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In today’s industry, molding is a common process used to manufacture a product or a 
component with the use of heat and pressure. Polyamide 10.10 (PA1010) is a semi crystalline 
polymer with emerging applications in industry due to its promising mechanical properties and 
relatively low melting temperature [1–3]. However, there are not many studies regarding the 
behavior and properties of PA1010 through different molding processes other than injection 
molding. The objective of this study is to compare and correlate the structural, thermal and 
nanomechanical properties of PA1010 samples subjected to different molding processes in order to 
establish the structure–processing–properties interdependence. 

A commercial polyamide (PA10.10) was used and processed in dynamic conditions by melt 
processing in order to obtain samples (PA1010-I and PA1010-C) through injection molding (PA1010-I) 
and compression molding (PA1010-C). Structural analysis was done with a Shimadzu 6000 X-ray 
diffractometer while thermal analysis was performed with DMA Q800, TGA Q5000 and DSC Q2000 
and the nanomechanical properties (reduced modulus-Er, hardness-H, roughness and coefficient of 
friction) were obtained using a TI Premier system (Hysitron Inc., Minneapolis, MN, USA). 

XRD analysis revealed a main contribution for the macromolecular structure’s orientation from 
the α and γ phases. PA1010-C has a more oriented structure compared to PA1010-I due to the 
processing method. Thermal analysis shows small differences between the two materials with 
PA1010-C having a higher thermal stability. Nanomechanical analysis showed that PA1010-C 
properties increased over 40% for Er and H compared to PA1010-I but as a result presents a lower 
degree of elastic recovery. Nano-scratching shows very low values of roughness and coefficients of 
friction for PA1010-C compared to PA1010-I meaning that the surface properties are heavily 
dependent on the processing method and correlate well with the XRD analysis. 

Due to its applications, PA1010 may be used in several industries based on the processing 
method. The properties of polyamide 10.10 rely on the processing method in close correlation with 
the structural behavior and, respectively, with the nanomechanical properties.  
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