any components which belong to the

circulation frequency.

The fact that the temperature measured values are corrected by a temperature dif-
ference may mean that the - If applicable, negative - temperature difference is added
to the respective temperature measured value. The temperature difference is gener-
ally time-dependent (and periodic with the circulation frequency) and location-

dependent in relation to the width coordinate perpendicular to the direction of materi-

al flow of the wood matenal panel.

It should be noted that it is possible, but not necessary, for the detection of the inho-

mogeneity to occur automatically. In particular, it i1Is possible for the inhomogeneity to

be flagged and the position of the differential temperature resulting from the inhomo-
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geneity to be calculated, and the temperature measured values to be automatically

corrected by the differential temperature.

According to a preferred embodiment, the regulation of the at least one process pa-
rameter on the basis of the temperature comprises the following steps: (i) input of the
time and location-dependent temperature values as input variables into a neural net-
work, wherein the neural network gives out process parameters as output variables,
and the adjustment of these process parameters on the wood material panel produc-
tion device, wherein the neural network Is trained to minimize a deviation between
the temperature measured values, which have preferably been measured with an

Infrared camera, and a predetermined target temperature distribution.

The target temperature distribution is, for example, the uniform temperature distribu-
tion that has the same value at each point in relation to a position along the direction
of material flow, regardiess of time. As the distance along the direction of material
flow increases, the temperature may become lower, as the wood material panel

cools.

In particular, the method includes the steps: an automatic adjustment of at least one
process parameter, in particular of at least two process parameters, especially pref-
erably at least three process parameters, by means of the control unit subject to the

time-dependent temperature measured values, wherein the at l[east one process pa-
rameter Is calculated by means of the neural network. The neural network preferably

has at least one hidden layer, preferably at least three hidden layers.

The neural network has preferably been trained by means of deep learning. To this
end, the time-dependent process parameters and time-dependent temperature
measured values are used as inputs. The outputs are process parameters and are
adjusted on the wood material panel hot press. The variable that is to be minimized is

the deviation of the temperature values from the target temperature distribution.



10

15

20

25

30

CA 03033692 2015-02-12

_14 -

In the following, the invention will be explained in more detail by way of the attached

drawings. They show

Figure 1 a schematic view of a wood material panel hot press according to the in-

vention,

Figure 2 a measurement result of the temperature measurement using the temper-

ature measurement device, and

Figure 3 a schematic horizontal cut through a wood material panel hot press, the
structure of which essentially corresponds to the structure according to

figure 1 but whose heat circuits are arranged next to one another.

Figure 4 shows schematically how an inhomogeneity of the press belt of a wood
material panel hot press according to fig. 1 is reflected in the temperature

measured values.

Figure 1 schematically depicts a wood material panel production device 10 according
to the invention with a wood material panel hot press 12, a spreader 14 (e.g. pendis-
tor) that is arranged in front of the wood material hot press 12 in the direction of ma-

terial flow and a sawing system 16 arranged behind (the hot press). The spreader 14
IS designed to spread a continuous fiber cake 18 made of wood fibers, which have

been coated with an adhesive, onto a circulating conveyor belt.

The wood material panel hot press 12 has a circulating first press belt 20.1 which Is
subjected to a pressing force Fp, for example by means of bars 22.1, 22.2, .... The

press belt 20.1 1s made of a metal sheet, such as stainless steel. There i1s a break In
the wood material panel hot press 12 as it features a large number of bars. The fiber

cake 18 lies on a second circulating press belt 20.2, which circulates at the same

speed as the first press belt 20.1.

The wood material panel hot press 12 features a heating device 24, by means of
which the press belt 20 can be heated by means of pipes 26.1, 26.2, ... . A heat

transfer fluid 28 circulates in the pipes 26, this fluid being heated by a heat generator
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- not depicted - such as a boiler, which i1s a component of the heating device 24. The

heat transfer fluid 28 transfers the heat to the respective press belt 20.1, 20.2 via

heating plates and/or rolling bars; from there, it is transferred to the fiber cake 18.

In the present embodiment, the heating device 24 comprises several heating circuits
29.1, ...,29.n, whereinnisn=3, 4, 5,6, 7, 8 or 9 for example. It is possible to have
more heating circuits. The heating circuits 29.n are configured to heat the fiber cake
18, across its entire width In the present case, and are arranged one after another In
the direction of material flow M. However, it is alternatively or additionally possible for

two heating circuits to be arranged adjacent to one another, as shown in figure 3.

