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Research progress on effect of microfibril angle and crystalline
area in cell wall on wood physical and mechanical properties

SUN Haiyan*",SU Minglei*", LU Jianxiong",
ZHAO Rongjun®,REN Haiqing”, WANG Yurong®"

(a Research Institute of Forestry New Technology .b Research Institute of Wood Industry .
Chinese Academy of Forestry,Beijing 100091,China)

Abstract; Wood is one kind of natural materials consisting of various type of cells. Physical substance of
wood is cell walls that form its structure. Ultrastructure of wood cell walls includes microfibril and crystal-
line area. Microfibril angle can characterize the orientation of cellulose microfibrils, while crystallinity and
microcrystalline morphology are determined by the order and arrangement of cellulose macromolecular
chains. Based on previous researches, this study systematically summarizes the effect of microfibril angle
and crystalline area on basic material properties of woods. The effects of microfibril angle and crystallinity
on physical and mechanical properties, such as dimensional stability and density, elastic modulus and
strength are elaborated. The relationships between microfibril angle and hardness and stiffness as well as
between crystallinity and impact toughness of wood are discussed, and the influence of microcrystalline
morphology on wettability and fiber strength of woods is introduced. Finally, the perspectives for future
study are also included.
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