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EFFECTS OF THE CHANGE OF DIMENSION AND NUMBER OF FACES OF POLYHEDRAL
SPECIMEN USED IN WOOD CHARACTERIZATION BY ULTRASOUND WAVES
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Abstract

This research aimed to study the influence of theoretical factors related to the shape and dimension of the specimen
used for the complete characterization of wood. For the tests were used polyhedral specimens with 26 faces of two
different sizes and polyhedral specimens with fewer faces in the characterization of wood, and longitudinal and shear
ultrasound transducers of 1000 kHz. The research results indicated that for only three of the twelve elastic parameters
involved in the characterization of wood, showed statistically significant differences according to the size and/or the
specimen format used.
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Introduction Chart 1. Elastic and statistical parameters for the three
The wood to be an orthotropic material has different formats evaluated specimens.
mechanical properties in three directions perpendicular to 26 faces | 26 faces R | 18 faces | P-value
each other, longitudinal (L), radial (R) and tangential (T).
For complete characterization of wood should be E 98(?-2’(2a)b) 87(;36560 10(12 2)@ 0,0602
determined 3 longitudinal modulus of elasticity (E,, Er, E7), 2128 (b) 1850 (@) | 1940 (ab)
3 transverse modulus of elasticity (G.gr, G.1, Ggrr) and 6 Er (6,4) (5,1) (11,5) 0,0336
Poisson ratios (Vi g, Vi1, VRLs VRT V1L, VTR)- E, 1936 (c) 1539 (a) 1693 (b) 0.0000
Studies carried out by Francois (1995) show that tests for (3.8) (5.4 (3.5 ’
determination of elastic constants with polyhedral G | B16@ | 924(0) | 918(b) | 50
specimens of 26 surfaces are more advantageous, (7.0) (1.8) (2.0)
because this polyhedron allows to obtain all the elements Gur 15358(6‘) 15‘;08(6‘) 15‘;00(3) 0,9752
of the stiffness matrix from a single specimen, saving 18(6’7) (7.8) (7.0)

: ) (@ | 1873(a) | 1857 (a)
equipment, cost and time. Gir (4.0) (5.0) (1.0) 0,9419
The objective was to compare the results of the complete 032 (ab) | 033(b) | 030
characterization of wood using polyhedron of 26 faces of VR 7.1) (4.5) (1.1) 0,0587
d!mens!ons traditionally  used . with _ polyhedral  of 0,06 (a) 0,06 (a) 005@ | g0t
dimensions and number of faces differentiated. Vi (24,2) (47,6) (57,3) ’

Results and Discussion Vi 1’2368()61) 1’?: Slb) 1'é9;)b) 0.0979
Image 1 shows the format of the polyhedral specimens vie | 932@ 0,29 (a) 031(@@) | (6188
used for research, the polyhedron of 26 faces were used (15.7) (21.2) (14.5) :
in two different sizes. The same figure is also shown the v, | 931@ | 034(@) | 033() | g,
ultrasound test being performed. (24,8) (48,3) (60.1)
v 0,35 (a) 034() | 035() | (gau0
RT ,
(14,4) (15,1) (7,6)

* Numbers in parentheses indicate the coefficient of variation (%).
** |etters in parentheses indicate the results of the statistical analysis
mean comparison.

Conclusions
The research results indicated that only three of the
twelve elastic parameters involved in characterizing the
wood, presented a statistically significant difference

Image 1. Polyhedron of 18 and 26 faces (a) and  5ccording to size and / or the specimen format used.
ultrasound test (b).
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