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Abstract 

Modern vehicle structures must be able to withstand severe impact loads at the same time 

providing safety of the occupants.  For the same reasons, structural materials used for 

crashworthy applications must be characterized by good energy absorption capability. In order 

to ensure survivability of an accident, structure has to dissipate energy in a controlled manner. 

This is limited by two factors i.e. induced decelerations and maintenance of a survival space for 

occupants during a crash. 

In case of nano-fillers the stress concentrations are significantly reduced therefore, composite 

ductility can be maintained at a constant level or even improved, in relation to the neat polymer. 

Moreover, it has been proved that the addition of nano-sized fillers, rather than micro-sized 

fillers, can significantly enhance the mechanical properties of the polymeric materials at low 

filler content. If the filler is in the nano-metric size, an important enhancement can be obtained 

at content in the range of 0.5-5%, whereas in case of micro-fillers the reinforcing effect is 

observed at loadings typically higher than 20%.  

These unique properties of nanocomposites come from the large number of interfacial effects, 

existing due to the high surface-area-to-volume ratio of the nano-filler. For spherical nano-

particles and nano-fibres this ratio is irreversibly proportional to their radius, and its value can 

be even up to 1000 m2/g.  

This work focuses on the improvement of the mechanical properties of polymer composites 

reinforced with glass-fibres and nano-fillers, and better understanding of the energy absorption 

mechanism in these materials. In this study mechanical and morphological properties of PP and 

PA6 composites filled with different nano and micro materials, were investigated. The effect of 

matrix and filler material, as well as testing speed, on the mechanical properties of injection 

moulded composites will be discussed in details. 

mailto:j.njuguna@rgu.ac.uk


 

 

References 

1. F. Silva, J. Njuguna, S. Sachse, et al, “The influence of multiscale fillers reinforcement into 

impact resistance and energy absorption properties of polyamide 6 and polypropylene 

nanocomposite structures,” Materials and Design, 2013, 50:244–252. 

2. J. Njuguna, S. Michalowski, K. Pielichowski, K. Kayvantash, A. C. Walton "Fabrication, 

characterisation and low-velocity impact on hybrid sandwich composites with 

polyurethane/layered silicate foam cores", Polymer Composites, 2010: 32(1), 6–13.  

3. J. Njuguna, I. Peña, H. Zhu, et al. „Opportunities and environmental health challenges facing 

integration of polymer NanoComposites technologies for automotive applications”, 

International Journal of Applied Polymers and Technologies, 2009; 1(2-3), 113-122. 

4. F Silva, S Sachse and J Njuguna, “Energy absorption characteristics of nano-composite conical 

structures,” IOP Conf. Ser.: Materials Science and Engineering  40 012010 doi:10.1088/1757-

899X/40/1/012010 

 

Acknowledgement 

This work was funded by the European Commission (NEPHH FP7 Project- CP-FP; Project 

Reference: 228536– 2) and from EC E-Life+11 ENV/ES/596 - Simulation of the release of 

nanomaterials from consumer products for environmental exposure assessment (SIRENA).  

  


