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Challenges 
Polyamide 6 (PA6), also known as Nylon 

6, is an engineering polymer largely 

studied because of  its application and 

challenges: 

• load bearing  applications 

• polymorphism (a and g phase) 

• marked processing-structure-properties 

relations (example in Figure 1)   

 

The aim is to investigate the crystallization 

behavior of three different systems; 

prepared with a) fast calorimetry, b) 

compression molding and c) injection 

molding as “real life” applications. 

Results 
The effect of different processing conditions on structures was 

investigated by wide angle x-ray diffraction (WAXD). 

Conclusions 
It was demonstrated that structure development in PA6, and 

consequently its mechanical properties, are very sensitive to processing 

conditions.  

Experimental 
Many instruments were used in this work: 

Flash-DSC, quiescent isothermal 

crystallization, sample ~100ng 

Compression molding, quiescent 

crystallization, sample 10-100g 

Injection molding, pressure and shear 

induced crystallization, sample 100-1000g 
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• wide angle x ray diffraction  

• flash-DSC 

• compression molding 

 

• injection molding 

• dilatometer (PVT) 

• tensile machine 

 

The WAXD results (Figure 2) show clear differences in crystal phase 

domains as function of crystallization temperature for the three  

preparation methods. All three show a predominance of a-phase at high 

temperature and g-phase at low temperatures with a quite extended 

intermediate region were a and g-phase domains are overlapping. The 

observations are confirmed by deconvolution analysis of WAXD patterns 

(Figure 3), giving the fraction of the different phases. The results reveal 

that, by moving towards more realistic conditions, the a-phase domain 

shifts to lower temperatures.  

 

Different reasons may cause this effect such as the influence of shear 

flow and pressure. This was investigated by dilatometry (PVT), 

crystallization upon shear flow and/or pressure were performed. 

PVT data shows a rather strong effect of pressure and a minor effect of 

shear on the crystallization temperature (Tc) as shown in Figure 4 c. 

Notwithstanding, WAXD shows the influence of shear and pressure on 

the crystallographic phase: the fraction of g-phase tends to disappear 

(Figure 4 a, b).  Acknowledgment 
The author thank KU Leuven for borrowing the flash-DSC setup for In-Situ x ray. 

Figure 1 – Example of 

uniaxial tensile tests in dry 

condition. 

Figure 2 – WAXD patterns of samples processed in different ways. 

Figure 3 – Deconvolution analysis of WAXD indicating the phase fractions 

after crystallization at different isothermal and mold temperatures. 

Figure 4 – left , center) WAXD patterns of PVT samples showing the effect of 

pressure and shear , right) PVT  results, effect of pressure and shear on Tc. 

a) b) c) 
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