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WP 5.3 Material characterisation and testing 
D5.20. Report on the setting up of techniques for the characterisation of the various composites 
 

1.1.1 Objective 
The objective of this deliverable is to describe several of the techniques that will be used within SP5 to 
analyze properties of produced composite materials and fibres. 
 
 
 



1.1.2 Nature of samples 
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1.1.3 Characterisation 
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1.1.4 Moisture uptake and dimensional change under moist 
conditions 

Wood pulp fibres are mainly composed of cellulose and depending of production method 
small amounts of other carbohydrates and lignin. Cellulose is hydrophilic in nature and 
interacts strongly with water. Typically a pulp fibre will absorb up to 30-35 wt% water under 
humid conditions and more than 100 wt% under wet conditions. This water absorption results 
in anisotropic dimensional change of the pulp fibres. The fibre cell walls tend to mainly 
increase in thickness and only to a limited extent in length. This dimensional change will limit 
the usefulness of pulp fibres in many applications and a decreased moisture/water uptake is 
therefore needed. It is therefore important to measure the interaction between composite 
samples and moisture. One common way to express dimensional stability is the � � " �� ��) �
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In order to measure on a large sample sets the measurements are limited to one humidity level 
(97±1 %RH at 21±1°C). A small chamber equipped with fans has been used, fig. 1. In order 
to keep the humidity level a shallow tray filled with saturated salt solution is placed inside the 
chamber. The time to equilibrium inside the chamber is approximately 24 h. The chamber is 
purged with nitrogen gas to minimize mould growth. The samples are first dried for several 
days in an oven (40°C), weighted and measured and then put inside the chamber. Typically 
final weight gain and dimensional change is measured after 14 days. 
 
For interesting samples further analysis using DVS is possible. This technique makes possible 
the recording of the full absorption isotherm. 
 
 

Figure 1. Picture of our moisture chamber used for the measurements of moisture uptake. Moisture is maintained 
by the use of a saturated salt solution (in the stainless steel tray seen in the picture). 

1.1.5 Water uptake and dimensional change under wet conditions 
These measurements are performed essentially according to ASTM D1037. Pre-conditioned 
and measured samples are immersed in distilled water in a closed container. The containers 
are kept in a conditioned room (21±1°C). At specific times the samples are removed from the 
container, carefully wiped and let to dry in a standing position for 10 minutes. After weighing 
and measurement of thickness the sample is again immersed in water. Weight and 
dimensional change are regularly measured every third to fourth day. Measuring is stopped 
when the difference between two successive measurements differ less than 0.05 wt%.  
 

1.1.6 Tensile properties - ISO 527-4:1997 
Tensile properties are measured on dog-boned shaped specimens with dimensions according 
to the method. For each sample five separate measurements are conducted. The measurements 
were conducted without extensiometers.  
 

1.1.7 Flexural properties - ISO 178:2001 
Flexural properties was determined using three point bending according to ISO 178:2001. For 
each sample five separate measurements are made. 



 

1.1.8 Impact strength – un-notched Charpy impact test 
Impact strength is an important property of plastics and composites and different methods are 
available. In un-notched Charpy impact strength,DIN 53453,testes  the specimen is simply 
supported at both ends, and the test measures the amount of energy needed to break a 
specimen fixed across a 100 mm span.  
 

1.1.9 Physical properties – ISO 11357-1, -2 and -3:1997 
Properties such glass transition temperature, melting point and crystallinity strongly affect the 
performance of plastics and composites. Differential scanning calorimetry  (DSC) can be used 
to measure these important properties. Composite material produced within WP5 is analyzed 
according to ISO 11357-1:1997. 
 

1.1.10 Other analyses 
Apart from the above described techniques other methods can be applied to answer particular 
questions. Examples of such analysis can be dynamic ft-IR spectroscopy that can be used to 
study interface properties, SEC to study molecular weight of polymeric components. After 
dissolution of the matrix the particle size and size distribution of the fibrous component can 
be studied. Cell wall structure, e.g. CP-MAS-NMR can be used to study the structure of 
cellulose. Mechanical properties under varying humidity can also be evaluated. 
 


