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ABSTRACT

The tropical tree Schizolobium amazonicum is native from the Amazonian forest, naturally occurring in Brazil, Peru and
Colombia. This work aimed to study the veneer yield made from this species. For this purpose, 50 logs from S. amazonicum
were rotary peeled in a plywood industry installed in Brazilian Amazon region. The results indicated that S. amazonicum had
a peeling yield similar or even higher than those usually obtained for species traditionally used for this purpose in Brazil, like
those of Pinus and Eucalyptus. It was also observed that the dendrometric parameters of the log can be used to estimate the
peeling yield in this species.
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Rendimento em lamina¢ao da madeira de parica (Schizolobium amazonicum,
Leguminosae - Caesalpinioideae)

RESUMO

O paricd (Schizolobium amazonicum) é uma espécie nativa da floresta amazénica, que ocorre naturalmente no Brasil, Peru
e Colémbia. O objetivo do presente trabalho foi avaliar o rendimento em laminacio da madeira de paricd. Para isso foram
avaliadas toras da espécie em uma fibrica de compensado instalada na regido Amazénica brasileira. Os resultados indicaram
que o paricd apresenta um elevado rendimento em laminagio, sendo similar ou em alguns casos até superior a espécies
tradicionalmente utilizadas para esta finalidade no Brasil, como as dos géneros Pinus e Eucalyptus. Observou-se ainda que o
rendimento em laminagio da espécie pode ser estimado por meio dos parimetros dendrométricos das toras.

PALAVRAS-CHAVE: industria florestal, laminas, plantios florestais.
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INTRODUCTION

Schizolobium amazonicum is a fast-growing Brazilian
tropical wood species with high productivity (20 to 30 m’
ha' year). Since 2000 plantations have been established, and
currently they cover approximately 85,000 ha. The species has
a straight trunk almost without any branch and it produces
a white-yellowish low density hardwood: usually less than
0.40 g cm?. It is mainly used to produce wood veneers and
plywood. Such characteristics have contributed for the large-
scale cultivation of this species in homogeneous plantations
in Northern Brazil. At the end of its cycle, after four to seven
years, S. amazonicum produces stem with diameters of 10 to
40 cm (Melo 2012).

The following species characteristics are highly desirable at
industrial point of view: its easy debarking, fast drying, lack
of knots and the possibility to be rotary peeled to produce
veneer without pretreatments and log rounding. However,
plantations has relatively thin stem when harvested (4-6 years)
and the traditional lathe used for larger logs is not suitable
for the peeling process. According to Melo ez al. (2013) to
overcome this limitation a new equipment was developed,
then enabling the use of thinner logs and providing significant
gain in recovery. Instead of log mounting spindles, the new
equipment presents tension screws which press and rotate
the wood over the blade, enabling the peeling of until 4-cm
diameter wood (peeling core), while a traditional lathe could
laminate wood up to 12 cm.

According to Huang ez al. (2012), the recovery of the
peeling process is influenced by several factors, and they
highlighted that the quality of the raw material is the
most important. Characteristics such as stem conicity and
straightness, log diameter and absence of knots and top
cracks are considered very important factors to obtain higher
recoveries and to produce high-quality veneers.

Nonetheless, such characteristics are not enough for
achieving high recoveries since the operational conditions
and the type of equipment used are also considered factors
that limit productivity improvement (Melo ez /. 2013). In
the manufacturing of panels, the peeling process is considered
that with the highest losses (Hapla ez a/. 2002). Therefore,
by knowing the source of these losses during peeling it is
possible to increase the productivity and decrease production
costs. Additionally, these improvements provide a better
use of the raw material and the manufacture of products
with better quality. The technical feasibility of certain wood
species for peeling can be evaluated by measuring the yield
and comparing it with those obtained for other wood species
traditionally used for peeling at industrial level (Bonduelle ez
al. 2006). In Brazil, two genera of plantations tree species are
important: Eucalyptus and Pinus. In this context, this study
aimed to evaluate the potential of Schizolobium amazonicum
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to produce veneer, measuring the peeling yield and predicting
the yield from the dendrometric variables of the log.

