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APRESENTACAO

Vocé ja percebeu a importancia dos materiais na sua vida diaria? Os materiais
estdo provavelmente mais imersos na nossa cultura do que a maioria de nés imagina.
Diferentes segmentos como habitacéo, saude, transportes, segurancga, informacgéao/
comunicacéo, vestuario, entre outros, séo influenciados em maior ou menor grau pelos
materiais.

De fato a utilizagcdo dos materiais sempre foi tdo importante que os periodos
antigos eram denominados de acordo com 0s materiais utilizados pela sociedade
primitiva, como a ldade da Pedra, Idade do Bronze, Idade do Ferro, etc.

A humanidade esta em constante evolugcéo, e os materiais ndo sdo excecoes.
Com o avancgo da ciéncia e da tecnologia a cada dia surgem novos materiais com
caracteristicas especificas que permitem aplicagbes pormenorizadas e inovacédo nas
mais diferentes areas.

Todos os dias centenas de pesquisadores estdao atentos ao desenvolvimento
de novos materiais e ao aprimoramento dos existentes de forma a integra-los em
tecnologias de manufatura economicamente eficientes e ecologicamente seguras.

Estamos entrando em uma nova era caracterizada por novos materiais que podem
tornar o futuro mais facil, seguro e sustentavel. O campo da Ciéncia e Engenharia
de Materiais aplicada estad seguindo por novos caminhos. A iminente escassez de
recursos esta exigindo inovacgdes e ideias criativas.

Nesse sentido, este livro evidencia a importancia da Ciéncia e Engenharia de
Materiais, apresentando uma coleténea de trabalhos, composta por quatro volumes,
que permitem conhecer mais profundamente os diferentes materiais, mediante um
exame das relagdes entre a sua estrutura, as suas propriedades e o seu processamento.

Considerando que a utilizacdo de materiais e os projetos de engenharia mudam
continuamente e que o ritmo desta mudanca se acelera, ndo hd como prever os avangos
de longo prazo nesta area. A busca por novos materiais prossegue continuamente...

Boa leitura!

Marcia Regina Werner Schneider Abdala
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CAPITULO 8

COLORIMETRIC PARAMETERS OF BRAZILIAN TROPICAL

Diego Henrique de Almeida
Universidade Federal de Sao Carlos,
Departamento de Engenharia Civil

Séao Carlos — Sao Paulo.
Tiago Hendrigo de Almeida
Universidade de Séao Paulo, Escola de Engenharia

de Séao Carlos, Departamento de Ciéncia e
Engenharia de Materiais

Sao Carlos — Sao Paulo.
Francisco Antonio Rocco Lahr
Universidade de Sdo Paulo, Escola de Engenharia

de Sé&o Carlos, Departamento de Engenharia de
Estruturas

Sao Carlos — Sao Paulo.
André Luis Christoforo

Universidade Federal de Sao Carlos,
Departamento de Engenharia Civil

Sao Carlos — Sao Paulo.

ABSTRACT: Wood properties determination is
fundamental for the knowledge and based their
use for several purposes. Wood's color is an
important characteristic of this material, because,
through it, is possible to verify biodegradation,
to name a group of species and identify wood.
The aim of this research was to determine the
colorimetric parameters of two Brazilian Tropical
Wood species: Cambara (Erisma uncinatum)
and Cajueiro (Anacardium giganteum). Twelve
compression parallel to grain specimens were
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prepared according to Brazilian Code ABNT
NBR 7190:1997 — Annex B, with 12% of moisture
content. Based on ASTM D2244:2011, for each
specimen, the follow colorimetric parameters:
L* (luminosity) axis that ranges between white
and black; a* (shade in the color) axis that
ranges between red and green; and b* (shade
in the color) axis that ranges between yellow
and blue, were determined, by a Konica Minolta
CR-400 portable colorimeter based on the CIE
L*a*b* system. Using a* and b*, two parameters
can be determined: hue angle (h) and chroma
(C). More researches to determine colorimetric
parameters and their relationships with anothers
properties of the wood are required.
KEYWORDS: Brazilian wood species; Color;
Colorimetric parameters; Timber structures.

