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oard Materials

The fast development of the wood-
based panel industry during the last de-
cades resulted in a substantially increased
production capacity. Production speed of
continuous press lines up to 120 m/min
combined with an increasing demand on
quality and cost efficiency as well as the
large variety of panel types require an ad-
vanced on-line control.

The most important measuring pa-
rameters for further process steps and the
quality of wood-based panels are mois-
ture content, weight per area unit, mat
temperature, board density and density
profile, thickness and weight of the board.
More over, other factors such as surface
quality, internal defects (e.g. blisters and
foreign bodies) as well as trending and
forecast of the board’s quality (e.g. den-
sity and density profile) are well-estab-
lished and taken into consideration by on-
line measuring systems today.

All these parameters influence strong-
ly the final mechanical properties of the
product, e.g. internal bond (IB) and mod-
ulus of rupture (MOR), modulus of elas-
ticity (MOE), surface soundness but also
physical characteristics like thickness
swelling after 24h, free formaldehyde
emission, surface color etc.

The MC is one of the
most important factor in re-
gard to energy consump-
tion and even product quali-
ty and has to be continuous-
ly controlled throughout the
whole production process
starting with the incoming
raw material, during storage,
before and after drying and
blending of the particles,
continuing with intermedi-
ary storage, after mat form-
ing, and finally after hot
pressing on the board.

The most common and
modern methods for the on-
line MC-measurement for
wood based panels are mi-
cro-waves and infra red light, which are in-
direct measuring methods. The reference
method to calibrate the systems is always
direct measuring systems like the dryer
oven method.

MC - determination by micro-wave
analyses the internal water content of a
sample. This is performed by a contact mi-
crowave sensor, which measured two in-
dependent parameters: frequency and
amplitude bandwidth. Therefore it is pos-
sible to compensate the density influence
on the moisture signal. Different installa-
tion spots, for instance in a drop chute, on
the bunker sidewall or on the mat surface
after forming and prepress or at the final
product behind the hot press are practi-
cal proven.

The advantages of micro wave MC
online measurement are the simple and
compact equipment, an accurate mois-
ture measurement, regardless of the den-
sity, lighting sources, the surface struc-
ture and the colour of the material and
of course the measurement in inside the
mats. As shortcomings of the microwave
system could be mentioned the neces-
sary material contact, disturbing metal
parts and a more comprehensive calibra-
tion effort.
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MC - determination by infrared light
analyses the moisture of product surface.
The infrared light is projected by the mea-
suring device onto the product surface be-
ing measured from which a certain part is
reflected back.

Known water absorption wave lengths
of the infrared light are constantly com-
pared to reference wave lengths where
no absorption of the infrared light takes
place. The proportion of these intensities
gives a proportional supported conclusion
to the concentration of moisture or other
elements of the product. Changes in the
light sources are permanently observed
and considered.

Major advantages of this method are
that the MC can be measured in a non-
contact way by a head in the whole pro-
duction process. As the installation point
of the equipment is known, a first calibra-
tion of the IR-System can be preset. To
consider are the dependence on the sur-
face colour, external light sources, a con-
stant distance between material and sen-
sor and dust developments.

There is a need for a reliable MC mea-
suring system during the whole produc-
tion line. An inexactly adjusted MC affects
the whole production process. It can lead
e.g. to excessive drying costs, to problems
with the hot pressing and the thickness of
the board, ending up with board defects
like blisters, internal bond decreases and
additional costs because of the extension
of the pressing time.

The more accurate the reference
method is (recommended is the oven dry
method at lab scale), the more precision

is the on-line moisture measurement. An
major aspect is the position of measure-
ment heads in the production line and the
implementation degree in the automat-
ic control of the process parameters. The
later the information about the MC of par-
ticle is available, the longer the time for
adjustment of parameters (i.e. dryer tem-
perature or pressing time) and therefore
the lost in product quality and costs occur.

The weight per unit area should be
controlled firstly before the resination
(blender), than in the forming heads, be-
hind the forming heads, after or before
trimming and sizing of the pressed boards.
The measuring results are used to adjust
the content of resin and other ingredients
and also to control the forming heads for
keeping constant the product density and
the levelling scalper to secure an even dis-
tribution of the particles lengthwise as
well as crosswise over the mat.

The weight per unit area are measured
online ether with a belt scale or in a non-

contact way by X-ray or alternatively by a
radioactive source.

The mat or board to be measured is
penetrated by X-rays or radioactive beams.
Depending on the amount and specif-
ic weight of material the radiant intensity
measured by the sensor is changed. This is
the measure for the weight per unit area
(kg/m?). Different measurement transduc-
ers are available, depending on material
structure and installation places.

Using the non-contact method most
common is the determination of the mat
weight area in one representative location
or traversing combined with trending by
calculation of an average over the whole
mat width. With this method, however,
there is always the risk for undetected vari-
ations of the weight in both mat directions
(width and length). This can lead for ex-
ample to problems in the pressing process
and to density variations in the end prod-
uct. However, there is also a new online
measurement system available offering a
100% inspection of the weight distribution
cross and lengthwise of the mat/board.
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Board Materials

Based on X-ray detection of hazard-
ous particles, this multi-purpose system
has additionally a supplementary safe-
ty feature for the protection of the steel
belts of continuous or calander presses. A
long time comparison of two neighbour-
ing HDF-lines with and without a steel belt
protection showed that the unprotect-
ed steel belt had to replace after 5 years
while the protected steel belt had no dam-
age on the surface and is working without
interruption. Using a continuous inspec-
tion of the whole product simultaneously
with a precise control loop for the forming
machine it is possible to minimize cross-
wise and lengthwise density variations.
The material savings, depending from the
panel type and process, are 4-8 kg per m?.

Part 2 of this article, dealing with thick-
ness, blister detection, board weight and
future trends will be published in the up-
coming issue.

Author:
Dr. J6rg Hasener - GreCon

e S NS

Robert-Mayer-Strafte 5 + D-74360 lisfeld (Germany)
Tel: +49-7062-97885-0 « Fax: +49-7062-97885-50
info@reinbold.de - www.reinbold.de

Reinbold - more than 20 years of experience and
competence in scrap recycling and scrape utilization

High-powered shredders for the shredding of waste woed, recyclable wood, pallets etc.
High-powered briquetting presses for the briquetting of chipped wood, dusts etc.
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