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Abstract: Proposal of the experimental determination of selected characteristics of thermal degradation of 
wood materials modified by coatings with the occurence of risk substances .The aim of the paper is to present in 
detail the  proposal  to test the heat source for radiant experimental wood materials of the finished treatment for 
solvent and water-based diluted polyurethanes. In the course of establishing and changing of the test bodies is 
documented before, after and during the heat stress of the radiant heat source. Designed to complement the 
necessary knowledge about selected characteristics of the report the experimental thermal degradation of wood 
materials for wall surface during the thermal decomposition of substances that release hazardous chemicals 
(isocyanates). 
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INTRODUCTION  
 When evaluating all the aspects of the quality of surface treatment of wood and wood 
products, aesthetic, optical, physico-mechanical, chemical and durability properties are 
assessed, also equally important are the fire-safety and ecological and hygienic characteristics 
of the final coating films. A variety of coatings are used in the process of coating wood 
products, which even in small series production represent the presence of specific risk 
chemicals belonging to the VOC (volatile organic compounds). It concerns still used solvent 
based coatings on the basis of cellulose nitrates, as well as polyurethane and alkyd varnishes. 
The presence of solvents, diluents to adjust the viscosity and consistency in the application 
processes and curing of these coatings is a serious environmental hazard in small 
establishments for surface treatment in the manufacture of wood products.   
       In addition to the problematic ecological and hygienic acceptability of solvent based 
coatings the issue of fire safety is equally important not only due to the presence of dangerous 
chemicals (VOC), but also for the presence of dangerous flammable substances represented in 
solvents, thinners, and additives.  
       For predicting the behavior of surface-treated wood by solvent based coatings in 
realistic conditions of use it is important to assess the characteristics of thermal degradation of 
these materials in simulations of reaction to fire and add the other necessary criteria, allowing 
an overall assessment of fire-technical and related hygiene and ecological properties. 
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MATERIALS 
For the purposes of the selected test methods the tested samples were prepared from 

MDF boards surface treated by different types of polyurethane coatings on the solvent, and 
for comparison, also on the water-soluble base (Table 1).  

Radiant heat source test samples for experiment samples – MDF boards, dimension  
 50 x 40 x 19 mm (length, width, thickness), finished wall materials Chemopur, Adler15 and 
16, Icla, Milesi. 

 
Tab. 1.  Polyurethane coatings applied to the surface of MDF boards* 

Producer PUR  
varnish 

The ratios of the 
components 

Varnish: Hardener 

The addition of 
diluent     (% 

Wt.) 

Sample 
designation  

ADLER (Austria)  solvent based 10 : 1 15  Adler 15 
ADLER (Austria) water soluble 10 : 1 - Adler 16 

CHEMOLAK (SR) solvent based 3 : 1 30  Chemop. 

ICLA (Italy) solvent based 2 : 1 20  Icla 

MILESI (Italy) solvent based 2 : 1 20  Milesi 

 
METHOD - TEST BY RADIANT HEAT SOURCE 

It is a non-standardized test method, used in the model tests of burning. The device 
whose schematic representation is shown in Figure 1, consists of electronic weighing scales, 
weights protection, a metal rack for the location of the test samples, the metal support frame 
to the location of the radiant heat source and heat infrared heater.  In the Figure 2 we can see 
test specimens before thermal stressing by radiant heat source. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Fig. 1  The test device according                     Fig. 2  Test specimens before thermal stressing 
                to STN EN 11925-2                    by radiant heat source 
 

ELECTRONIC WEIGHING SCALES by the Sartorius Basic Plus – a type of business 
by the Sartorius AG BDBC 200, are the weights I class with non-automatic machines, their 
advantage is the ability to interface with computers, on which we can use to record or time 
intervals by the Sartorius Sarto Connect change weight weighted body in order to evaluate the 
measured results (Figure 3). 
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Fig. 3 Electronic weighing scale  Sartorius Basic Plus type BDBC 
 

CERAMIC INFRASOURCE – is a powerful robust long-wave infrared radiation, 
which produces infrasoure (heater). Ceramic infrasource is produced using a special process 
in which it is embedded within the ceramic body, which is resistive spiral then glazed as a 
protection against the intrusion of moisture. Ceramic infrasource works at a temperature  
of 300-750 °C, producing a wavelength of 3-6 microns and is designed to offer high 
efficiency (85% in properly designed systems). The basic parameters of the sources when you 
use element type F.T.E – (Full trough element full-rounded element) a full rounded element 
with dimensions of 245 mm x 60 mm -  Figure 4, Table 2. 
 
 

  
 
 

Fig. 4 Full trough element (F.T.E.) of ceramic infrasource 
          
 
     Tab. 2  Parameters of ceramic infrasoures types  F.T.E.   

The power (performance) [W] 250 500 750 1000* 

The mean surface temperature  [°C] 418 560 670 750 

The minimum wavelength  [microns] 4,9 4,0 3,5 3,0 

Surface load [W/cm2] 1,7 3,4 5,1 6,8 
*note: In the experimental setting was used this type of source. 
 

Test procedure involves subjecting the test samples to the effect of thermal infrared 
heater with power output of 1000 W for 10 minutes, at a distance of 30 mm from the surface 
of a radiating body. During the tests the weight loss is recorded at regular intervals of 10 
seconds and the possible ignition of samples is visually monitored with making a time record, 
if that phenomenon occurs.  

The evaluation criteria of the experiment are the relative weight loss and relative speed 
of burning, respectively time of ignition test specimens. The evaluated experimentally 
obtained results during the assessment of the thermal characteristics of the MDF which were 
surface-modified by selected polyurethane coatings during the application of the test by 
radiant heat source were published in the work of authors  (RUŽINSKÁ, E,  MITTEROVÁ, I., 
JABLOŃSKI, M., 2013).  

 
 
 

 

 118



  
Figure 6.   Test specimens after the test by radiant heat source 

 

 
 

Fig. 5 Test units during the experimental test 
 

CONCLUSION 
       In a draft report for the test of experiment was documented contribution to the radiant 
heat source for the evaluation of selected characteristics of thermal degradation of wood 
materials, surface treated PUR  substances which, in the course of the wall of the heat load 
and subsequent degradation of the polymer matrix risk chemicals-are released-and 
isocyanates, diisocyanates which are classified as carcinogenic substances belonging to the 
group of VOC.   
       For the purposes of an assessment of environmental safety materials such as well for 
the determination of the necessary fire, since the experimental test is used to simulate the 
conditions that may occur during the burning of these materials as well as bring valuable 
insights into the learning process in the teaching of subjects in the study programme in 
environmental analysis of Ekotechnica, hazardous substances in the Protection of persons and 
property from fire. 
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Streszczenie: Propozycja określenia wybranych własności termicznej degradacji drewna 
pokrytego powłokami zawierającymi substancje szkodliwe. Celem pracy jest zaprezentowanie 
propozycji testu promieniującego źródła energii cieplnej oddziałującego na drewno 
wykończone rozpuszczalnikowymi i wodorozcieńczalnymi poliuretanami. Wyznaczono 
własności przed i po oddziaływaniu cieplnym. Zaprojektowano zgodnie z najnowszą wiedzą 
o wybranych własnościach termicznego rozkładu materiałów drzewnych przeznaczonych na 
okładziny ścienne, z wykończeniami wyzwalającymi w procesie ogrzewania substancje 
szkodliwe (izocyjaniany).  
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