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With exposure to UV radiation, there is a slight increase in the 

elastic moduli of the material; however, there is no noticeable 

change in the failure stress. 

Color stability of the material is slightly better than the one of 

TP21062, but not high enough to allow the use of the material 

without any cover.
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Objective
To characterize the change in mechanical and dielectric properties

of polymers and, more broadly, of composite materials subjected

to UV radiation.

Materials tested
• Unsaturated polyester resin

• Ultra low-loss material from Premix Oy (PREMIX TP21062)

Testing devices
• Split-post dielectric resonator (SPDR) is used to measure the

dielectric constant and loss tangent of the materials at specific

frequencies. In SPDR (figure 1) the sample is placed in the cavity

between the two dielectric resonators where the resonators

create a strong evanescent electromagnetic field.

• Three-point bending test (ISO 178) and tensile test (ISO 527-1)

are used to determine the mechanical properties of the polyester

resin and of PREMIX TP21062.

Testing methods
The samples were first subjected to UV radiation in a specific

chamber for different amounts of time (0, 18 and 36 days) in order

to simulate aging conditions in regions with high amounts of light

radiation. The used UV chamber was calibrated to produce a total

UV dose rate of 15.833 W/m2 with a peak intensity at 340 nm,

which is in the UVA region (315-400 nm).

Mechanical testing devices

Results and discussion
Mechanical results of TP21062

Signal attenuation results

Conclusions and future work
The preliminary work conducted on unsaturated polyester and

TP21062 showed interesting results, especially in relation to

attenuation properties and their evolution with UV radiation.

However, the inclusion of more complex materials, such as

composites, could better clarify how much can these materials be

used as structural components in presence of 5G network and in

finding the best combination of resin and fiber in terms of 5G

penetration properties, even under long-term UV radiation.

Another interesting inclusion could be the use of bio-based resins

and natural fibers, such as flax, in order to investigate how much

material heterogeneity could affect these properties.
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A slight material stiffening occurs on TP21062 after UV exposure; 

this increase is proportional to the exposure time.

The samples aspects, instead, changes rapidly after short exposure 

and then stays constant. This indicates the necessity to use external 

shields that hinder this color alteration (e.g. paint or other cover 

materials).

Mechanical results of unsaturated polyester

Split-post dielectric resonator

Figure 1. Schematic picture of a split post dielectric resonator [1]. 
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As expected, the dielectric constant

of PREMIX TP21062 is noticeably

lower than the unsaturated

polyester’s. Also, while there is a

slight increase in the dielectric

constant of unsaturated polyester,

TP21062 shows a high property

stability under UV radiation.

The tests were preliminarily

conducted at 2.46 GHz, but

frequency sweep tests will be

performed on the next phase.
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