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Table 1 Characteristics of neat components at 30°C
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Material Density (kg/m® ) 19 (Pa - 5)(30C)
PDMS (140000 ) 973 124.3
PIB(JNEX6130) 876. 1 54.4
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Fig. 1  Evolution of the morphology of PDMS droplets in 30%

blend system during stress relaxation (strain = 3)
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Fig. 2 Relationship between relaxation and concentration at 30°C

(PDMS in PIB)
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Fig. 3 Evolution of relaxation modulus of blend systems ( PDMS

in PIB) with different concentrations at 30°C
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Fig. 4 Relaxation modulus of (a) 30% and (b) 40% blend
systems (PDMS in PIB) after different initial strains at 30°C
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Fig. 5 Relaxation modulus of (a) 20% and (b) 25% blend
systems (PIB in PDMS) after different initial strains at 30°C
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PHASE MORPHOLOGY AND RHEOLOGICAL PROPERTIES OF CONCENTRATED
IMMISCIBLE POLYMER BLENDS

HE Qi, YU Wei, ZHOU Chixing
(Advanced Rheology Institute, Department of Polymer Science and Engineering,
Shanghat Jiao Tong University, Shanghai 200240)

Abstract The relationship between the evolution of morphology of concentrated immiscible polymer blends
and their rheological properties during stress relaxation were investigated by morphological observation on a
shearing device. It was discovered that the relaxation time of the droplets immersed in concentrated blend
systems increased with the increase of concentration. The rheological properties of concentrated blends were
investigated on a rotational rheometer. It was detected that the relaxation time of concentration blend systems
was prolonged with the increase of concentration. The increase of the relaxation time of both the droplets and
the blend systems with the increase of concentration are related directly to the hydrodynamic interactions among
the droplets in concentrated blend systems. A constitutive model for concentrated polymer blend system is
proposed on the base of MM model with the concept of effective medium. The environment around a droplet in
concentrated blends is treated as an effective medium consisting of other droplets and the continuous phase.
The viscosity of effective medium is not only a function of concentration, but also dependent on the morphology
of droplet. The new suggested model can reasonably predict the evolution of the phase morphology and the
stress relaxation behavior of the concentrated blend systems.

Keywords Immiscible polymer blend, High Concentration, Morphology, Stress relaxation





