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used program involves the scan of composite materials in 2 theta range from 10° to 60° with a 
step size of 0.013°. HighScore software (Malven Panalytical) was used for the elaboration of XRD 
spectra and the identification of crystalline phases.   

Calorimetric analyses were performed with the Perkin Elmer Pyris 1 DSC instrument under argon 
atmosphere and in a temperature range from 25°C to 300°C with a heating rate of 10° C/min. 
For each sample, two heating-cooling cycles were performed in the above-mentioned 
conditions, as the first cycle was used to eliminate the thermal history of the sample resulting 
from the forming and use processes.  

The thermal behaviour of the material in oxidative atmosphere was evaluated with a thermo-
gravimetric analysis using the Mettler Toledo TGA/SDTA851e instrument in the temperature 
range from 25°C to 800°C, a heating rate of 10°C/min, under synthetic air flow.  

3. Results and discussion 

The purpose of this work was to obtain a 100% recycled thermoplastic composite through the 
mechanical recycle of an end-of-life (EoL) car component, composed of PA66 reinforced with 
35.7 wt. % of short glass fibers. The degradation due to natural aging and mechanical recycling 
has been evaluated by comparing the mechanical properties of the recycled material with that 
of a reference material. The mechanical properties have been correlated to the rheological 
behaviour of the material and the length and distribution of the fibers.  

The thermoxidative behaviour of PA66GFs was evaluated by TGA analysis performed in air 
(Figure 2). There are no relevant differences between the curves in terms of degradation 
temperature and solid residue (Table 2) due to the recycling. The initial degradation 
temperature T2% corresponds to the temperature at which there is a weight loss of 2%. The 
degradation always occurs in one step, according to the thermoxidative degradation mechanism 
of PA66 which leads to the cleavage of the chain due to the formation of radicals [22,23].  For 
the reprocessed materials, the residues at 800°C are around 33-35wt.% of the initial weight, 
slightly less than the 36.2% of the reference one and the 35.7% of the EoL component.    

 

Figure 2 TGA analysis performed on air of end-of-life (EoL), recycled (R), remoulded (RM1, 
RM2) and reference composites (Ref)  




















