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Nature of the Knot and Its Impact on Wood Properties

LI Ming-yue' ,CHEN Dong-sheng’ , WANG Xue-yu' , REN Hai-qing' "
(1. Research Institute o f Wood Industry ,CAF,Beijing 100091, China;2. Institute o f Forestry ,CAF,Beijing 100091, China)

Abstract: Branch knot, which is called knot when it is in timber, refers the base of the branch within the
trunk or the left branch base after the branch is removed from the trunk. In tree growth, the unique physi-
cal and chemical properties of knot have a good effect on the growth of trees. However,in wood processing
and utilization, the existence of knot seriously affects the wood properties and processing and utilization of
wood. In this paper,the research status of knot was summarized from five aspects:knot structure, physical
and mechanical properties, chemical properties, and detection methods. The existence of knot plays very
beneficial roles in the best connection between tree trunk and branches and in tree growth,no matter under
the influence of stress or external bacteria and other factors. However,in the use of timber, knot presents
huge negative impacts on wood mechanical properties and processing properties. It causes great damage to
the wood processing tools,reduces the tensile,compressive, bending properties of wood to a certain extent.
In addition,it also imposes destructive effects on mechanical properties of the wood structure connection
parts. At present,there are many researches on the detection of plank knot at home and abroad, but few on
the detection of log knot. In the aspect of predicting mechanical properties of the woods with knots, some

more accurate models were obtained. The knots can be predicted by their characteristics, tree density, tree

WS B E:2019-09-26 {EE HHE:2019-11-18
HETB b I BN 25 Ve R B2 T LA B L 55 9% 230,
EEB N . BRI AWM I 5 A%, E-mail: 990372396 @qq. com
* BAEEE TN E L B R R SN, WIS KA S 5 R E5H . E-mail: renhq@caf. ac. cn



198 P b b2 B 2 41 35 %

age and trunk characteristics,so as to improve the wood quality during tree growth. The current knot re-

search interests mainly focused on wood mechanical properties and knot detection. Few are on knot super-

microscopic structure and utilization of structural intelligence,as well as the mechanism that how knot af-

fects wood mechanical properties.
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Fig.1 Section of knot
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Fig. 2 A schematic diagram of the connection between

branches and trunks
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Fig.3 Microstructure of knot
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Table 1 Knot detection methods in recent years in China
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