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The influence of artificial weathering on abrasion resistance of selected 
wood species from South America
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Abstract The influence of artificial weathering on abrasion resistance of selected wood species from South 
America
temperature of 70 °C and UV radiation exposure was used to determine the influence of weathering on resistance 
to abrasion of garapa (Apuleia leiocarpa Dipteryx odorata 
tatajuba (Bagassa guianensis The 
results of artificial weathering are changes in the abrasion resistance. With the progressive artificial weathering 
abrasion resistance of wood changed gradually. In case of tatajuba and garapa wood resistance to abrasion was 

fou an
mainly arrangement of wood fibers.

Keywords: garapa (Apuleia leiocarpa Dipteryx odorata 
Bagassa guianensis .

The important factors determining use of wood terrace boards and flooring surface are not 
only aesthetic attractiveness in terms of c its good wearing 
properties such as abrasion resistance [ ]. Aesthetics is formed by 
the visual impression o structure of applied wood 
spe finishing quality. During outside exposition wood surfaces is 
subjected to changes in texture and color. Factors responsible for these changes are alternating 

-chemical and biological processes as well as 
mechanical erosion caused by wind and r . Variability of weather 
conditions and prolonged exposure to them causes the process called wood weathering also 
referred to as an ageing. Wood weathering is a process of irreversible changes in appearance 
and properties caused by long-term acting of the weather conditions
of oxygen in
factors [ ].

During exposure in natural environment
as wood fibers rise and wood cracks. This is accompanied by changes in chemical 
components [

mical changes in wood represents explanation of degradation 

- % of wood tissue and due to 
phenolic natur
degradation. Lignin deprived of cellulose chain adhesives and coatings is also degraded as a 

Because of changes in w
to investigate the mechanical properties having a significant influence on the terrace boards 

America that ar bjective of this study was 
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determination and comparison the influence of artificial weathering (assuming the absence of 

- wood often used in Europe for products dedicated 

Wood species selected for the research are deciduous hardwood species from South America 
. This wood is of diffuse-porous structure. All of species are wood with irregular fibres 

Wood species selected for the 
research are a group of materials used for the production of elements used in external 

Table 1. The research material

Latin names Trade names and names 
according to EN 13556 (2005) Origin

Apuleia leiocarpa garapa*
South AmericaBagassa guianensis Aubl. tatajuba

Dipteryx odorata cumaru
* Apuleia leiocarpa 

Samples of each wood genus were taken from one board to obtain "identical sample". That 
method let to keep wood structure so the appearing changes in the artificial weathering 

from each species of wood. Tangential and radial wood surface was tested separately. Only 
longitudinal sections were tested because of the fact that in final product these sections 

research of different stages of weathering. Surfaces of wood had been sanded before the 
experiment began. 

The design of the artificial weathering cycle was based on literature [Matejak et al. 

-
-

-
-

- thickness and loss 

-
made before artificial weathering 0 and 40 cycles of artificial weathering. 
to the determination of 

loss of mass was determinate.
We decided to determine wood density according to 

wooden element being subject 
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–
F – loading for
D –
d – diameter of the indentation [mm]. 
The number of indentations for each wood

Carrying out 40 cycles of the process of artificial weathering resulted in changes of the 
appearance of wood samples. A
cracks occurred. Soaking wood in water resulted in raising wood fibers during drying and 
partial chipping of material (gentle rubbing the surfaces with a finger resulted in chipping of 
wood substance showing degradation of ligno- The 
roughest surface was observed in case of cumaru wood. non was 
accompanied by an irregular fibres arrangement. The artificial weathering process caused the 
cracking of the wood samples. Dealing with the issue of weathering

] [ ] causes wood damage is 
sorption stress which occurs during rapid wetting and fast drying (running at high frequency 

Artificial weathering process caused a color changes
samples became darker. The first cycles of artificial weathering caused no obvious change in 

-
which was probably the result of dissolved dye substances in deeper layer
depositing them on the surface of wood during drying. This phenomenon was confirmed by 
Donegan et al. [ Williams [ .

Table 2.

Name of wood
Wood density

kg·m-

Cumaru
Garapa

Tatajuba
* moisture content after conditioning °C and r

Table 3.

Name of wood
Radial cross section Tangential cross section

Cumaru
Garapa

Tatajuba
* moisture content after conditioning °C and r

of tested wood species can be classed as very heavy wood. Effects of hardness tests showed 
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that in case of cumaru and garapa there is no significant difference between radial and 

on tangential and radial cross section was found and confirmed with t-Student test.
Comparison the effects of abrasive resistance test of untreated wood (percentage 

–

taking account that garapa is not the heaviest wood in group of tested wood species. As it is 

a material. - cumaru showed the smallest 
resistance to abrasion. It lets to make conclusion that not only wood density determines wood 

wood fibers (cumaru and tatajuba have striped fibres but garapa rather interlocked fibres . In 
case of cum
surface became smoother in touch. The loose wood fibers crumbled out during the first cycles 
of artificial weathering and after that losses of mass were smaller.

Table 4 – percentage loss of mass (in bracket standard deviation was 

Name of wood

Before artifical 
weathering

After 20 cycles of 
artificial weathering

After 40 cycles of 
artificial weathering

radial
cross 

section

tangential 
cross 

section

radial
cross 

section

tangential
cross 

section

radial
cross 

section

tangential
cross 

section

Cumaru

Garapa

Tatajuba

* moisture content after conditioning °C and r

In case of tatajuba and garapa wood resistance to abrasion was similarly. In case of 

confirmed that artificial weathering caused gradually degradation of surfaces layer -
degradation of ligno-cellulosic backbone of cell walls and in case of garapa degradation was 
the most dynamic.

After analysis of average value of percentage loss of mass it can be said that radial 
section is more resistant to wearing than tangential cross section. Only tatajuba wood did not 
confirm this relation.

variability of resu It can be caused by variability of 
grade degradation of wood surface.
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CONCLUSIONS

temperature of 70 °C and UV radiation exposure was used to determine the influence of 
weathering on resistance to abrasion of garapa (Apuleia leiocarpa 
(Dipteryx odorata Bagassa guianensis 

The results of artificial weathering are changes in the abrasion resistance. With the 
progressive artificial weathering abrasion resistance of wood changed gradually. In case of 

widest range of changes after weathering process was observed. It was found that not only 
very important factor is wood 
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–
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- Wood as 
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wood composites. -

Streszczenie: wybranych gatunków
A garapa 
(Apuleia leiocarpa tonkowca wonnego (Dipteryx odorata i
tata (Bagassa guianensis 
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