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ABSTRACT

In this study functionalized natural rubbers were used as a
compatibilizer to improve the impact strength of polyamide 6 (PA6)/natural
rubber (NR) blends. The functionalized NR used in this study were NR grafted
with maleic anhydride (NR-g-MA) with 0.75 and 1.2 percent grafting and
epoxidized liquid natural rubber (ELNR) with 1.79 and 27 percent epoxidation.
NR-g-MA was prepared by varying the mixing parameters and characterized by
a titration technique.

The rheological behaviour (melt flow index (MFI) and Haake rheometer)
indicated the transamidification reaction in PA6 and degradation of NR. The
mixing torque of the blends suggested that a chemical compatibilized
copolymer (CCC) occurred raising the torque value above that of the binary
blends. NR-g-MA enhanced the degradation of blends reducing the mixing
torque. The ELNR also reduced the mixing torque in the blends due to its low
Viscosity.

~ The injection moulding conditions (injection speed and pressure) did not
affect the impact strength, tensile properties and shrinkage which result from
molecular orientation in products. The higher humidity and conditioning time
mcreased the impact strength up to a constant value after 7 days. Moisture
levels higher than 51% RH increased the impact strength.

The type of compatibilizer was more important for obtaining improved
impact strength than varying the amount of rubber and compatibilizer.

The difference between the molecular weight of the rubber and ELNR
gave a big difference in viscosity and resulted in phase separation of the two
rubber phases. Larger NR domains acted as stress concentrators so the impact



strength in the ELNR 27% blends was slightly higher than binary blends. The
ELNR 1.79% blends gave less phase separation so impact strength was
increased.

The NR-g-MA blends increased the impact strength because of the CCC
formed in the mixing and processing. The higher percent of grafting of
compatibilizer increased the impact strength of blends. But it can not reach the
high impact strength of commercial super tough PA6 because of the increased
degradation of blends containing NR-g-MA.

The scanning electron microscope (SEM) showed the reduction to
smaller rubber particle size due to the enhancement of the miscibility by the
good compatibilizer, except for the ELNR 27% compatibilizer that had a
bimodal particle size distribution. The crystallization behaviour analyzed by
differential scanning calorimeter (DSC) suggested that the compatibilizers
acted as nucleating agents giving narrower melting and crystallization ranges.
Fourier transform infrared spectroscopy (FTIR) and Molau test indicated that in
the blending process a low amount of CCC occurred in the blends not only
ternary but also in binary blends.