MATERIALS AND METHODS

Fifty 5-7-year-old Schizolobium amazonicum Huber ex.
Ducke (Leguminosae — Caesalpinioideae) trees were harvested
and 170-cm length logs were produced and randomly selected
in the yard of a plywood facility located in Northern Brazil.
Before the peeling, the logs were numbered and top and
bottom circumferences were measured. Further five logs were
used to determine wood basic density.

The selected logs were peeled within 72 hours after
harvesting, and therefore they were still in wet condition. No
heating pretreatment was conducted, whereas debarking was
the only processing operation performed before log peeling.
This process was performed in a rotary lathe with rollers
and without spindles. In this equipment, differently from
conventional lathes, the log is not rotated by lateral spindles
but by two rollers which press the log against the blade. This
machine, which was firstly projected in order to fulfill the .
amazonicum peeling demand, can be used to laminate logs
with maximum diameter of 40 cm and to use the peeling core
discarded by traditional lathes.

The lathe was adjusted to obtain 1.50-mm thick veneers.
The veneers produced were clipped in different sizes according
to their visual quality, whereas the best ones presented 230 cm
x 170 cm (length x width) and the others, 60 cm x 170 cm. In
the facility where the study was conducted, the differentiation
in the dimensions of the veneers is performed aiming at using
the veneers with the greatest dimensions and best appearances
in plywood surface layers, while the others are used in the core.

The method used for this differentiation was the visual
grading which, according to Lara Palma er al. (2012), is
performed by industry based on type, quantity and dimensions
of the defects found in the veneers. It has been established by
industrial practice because there is no specific standard for this
wood species. Thus, this aspect was also used to qualify the
veneers produced. Thereby, after the peeling of each log the
number of surface and core veneers obtained was accounted.
Surface veneers were selected through the pre-established
parameters: lack of defects (especially knots, checks and faults),
uniform color and lack of pith region, apart from veneer size.

The peeling yield was estimated for each of the 50
peeled logs considering the volume obtained through the
measurement of length, width and thickness of the veneers
produced by each log. For yield calculation, the losses from
the process of debarking, rounding and discarded veneers
were computed.

The dendrometric variables of the logs used in the process
of peeling were assessed through descriptive statistics. The
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volumes obtained in the peeling process were converted into
percentage values considering as maximum volume that
registered for logs with bark. In order to estimate the peeling
recovery, number of veneers produced per log, and yield of
both surface and core veneers, the dendrometric characteristics
registered for the logs — minimum, maximum and average
inside and outside bark diameter; form factor from inside
and outside bark diameter; log volume computed from inside
and outside bark diameter and bark thickness were used as
independent variables.

RESULTS

The logs used in this study showed average outside bark
diameter between 13 cm and 25 cm, which well represent
the diametric amplitude of the S. amazonicum wood used by
plywood industries (Table 1). With respect to the bark, an
average value lower than 0.5 cm was observed, which indicates
a species with relatively thin bark. Despite being usually
disregarded, the bark proportion of a tree is also one of the
essential parameters to determine veneer recovery.

In total, 485 veneers were obtained from the 50 peeled
logs — 123 surface veneers and 362 core veneers. The difference
between the average thickness found (1.55 + 0.14 mm) and
the pre-established nominal thickness (1.50 mm) was low
(less than 4%), which indicates an effective adjustment in
the lathe’s regulation (Table 2). In this case, the thickness
found was slightly higher than the nominal. Bortoletto Jr.
(2008) emphasizes that it is better to produce thicker veneers,
because during drying the thickness of veneer is reduced and
further thickness reduction is observed when the plywood is
hot-pressed.

