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Variations of Color,Physical and Mechanical Properties in Heartwood and Sapwood of

Michelia macclurei

ZHOU Fan,GAO Xin,FU Zong-ying,JIANG Jing-hui,ZHOU Yong-dong”
(Research Institute of Wood Industry Chinese Academy of Forestry,Beijing 100091,China)

Abstract ;: The variations of color,physical and mechanical properties in heartwood and sapwood of Michelia
macclurei were studied,to provide scientific reference for the reasonable processing and utilization of this
wood. The CIELab color system was used to measure the color parameters of the wood (lightness L~

green-red axis value a ™ ,blue-yellow axis value " ). The physical properties (den%lty,%hrmkage,%welhng)
and mechanical properties (compression strength parallel to grain,compression strength perpendicular to
grain, modulus of rupture, modulus of elasticity, shearing strength parallel to grain, hardness, impact
toughness, tensile strength parallel to grain,cleavage strength,nail holding power) of the wood were deter-
mined according to the Chinese national standards. The results showed that the values of L " ,a ™ and 6" of
the heartwood were lower than those of the sapwood.,indicating that the color of heartwood was blacker,
less red and yellow. The color difference between the heartwood and sapwood belonged to the “perceivable”
of human visual perception difference. Compared to sapwood, the heartwood had lower density,lower volu-
metric shrinkage coefficient, and higher ratio of tangential shrinkage to radial shrinkage. The heartwood

and sapwood both belonged to the medium density grade,the very small shrinkage grade,and the small un-
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even air-dry shrinkage grade. The water absorption rate of sapwood was higher than that of heartwood,in-

dicating that sapwood had better permeability. The hardness,impact toughness,cleavage strength,and nail

holding power of the sapwood were higher than those of the heartwood, while the other mechanical indexes

were opposite. The compression strength parallel to grain, modulus of rupture, shearing strength parallel to

grain, cross hardness and impact toughness of the heartwood and the sapwood belonged to the medium or

above level of the mechanical index classification of wood. The comprehensive strength and the comprehen-

sive quality coefficient of the heartwood were higher than those of the sapwood. The heartwood and sap-

wood both belonged to the high strength grade,and the very high ratio of strength to weight grade.

Key words: Michelia macclurei ; heartwood; sapwood; color; physical property; mechanical property
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Fig. 1 Color parameters of Michelia macclurei heartwood

and sapwood
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Fig. 2 M. macclurei heartwood (left) and sapwood (right)
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Fig. 3 Densities of M. macclurei heartwood and sapwood
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Fig. 4 Air-dried shrinkage and swelling of M. macclurei heartwood and sapwood
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Table 1  Physical properties of M. macclurei heartwood and sapwood
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Table 2 Mechanical properties of M. macclurei heartwood and sapwood
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Fig.5 Water absorption properties of M. macclurei heartwood and sapwood
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