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Introduction 
Semi-crystalline polymers, such as polyethylene, 
nylon, and PET, are widely used in engineering 
applications, and the fracture mechanics 
properties of these materials are therefore of great 
interest. One big challenge of these materials is 
that they are strongly rate-dependent, which 
makes it difficult to identify a rate-independent 
surface energy which can be considered as a 
material property. Instead dissipation processes at 
the advancing crack tip have to be lumped into an 
effective (and rate-dependent) work of fracture.  
In the present paper we assess a possible 
experimental strategy for determining the effective 
work of fracture for soft polymers.  
The experimental method is outlined in Fig. 1 
below. The method is based on previous work by 
Kim and Joe [1].  
 

 
Figure 1: Outline of experimental method.  
 
Tensile tests are performed with specimens 
having a crack of length a, and the load, P, and 
load-line displacement, δ, are registered. The 
specimen is loaded until initiation of crack growth 
is detected. This test is performed for several 
initial crack lengths, say a1, a2, a3 and a4. Based 
on the graphs thus established (see Fig. 1), the 
stored energy, U, at initiation of crack growth can 
be established for each specimen, i.e.  

.  (1) 

The energy release rate required for crack 
propagation can then be estimated as  

, (2) 

where the ration ΔU/Δa is estimated on the basis 
of the integrals in Eq. (1).  

Results 
Tests were performed on four specimens of 
different crack length, and the outcome is shown 
in Fig. 2. Based on the measurements and 
estimated stored energy, the energy release rate 
(i.e. the work of fracture) was estimated to 1.6 
kJ/m

2
. 

 
Figure 2: Calculated stored energy for different 
specimens. 
 
 

Conclusions 
An experimental method was utilized to determine 
the work of fracture of a semi-crystalline polymer, 
in this case polyethylene. The method is a multi-
specimen method. Based on this method, the 
work of fracture (i.e. the energy release rate) was 
estimated to 1.6 kJ/m

2
. 
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