
Fatigue of short fibre reinforced polymers using shell-only specimens: 

durability, degradation and modelling 

Injection moulded Short Fibre Reinforced Polymers (SFRP) usually display a layered microstructure: the 

outer shell and the inner core layers have a main fibre orientation parallel and perpendicular to the Main 

Flow Direction (MFD), respectively (see Figure 1.a). This makes the materials highly anisotropic. To 

evaluate their fatigue properties, specimens with different orientation respect to the MFD are usually tested. 

While this leads to a correct characterisation of the injection moulded specimens, it hardly gives information 

on the actual local material response of a single layer with its own main fibre orientation. This issue is 

especially critical when it is required to model these materials, since the unidirectional material properties 

are usually required. The research group of prof. Bernasconi thus suggested to mill shell-only SFRP 

specimens and test them under fatigue conditions [1,2]. It was thus possible to characterise the true fatigue 

strength of the individual SFRP layers and compare them with the multilayer specimens (see Figure 1.b).  

The objective of this thesis is to monitor the stiffness degradation, due to fatigue loadings, of milled SFRP 

specimens. The results will then be used to further understand the fatigue mechanisms taking place in both 

milled and full SFRP materials. Moreover, the experimental results will be used to evaluate fatigue models 

selected from the literature and verify their applicability to milled specimens. If necessary, a new modelling 

approach might be tentatively developed to predict the SFRP durability based on the fatigue properties of the 

milled specimens. 

The following tasks are expected to be performed: 

• Perform fatigue tests using advanced monitoring techniques (e.g. digital image correlation) to 

monitor the stiffness degradation of milled SFRP specimens; 

• Use the collected data to verify the applicability of selected simple models from the literature, 

developed for the full SFRP specimens, to the milled specimens; 

• Use the data collected to propose a fatigue damage theory for SFRPs, and possibly use it in a novel 

modelling approach 

Expected duration: 6 months 

Type: full thesis, with examiner (controrelatore) 

Experimental activity: yes 

 

Figure 1: a) SFRP microstructure and b) fatigue curves of full and milled specimens [2].  
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