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ERiHE Research on toughness improvement of polymeric material by controlling the

generation and expansion of voids

In this study, we investigated the effects of the formation and expansion of voids on the toughness of
polymer materials as well as the control of void-expansion in a system of polymer alloys of several
polymer materials with acrylic rubbers or PTFE modified by acrylic polymers.

We discussed the effects of the formation and expansion of voids on the toughness of polymer
materials as summarized below.

The plastic deformation around the rubber particles and also the secondarily formed voids strongly
depends on the number of the rubber particles as well as the oriented hardening of the matrix polymer.
In case that the oriented hardening is relatively low, the plastic deformation unstably grows locally and
it tends to turn out brittle fracture. On the other hand, the increase of the oriented hardening makes the
plastic deformation stable and results in ductile fracture.

The oriented hardening, however, depresses the plastic deformation and it leads to brittle fracture at
lower fibril strength of the polymer.

We concluded that the appropriate addition of the rubber (elastomer) corresponding to the extent of the

oriented hardening and the fibril strength is essential to improve the toughness of polymer materials.
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