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Thermally modified
veneers

Unmodified poplar

TV 217/180 poplar



Suberinic acids adhesive
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MATERIALS AND
METHODS
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WTT thermal modification

Aspen, birch, and poplar veneers
were rotary-cut for the study and
thermally modified in water
steam environment at 160°C for
50 minutes
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TV thermal modification

Aspen, birch, and poplar veneers
were rotary-cut for the study and
thermally modified in reduced

pressure.

160°C for 50 min
204°C for 120 min
214°C for 120 min
217 °C for 180 min
218°C for 30 min
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3D surface
depth profile
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RESULTS
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Mass loss (ML) during thermal modification
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Veneer surface roughness
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Compression ratio (CR)
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The correlation between CR and density
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Tensile-shear strength reduction
compared to unmodified birch samples
(AQ) vs ML
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Tensile-shear strength reduction
compared to unmodified aspen samples

(AO) vs ML
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Tensile-shear strength reduction
compared to unmodified poplar samples

(AO) vs ML

AS, MPa
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The average apparent cohesive wood
fallure percentage

.

24h  4HION 7on+1h 24n HFIGN 7on+an 24n ADFIGN 72h+1h
unmodified KLY 70 65 100 70 65 100 70 65

TV 160/50 20 70 65 75 60 60 95 70 65
TV 204/120sts) 60 65 80 70 65 100 65 75
TV 214/120 40, 60 75 80 60 75 100 60 75
TV 217/180 gammele) 60 65 80 50 65 70 60 80

TV 218/30 70 60 65 80 955 75 60 80 75
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Conformity with bonding Class 3 according to
EN 314-2:1993



CONCLUSIONS
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1. Unmodified birch plywood exhibits lower surface roughness (35+7 pm) than
unmodified aspen (5614 pym) and poplar (52+17 um). Thermal modification of
birch reduces surface roughness in all regimes except TV 160/50 (40+14 pm);
thermal modification of aspen and poplar decreases surface roughness across all
modification conditions compared to unmodified ones.

2. Veneers thermally modified in the TV process under all selected modification
conditions successfully bonded with the SA under the chosen bonding conditions
(press plate temperature of 215 °C, pressing pressure of 1.4 MPa, and pressing time
of 5 minutes). However, veneers modified in the hydrothermal process under the
WTT 160/50 regime could not be glued under the same bonding conditions.

3. Birch plywood exhibited the highest CR, at 15.3% in TV 204/120 and TV 214/120
conditions. In comparison, aspen plywood had a CR of 37.3 % lower at TV 214/120,
while poplar plywood had a CR of 30 % lower at TV 204/120, and CR is not
depending on density only as it was believed before.
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3. Aspen, birch, and poplar veneers, as well as veneers modified in the TV process
under all tested conditions and bonded with SA under the parameters of 215 °C
temperature, 1.4 MPa pressure, and 5 minutes of pressing time, meet the requirements
of standard EN 314-2:1993. Therefore, they are suitable for use in environmental

conditions classified as bonding Class 3.

4. After PT 72h + 1h, unmodified birch plywood reveals the highest tensile-shear
strength values (0.90+0.05 MPa) followed by TV 160/50 (0.87+0.16 MPa), TV
204/120 (0.76+0.07 MPa), TV 218/30 (0.66+0.09 MPa), TV 214/120 (0.65+0.14
MPa), and TV 217.180 (0.54+0.04 MPa).
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Next steps

1. The preliminary study conducted in this research can serve as a foundation for
future investigations aimed at optimization of the technological parameters of
suberinic acids adhesive bonding, including variations in pressing temperature,
pressure, and duration.

2. WTT thermally modified veneers need an alternative pressing technology to avoid
delamination.
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