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Figure 5: General appearance of the samples after 2,000 hours of exposure with the opti­
mized cycle in seven devices. 
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Figure 6: Cracking density after 2,1100 hours of exposure with the optimized cycle in the 7 devices. 

general trend which is observed at 
outdoor exposures on pine panels but 
also the experience obtained from 
exposures at joineries, facades etc. 

For the acrylic systems the perform­
ance compared to outdoor exposures is 
very dependent on the pigmentation. 
The opaque systems did not follow the 
experiences from exterior conditions. It 
is known that opaque acrylic systems 
in general can result in very long dura­
bilities. A consequence can be that 
these systems may need longer expo­
sures with the optimized cycle than 
2,000 hours. It is therefore recommend­
ed to investigate this further. 

For the translucent acrylic systems 
there was a good correspondence with 
the outdoor performance. As for the 
alkyd systems this is however only 
based on one acrylic formulation and 
further experiments may be needed to 

investigate the performance of other 
formulations using the optimized cycle. 
The trend was very clear and there is a 
potential to use the optimized cycle. 

The optimized cycle was developed 
by testing six coating systems (A to F) 
on pine only. It was important to 
determine whether the optimized 
cycle can be used to evaluate the per­
formance of coating systems on differ­
ent wood substrates. 

In this exercise the six coating sys­
tem (A to F) have been investigated on 
five wood substrates: beech, oak, 
spruce, meranti and exterior plywood. 
This evaluation involved an assess­
ment ofthe comparability ofthe results 
obtained following the artificial weath­
ering cycle with those obtained from 
the natural weathering test carried out 
according to prEN927 -3. 

The results indicate that the cycle 
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enables differentiation between the 
performance of different coating sys­
tems and differentiation between coat­
ing performance on different wood 
substrates. The amount of cracking 
found was dependent upon the wood 
substrate. Most cracking was found on 
pine, oak and plywood. The perform­
ance on one wood species should not 
be used to indicate performance on dif­
ferent wood substrates. Performance 
on other wood substrates would need 
to be evaluated. 

Conclusion 
The principal aim of this European 
research project was to develop an 
artificial weathering method to assess 
the durability of exterior wood coat­
ings in a short time period. 

The objective was to base the 
method on the modern and relatively 
low-cost fluorescent lamp apparatus 
originally developed for coated steel 
and plastics substrates, adapting 
equipment and operating cycles to 
meet the needs of wood substrates. 
Several cycles were defined from the 
experience of the 14 partners involved 
in this project. They included different 
types of UV radiations, condensation, 
spray, high and low temperature, 
freezing and soaking. These cycles 
were tested on six coatings systems. 

From the results obtained with 
these cycles it has been possible to 
define an optimized cycle. This cycle is 
made of 24 hours of condensation fol­
lowed by a sub-cycle of 2.5 hours of 
UVA-340nm and 0.5 hours of water 
spray. The reproducibility of this cycle 
has been studied: eight partners test­
ed this cycle with the same six coat­
ings using a detailed test procedure. 
The reproducibility was correct even if 
some sources of variation have been 
identified. 

Then this optimized cycle has been 
tested on several coatings. The pur­
pose of this task was to investigate if 
further variations in systems and 
products used on exterior wood com­
pared to the first six systems used in 
the main experiments would follow 
the performance known when the opti­
mized cycle is used. The performance 
for the alkyd systems followed the 
general trend which was observed at 
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Figure 7: Cracking density-correlation of artificial (optimized cycle) and natural weather­
ing (example from device/laboratory #2). 
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Figure 8: Loss of G/oss-correlation of artificial (optimized cycle) and natural weathering 
(example from device !laboratory #2). 

outdoor exposures on pine panels but 
also the experience obtained from 
exposures at joineries, facades, etc. For 
the acrylic systems the performance 
compared to outdoor exposures is very 
depending on the pigmentation. 

At the end of the project guidelines 
for a draft standard have been defined. 
Considering that the artificial weather­
ing test method should be refined, the 
consortium agreed to suggest to 
CENITC139IWG2 a draft for a 
European Prestandard: prENV927-6: 

coating materials and coating systems 
for exterior wood. Part 6: Method, 
assessment and evaluation for an arti­
ficial weathering test for wood coatings 
based on fluorescent lamp apparatus . • 
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The optimized cycle has been tested 
on different wooden substrate to deter­
mine whether it can be used to evaluate 
the performance of coating systems on 
different wood substrates. The six main 
coating systems were tested on oak, 
beech, spruce, meranti and exterior ply­
wood. The results have indicated that 
the optimized cycle enables differentia­
tion between coating performance on 
different wood substrates. 
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