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INTRODUCTION through the deepening of knowledge through studies and
research regarding anatomy and its technological use [2]. The
discovery of new techniques of use and specific qualifications
allows the expansion to new species able to supply the demand
of consumption according to the purposes and designs sought,
meeting the merchant needs, being that the biggest investments
are destined to the genera that have fast growth with strategies
aimed at the quantity of production [2]. The low yield and high
rate of waste generated are a reality today for many small
timber companies and even industries. The tactics used for the
unfolding procedure are associated with the machines used, the
characteristics and qualification of the raw material and also
the applied methods that directly interfere in the results related
to the utilization and the quantity of production [3]. In the
forestry area, however, we have the possibility to quantify the
yield of the raw material, with certainty and readiness, making
the decisions about the industry's behavior to be precise,
allowing the reduction of expenses and losses in the
production process. It also establishes parameters for the
formation of systems models for the exploration of future
productions considering the results of the final product volume
[4]. The index of variation of conversion of raw material into
final product is 25% to 70% of the log volume, the main losses
being caused by the steps of removing the angles, sawdust and

Brazil has in its territory a vast amount of a material that has
been widely used throughout history, Madeira. Being among
the largest producers in the world and owning a significant
area of forests, the country ends up having to deal with
situations such as the exploitation and the unconscious use of
this resource. Being also a major consumer, it registered 7.83
million hectares of planted areas and 5.80 million hectares of
native areas in 2018, within this panorama it has 6.3 million
hectares of certified areas including productive and
conservation area. This study is based on planted forests for
industrial segments, which includes products of approximately
5 thousand varieties including sawn wood, paper, cellulose,
wood and charcoal floors and panels [1]. As it is a region of
great commercial importance due to the export of tropical
wood to many places in the world, the Amazon moves the
socioeconomic sector, increasingly encouraging the use and
exploitation of species that have a destiny and already
established qualifications. Many species also resident in the
same territory as the most common woods, certainly have
potentials and qualities that can be used commercially and
intended for different purposes. Such discoveries can arise
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shavings for uniform width, length and thickness of the pieces.
Factors such as wood properties, production systems exercised
by the company and also the finalization of the product result
in a decrease in productivity if poorly planned [3].

Hardly the sawn wood yield of a log had an excellent profit
category, since the operator will rarely have a wide view of all
the existing cutting options, making it difficult to define the
best alternative [5]. With the national and international market
more demanding in relation to quality and cost,
competitiveness makes companies become more and more
technical to reach the quality parameters. For this, the
operational process must be organized and well established.
The quality system parameters can indicate the direction and
what should be considered, however the companies are not
organized in a fiscal way [6]. In the forestry area, however, we
have the possibility to quantify the yield of the raw material,
with certainty and readiness, making the decisions about the
industry's behavior to be precise, allowing the reduction of
expenses and losses in the production process. It also
establishes parameters for the formation of models of systems
for the exploration of future productions considering results of
volume of final product [4]. Also known as Transformation
Coefficient, the yield factor is the association between the
volume produced of sawn wood and the volume of log, given
in percentage, where several factors affect the volume reached
of sawn wood that induce the volumetric yield [7]. It is of
great convenience that the selection of diameter classes and the
determination of cut patterns occur, as they are elements of
primary importance that aim to achieve high levels of
utilization for specific diametric classes [5].

The Wood Assortment Standards are defined according to the
final product that the forest is intended for, being quantified
and classified for its different purposes based on the minimum
diameter values of use (top diameter), for sawmill we have the
Standard S2 with Fine tip diameter with a minimum bark of 23
cm and log length of up to 3.1 m. [8]. It is of great importance
that strict control of the log diameters is carried out in the
companies so that it is possible to quantify the yield achieved.
The variation in the data can provide an increase in the
Conversion Factor caused by the use of diameters with values
below the considerable ones for a better performance, making
it necessary to have a greater number of stereos (1 meter long
wooden logs, 1 meter long). wide and 1 high with empty
spaces between the pieces, that is, they do not fit precisely) for
the formation of 1 m® of clear sawn wood (sawn, pretended
and joined top pieces of wood, which do not present any knots
and any defect or visual imperfection). The objective of this
work was to evaluate the diameter input values of the logs that
arrive at the sawmill of a timber industry with the production
of Clear wood and if there are interferences between the
variations in diameter and the yield of sawn wood.

