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Ultra-high molecular weight polyethylene (UHMWPE) ropes are widely employed in industrial and aerospace 
applications due to their outstanding mechanical strength, low density, and high specific performance. Owing 
to their hydrogen-rich composition, polyethylene-based materials exhibit intrinsic neutron attenuation 
capability, making them attractive candidates for lightweight radiation shielding applications [1]. However, 
their low density and low atomic number limit their effectiveness against high-energy photons, such as X-rays 
and gamma rays. To overcome this limitation, the integration of tungsten-based fillers into a polymeric 
coating represents a promising strategy, exploiting the high density and atomic number of W to enhance 
photon attenuation while preserving the lightweight and mechanical advantages of the UHMWPE substrate 
[2]. Within this framework, this work focuses on the development of a tungsten-containing composite coating 
for UHMWPE yarns and ropes by combining filler functionalization and surface engineering approaches, 
aiming to improve radiation shielding performance without compromising the intrinsic mechanical properties 
of the substrate. A polyimide (PI) matrix was selected as the polymeric phase due to its exceptional thermal 
stability, mechanical robustness, low density, and resistance to radiation and harsh environmental conditions, 
making it particularly suitable for aerospace applications [3]. A dip-coating protocol was developed for the 
deposition of the PI/W composite coating onto UHMWPE ropes, and the influence of the main processing 
parameters on coating formation was investigated. Tungsten particles were functionalized with 
glycidyloxypropyltrimethoxysilane (GPTMS) prior to incorporation into the polyimide matrix, with the aim of 
improving filler–matrix compatibility and promoting a more homogeneous composite structure. A polyimide 
solution in dimethyl isosorbide (DMI) at a concentration of 15 wt% was used as the polymer matrix, and 
tungsten powder was incorporated into the polyimide solution at a loading of 50 wt% with respect to the 
polyimide mass. Furthermore, the effect of atmospheric cold plasma surface treatment of UHMWPE yarns 
and ropes prior to dip-coating was evaluated to assess its influence on the adhesion and uniformity of the 
PI/W composite coating. Morphological and spectroscopic investigations will be presented to evaluate the 
effectiveness of the proposed surface modification strategy.  
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