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Mechanical Behaviour of Earlywood and Latewood under
Longitudinal Compression Load*!
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ABSTRACT

This study was carried out to clarify the mechanical behaviour of the earlywood and the latewood to
the compressive load applied parallel to the grain. The results from the analysis of Japanese cedar wood
(Cryptomeria japonica) were used to introduce a concept on stress-strain behaviour of the earlywood
and the latewood.

There was a significant differences in the mechanical behaviour of the earlywood and the latewood. In
the earlywood, the rate of cell wall upon annual ring was almost similar and the strain increased linearly
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with the stress increased. However, the rate of cell wall upon annual ring varied in the latewood and the
strain of that increased curve-linearly with the stress increased. The longitudinal compression modulus of
elasticity (MOE) variation by loading speed on latewood specimens and earlywood specimens shows no
significant difference.

The modulus of rupture (MOR) and MOE of latewood were about 4 times higher than those of
earlywood.
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Fig. 1. Schematic diagram of sample specimens.
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Table 1. Mechanical behaviour of wood, earlywood and latewood under longitudinal compression

stress.
& ;’g)clfnz) g ffé’mz) a0 xl\;[((g)fE/cmZ) MOR/SG | 0,/SG | 0o/MOR | SG
Wood® 457 235 180 1045 538 051 044
Earlywood® 197 175 77 743 665 089 027
Latewood® 813 490 306 1061 640 060 077
Earlywood® 79 74 51 297 277 093 027"
Latewood” 314 207 181 440 195 044 07

MOR : Modulus of rupture, g, : Stress at proportional limit, MOE : Modulus of elasticity, SG : Specific gravity,

. air-dried wood, ¥ : water-saturated wood.
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Fig. 2. Stress-strain diagram of Japanese
cedar earlywood specimens.
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Fig. 3. Stress-strain diagram of Japanese
cedar wood specimens.
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Fig. 4. Stress-strain diagram of Japanese
cedar latewood specimens.
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Fig. 7. Typical microscopic failures of radial-
longitudinal surfaces of Japanese
cedar earlywood by ultimate load (X
200).

Fig. 8. Typical microscopic failures of radial-

longitudinal surfaces of Japanese
cedar latewood by ultimate load (X
200).
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