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ABSTRACT

The study of polymer blends is probably the most active area of polymer research. In this work, the effects of
morphology on fracture performance of both uncompatibilized and compatibilized polymer blends have been
investigated over a large range of loading rates and temperatures. For this purpose, blends of different
concentrations were studied at various test conditions. The focus is put on the time - temperature dependence
of fracture performance of these blends. The results show that the organization of the blend structure play an
important role in the dependence of fracture behavior on time and temperature. For instance, the co-
continuous morphology of an uncompatibilized nylon 6/ABS blend gives an optimum fracture performance
at a fracture test-speed of 2.5 m/s at room temperature. However this ‘optimum’ property disappears when
the test speed is reduced to 100 mmmin at room temperature or when the temperature is lowered to -40°C at
2.5 m/s. The addition of compatibilizers such as interfacial agents makes polymer blends more ductile. The
time-temperature dependence of the brittle-ductile transition is controlled by an energy activation process.
Adding the interfacial agent lowers the temperature at brittle-ductile transition and reduces the energy
barriers controlling two relaxation mechanisms called a and p , that act in parallel and affect both yielding
and fracture behaviors.
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INTRODUCTION

Blending existing polymers together has long been known to be an effective, low-cost way of developing
novel materials and polymer alloys and blends represent one of the fastest growing sectors of the plastics
industry. Block copolymers have been shown to be effective interfacial agents for many incompatible blends
of homopolymers. They are known to reduce the interfacial tension, homogenize the morphology and
improve adhesion between the phases. This effect results in an improvement in mechanical properties and
fracture performance.

The emulsification curve, which relates the average minor phase particle diameter to the concentration of
interfacial agent added, has been used to quantify the effect of the interfacial agents on the blend morphology
[ 1,  21.  It displays some key characteristics, an initial significant drop in the size of the dispersed phase with the
addition of the copolymer followed by an equilibrium diameter value at high concentrations of modifier once