For each heating circuit 29.1, ..., 29.n, the wood material panel hot press 12 has at
least one temperature probe 27.1 (1= 1, ..., n). In the present case, each heating cir-
cuit 29.1 has three temperature probes: one for identifying the flow temperature (tem-
perature upon entering the heating circuit), one for the return flow temperature (tem-

perature upon leaving the heating circuit) and one for the temperature of the pressing

sheet.

The fiber cake 18 continuously enters the continuously running wood material panel
hot press 12 on an Inlet side 30, where it Is pressed to become a wood material 32,

which leaves the wood material panel press 12 on an outlet side 34.

The wood material panel hot press 12 has a number of frames 35.1, 35.2, ..., 35.M,
wherein M = 35 for example. The frame 35.m can be used to adjust the press gap in
the respective area of the frame 35.m at at least two, preferably three or more, points
along the width of the wood material panel, 1.e. in the vertical direction of the wood
material panel hot press 12. This means, for instance, that a greater or smaller press-

Ing force and/or a smaller press gap can be set on the left in terms of the direction of

material flow than on the rnight.

In particular, the bars 22.1 themselves, or components that transfer a pressing force

onto the bars 22.1, can each be attached to a respective frame 35.m. By changing the

position of a frame 35.m or the position of the component relative to the frame 35.m,
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it Is possible to change the pressing force which is being applied by the press belt 20

to the fiber cake or the wood material panel being produced.

A temperature measurement device 36 in the form of an infrared camera is arranged

on the outlet side 34. This camera's field of vision 38 comprises the wood material

panel 32 on the outlet side 34 of the wood material panel hot press 12.

Alternatively, the temperature measurement device 36 may comprise a number of

contactless temperature sensors which are arranged at a distance from one another

in terms of a width direction B.

The temperature measurement device 36 is connected to a control unit 40, which
evaluates the temperature measurement data from the temperature measurement

device 36. In the present case, the control unit 40 is also connected to the tempera-

ture probes 27.i via cables (not depicted).

Figure 2 shows an image 42 that has been captured using the temperature meas-
urement device 36. It should be recognized that the temperature T=T (X, y) is meas-
ured in two spatial directions x, y. The temperature T is recorded at a number of
points (X;, yi) (j = 1, 2,..., N) in the width direction B of the wood material panel 32.
Here, It Is preferable if N > 2, in particular N >5, preferably N < 1000. In the present
case, several measured values for the temperature T in a longitudinal direction L are

also recorded consecutively. The method of temperature measurement shown in fig-
ure 2 by way of an infrared camera is especially advantageous because, as depicted

in figure 2, it results in a detailed image of the temperature T(X, y) of the wood mate-

rial panel 32.

The control unit 40 (see fig. 1) captures, for example, a first lateral temperature Ty,
which is produced as an arithmetic mean across an area A1 in the present case. The
lateral temperature T11s allocated to a first point S1. In the present case, the point S1
IS the mid-point of the area A1. The point S1 i1s situated in a left-hand lateral area of
the wood material panel 32, as can be seen in the lower partial image, which shows

the same point on the wood material panel 32 and has been added for the sake of

clarity.
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In addition, a second lateral temperature T2 at a second point S2 is identified, which
lies in a right-hand lateral area of the wood material panel 32. The second tempera-

ture T2 iIs also identified by taking an average across a pixel range of the temperature

measurement device 36.

The control unit 40 identifies a discrepancy parameter U, which may comprise the
temperature U = AT=1T1 - T2 |, for instance. If the discrepancy parameter U exceeds
a predetermined warning threshold value Uwam, the control unit 40 will amend a pro-
cess parameter P. This process parameter P may refer to the local pressing force

p = p (y) for example, with which the bars 22.i=1, 2, ... (see fig. 1) press locally on
the press belt 20. The process parameter P may also be a heat output Preiz that the

heating device 24 transfers to the press belt 20.

By taking the average across the complete width B at a predetermined point along
the direction of material flow M, such as at the height Mo, it is possible to determine
an (average) actual temperature Tist. Should this actual temperature Tist deviate from
a predetermined target temperature Tson by more than ATo above it or ATy below i,

the control unit 40 can emit a corresponding warning signal. A machine operator can

then either increase or reduce a feed speed v. Alternatively, this is done automatical-
ly. The feed speed v describes the speed at which the wood material panel 32 (see

fig. 1) moves In the vicinity of the outlet side in the direction of material flow.