11 INTRODUCTION

Knowledge about properties of the wood is
fundamental for their rational use (Calil Junior et
al., 2003). Mechanical and physical properties of
wood are needed for civil construction, structural
members design (Almeida et al., 2013); for pulp
and paper production, chemical property of the
wood should be studied (Estopa et al., 2017).
Another important property of wood is the color
(IPT, 2017), specially about Tropical wood from
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Amazon Forest (Steege et al., 2016).

In several cases the color is important characteristic of wood: to distinguish
heartwood and sapwood, to name a group of species and to identify attacks by
xylophagous organisms (Autran and Gongalez, 2006; Silva et al., 2015).

Color is an interesting characteristic of materials, the American Society for Testing
and Materials presents ASTM D2244:2011 “Standard Practice for Calculation of Color
Tolerances and Color Differences from Instrumentally Measured Color Coordinates”
(ASTM D2244:2011), based on the International Commission of lllumination (CIE).

The CIE L*a*b* system is a method that defines one color according to three
parameters measured by a colorimeter: L* (luminosity) axis that ranges between white
and black; a* (shade in the color) axis that ranges between red and green; and b*
(shade in the color) axis that ranges between yellow and blue. Using a* and b*, more
two parameters can be determined: hue angle (h) (Eq. 1) and chroma (C) (Eq. 2)
(ASTM D2244:2011).

h =tang”(b*/a*) (1)
C =(a*2+b*?)" 2)

The aim of this paper was to determine the colorimetric parameters of two Brazilian
Tropical Wood species: Cambara (Erisma uncinatum) and Cajueiro (Anacardium
giganteum).

2| EXPERIMENTAL PROCEDURES

For this research was used two Brazilian Tropical Wood species: Cambara (Erisma
uncinatum) and Cajueiro (Anacardium giganteum) from certified Amazon Forest area.
Wood specimens were at 12% moisture content, the reference value adopted by
Brazilian Code ABNT NBR 7190:1997 “Design of Timber Structures”.

According to ASTM D2244:2011, it is not necessary to manufacture the test
specimens for colorimetric parameters determination. In this way, measurements of
parameters L*, a*, and b* were performed in the compression parallel to the grain
specimens.

From homogeneous batch of each Tropical Wood species, 12 specimens were
prepared according to ABNT NBR 7190:1997.

A Konica Minolta CR-400 portable colorimeter based on the CIE L*a*b* system
was used to obtain the colorimetric parameters (Fig. 1).

Statistical analysis was carried out with BioEstat 5.0.
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Figure 1 — Konica Minolta portable colorimeter.

3 | RESULTS AND DISCUSSION

Tables 1 and 2 presents average (x_), minimum (Min) and maximum (Max)
values for colorimetric parameters determined to Cambara and Cajueiro Tropical Wood
species, respectively. Standard Deviation (SD) and Coefficient of Variation (CV) also
were determined to the colorimetric parameters to both species.

Statistics L* ar b* h (°) C
X, 63.09 7.53 14.44 27.32 16.39
Min 58.76 3.28 12.61 13.17 14.34
Max 69.49 9.41 15.76 35.34 17.75
SD 3.20 2.01 0.96 7.09 1.07

CV (%) 5.08 26.66 6.63 25.96 6.53

Table 1 — Colorimetric parameters to Cambara Tropical Wood specie.

Statistics L* a* b* h (%) o}
X_ 63.29  5.22 11.73  23.96 12.84
Min 59.97  4.31 9.38 20.67 10.32
Max 66.20  6.37 1478  25.53 16.09
SD 1.60 0.65 1.27 1.40 1.36
CV (%) 254 1251 10.86 5.84 10.87

Table 2 — Colorimetric parameters to Cajueiro Tropical Wood specie.

Both species do not present higher luminosity (L* average value close to 60) but
grater yellow shade (b*) in relation to the red shade (a*).

Hue angles (h) and chroma (C) average values determined to the both species
were close, but, coefficient of variation was many different, this is related to the variability
of properties of wood (Silva et al., 2015; Almeida, 2015; Garcia and Marinonio, 2016).
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41 CONCLUSIONS

Results determined for colorimetric parameters to Cambara and Cajueiro Brazilian
Tropical Wood species were important to rational use of these wood species. More
researches to determine colorimetric parameters and their relationships with others
properties of wood are required.
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