MATERIALS AND METHODS

Pinus taeda wood was used with a pattern adopted by the
sawmill called S2, harvested from a farm in the city of Sengés-
PR. The woods are destined for a door construction industry -
A, in which the diameter of the logs was evaluated in relation
to the productivity of clear woods (boards ready for
production). Log readings were taken in one month and then
02 loads per day were inspected taking a sample of 32 logs per
load and finally the feet and the top of the samples are
measured with a starret tape measure. After the readings, the

average diameter is determined by relating the average of the
foot to the average of the top, the volumes of the logs were
obtained through two measures of diameter with bark at each
end. Through the arithmetic mean of the diameters, the
average diameter (Dm) was obtained, the diameters are
classified according to the standards. This relationship also
allows to determine the taper of the woods. After the
tabulation of these data, the stereo is related to the amount of
cubic meters of wood. Finally, the log conversion index for
sawn wood is determined. These data were calculated using
the Minitab statistical program.

RESULTS AND DISCUSSIONS

In Figure 1 it is possible to identify logs well below 23 cm in
diameter, with logs up to 17 cm in diameter (outside the S2
standard). In Figure 2, it is observed that the yield was lower in
week 01, 03 and 04. Due to the low diameter and high taper in
the logs, because the higher the number in St / m?, the lower
the yield. Standard S2 (with thin point diameters over 23 cm)
was the one adopted by the company, but when looking at
Figure 1 we notice that there is a wide variation in diameters
that directly interferes with the wood conversion factor,
causing it to rise as the decrease in the measures found, going
from 2.2 to 2.6 conversion rates, thus lowering the expected
sawn wood yield.
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Figure 1. Average of the top readings
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Figure 2. Log conversion index for sawn wood

In Figure 3, it can be seen that the ratio of stereo per cubic
meter and the diameter of the log also shows a result similar to
the yield of the conversion index, showing that a greater
quantity of logs is necessary for the classes with the lowest
average diameter. We can see in Figure 4 that there was a great
variation in the amount of logs needed to form Im’ of sawn
wood, this is due to the oscillation of values found in the
analyzes carried out on the wood loads. The same fact occurs
with the production of Clear sawn wood which, according to
the increase in the Log Conversion factor, due to the decrease
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in diameter, causing the need to use a greater number of
stereos. The same situation of smaller log volume caused an
increase in loss of end (removal of defects in the extremities
such as cracks and breaks) and also in the lower yield value to
obtain a m® of Clear sawn wood, since small diameter logs
tend to have more knots and more bone marrow, making it
necessary to use more logs to make 1m’ of sawn wood and
consequently increasing the amount of waste generated, further
reducing the final utilization results.
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Figure 3. Relationship between the amount of stereos / m3
required according to the average diameter of the logs to form
1m* of sawn wood
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Figure 4. Number of Logs needed to obtain 1m® of sawn wood and
number of Stereos used to produce 1m® of Clear sawn wood,
respectively

Observing the junction between the variables: Average
Diameter and stereos/m’ we found the information that there
was a significant increase from 4.0 to 4.5 st/m’ to more than 6
st/m® for the formation of 1m® of Clear wood, a fact occurred
due to the decrease in yield and elevation in the Conversion
Factor in the sawmill, where a larger amount of logs was used
because the volume of wood was reduced due to the lower
values of diameters found in the analysis of log entry control.

Conclusion

The small diameter and the high taper rate in the logs resulted
in the use of a greater amount of stereos for the formation of
Im® of sawn wood, showing that the higher the number in
st/m?, the lower the yield. The yield, normally between 68 and
70%, fell to an average of 66%, lost due to the need to use
more logs, generating more waste, reducing the rate of use of
the raw material. The control of log entry in the company is
extremely important, because through this it was possible to
identify the diameter variation that occurred between the wood
loads in which values below the S2 Standard were found
causing the Conversion Factor increase of 2.3 to 2.6 st/m’.
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