The peeling of S. amazonicum veneers provided a 59.9%
yield and, as a result, a 40.1% loss (Table 3). About 54%
of veneers had potential for use as surface veneers, while
the rest, 46.3%, as core. On the other hand, Melo (2012)
suggested that only one third of the useful volume of the
veneers produced with this species would be suitable for
use as surface in panels. Table 4 presents the comparison of
peeling recoveries in different studies. It is clear the peeling
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Table 1. Volume (V), diameter with bark (Db), bark thickness (Tb), basic density
(p) and form factor (Ff) of Schizolobium amazonicum logs.

Values v Db Tb p Ff
(x100m3) ... (cm) ...... (g cm?)

Maximum  8.34 25.0 0.72 0.42 0.98

Mean 4.23 17.7 0.44 0.34 0.93

Minimum 2.33 13.2 0.32 0.27 0.88

CV(%) 14.6 12.9 27.3 11.8 3.23

Total* 50 50 50 30 50

*number of samples used to obtain mean values.

Table 2. Number and volume of surface veneers (Ns; Vs) and core veneers
(Nc; Vc) obtained from the logs and observed thickness veneers (To) of
Schizolobium amazonicum veneers.

Values Nc Vs Ve To
(x100m?) (x100m?) (mm)
Maximum 7.00 17.0 4.1 2.67 1.79
Mean 246 7.24 1.48 1.14 1.55
Minimum ~ 0.00  0.00 0.00 0.00 1.33
CV(%) 789 459 79.0 45.6 9.09
Total* 123 362 123 362 150

*number of samples used to obtain mean values.

Table 3. Percentage of losses observed for Schizolobium amazonicum log
peeling.

Parameter Percentage
Surface veneer 32.3
Core veneer 27.6
Discarded veneer 16.5
Peeling core 12.0
Rounding 6.70
Bark 490

yield found here was similar or even higher than those found

for Eucalyptus and Pinus species.

The model adjusted to estimate the peeling recovery
aggregated two variables: minimum inside bark diameter
and outside-bark form factor (Figure 1). It was verified an
adjusted coefficient of variation value of 0.48 and a standard

error of the estimate of 9.96. Using the minimum inside bark

Table 4. Comparative yield of Schizolobium amazonicum peeling with others sources.

Source Species debarking rounding handling W peeling core yield
Bortoletto Jr. (2008) P merkussi 13.5 15.1 5.3 8.2 57.9
Bonduelle et al. (2006) Pinus spp. - 35.0 4.0 13.0 49.3
Almeida et al. (2004) E. urograndis 12.6 19.7 - 10.9 56.8
Bortoletto Jr. & Belini (2002) S. parahyba 8.4 22.9 6.2 9.9 52.6
Hoffmann (2009) S. amazonicum - - 15.27 6.4 55.7
This study S. amazonicum 49 6.7 16.52 12.0 59.9

317 VOL. 44(3) 2014: 315 - 320 = MELO et al.



ACTA
AMAZONICA

(Leguminosae — Caesalpinioideae)

diameter data it was possible to estimate the number of veneers

produced by each log with an R2,Ai value of 0.56 (Figure 2).

DISCUSSION

The peeled logs presented diameter at breast height ranging
from 13 to 25 cm, which is within the range usually found for
S. amazonicum logs used for industrial purposes. Hoffmann
(2009), while performing the dendrometric characterization
of S. amazonicum commercial plantations with ages from
five to seven years, observed diameters ranging from 11
to 29 cm for the 180 trees surveyed, only 12 (6.67%) were
outside the interval registered in the present study. The bark
thickness was about 0.5 c¢m, which means a species with
thin bark. Sometimes this characteristic is not properly
considered in peeling yield studies, but it is a very important
factor. For instance, Bortoletto Jr. and Belini (2002) observed
for S. parahyba — a similar species to S. amazonicum - an
improvement in peeling recovery over 8% when logs peeled
with and without bark were compared. For S. parahyba, the
average bark thickness registered was 0.80 cm.

