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Differences of Physical, Mechanical and
Chemical Properties of Korean Red Pine(Pinus densiflora)
Between Old and New Wood'

Kug-Bo Shim’, Do-Sik Lee’, Byung-Soo Park’, Sung-Taig Cho’
Kwang-Mo Kim® and Hwan-Myeong Yeo®
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ABSTRACT

The physical, mechanical and chemical properties of old and new Korean red pine (Pinus densiflora)
were analyzed. The old woods were from dismantled timbers of Bonjungsa temple. The crystallized resin
in the latewood was observed by microscopic analysis. Also, reduction of specific gravity, occurrence

of microscopic cleavage of tracheid was observed in the old wood. The angle of microscopic cleavage
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of tracheid is estimated with the same angle of micro-fibril angle of S2 layer. The bending, compression

and shear strength of old wood were decreased about 35-27% than those of new wood. Dynamic modulus

of elasticity measured by ultrasonic nondestructive test has the tendency of reducing by the time elapse

of the wood usage. Therefore, deterioration of wood could be measured by reduction of specific gravity

and dynamic MOE. The static MOE and mechanical properties of old wood could be predictable by

measuring dynamic MOE in the longitudinal direction. Extractives of the old wood in 1-% NaOH

solution are larger quantity than new wood. Therefore the decay of the wood could be evaluated by

analyzing the chemical compound, especially 1-% NaOH solution. The results of this research could be

used for understanding and prediction of the changing properties with elapsing time of wood.
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Decayed old wood

Sound old wood

Figure 1. Configuration of decayed and sound old wood.
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Figure 2. Microphotograph of radial section.
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old wood
Figure 3. Microphotograph of tangential section.
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Table 1. Physical properties of old and new wood.

Average ring width Ratio of Late wood

Sp. Gr. MC. (%) o) o
0.404 119 2.50 15.7
Old wood (0.08) (0.65) 0.8) (5.8)
0.484 107 273 23
New wood ©.07) (0.46) 1.1 (.8)

( ) : Standard deviation.
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Table 2. Bending, compression and shear strength of old and sound wood.

Bending strength Compression strength Shear strength
(kg/cm®) (kg/em®) (kg/em’)
594.5 346.6 99.0
Old wood (62.9) (24.8) (89)
918.3 5279 135.3
New wood (158.6) (60.0) (19.4)
Strength ratio (old/new, %) 64.7 65.7 732

( ) : Standard deviation
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Table 3. Directional characteristics of dynamic MOE and ultrasonic speed.

Longitudinal direction

Radial direction Tangential direction

Velocity Dynamic MOE  Velocity Dynamic MOE  Velocity Dynamic MOE

(m/sec) (kefern?) (m/sec) (kg/em®) (m/sec) (kg/em®)
4,570 83,148 1,545 9,038 1,467 8,865
Old wood (269) (8,619) 132) 07) (63.9) (847)
New wood 5,018 134,372 1,337 9,751 1,413 10,940
(366) (18,780) (163) (2,661) (198) (3233)
Ratio
OldNew, %) o1.1 61.8 116 102 104 81
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Table 4. Comparison of static and dynamic MOE
in longitudinal direction.

Dynamic MOE Static MOE

(kg/em®) (kg/em”)

83,148 66,700

Old wood (8,619) (7,148)

134,372 107,300

New wood (18,780) (19,375)
Ratio (old/New, %) 61.8 62.1
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Figure 6. Correlation between dynamic and static

MOE.
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Tabel 5. Chemical contents of old and sound wood(%).

Extractives

Ash Lignin  Holocellulose
Cold-water Hot-water Alcohol-benzen 1%-NaOH
Old wood 0.34 2.55 457 774 23.60 28.90 72.42
New wood 0.16 1.58 3.15 9.81 21.28 26.79 76.89
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