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Subject 
The presence of macroscopic cracks has been determined after cycles of drying and wetting of 
Scots pine (Pinus silvestris L) and Norway spruce (Picea abies Karst). 

Materials and methods 
Six logs of Scots pine and seven logs of Norway spruce from the north of Sweden have been 
sawn into 45 and 70 boards respectively, all with the cross section dimension 50 by 100 
millimeters. The boards were kiln dried with a conventional drying programme to a moisture 
content of 18 ± 3 %. After two weeks conditioning at a temperature of 21 ± 1˚C and 39 ± 5 % RH, 
the total length of cracks in every board was determined. Thereafter, the boards were exposed 
to three cycles lasting 20 days and nights, each cycle including, first, a 30-minute wetting phase 
in a water bath and second, a succeeding drying phase in the same climate as in the earlier 
described conditioning period. After the last wetting cycle the total length of cracks  for each 
board was determined. The boards were divided into three groups:  
A. Boards with the pith enclosed in the cross section in all of, or in parts of the length. 
B. Boards sawn with a distance less than 30 millimeters between the pith and any part of the 
board. Boards from group A are not included in this group. 
C. Boards sawn with a distance greater than 30 millimeters between the pith to any part of the 
board. 
The distance 30 millimeters has been chosen as a borderline between group B and C based on 
the anticipation that, as far as slow grown wood from northern Sweden is concerned, the major 
parts of the juvenile wood have been removed if wood is sawn further away from the pith than 
30 millimeters. The sawing pattern has been chosen in such a way that it is possible to find 
boards in groups B and C with an annual ring pattern that is horizontal and the whole range of 
annual ring patterns up to the ones that are vertical (Sandberg 1995). 

Results 
Figure 1 shows variation of the average moisture content of the timber during the test. The 
charts in figure 2a and 2b show the relative length of the cracks before and after the wetting 
cycles. The relative length of cracks is here understood by the ratio between the total length of 
the cracks and the length of the board. 

 

  
Fig. 1.  The variation of the average moisture content in the boards during the test. 
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As can be seen in figure 2, the relative length of cracks in the timber is being reduced by the 
distance from the pith for both spruce and pine. The wetting cycles, however, resulted in an 
increased length of the cracks for all the groups. This increase is slightly bigger for pine than for 
spruce. The high relative length of cracks in group A is a consequence due to the shrinkage 
anisotropy of wood which, among other things, implies that the radial shrinkage is roughly 50 
% of the tangential shrinkage. When the pith is enclosed in the cross section of the wood there is 
a demand that the wood has to be plasticized during the drying period in order to make the 
shrinking stress relax without causing cracks. 
The fairly great relative length of cracks in group B compared to the ones in group C cannot be 
explained only by referring to the anisotropic moisture movement found in wood. The 
similarity between group B and C, considering the dimensions and the annual ring patterns in 
the cross section, also indicates that the amount of cracks is not only dependent on drying 
factors. 
This study, however, demonstrates that the proportion of cracks in boards is a factor clearly 
related to the distance from the pith in sawn timber. In addition, the proportion of cracks can be 
related to the pith cracks, which are present before the log has been sawn or the reduction of the 
radius of curvature of the annual rings close to the pith. This reduction increases the stress level 
during drying as a result of the shrinking anisotropy, which in turn results in increased 
cracking. It is also possible that the properties of the juvenile wood affect the cracking 
behaviour. 

 

  
Fig. 2. The relative length of cracks regarding pine (a) and spruce (b) after drying and after the following 
 cycles of wetting and drying. The categories A, B and C represent different distances between the  sawn 
 wood and the pith. 
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