








Niemz, Physics of Wood and Wooden Materials 
 
6.6 Influence of Temperature on Wood Properties 
 
Short-termed Temperature Influences 
 
Temperature changes in a wide range have a significant influence on wood properties. 
Fig. 6/9 shows changes of the Young's modulus with increasing temperature. There, the 
average value of different types of wood was calculated. The basic temperature was  
20 °C. One can see that the Young's modulus decreases with increasing temperature. An 
analog tendency exists for other elasto-mechanic and strength properties (fig. 6/10). 
 
Of practical importance is the temperature influence during fire of wood constructions. 
Under the developing charcoal layer the temperature is maximum 100 °C according to 
Glos and Henrici (Institute for Wood Research, Munic). At this temperature a decrease of 
elastic and strength properties has to be expected. Corresponding to 20 °C the decrease 
of property (property at 20 °C = 100 %): 
 
bending strength   72% (45%)1) 
tensile strength   92% (89%) 
compression strength  56% (49%) 
flexural modulus of elasticity 83% (73%) 
tensile modulus of elasticity  88% - 
compression modulus of elasticity 75% (65%) 
 
1) Values in brackets are for small faultless specimen with a humidity content of 7…10%, 
corresponding temperature 10 °C. 
 
One can generally state that the tensile strength decreases in a low degree but 
compression strength decreases on the highest degree; the influence of the size of 
specimen is high (see table above). 
The reason for temperature influence on the properties is based on a higher frequency of 
atoms or molecules, respectively, and an increase of the volume. In due course the 
intermolecular binding forces and cohesion weaken. During heating up of crystalline 
areas of the structural substance higher heat resonances of the chain links to each other 
occur. Thus, the H-bridge binding forces are reduced; additionally a softening of the 
Lignin occurs. 
The parallel influence of temperature and higher humidity in the wood leads to a 
significant change of properties, the ductility grows. The loss of strength during increase 
of humidity in the wood can be traced back to the reduction of side valence forces and of 
the electro-static bindings by inclusion of water into the intermicellar and interfibrellar 
cavities (widening of Cellulose chains).  
In the kiln-dry state the Cellulose chains are very tight so that dipole- and H-bindings 
and dispersion forces are effective. Thus, the structural substance and luting substance 
are stiff and brittle (fig. 6/9).  
 
 
Legend of the figures 
 
fig. 6/9 y: relative Young's modulus 
  x: temperature 
 
fig. 6/10 upper diagram: y: relative Young's modulus 
       x: temperature 
  Z = tensile Young's modulus 
  B = flexural Young's modulus 
  D = pressure Young's modulus 
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     lower diagram: y: relative strength 
          x: temperature 
          Z: tensile strength 
          B: bending strength 
          D: compression strength 
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