Regarding the basic density, the average value registered
(0.34 g cm?). Table 1 also shows that the average form factor
of the veneers was 0.93, which is similar to those found for logs
from species traditionally peeled in lathes, such as those from
Pinus (Bonduelle ez al. 2006) and Eucalyptus genera (Almeida
et al. 2004). The low basic density observed in addition to
its straight stem qualifies S. amazonicum as a species with
technological characteristics suitable for peeling.

The yield registered in this study is similar to those
previously observed in either the same species (Hoffmann
2009) or different species (Bortoletto Jr. 2008; Almeida ez
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Figure 1. Adjusted equation for yield (Y) according to the debarked log
volume (V), form factor with bark (F) and debarked log minimum diameter
(D) of Schizolobium amazonicum logs. Adjusted model Y = 134.2 + 1503V
+ 102.9(1/F) + 0.005D% F = 14.51; Prob > F = <.0001; R?, = 0.48;
Syx = 9.96.
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al. 2004). Therefore, this indicates that S. amazonicum has
important potential for the production of panels. It means
the S. amazonicum can become a competitive species since it
presents high productivity and yields high quality veneers, as
mentioned by Hoffmann (2009).

Besides its elevated yield, S. amazonicum does not need
pretreatments for peeling, which is needed for most species
(Mayer et al. 2007), reducing costs and processing time. The
low average basic density (0.34 g cm?) found in this study
enables log peeling without heating. Furthermore, it should
be highlighted the absence of knots in the veneers owing to
this species” high capacity of natural pruning. For other species
without this characteristic, likewise those of the genus Pinus,
the artificial pruning is necessary to obtain quality veneers.
This procedure presents technical and economical implications
in the peeling process, encumbering the final product.

The main losses in the process of peeling were because of
the discard of veneers (16.5%). The elevated value of discarded
veneers in the present study is possibly related to the low
thickness of the veneers produced (1.50 mm). Nevertheless,
Hoffman (2009) also found high values assessing the same
species. According to Bortoletto Jr. (2008), although thinner
veneers provide higher peeling yield, the number of discarded
veneers can be considerably higher, because the veneer fragility
which leads to be easily broken during handling process. The
second greatest loss was observed in peeling core (11.9%),
which was higher than those registered by Bortoletto Jr. and
Belini (2002) for S. parahyba.

Although these works had been performed using
conventional lathes with spindles which provide a higher
core cylinder, such type of lathe also differs from that used
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Figure 2. Adjusted equation for veneers produced for logs (V) according to
the debarked log minimum diameter (D) of Schizolobium amazonicum logs.
Adjusted model N = -8.55 + 1.10D; F = 61.34; Prob > F = <.0001; R?,,
= 0.56; Syx = 2.22.
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for S. amazonicum as it enables the peeling of logs with
greater diameters. Bonduelle ez /. (2006) emphasize that
the percentages of remainders with peeling core can be
minimized by logs with higher diameters, which might explain
the difference observed. Another reason may be related to
the thickness of the produced veneers, since according to
Bortoletto Jr. (2008) thinner veneers may generate higher
recoveries.

The losses in recovery were also due to log rounding
(6.68%) and debarking (4.90%). It is important to emphasize
that log conicity and bark thickness, which were responsible
for losses in rounding and debarking, are inherent parameters
of each species. Such characteristics can be minimized through
genetic improvement and progeny selection (Ohashi ez al.
2010).

Our results agree with those reported by Almeida ez al.
(2004), Bonduelle ez al. (2006) and Huang ez al. (2012). These
authors found that the greater the log diameter and better the
form factor the higher the peeling yield. However, there is a
limit for the improvement of these characteristics: for instance,
from a certain diameter both the recovery and the quality of
the veneers do not change or even tend to decreasing. The
form factor can significantly affect the quality of the veneers,
especially the veneers’ grain direction and roughness.

CONCLUSIONS

Schizolobium amazonicum logs from plantations trees,
between ages of five and seven years, presented high potential
for the production of veneers. The dendrometric variables of
the log could be efficiently utilized in order to estimate the
peeling recovery of this species.
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