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Fig. 1. Profile of dilatation curve for epoxy resin 
 

Fig. 2. Profile of heat absorption curve for epoxy resin 
 

For this study 23 materials were formed to study thermal 
properties. The reference sample is Epoxy (0%) obtained by 
respecting all the recommendations of the producer, including 
the thermal cure. The plates of 150 mm x 150 mm x 4 mm were 
formed into glass moulds. The particulate composites were 
formed with the same technique but the pre-polymer was filled 
before molding. For both types of fillers weight ratios were set. 
The amounts of Clay or Starch were added in the A component 
of the Epoxy system (RE 4020) after mechanical dispersion for 
30 minutes the right amount of polymerization agent (the B 
component of the Epoxy system – DE 4020) was added and the 
mixture was mechanically homogenized for other 15 minutes 
before molding (the RE 4020 – DE 4020 Epoxy system’s gel 
time is about 45 minutes).  
 
3. MEASUREMENTS AND RESULTS 
 

Aiming to find solutions to improve epoxy’s properties by 
filling it is obvious that all the properties of particulate composites 
have to be evaluated. 

Coefficient of thermal expansion of each material was 
evaluated using TMA-SDTA 840 from Mettler Toledo and Stare 
dedicated software for the temperature interval of [50oC – 60oC] 
and [70oC – 110oC] The temperature interval (60oC – 70oC) was 
avoided because of a peak which appears in epoxy’s case (Fig. 1) 
and which corresponds to a phase transition observable in heat 
absorption on DSC (Fig. 2). The specific heat of materials was 
evaluated using DSC1, also from Mettler-Toledo and the same 
software. The results are presented in Fig. 3 for coefficient of 
thermal expansion and in Fig. 4 for specific heat. Even if in the 
case of Starch filled epoxy, for the first temperature interval the 
variations are high it might be noticed that both particulate 
composites have almost the same variation profile connecting the 
results rather with the filler’s concentration than its nature. The 
same observation is valuable for specific heat. Taking into account 
just the filler’s concentration and not its nature is explainable the 
thermal dimensional stability of both particulate composites at 
elevated temperatures. 

Fig. 3. Coefficient of  Thermal Expansion of composites 
 

Fig. 4. Specific Heat of particulate composites 
 
4. CONCLUSION 
 

Thermal properties of particulate composites seem to 
depend stronger in fillers’ concentration than in filler’s nature. 
Further studies have to focus on influence of fillers’ particles 
dimension over the thermal and other physical or mechanical 
properties. The presented materials are intended to be used to 
form stratified composites (the same matrix but various fillers 
in various layer) as o solution to design and control composites’ 
properties. 
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