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Abstract 
The goal of this research is to develop polycarbonate (PC)/styrene-ethylene-butylene-styrene 

(PC/SEBS) and PC/styrene-ethylene-butylene-styrene grafted maleic anhydride (PC/SEBS-g-

MA) blends and the latter’s wollastonite reinforced composites and investigate the effects of 

SEBS, SEBS-g-MA and wollastonite on thermal, mechanical, thermo – mechanical, fracture, 

morphological and viscoelastic behavior. In this work binary blends of PC/SEBS and 

PC/SEBS-g-MA at varying concentrations (5 to 50 phr) of SEBS and SEBS-g-MA were 

prepared by first dry blending followed by melt mixing. The blend composition with 35 phr 

of SEBS-g-MA was optimized for composite preparation in terms of best combination of 

stiffness and toughness properties. PC/SEBS-g-MA/wollastonite composites were prepared 

by varying concentrations (5 to 50 phr) of wollastonite.  

For PC/SEBS blends a decrease in tensile modulus and strength was observed where tensile 

strength decreased by 12 to 80 % while tensile modulus decreased by 20 to 76 % at the 

volume fraction (Φd) = 0.06 – 0.40 of SEBS. Notched Izod impact strength was enhanced 

significantly in presence of SEBS and the blends became non-breakable at Φd = 0.21–0.40. 

The dependence of impact strength on the blending elastomer concentration and interparticle 

distance of the dispersed phase were analysed. The fracture properties were studied by 

essential work of fracture method. It is revealed that non-essential or plastic work increased 

with an increased amount of SEBS. In DMA the storage modulus and the loss modulus 

values for the blends decreased with increase in SEBS content and the values lie in between 

the modulus values of neat PC and SEBS. The tan δ values were obtained experimentally and 

compared with a predictive model. Melt rheological properties of PC/SEBS blends are 

studied using capillary rheometer at shear rate range from 10
2
 s

-1 
to 10

4
 s

-1
  and at 270 ºC, 280 

ºC and 290 ºC. With increase in SEBS content melt viscosity decreased which may be due to 

the plasticization introduced by the presence of elastomer along with the low viscosity of the 

dispersed phase. In dynamic rheological analysis PC showed a nearly Newtonian behavior 

while shear thinning behavior is shown by the blends indicating an ease in processibility of 

the blends. 

For PC/SEBS-g-MA blends a significant enhancement in notched Izod impact strength is 

observed and blends become unbreakable at Φd= 0.21-0.39 while tensile modulus and 

strength decreased by 6 to 69 % and 9 to 56 %, respectively at Φd= 0.06 - 0.39. Interparticle 

distance of the dispersed phase evaluated from the morphology studies by scanning electron 

microscopy (SEM) and the impact strength dependence on the concentration of the blending 

rubber are analysed. With increasing SEBS-g-MA concentration nonessential or plastic work 

increases which explains the enhancement of impact strength of the blends. In DMA decrease 

in both the storage and loss modulus values are observed with increasing SEBS-g-MA 

content in the blends. With increase in SEBS-g-MA content melt viscosity decreased due to 

the plasticization introduced by the presence of elastomer and also due to the low viscosity of 

the dispersed phase. PC/SEBS-g-MA blends followed power law relationship during melt 

flow. Increase in shear stress is observed with shear rate, however the shear stress decreased 

with increase in SEBS-g-MA content at all the temperatures. Lower value of activation 

energy in the blends than that of neat PC indicated that addition of SEBS-g-MA eases the 

flow. In dynamic rheological analysis The blends demonstrated liquid like behaviors along 

with decreased tan δ values.  

The increased tensile modulus on addition of wollastonite in PC/SEBS-g-MA blend indicated 

that wollastonite was effective in increasing stiffness. In the presence of wollastonite, Izod 
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impact strength of PC/SEBS-g-MA blends decreased, however it was still higher than that of 

neat PC up to 35 phr of wollastonite. The DMA study revealed increase in both the storage 

and loss modulus which are attributed to homogeneous dispersion of rigid wollastonite and 

reinforcement effect of the filler which restricted the mobility of the blend in the composites. 

The Tg of the composites increased indicating some extent of phase interaction between the 

matrix and filler. Shear thinning behaviour was shown by PC/SEBS-g-MA/wollastonite 

composites. The values of melt viscosities increased with wollastonite content which may be 

due to the restriction in flow of the blend polymer chains by wollastonite. Increase in shear 

stress was observed with shear rate, and with increase in wollastonite content at all the 

temperatures. Higher value of activation energy in the composites than that of the matrix 

blend indicated that addition of wollastonite restricts the flow. In dynamic rheological 

analysis monotonous increase in storage and loss modulus on incorporation of wollastonite 

was observed. The enhanced properties indicate some phase interaction between the filler 

and blend matrix. In the PC/SEBS-g-MA/wollastonite composites shear thinning behavior 

was observed which contributes significantly in power savings during processing. The 

dynamic rheological properties of PC/SEBS-g-MA/wollastonite composites exhibited a 

possibility of improving processibility of PC by the incorporation of wollastonite. 
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