Figure 3 schematically depicts a horizontal partial cross-section A-A through a mate-
rial wood panel hot press 12 according to the invention which, apart from the ar-
rangement of the heating circuits, is constructed in the same way as the wood mate-
rial panel hot press 12 according to figure 1. It should be recognized that the heating
device comprises a first heating strand, with which a first heated area H1 can be
heated, a second heating strand, with which a second heated area H2 can be heated,

and a third heating strand, with which a third heated area H3z can be heated. Alterna-
tively, two or four or more heated areas Hi may be provided. It is also possible for

there to be more then one heating strand per heated area. The number of heated
strands may be different or the same for different heated areas. The heated areas

are arranged adjacent to one another in the direction of material flow M and collec-
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tively heat the full width of the press belt 24. The temperature Ti or the heated area Hi

and/or its heat output Pi can be adjusted independently from one another.

A method according to the invention Is executed, for instance, by initiating a down-
time of at least 15 minutes for the wood material panel hot press, for example for
maintenance purposes or a product change. To begin with, less heat than average
as witnessed during normal operation is supplied. The wood material panel begins by
exhibiting a higher than average temperature as witnessed during normal operation
on the outlet side. For example, for a wood material panel which is, for instance,

7.6 mm thick, the temperature averaged across the full width is 118 £ 1°C. In this ex-

ampie, the feed speedis v =510 mmi/sec.

As a result of the defective heat supply, the temperature of the wood material panel
decreases once again - to 114°C in the example - and it may result in critical temper-
ature shortfalls if the temperature is not checked; these shortfalls may result in split-
ters, and therefore waste. In the example, the feed speed is therefore preferably au-
tomatically reduced to v = 445 mm/sec. The flow temperature of the press and the

heating plate temperature increase; however, the surface temperature of the panels

does not.

As the panel temperature increases, the feed speed increases - preferably automati-
cally - such that the temperature averaged across the full width reaches the target

temperature Tson 124 £ 1°C and the feed speed has reached its maximum possible

value or a target value v = 530 mm/sec, for example. This often takes up to 30

minutes.

A method according to the invention is also executed by first of all changing the panel
thickness of the wood material panel. Different pressing temperatures and different
surface temperatures are required for different panel thicknesses. For instance, the
temperature averaged across the full width of a 12 mm-thick panel is 126 + 1°C and
110 £ 1°C with a panel thickness of 5.5 mm. The heat output of the press must there-
fore be adapted to the new production. However, depending on the situation, the

heat output required can only be roughly estimated.
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Therefore, during the production of the wood material panel with a smaller or greater
panel thickness, the heat output and/or the feed speed is first of all adjusted during
ongoing production such that the temperature averaged across the full width is grad-
ually reduced by 5 to 7°C. The panel thickness is then adjusted. The feed speed v is
preselected using the temperature average across the full width; the feed speed v

and the heat outputs P of the individual heating circuits are then adjusted using the

temperature.

Within the scope of a method according to the invention, a discrepancy parameter U
In the form of a maximum difference ATs Is preferably calculated automatically by the
control unit 40, which may comprise several separate units. To this end, the tempera-
ture values T(y) are grouped into at least five, especially at least ten - preferably
equidistant - evaluation ranges A;. An evaluation range is, for example, a two-

dimensional interval.

The evaluation ranges Aj preferably form, in the mathematical sense, a partition of
the measured values across at least 80%, particularly at least 90%, of the full width
of the wood material panel. However, it is also possibie that the total of all the evalua-
tion ranges does not encompass the entire width of the wood material panel, but ra-

ther at least 50%, at least 60%, at least 70% or at least 80%, for example.

The mean of the temperature within each evaluation range Aj is subsequently calcu-

lated. The evaluation range temperatures obtained in this way are used to calculate

the maximum difference ATs as a discrepancy parameter U.

If the discrepancy parameter U exceeds a predetermined warning threshold value of
Uwarmn = 3°C, for instance, it may lead to an increase in differences in panel quality

across the direction of material flow. This is countered by increasing a pressing force

p on the cooler side.

This enables, for example, a reduction in the discrepancy parameter U from 4°C to
1°C by means of a pressure equalization of 20% - 50% of the specific pressing force
present In a rear high pressure area of the continuous press in the direction of mate-

rnal flow.



10

15

20

25

30

CA 03033692 2015-02-12

- 20 -

For instance, if a discrepancy parameter of U = 4°C is measured during the produc-
tion of a wood material panel with a panel thickness of 5.5 mm, wherein the higher
temperature is in the right-hand section of the wood material panel in the direction of
material flow and wherein the remaining evaluation range temperatures differ by less
than 1°C, the pressing force in the right-hand area, in particular the right-hand high

pressure area, of the heat press will be increased by 35%. This causes the discrep-

ancy parameter to be reduced to below 1°C.

