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The effectiveness and durability of the painted fire protection coatings are not in doubt, 
they are certified and comply with all fire protection requirements, but it has not been established 
how they will survive when they are used in the areas of the coastal region where they may be 
exposed to aggressive environments that may arise from the production, handling and storage of 
various chemical substances. Under certain conditions and after six months, they may become 
thermally conductive and lose their mechanical resistance, which in the event of a fire could 
have a decisive impact on the safety of the buildings and the occupants of the buildings. 

The technology for the production of intumescent paints has developed quite intensively 
during the last decades of the 20th century. The science of intumescent coatings has also 
progressed: the influence of various additives on the structure of the coating formation and the 
stability of binders at high temperatures has been studied. The mechanism of action of the 
coatings at elevated temperatures has been investigated and described, and the main groups of 
components required for effective coating formation have been identified [1]. 

Intumescent coatings provide effective protection against temperature. They form a hard, 
smooth surface. These paint coatings have various advantages and disadvantages. Intumescent 
coatings provide effective protection against temperature effects. Fire-retardant swellable paints 
can be quickly and easily applied. They form a hard, smooth surface. During a fire, three 
reactions take place in fire-resistant paints as the temperature rises: plasticisation, swelling, 
curing [2 3]. 

One of the manifestations of climatic effects is the ageing of materials. Ageing is the 
process by which the physical properties of a material change under certain natural 
environmental conditions, despite the fact that the original performance requirements are met. 
Ageing is usually indicated by the inability of a material to perform its intended function or by 
its degradation [4]. 

To evaluate the changes in the fire resistance of the fire plates, fire resistance tests were 
carried out using a vertical fire resistance test furnace, and a standard fire curve. The panels 
coated with the different intumescent coatings were subjected to fire tests after exposure to 
different environments, the samples before the test are shown in Figure 1 and after the test, 
where the thermo-insulating foam is visible, in Figure 2. 

The specimens were not coated with a protective coating, but only with the Steelguard 
FM585 intumescent coating. The temperature rise of the samples stored in the storage room and 
the control samples is similar, while the temperature rise of the samples stored in the climate 
chamber and on the outside of the conveyor is faster, but it can also be considered that the 
temperature rise of the samples stored on the outside of the conveyor is also more even, only 
starting from 760 red on the outside of the conveyor is 
slower, but it is not evaluated any more, because, as mentioned above, the relevant critical 
temperature is 750 

Fig. 1. Control samples prior to fire resistance tests. 
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Fig. 2. Control samples after fire resistance tests. 

The control specimens in the first group reached the critical temperature of 350 oC in 
about 13 min, 500 oC in about 21 min and 750 oC in about 36 min, while the artificially 
maintained specimens reached the critical temperature in about 9 min, 16 min and 29 min, 
respectively. The difference between the samples stored in the fertiliser storage area and the 
control samples is on average about 2 min, but the fire resistance achieved is better than that 
achieved with the artificially aged samples, on average about 3 min, but in general the artificially 
aged samples have the lowest fire resistance. 

The initial fire resistance of the control specimens is considered to be 100 %. The 
specimens coated with Steelguard FM 585 and protected by an additional coating showed a 
reduction in fire resistance of 10 to 24,7 % and 39,3 to 51,5 % for unprotected specimens. The 
resistance of the specimens coated with Firex PPD - S2 and the protective coating Sigmadur 520 
decreased by 29,9 % to 46,6 %, while the resistance of the specimens stored in different 
locations and artificially aged without protective coating decreased by 21,8 % to 45,6 %.

Summarising the results of the studies, it is found that protective additional coatings 
affect the thermal insulation properties of fire protection coatings, reducing the thickness of the 
thermal insulation layer but protecting against environmental influences. Changes in temperature 
and humidity reduce the thermal insulation properties of fire protection paints. The thermal 
insulation layer formed from the fire protection coating is very brittle in the control samples and 
the thickness of the resulting foam layer is 35 mm. and the thickness of the foam layer exposed 
to atmospheric agents is 15 mm. or not at all. The fire performance of the weathered coatings 
decreased by up to 48,5 % compared to the control and by up to 53,4 % for the additional 
protective coating. 

REFERENCES 
1. Gu, J.; Zhang, G., Dong, S., Zhang, Q., Kong, J. (2007). Study on preparation and fire-

retardant mechanism analysis of intumescent flame-retardant coatings. Surface & Coatings 
Technology. 201. 7835 7841. 

2. Duquesne, S., Magnet, S., Jama, C., Delobel, R. (2005). Thermoplastic resins for thin 
film intumescent coatings towards a better understanding of their effect on intumescence 
efficiency. Polymer Degradation and Stability. 88. 63 69.

3. Fire resistance of Steel framed Buildings. Corus Construction & Industrial. 2006. 39. 
Code of practice for the specification & on site installation of intumescent coatings. 

4. Association for Specialist Fire Protection Technical Guidance Note 008:2008. 
Aldershot, United Kingdom. 2008. 47.  



-

468

Problems of Emergency Situations

-

Problems of Emergency Situations: -

468 

Times New Roman. 

096 132 53 75


