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RESULTS

As shown in Figure 2, the polyurethane resin adhered very
well to the wood, producing a bright surface with only a very
slight change in the wood color. These two characteristics are
important for increasing the mechanical strength and
harmonizing the structure with the natural surroundings.

The bending test data for 400 kgf (3.9 kN) and 540 kgf
(5.3 kN) listed, respectively, in Tables II and III indicate that
oil-impregnated Eucalyptus citriodora displays excellent
mechanical bending strength and a displacement value well
below the maximum displacement allowed by the NBR-8458
standard. However, although its displacement value was lower
than the maximum displacement recommended by the NBR
8458 standard, Pinus elliottii broke during the test at points
where the wood contained a knot. Even so, the mechanical
bending strength of both these wood species increased further
with the application of polyurethane resin coating.

Table I
Bending load test for 400 kegf (3.9 kN)
Maximum
p ' Displacement | displacement
(2.:'4 meter measured allowed by
rossarm (mm) NBR 8458
(mm)
"A B
Eucalyptus citriodora
Ol tmpregmated 573 | 795 115
Eucalyptus citriodora
Oil-impregnated and 4.79 6.21 115
polyurethane resin coated
Pinus elliottii
in its natural state 17.62 24.30 115
Pinus elliottii )
in its natural state and 9.12 13.25 115
polyurethane resin coated
Table III
Bending load test for 560 kef (5.3 kN)
Displacement Maximum
2.4 meters .
Crossarm measured Displacement
(mm) allowed by
A B NBR 8458
(mm)
Eucalyptus citriodora
Oil-impregnated 8.12 11.08 163
Eucalyptus citriodora
Qil-impregnated and 6.56 8.60 163
lyurethane resin coated
Pinus elliottii*
in its natural state 25.14 33.63 163
Pinus elliottii*
in its natural state and 12.55 18.12 i 163
polyurethane resin coated

* Rupture of the sample occurred during the test )

Table IV, which lists the bending strength values, indicates
that Eucalyptus citriodora showed an excellent performance,
with a bending strength approximately 150% higher than the
minimum bending strength admitted by the ABNT standard.
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Again, although the bending strength of Pinus elliottii was
greater than the minimum bending strength recommended by
the ABNT standard, its value is low; hence, this species
cannot be recommended for this type of application.

Table IV
Crossarm bending strength
Minimum
Crossarm made of Bending Bending
strength Strength
@™ allowed by the
ABNT ()
Eucalyptus citriodora 20.162 7.845
Qil-impregnated
Eucalyptus citriodora
Qil-impregnated and 28.123 7.845
polyurethane resin coated
Pinus elliottii -
In its natural state 13.896 7.845
Pinus elliottii
in its natural state and 10.502° 7.845
polyurethane resin coated

* Rupture of the sample occurred during the test

An analysis of the results of the electrical tests shown in Table
V and of the results reported by reference [10] reveals that, in
this impregnation process, the resin’s electrical characteristics
predominate over the wood’s electrical characteristics,
indicating the strong influence of the superficial resin layer.

Table V
Electrical characteristics of wood coated with
polyurethane resin

Dielectric Dielectric
Wood coated with Surface dissipation | dissipation
polyurethane resin | Resistivity factor factor
(Q.10"%) tand) (tand)
for 1.5kV | for2.0kV
Eucalyptus citriodora
Oil-impregnated 1.2 0.032 0.03
Pinus elliottii
in its natural state 1.2 0.032 0.03

Table VI shows the results of the test to evaluate tracking and
erosion resistance under severe ambient conditions, according
to the ASTM D2303 standard.

Table VI
Tracking and erosion resistance under severe ambient
conditions
Woo‘c‘l'i :l(:ated Failure
Voltage Failure mode
polyurethane ®V)
resin
Eucalyptus . s
citriodora 20 Trachl:gl:m thin
Qil-impregnated
Pinus elliottii . s
in its natural state 2.25 Tracking within









