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treatment and 3D surface process technology for
domestic softwood lumber utilizing a continuous

compression perpendicular to grain process
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SUMMARY

I. Title

Development of cost—saving atmospheric preservative treatment and 3D surface
process technology for domestic softwood lumber utilizing a continuous compression

perpendicular to grain process

II. Research objectives and needs

As of April of 2009 the annual production of preservative treated wood were
approximately 300,000m’ by 34 factories. An area of landscaping—facility, the
biggest domestic market of the preservative treated wood, consumed 33,228.9m’
which was equal to 67.9 % 48,871.3m' which was the total production by the
preservative treatment industries in 2004.

The landscaping facilities needed subsidiary materials which had various
shapes and sizes such as board, lumber, and timber. It is desirable to obtain the
high degree of preservation by applying the pressure process to provide the
maximum durability for the subsidiary materials.

However, many board typed subsidiary materials such as lumber for
flooring, deck, siding and stairs of which was less than some thickness could be
treated by simple method treated under atmospheric pressure without the
pressurized preservative treatment which required huge amount of expenses. The
simple method should be developed the new economic treatment method which gives
the appropriate preservative degree equal to the pressurized preservative treatment.

The preservatives could be quickly absorbed into the wood by generation
of liquid attractive forces owing to recovery of elastic transformation of cell
after release of compression perpendicular to grain process for wood in
preservatives. The amount of injection can be increased by the repetition of
pressure and release pressure.

Also, the simultaneous injection of preservatives and removal of moisture



can be achieved from removal of moisture in pressure process followed by
recovery of cell wall transformation if the compression perpendicular to grain
using the Roll Press was applied to the woods of high moisture content or
green moisture content.

The principle objectives of this investigation were to develop the
atmospheric pressure preservative technology to obtain high preservative
treatment degree with low cost and simple operation method as well as
substitution of the pressure preservative treatment technology for the lumber of
landscaping facilities.

To achieve the goals, we investigated and verified the conditions of the
most appropriate treatment using Roll—Press develop to inject preservative into
the woods quickly as well as sequential compression perpendicular to grain with

several rates.

III. Research contents

We investigated the materials conditions of the boards most appropriate for
horizontal pressure including species, moisture contents, knots to develop the
preservative injection technology for domestic softwood lumber.

Also, we investigated the treatment method of preservative, pressure rate
of the lumber and the number of pressure for the compression perpendicular to
grain to achieve the most favorable preservatives injection. After the compression
perpendicular to grain, we observed the quality of the lumber as well as defect in
a texture and physical and degree of strength.

For the preservative injection technology for the lumber by the compression
perpendicular to grain after incising treatment we investigated the most probable
treatment conditions such as depth and density of incising. Also the conditions
of compression perpendicular to grain such as number of the compression
perpendicular to grain, pressurized rate of the lumber, and injection method were

studied for the most favorable preservatives injections after incising treatment.



We also observed the quality of the lumber to develop the preservative
injection technology in the domestic softwood lumber for the process by the
compression perpendicular to grain. On the other hand, a 3D surface process and

its physical properties were measured.

IV. Results of research

From this investigation we obtained the following conclusions for the
possibility of atmospheric pressure preservative treatment by the compression
perpendicular to grain process using domestic pitch pine, korean pine and
japanese larch lumber.

For the compression perpendicular to grain process of the respective varieties
for the lumber of pitch pine and korean pine, there were not much differences in
the moisture contents.

A japanese larch which had low moisture content due to mostly core
showed very poor compression perpendicular to grain process, resulting in very
high load among three species.

The results of material conditions under the compression perpendicular to
grain process showed that a new knot did not affect while the dead knot
affected the compression perpendicular to grain process. Also we assumed that
rosin was exudated by the compression perpendicular to grain process and
influenced the penetration of water—soluble preservative.

For pitch pine and korean pine lumber having a relatively higher moisture
content, the moisture content was drastically decreased owing to mass release of
water while the decrease in moisture was not notable in larch.

For changes in density and reduction rate of permanent thickness of the
lumber by the compression perpendicular to grain process, there were little
changes in both observations. We assumed that this was caused by the
compression perpendicular to grain process in the condition of green wood.

For the effect of the compression perpendicular to grain process on the

_10_



intensity, there were not close relationship between the lumber—treated and
untreated. However, the intensity property was not influenced by the
compression perpendicular to grain process under high moisture content.

