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ABSTRACT

This study was carried out to evaluate quantitatively some properties (density, equilibrium moisture content, shrink-
age, water vapor adsorption, water absorptivity, compressive strength, bending strength, hardness and decay resistance)
of Larix kaempferi lumber which was heat-treated by hot air and has been used commercially in Korea. Equilibrium
moisture content of the heat-treated wood was decreased with increase of hydrophobicity. Dimensional stability of
the wood was improved with decrease of shrinkage, water vapor adsorption and free water absorptivity. Also, with
the thermo-chemical changes of wood component and lower equilibrium moisture content, decay resistance and
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compressive strength of heat-treated wood were increased. But, bending strength and hardness of wood were decreased.

Keywords : heat treatment, dimensional stability, equilibrium moisture content, water absorptivity, compressive

strength, decay resistance, Larix kaempferi
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a) round log

300mm

4m

b) timber cutting

3.6m

¢) board for experiment

Fig. 1. Wood cutting process from round log to
board for experiment.
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Table 1. Equilibrium moisture content for four different relative humidity conditions at 25C

Relative Humidity (%) 35

50 65 80

EMC" (%) 6.91

9.06 11.95 16.40

“equilibrium moisture content determined by Hailwood-Horrobin equation
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Table 2. Calculation formula of air-dried and total shrinkage

Air-Dried Shrinkage

Total Shrinkage

Radial direction

lp, —1
Spa (%) = yXIOO ...........................

1p, —1
3) Sy, (%) = R’liﬁx 100

Ry Rg
Tangential S ((V)ZMXIOO ........................... 5) S ((V)IMXNO ............................. (6)
direction Ta /0 Tg To /0 T
(L, XLy ) = (L X1 ) (L, X1y ) = (U, ")
Volumetric Sy (%) = —HoTo” 7 100 -+ (7) Sy (%) = —HeTo” R0 10T 100 - (8)
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Fig. 2. Air-dry (25 and 60% RH) density and oven-

dry density.
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Table 3. Shrinkage from green to air-dry and total shrinkage
Non-treatment Kiln-dry 190C HT 210°C HT
) Radial direction 1.201 0.747 0.559 0.433
Shrinkage (0.254)* (0.248) (0.129) (0.165)
fi
“’m.gffen Taneential direction 3.693 1.881 1.137 0.824
to 'Ell;'-) ry 2! (0.330) (0.536) (0.483) (0.427)
o
(257, 60% RH) Volumetric 4.850 2.613 1.690 1.254
(0.255) 0.717) (0.576) (0.405)
S 3.093 2.199 1.622 1.594
Radial direction (0.323) (0.184) (0.235) 0.227)
fotal 8719 5.499 3717 3.178
Shr(l;k)age Tangential direction ©0525) ©0633) 0730 0.400)
o
. 10.777 7.249 5.117 4.600
Volumetric (0.484) (0.549) (0.843) (0.375)
*( ) : standard deviation
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Fig. 4. Water vapor adsorption.
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