Within the scope of a method according to the invention, the process parameter In
the form of the total heat output Preiz, gesamt and/or a heat output of a first, second or
several heating circuits 29.j is preferably increased if the average temperature of the
wood material panel is lower than the predetermined target temperature. This is es-

pecially pertinent if a feed speed has a predetermined maximum speed Vmax.

For example, If a panel thickness is 7.6 £ 0.5 millimeters, the target temperature

Tson =123 £ 1°C and v = vmax = 540 mm/sec. If the temperature averaged across the
full width of the wood material panel is now 118°C, for instance, the total heat output
Pheiz, gesamt IS INCreased, preferably by increasing the flow temperature. In the present
example, the flow temperature Tinj is iIncreased by 2°C, for instance, for at least one
heating circuit 29.j, but preferably for two or more heating circuits. As a result, the
temperature approaches the target temperature in such a way that the discrepancy

parameter U falls below the warning threshold value. The steps indicated can be

conducted automatically without a person receiving a warning signal.

Figure 1 shows that at least some of the frames 35.m, preferably a majority of the
frames 35.m, can be subjected to a force Fpm by means of a respective actuator
44.1, 44.2, ... . The actuators 44.m may refer, for instance, to hydraulic cylinders,
which are subjected to force by way of a schematically depicted hydraulic pressure
supply. The actuators 44.m are designed In such a way that the individual forces Fp
may be different for different actuators. Each of pressing forces Fpm represents a
process parameter Pm that can be individually adjusted by the control unit 40. The
heat outputs of each heating circuit 29.1 or the flow temperature of the heating fluid

are also further process parameters Pi. They can also be adjusted by the control
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unit 40. The wood material panel hot press 12 also features a moisture sensor 46 for
measuring a level of moisture in the fiber cake 18 prior to it entering the wood mate-

rlal panel hot press 12. The moisture sensor 46 is also connected to the control

unit 40.

Furthermore, it Is beneficial if the wood material panel hot press 12 has a second in-
frared camera which captures the temperature of the fiber cake 18 prior to its entry

iInto the wood material panel hot press 12. The second infrared camera 48 is also

connected to the control unit 40.

The control unit 40 features a neural network into which the process parameters Pi

enter as Input variables. In addition, the spatially and temporally resolved measured

values of the temperature T(x,y,t) enter the neural network N as input variables. The
neural network N is then taught that the discrepancy parameter U is to be as small as
possible. The process parameters Pi calculated by the neural network are continu-
ously communicated to the respective components of the wood material panel hot

press via a wired connection, or communicated wirelessly and adjusted there (on the

hot press).

Figure 4 shows a schematic image 42 of a temperature measurement. It is to be as-
sumed that the temperature Is at a high value Thoch In areas B1, B2, B3 only and at a
normal temperature Tnomal IN all other areas. The areas B1, B2, B3 with the higher

temperature Thoch are caused by an inhomogeneity in the press belt 20.1 (see fig. 1).
For instance, the inhomogeneity may be caused by the fact that a component of the
press plate was defective and removed. The resulting gap was closed with a re-

placement part and the surface of the press plate smoothed.

In the present example, the thermal conductivity of the exchanged part of the press
plate Is greater, resulting in a higher temperature. The increased temperature is irrel-
evant to the quality of the wood material panel produced. However, if the temperature
fluctuates, it can easily come to pass that a predetermined target temperature is
briefly exceeded in one of the areas B. This would cause a warning signal to be emit-

ted although the quality of the wood material panel is not at risk.
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To avoid such an occurrence, the temperature increase in the areas B i1s factored

out. To this end, a Fourier transform is conducted for each y position, such as posi-

tion yo. It should be noted that it 1s not relevant whether these Fourier transforms are
conducted Iin with respect to the x-coordinates or to the complementary time coordi-
nates, as the feed speed at which the fiber cake moves forward Is fundamentally
constant. Since the increase in temperature iIs caused by an inhomogeneity of the
press belt, it repeats at regular intervals which correspond to the belt length Ls of the
press belt. A circulation time Tu, which the press belt requires for one circulation, is

allocated to the press belt.

