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Evaluation of Physical Properties of Korean Pine
(Pinus koraiensis Siebold & Zucc)) Lumber Heat-Treated
by Superheated Steam™!
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ABSTRACT

In this study, the method for heat treating wood using superheated steam (SHS) was designed
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and applied. The physical and mechanical properties of Korean Pine (Pinus koraiensis Siebold
& Zucc) lumber heat-treated by SHS at 170°C and 04 MPa for 10 hours were compared with those
of non-treated and normal heat-treated wood. The amount of adsorbed water and equilibrium
moisture content of the SHS treated wood were lower than non-treated wood. On the other hand
the compressive strength parallel to grain and the bending strength of SHS treated wood were
higher than those of non-treated wood. The hygroscopicity of SHS treated wood was similar to
normal heat treated wood at 220°C. Internal checks that often occur during normal heat treatment
were not developed at SHS treatment. Also, SHS treatment are effective in control of internal

checks occurrence and resin exudation.

Keywords : superheated steam(SHS), heat treatment, Pinus koraiensis, hygroscopicity
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Table 1. Sorption equilibrium moisture contents (%) by treatment methods and relative humidity

at 40°C
Relative Humidity 15% 30% 45% 60% 75% 90%
Non TR 330 521 680 881 1158 1508
Heat TR 245 379 562 696 8067 1222
SHS TR. 235 358 495 643 827 1136
16
14 /o
12
g 10
g 8 -©-Non TR.
w g -k-Heat TR.
a “B-SHS TR.
2
0 1

RH (%)

Fig. 4. Sorption isotherms by treatment methods at 40°C.
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Table 2. Compressive strength parallel to grain and MC by each treatment methods

Non TR. Heat TR. SHS TR.
' 474 114
Compressive strength (N/mm?’) (fzszg)* (15 200) (is 164
834 322 408
MC (%) (+ 03D) (+ 04D (+ 018)

* Standard Deviation.

Table 3. Bending strength and MC by each treatment methods

Non TR. Heat TR SHS TR.
. 2 6095 5269 7316
Bending strength (N/mm") (& 751y (x 621) (+ 575)
899 182 298
MC (%0 (+ 036) (+ 023) (+ 05D

* Standard Deviation.
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Fig. 6. Compressive strength parallel to strain and bending strength of wood treated by each
methods.
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