










Compression Strength, Heat Degradation and UL-94 Flammability Properties of 
Polyurethane Filled Bentonite Composite Foams

97eISSN: 2289-8107        Special Issue AdManTi 2019

Journal of Advanced Manufacturing Technology (JAMT) 
 

 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 

       
Figure 5: SEM images at 20x of magnification for (a) unfilled PU foam, (b) 

PU/bentonite composite foam with 1.00 wt. % and (c) PU/bentonite 
composite foam with 5.00 wt. % 

 
Worst dispersion of bentonite had caused the formation of weakness 
points at the agglomeration sites, which are responsible for pre-mature 
crack during the fracture event. Also, at the highest filler loading, it was 
found that inhomogeneous formation of cells shape and size are due to 
bentonite agglomeration [12]. Too much filler loading had caused the 
cell rupture and retard the formation of homogenous closed cells. Poor 
dispersion of bentonite filler loading had diminished the overall 
performances of produced PU/bentonite composites foams. 
Homogeneous dispersion of filler and strong interfacial interaction 
with matrix is required for some excellence composite properties [13]. 
  
 
4.0 CONCLUSION 
 

In overall, it was found that, addition of bentonite mineral clay filler is 
able to improve the resulted end properties of PU/bentonite composites 
foams. However, this only applies up to certain level of filler weight 
percentage. The factor of homogeneous dispersion of bentonite filler 
within the PU foam matrix has greatly influenced the mechanical and 
flammability properties of composites. Good filler dispersion had 
influence the nucleation of closed pores formation which beneficial to 
increase the fracture toughness and compression strength, as well as 
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the flammability behavior. In addition, it also produced homogenous 
shape of cell pores and struts, and provide collapse resistance of PU 
foams, as evidenced by PU/bentonite composite foam at 1.00 wt. % of 
bentonite loading. Worst filler dispersion of PU/bentonite composite 
foam at 5.00 wt. %, had diminished the entire properties except for 
thermal stability. The nature of high heat stability of bentonite, gives 
advantage of stable heat degradation to PU/bentonite composite foam. 
Hence, the effects of bentonite filler loading are highly significant in 
influencing the mechanical, heat resistance and flammability 
properties of PU/bentonite composite foams. As for future work 
recommendation, it is best to investigate the effect of surface treatment 
into bentonite mineral filler for better enhancement of PU/bentonite 
composite foam properties.  
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