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Triblock co-polymers with a complex molecular architecture can exhibit a much higher fracture toughness
with respect to more conventional block co-polymers However, the complexity of the molecular architecture
often renders it difficult, if not impossible to understand the deformation behaviour in terms of simple models.
Hence, in order to investigate the deformation behaviour of such triblock copolymers we performed tensile
testing in situ with SAXS at the ID13. The investigated materials were two triblock copolymers of PS-PB with
72 and 73%-wt PS, and one star co-polymer with 72%-wt PS. In their molecular structure, they have one short
block and one long block of PS interconnected by one block of PB. This triblock co-polymer exhibits a
lamellar structure when it is extruded, with a long period of about 32 nm. Two different sets of material, one
with the lamellae parallel to the applied force, and the other with the lamellae normal to the applied force,
were tested. The samples were mounted on our specially designed and manufactured tensile testing machine.
In Fig 1. the stress-strain curves for one of the triblock copolymers are shown in combination with the SAXS
2D patterns. As one may see in the case of the lamellae being parallel to the stress field, there is a stretching of
the lamellae accompanied with a decrease of the long period. This decrease of the long period indicates that
the lamellae yield in the direction of the applied stress. On the other hand, for the sample with the lamellae
normal to the stress field, one observes that at the yield point there is a significant increase of intensity parallel
to the stress direction (Fig.2). This increase is associated with a kink-band type conformation of the lamellae
caused by the applied stress. With increasing strain the lamellae rotate and re-orient in the direction of the
applied stress. There is also a development of crazing, which is currently under investigation (model fitting),
but no conclusive results have been produced yet.

Fig. 1: Parallel orientation of the lamellae to the stress field

Fig. 2:Normal orientation of the lamellae to the stress field
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