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The fibre wall of cellulose can be considered as a gel and it is the surrounding media that affect the fibre 
wall properties and the properties can be changed by for example varying the salt concentration in the 
surrounding media.  
 
The flexibility for the highly anisotropic cellulose fibres is of high importance in almost every pulping and 
papermaking process. This applies to the complex flow patterns and interactions between the fibres in the 
forming section, to the formation of a fibre network where the flexibility plays an important role for the 
paper quality parameters as well as during the fractionation of pulps in different length, diameter and 
strength fractions. Knowledge about this parameter is thus vital for the papermaking processes.  
 
We have developed a new method to evaluate the flexibility of the cellulose fibre. By using AFM force 
measurements we have measured the flexibility of never dried cellulose fibres of different origins. The fibre 
is mounted over a sharp edge in wet state using magnetic force to clamp the fibre to avoiding glue that can 
penetrate into the gel like fibre wall. Force displacement curves are captured at different length a way out 
on the fibre from the edge. From these force displacement curves the flexibility can be calculated by using 
relevant theoretical models. The method has successfully been verified by measuring the flexibility of glass 
fibre. 
 

 
Figure 1 AFM fibre bending data from measurement on never dried pulp fibre. 
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