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The use of equipment emitting electromagnetic radiation requires ensuring work conditions are safe for 
employees at the sources of this radiation. Reducing professional exposure should firstly include 
organizational and technical measures and medical prevention. Only in situations when ensuring safe work 
conditions with organizational steps or collective protective equipment is not possible, is the use of 
personal protective equipment a solution. It is necessary for personal protective equipment to have proper 
protective parameters as well as ergonomic properties ensuring comfort of use. 
 
This paper presents the results of a research study the aim of which was to develop a new model of clothing 
protecting against high frequency electromagnetic radiation (microwave radiation).  The type of material 
intended as a barrier against electromagnetic radiation is most important in ensuring clothing has protective 
properties. The shielding effectiveness of a material depends on the type of textile raw material is made of 
and its construction. The seams, the zippers, the hood and the overall construction are also key features that 
influence the shielding effectiveness of clothing. These elements were considered when modelling clothing. 
Designing the barrier material – a fabric – was the first stage of developing clothing. The raw material used 
for the fabric was yarn made of polyester fibers combined with thin copper and silver filament. The most 
important protective parameter of a fabric and clothing is shielding effectiveness. This was measured in the 
frequency range from 400 MHz to 4.0 GHz. The shielding effectiveness of a fabric depends, among others, 
on the direction of electromagnetic radiation. Therefore, fabrics were tested when the vector of the electric 
field was vertical and parallel to the structure of the fabric. Measurements were conducted in an anechoic 
chamber, in which a measuring system had been placed and which was working on continuous wave.  
Higher values of shielding effectiveness were obtained when the vector of the electric field was parallel to 
the structure of the fabric. The following parameters were also estimated for the fabric: tear resistance, 
breaking force, elongation at break, abrasion resistance, burning behaviour, water vapour resistance and air 
permeability.  
 
Clothing protecting against microwave radiation consists of two elements, i.e., an overall and a hood 
protecting the head and the shoulders, attached to the upper part of the overall. In designing protective 
clothing it was accepted that a protective fabric would be used as an internal layer and protective clothing 
would consist of three layers of materials.  
 
The shielding effectiveness of protective clothing was measured for wave frequency varying from 0.8 GHz 
to 3 GHz at four measuring points. The best results for clothing (the highest values of shielding 
effectiveness) were achieved for the measuring point located in the back of the clothing. The obtained 
results indicate that clothing made from a barrier material has a significantly lower shielding effectiveness 
than the fabric itself. In this paper the results obtained for protective clothing and material are presented. 
The paper also includes information concerning the application of clothing protecting against microwave 
radiation. 


