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A Study on the Physical and Mechanical Properties of Hot-Compressed Wood *'

Park Young Kyu*?. Chung Dae Kyo*?

Abstract

This study was carried out to improve the physical and mechanical properties of Populus alba

X glandulosa treated by the heat and compression.

The results obtained were as f{ollows.

. The specific gravity of the woad was conspicucusly increased by the increasing of pressing

level.

. The shrinkage of the wood was increased by the increasing of pressing level. The radial

shrinkage was 6.41-8.81%, the tangential shrinkage was 8.98—19.81%, and the longitudinal
shrinkage was 1.46-191%. Comparing to the untreated stock, the rate of increase was
48.7-104.4% in radial direction. 1.7-124.4% in tangential direction and 60.4-109.9% in

longitudinal direction, respectively

. The rate absorption of 30% compressed stock was similar to that of untreated stock. but the

rate of absorption of 40% or more compressed stock was increased highly
p P gy

. The thickness swelling ol the wood was not changed in radial direction at pressing level, but

was conspicuously increased in tangential direction under the pressing level of 40% and 50%.

. The heat and compression treatment affected on the mechanical properties of the wood. The

longitudinal compressive strength was increased under the pressing level of up to 40%, but
was decreased under the pressing level of 50%. The bending strength was not changed under
the compression percentage of up to 30%, but was decreased under the pressing level of 30%
or more, And, the absorbed energy in impact bending was increased to 128% under the

pressing level of up to 30%, but was decreased under the pressing level of 30% or more.

Conclusionly, the mechanical properties of the wood was improved by the heat and compress-

ion treatment, but the strength of the wood was decreased under the pressing level of a certain

level or more(in this study, pressing level of 30% or more). This was because of the wood

deterioration due to the deformation(shrinkage, crack, failure) of wood tissues induced by the

heat and compression treatment, the heat analvsis of wood components induced by the heating,

and the drop of the degree of polymerization
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Table 1. Sample tree

Height DBH Age

Species m cm yr
Populus albax
16 22 15
glandulosa
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Table 2. Conditions of hot pressing

Pressing Tempera- Pressure  Pressing

level ture (kg/cm?) time

(%) C) (min)
0 _ -

10 170 30 70
20 170 30 70
30 170 30 70
40 170 30 70
50 170 30 70
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Fig. 2. Cross-section of specimen showing press-

ing direction.
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Table 4. Secific gravity

Plr;s;:ing Specific gravity

% Green Air-dried Oven-dried
0] 0.66 0.46 0.42

10 0.81 0.64 0.50

20 0.82 0.65 0.53

30 0.91 0.67 0.55

40 0.92 0.68 0.62

50 0.94 0.70 0.66

Table 3. Anatomical properties of Populus alba X glandulosa

Mean width of Width of Percent of Fiber Fiber Ratic of
annual ring sapwood sapwood length width fiber length
mm mm % mm yZ and width
104 7.2 91.0 1.16 28 4]
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Fig. 3. Effect of pressing level on specific
gravity.
A Green specific gravity
B: Air-dried specific gravity
C: Oven-dried specific gravity
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Table 5. Shrinkage from green to oven dry of

hot- compressed specimens

Pressing )
lovel Shrinkage(%)
% Radial Tangential Lo'ngltu-
dinal
0 4.31 8.83 0.91
10 6.41 8.98 1.46
20 6.85 8.03 1.55
30 7.32 9.18 1.70
40 8.46 12.05 1.79
50 8.81 19.81 1.1
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Photo 2. S EEM. of
150X

Photo 3. SEM. of cross section of 20% compressed wood.
A 50X B: 200X



HZ Ea e 157 43 19873 1249

Photo 4. STE.M. of cross section of 30% compressed wood.
A 50X B: 200X

Photo 5 S.E.M. of cross section of 40% compressed wood.
A 50X B 200X

Photo 6. S.E.M. of cross section of 50% compressed wood.
A:50X B: 200X
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Table 6. Results of water absorption of hot-

compressed specimens

Pressing level Absorption rate  Absorption

% % g/cm”

0 382 0.091
10 36.9 0.085
20 37.6 0.087
30 38.2 0.097
40 43.3 0.101
50 482 0.17¢

Table 7. Dimensional changes in different press-

ing conditions of hot- compressed

specimens

Pressing level Swelling(%)

% Radial Tangential
0 4.26 8.44

10 6.78 8.81

20 7.47 8.79

30 7.94 10.11

40 9.25 14.57

50 9.67 2345
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Photo 8. S.E M. (50X) of tangential faces.

A : Untreated B:30% Compressed C:50% Compressed
Table 8. Mechanical properties of hot- 500 /-’C\ ~1.50
compressed specimens ) c ‘N
/7 .
p—b5>7 B/%c Ji135
— . ——— 5 AT N
Pressing Com- Bending Impact C____- A \. 9 ]
level pressive  strength Bending N\ 1120
o i strength kg/cm? absorbed N
% . C 1
kg/cm” energy 41.05
oo 20 30 40 50
r*m/cC
o 353 657 gl 159 Pressing level(%)
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