T'he components which can be allocated to the belt length Ls are eliminated in the
spectrum of the Fourier transforms calculated in this way. If a Fourier transform in
fime Is conducted, the frequency components that can be allocated to the circulation
frequency fu are eliminated, wherein the circulation frequency fu is the inverse of the
circulation time Tu. An inverse Fourier transform is then executed on the corrected
spectrum obtained Iin this manner. This temperature signal no longer contains any
components caused by inhomogeneities Iin the press belt. The wood material panel

hot press iIs adjusted using the resulting corrected temperature data.
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Claims:

1. A wood material panel hot press for producing a wood material panel (32),
wherein the wood material panel hot press (12) has
- an inlet side (30) and an outlet side (34), and
- IS designed to press a blank (18) supplied on the inlet side (30) in order to

form a wood material panel (32),

characterized by
a temperature measurement device (36) which is designed to automatically
measure the temperature (T) of the wood material panel (32) on the outlet side

(34) In a spatially resolved manner.

2. The wood material panel hot press according to claim 1, characterized by a

control unit (40) that is designed to automatically carry out a method featuring
the steps:
(@) detection of a first lateral temperature (T1) of a first point (S1) in a left-hand

lateral area of the wood material panel (32),

(b) detection of a second lateral temperature (T2) of a second point (S2) in a
right-hand lateral area of the wood material panel (32), and

(c) adjustment of at least one process parameter (P) of the wood material
panel hot press (12) such that the first lateral temperature (T1) approaches

the second lateral temperature (T2).

3. The wood material panel hot press according to claim 2, characterized by the

fact that the adjustment of the process parameter (P) comprises

- an increase in a pressing force (p) on the side with the lower temperature
(T) and/or

- a decrease In the pressing force (p) on the side with the higher tempera-

ture.
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The wood material panel hot press according claim 2 or 3, characterized by the

fact that the method comprises the following steps:

- comparison of an actual temperature (Tist) measured using the tempera-
ture measurement device (36) with a predetermined target temperature
(Tson) and

- iIncrease of a feed speed (v) of the blank (18) if the actual temperature
(Tist) lles above the target temperature (Tson) by a predetermined differen-
tial temperature ATu and/or
decrease of the feed speed (v) if the actual temperature (Tist) lies below
the target temperature (Tson) by a predetermined second differential tem-

perature ATu.

The wood material panel hot press according to one of the above claims, char-

acterized by the fact that i1s it designed to produce a wood material panel (32)

with a maximum thickness (d) of 12 millimeters.

The wood material panel production device (10) with

- a wood material panel hot press (12) according to one of the above claims
and

- a saw and/or trimming system (16) arranged behind the wood material

panel hot press (12) in the direction of material flow (M).

A method for operating a wood material panel hot press (12) which

- comprises an inlet side (30) and an outlet side (34), and

- presses a blank (18) supplied from the inlet side (30) to produce a wood
matenal panel (32).

with the steps:

- automatic, contactless, time-resolved measurement of the temperature (T)
of the wood material panel (32) on the outlet side (34) and

- adjustment of at least one process parameter (P) of the wood material

panel hot press (12) on the basis of the temperature (T).



CA 03033692 2015-02-12

27 -
The method according to claim 7, characterized by that fact that the at least one
process parameter (P) comprises the feed speed (v) of the blank and/
or a heat output (Preiz) and/or a temperature (T) of at least one of the compo-

nents of the wood material panel hot press (12).

The method according to ctaim 7 or 8, characterized by the steps:

(a) detection of a first lateral temperature (T1) of a first point (51) in a left-hand
lateral area of the wood material panel (32),

(b) detection of a second lateral temperature (12) of a second point (S52) Iin a
right-hand lateral area of the wood material panel (32), and

(¢) adjustment of at least one process parameter (P) of the weod material
panel hot press (12) such that the first lateral temperature (11) approaches

the second lateral temperature (T12).

10. The method according to one of the above claims 7 to 9, characterized by the

11.

steps:

- calculation of a discrepancy parameter (U), especially a difference AT be-
tween a maximum temperature (Tmax) and a minimum temperature (Tmin)
of the wood material panel (32), and

- emission of a warning signal if the discrepancy parameter (U) exceeds a

predetermined warning threshold value (Uwam).

The method according to one of the above claims 7 to 10, characterized by the
steps:

()  detection of an inhomogeneity of the press belt and

() suppression of the emission of the warning signal if the warning threshold

value is exceeded due to the inhomogeneity.
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12.  The method according to one of the claims 7 to 11, characterized by the fact

that the adjustment of the at least one process parameter (P) on the basis of the

temperature comprises the following steps:
(i)  entry of the time and location-dependent temperature values as input vari-

ables into a neural network, wherein the neural network gives out process

parameters as output variables, and

(i) adjustment of these process parameters on the wood material panel pro-

duction device,

(i) wherein the neural network is trained to minimize the discrepancy parame-

ter.
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