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Thermoplastic polyurethanes (TPUs) are very multipurpose materials. TPUs show a wide range of properties 

extending from very soft thermoplastic elastomers to rigid, strong thermoplastics depending on their backbone 

structures, chemical compositions and consequent microphase morphologies. The development of a nano-level 

dispersion of graphene particles in a polymer matrix has opened a novel and intriguing area in materials science in 

the last years. These nano-hybrid materials exhibit considerable enhancement in properties that cannot normally be 

accomplished using traditional composites or virgin polymers. The extent of the improvement is connected directly 

to the degree of dispersion of the nanofillers in the polymer matrix. The most important aspect of these 

nanocomposites is that all these improvements are obtained at very low filler loadings in the polymer matrix. 

Different types of nano graphite forms, such as expanded graphite and exfoliated graphite, have also been used to 

produce conducting nanocomposites with improved physicochemical Properties.  

The diblock copolymer thermoplastic polyurethane was obtained by the synthesis of (two- step) polymerization 

process. A pre-polymer route was the synthesis process that was used in TPUs production in this project. This 

synthetic process includes two steps. 

Nanocomposites preparation based on in situ polymerization method. the first stage of TPU synthesis is produced 

prepolymer. GNPs particles mixed with DMAc solvent with different loadings (1, 3 and 5wt%.) using magnetic 

stirring for two hour at room temperature. Afterward, nanofillers solution was added with chain extender in the 

second stage and drop –wise for prepolymer. Finally, solvent casting of TPU/ GNPs nanocomposites was conducted 

for 3 day at 80 oC to remove all DMAc solvent.  

In terms of thermal behaviour, the DSC experiments showed that the internal structure of TPU and thermal behaviour 

of TPU and TPU nanocomposites, indicating a little change in Tm and Tg for TPU nanocomposites for the all loadings. 

SEM test showed the morphology of TPU nanocomposites with concentration of nanofillers equal to 1, 3 and 5% of 

GNP-AR. There is some improvement in modulus of elasticity and decreasing in tensile strength. There is no big 

changing in crystalline structure from XRD test. There no strong interfacial adhesion between TPUs and GNPs. It 

needs to use adhesive material to improve the linkage between TPUs and GNPs. 

 

 

 

 

 

 

 

 

 

 

 

 

 


