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The mechanical properties of the three-block 
copolymers of the styrene-isoprene-styrene (SIS) 
type depend on their physical structure. The 
influence of morphology on these properties has 
been widely investigated/-6 but so far the effect 
of the size of the morphological structures has not 
been taken into consideration. 

Electron microscopic studies showed that poly
styrene is SIS copolymer containing about 30% of 
styrene forms cylinders which aggregate into grains 
several microns long.7- 10 

In this paper some results concerning the rela
tions between the size of these grains and the stress
strain properties of SIS copolymer (30% of styrene) 
prepared by the anionic copolymerization will be 
presented. 

The samples were obtained by the evaporation 
of layers of 10-% benzene solution of various 
thicknesses. Under these conditions the time of 
existence of the polymer in the swollen state, i.e., 
the time during which the degree of orderly ar
rangement of the polymer chains could increase, 
increased with increasing thickness of the solution 
layer. Evaporation was done at the normal tem
perature, first under the atmospheric and next 
under reduced pressure. 

The differences between the sizes of the grains 
in the investigated samples were determined only 
qualitatively by small angle light scattering ob
servations.7'11'12 As a light source for SAIS ob-
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servations the He-Ne laser was used. The Hv 
scattering patterns were obtained at the same 
distance between the sample and the photographic 
film (Figure 1). The Hv pattern of the sample 
obtained by evaporation of the thinnest layer of 
solution is shown in Figure 1a. In this case the 
grains are the smallest. Figures 1 b-d show the 
Hv patterns of samples obtained by the evaporation 
of increasingly thick layers of solution. It can be 
seen from these pictures that the samples consist 
of larger and large grains. 

The deformation of prepared samples was done 
at the normal temperature until the elongation 
rate).= 1/ I 0 of about 3 was reached. The stress
strain relationships are shown graphically in 
Figure 2. The graphs show that the size of the 
grains has a pronounced effect on the mechanical 
proterties of the SIS copolymer. The greatest 
difference was observed between the sample con
sisting of the smallest grains (curve a) and the 
others (curves b-d). 

From our results it is seen that not only the kind 
of structure but also the grain size has a significant 
effect on the mechanical properties of three-block 
copolymers. 
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Figure 1. Hv scattering patterns of samples of SIS copolymer obtained by evaporation of increas
ingly thick layers of solution. 
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Figure 2. Stress-strain properties of a SIS samples 
consisting of grains of different sizes. The curves 
correspond to: x, Figure 1a; 0, Figure 1b; 6, Figure 
1c; D, Figure 1d. The thicknesses of the sample films 
were as follows: a, 0.1 mm; b, 0.26 mm; c, 0.46 mm; 
d, 0.57mm. 
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