For the preservative penetration property by the compression perpendicular
to grain process, pitch pine and korean pine having a relatively higher moisture
content due to sapwood showed that there were increases in injection rate and
absorption with increasing number and amount of the compression perpendicular
to grain process. However, there were little injection of the preservative in the
larch having a very low moisture content due to relatively very high core
proportion. On the other hand, there were drastic increase in injection of the
preservatives when we store the boards to some period in a closed chamber
without drying after preservative treatment by compression perpendicular to grain
process.

For leaching of preservatives of the treated lumber under compression
perpendicular to grain process, there were high leaching of copper in the order of
pitch pine and korean pine lumber, resulting in higher retention and absorption
by pitch pine lumber. There were less leaching of Cu for the japanese larch
showing poor retention of the preservative.

For the concentration changes in treating preservatives during the
compression perpendicular to grain process, there were slight decrease in Cu in
the treating preservatives with increasing treatment of lumber under the
compression perpendicular to grain process.

We investigated the preservative treatment method for the domestic
softwood lumber using compression perpendicular to grain process after incising.

The results obtained from the quality of the lumber and incising property
showed that the incising properties were distinctive in pitch pine and korean
pine lumber having low density and high moisture content, while the incising
properties was poor in the lumber from the japanese larch lumber having low
moisture content and a relatively high core proportion.

For the factors influencing the physical properties, the density of the

_11_



lumber did not significantly influence the quality of the lumber. There were
drastic decrease in moisture content in the lumbers under the compression
perpendicular to grain process.

For the surface hardness of the lumbers, increases in incising depth and
density did not affect the surface hardness compared with that of the untreated
board. But the bending strength of the incising lumber showed less than that of
the untreated. the bending strength of the incising board was distinctive with
increasing incising depth and density.

For the defects of the lumber caused by incising treatment, there were
cleavage in the incised japanese larch lumber with deep incising depth and
density. But there were little cleavage in the boards of pitch pine and korean
pine lumber having high moisture content.

For the penetration of the preservative, there were drastic increase in
penetration and absorption for the incised lumbers, resulting in incising is
effective in improvement of preservative penetration. Particularly, the japanese
larch lumber having a low penetration showed increase In preservative
penetration with incising.

For leaching of Cu for the preservative treated lumber, there were Cu
leaching for all boards, especially in the boards of pitch pine and korean pine
lumber having a relatively higher retention of the preservative. For this we
assumed that the leaching if Cu was caused by washing the element physically
adsorbed onto the lumber surface.

For the concentration changes of the preservatives during the treatment
process, there were decrease in Cu with increase in lumber treated. This could
be caused by transport of the preservatives into the board followed by decrease
in available concentration of Cu.

For the possibility of preservative treatment for the softwood lumber under
the compression perpendicular to grain process, a 3D surface process were done by

V— and T-—typed tooth.

_12_



For the effect of 3D surface process on the physical properties, there were
little change in the density of the lumbers. There were also little changes in the
moisture content due to little extraction of water owing to very small contact
surface between the board and the tooth.

For the strength properties of the lumber, there were little decrease in
surface hardness and bending strength. From this, we assumed that the 3D
surface process did not influenced the strength properties of the boards.

For the penetration of the preservative, there were increase in penetration
of the preservative under 3D surface process and V—types 3D surface process was
effective in penetration than that of V—types 3D surface process. For species, the
lumbers of pitch pine and korean pine was favorable in penetration than that of
the japanese larch lumber.

For leaching characteristics of the preservative from the treated lumbers
and preservative concentrations produced during the treatment process, we
obtained the same results for the only the compression perpendicular to grain
process and sequential treatments of the compression perpendicular to grain
process and Incising.

Thus, the lumbers of pitch pine and korean pine showed a high possibility
of the the compression perpendicular to grain process while little possibility for
the japanese larch lumber due to wood quality under the atmospheric pressure.
Compared to the compression perpendicular to grain process, the compression
perpendicular to grain process after the incising showed high preservative

penetration, that is, the most practical method.

V. Application plans of results

The technology of the compression perpendicular to grain process for the

domestic softwood lumbers given to the factories which produce the treated

lumbers contribute the improvement and enhancement of competition as well as

improvement of the preservative treated lumbers.

_13_



The technique develop in this study can be used in production of improved
woods such as WPC (Wood plastic composites) besides the preservative

treatment factories.
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