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Abstract: Influence of resin coating on strength and tensile deformation of beech veneer. The paper deals with 
evaluation of tensile strength and tensile deformation of beech veneers, which were untreated or treated by 
coating with a hydrophilic silicone resin on one side or both sides of the veneer. We researched the influence of 
modification (one sided or both sided coated veneer) and the influence of the angle between wood fibres and 
direction of the applied tensile load. Tensile strength of unmodified beech veneers, and modified beech veneers 
as well, strongly decreases at the angle of 20°. Strength and maximal tensile deformation were increased at the 
angles of 0° – 70° if veneers were modified – coated with a hydrophilic silicone resin on both sides. For 
improving the strength and maximal tensile deformation, one sided resin coating, when compared with both 
sided coating, is insufficient.    
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INTRODUCTION 

Wood is a moldable material, which can be formed by forming technologies by which 
material is removed, or by forming technologies without removing material.    

Some image about formability of thin wood materials can be given by mechanical 
properties – mainly by the strength and deformations under tensile loading (in the case of 
wood if wood is under stress – in directions at various angles of wood grain). The image 
about formability of thin wood materials can also be given by development and progression of 
cracking under a given way of stress and direction of the stress (Zemiar et al., 2012). The 
results of experiments concerning the evaluation of 3-D forming of veneers are published in 
papers by Olejník (2012), Gabľas (2012), Zemiar et al. (2012), and Slabejová, Šmidriaková 
(2013).  

The aim of our research was to study influence of treatment of beech veneer with 
hydrophilic resins on tensile strength and maximum tensile deformation. We also researched 
the influence of the angle between wood grain and direction of applied force on the tensile 
strength and tensile deformation for veneers treated with silicon resins on one side or on both 
sides.   

 
MATERIAL AND METHODS 

To carry the experiments we used specimens made from tangentially cut beech 
veneers  (Fagus sylvatica L.) at moisture content of 6 ± 2% and with mean density of 676 
kg·m-3 at absolutely dry state. Dimensions of specimens for measurement of tensile strength 
and tensile deformation were 150 × 30 × 0.6 mm (at grain angles from 10° to 90°), and 150 × 
15 × 0.6 mm (at grain angle of 0°). Tensile strength and deformation were measured at 
specimens with various wood grain angle: 0°, 10°, 20°, 30°, 40°, 50°, 60°, 70°, 80°, and 90°. 
Specimens were clamped in the testing machine in such a way to ensure that the specimens 
length between the clamps was 60 mm. Specimens were divided into three groups of 10 for 
each file: 

1. Group – untreated samples,  
2. Group – samples treated with cross-linkable hydrophilic silicone resin S-7739 on one 

side, 
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3. Group – samples treated with cross-linkable hydrophilic silicone resin S-7739 on both 
sides. 
Silicone resin was applied with a brush. Strength and tensile deformation were 

measured with testing machine LaborTech 4.050.  
 
RESULTS AND DISCUSSION  

In the graph (Fig. 1) we can see the values of maximal tensile deformation, at length 
of 60 mm for various angles between applied load and wood fibres. When the applied load 
was diverting from the wood grain direction by 10°, the deformation in all groups of tested 
specimens was the highest. Deformation rapidly fell at the angle of wood fibres 20°. Higher 
deformation of the specimens at angle of 10° (in comparison with the angle of 0°) was caused 
by double width of specimens. One sided treatment of beech veneer caused increased absolute 
tensile deformation at load diverting from the wood grain direction by 10° from the value of 
1.45 % to the value of 2.18 %; and both sided treatment to the value of 2.98 % (when 
compared with untreated veneer). If the veneer was treated with silicone resin on one side, 
values of maximal tensile deformation at the angles from 40° to 90° were almost identical as 
for untreated veneers. Both sided resin coating ensured the increased tensile deformation at 
angles 0° – 70°. At the angle of 70°, the absolute tensile deformation of untreated beech 
veneers was 0.68 % at one sided treatment, and 0.83 % at both sided treatment.  
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Fig. 1 Dependence of maximal tensile deformation [mm] on the direction of the angle of wood  

fibres [°] at beech veneers – unmodified, treated on one side, or on both sides. 
 

Figure 2 shows that tensile strength of beech veneers was increased due to the both 
sided treatment with silicone resin in the whole interval of applied load of 0° – 90° (the angle 
between loading and wood fibres). In the interval 50° – 90° the specimens modified with resin 
only on one side reached almost the same values of tensile strength as untreated specimens. In 
the interval 0° – 40° the resin ensured significant increase of tensile strength.  

Properties of beech veneers modified with silicone resin are researched to know the 
possibility of 3D-forming. The treatment should mainly ensure the increase of maximal 
tensile deformation; this was more significantly achieved by both sided coating than by only 
one-sided coating. One sided resin coating of the veneer increased the tensile deformation 
only at the specimens, which had the diversion of wood fibres 0° – 30°. Presumption that the 
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modification of beech veneer with hydrophilic silicone resin will increase maximal tensile 
deformation was significantly confirmed for both sided resin coating of the veneer. 

 
 

0 10 20 30 40 50 60 70 80 90

0

50

100

150

200

un modified

hydrophi l ic res in 1x

hydrophi l ic res in 2x

 
Fig. 2 Dependence of tensile strength [MPa] on the direction of the angle of wood  

fibres [°] at beech veneers – unmodified, treated on one side, or on both sides. 
  
CONCLUSION 

Based on measured results we can conclude that treatment of beech veneer by both 
sided coating with hydrophilic silicone resin significantly increased tensile strength and 
maximal tension deformation when compared with one sided coating. One sided coating on 
beech veneer increased the maximal tensile deformation only at veneers with diversion of 
wood fibres from 0° to 30°, while both sided treatment increased the maximal tensile 
deformation if diversion of wood fibres was from the interval 0° – 70°. 
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Streszczenie: Wpływ pokrycia żywicą silikonową na wytrzymałość i deformację podczas 
rozciągania fornirów bukowych. Praca dotyczy własności mechanicznych fornirów bukowych 
przy rozciąganiu, uszlachetnionych silikonową żywicą hydrofobową, po jednej oraz po obu 
stronach. Oprócz wpływu modyfikacji badano także wpływ kąta pomiędzy włóknami a 
kierunkiem obciążenia rozciągającego. Wytrzymałość na rozciąganie w próbkach 
modyfikowanych oraz niemodyfikowanych mocno spada już przy kącie 20°. Wytrzymałość i 
maksymalne rozciągnięcie zwiększyły się przy kątach 0° – 70° przy fornirach 
modyfikowanych z żywicą silikonową naniesioną po obu stronach. Żywica silikonowa 
naniesiona tylko na jedną stronę forniru jest niewystarczająca do poprawy własności 
mechanicznych.  
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