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ABSTRACT

Polycarbonate (PC) and Poly(ether-ether-ketoneEEeven though very different types of
polymers, are both high performance tough materRtdycarbonate with a glass transition of
147°C is an amorphous glassy polymer at room temperaiith close to no tendency to
crystallize, while PEEK with a glass transition f@erature of 147 is also in its glassy range, but
has in the order of 40% crystallinity. Yet, bothteréls exhibit similar flow behavior that induces
the development of a noticeable anisotropy (diometi behavior) in their wave moduli. In PC this
plastic flow is accompanied by a removal of agiaging is typically characterized by an increase
in the yield stress peak followed by a drop durilogv, and a substantial work toughening. This
toughening is also anisotropic so that the amotidissipation of energy during fracture strongly
depends on the direction of sample orientatiortixeao the axis and extent of plastic flow. This
work toughening increases the dissipated energyngldiracture by a factor up to fifteen times the
aged system. The surprising result is that the esion from a low energy brittle fracture mode to
a high dissipated energy ductile fracture mode tduplastic working is reversed anisotropically
with thermal aging indicating a distortion of thhape of the cooperative rearranging region
(CRR) and also directionality to its aging. A clgacture of the importance of the developed
anisotropy and the anisotropic loss in toughensheaseen in the directional Charpy results and
their anisotropic drop shown in Fig. 1.
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Fig. 1: Dissipated energy in Charpy impact tests for PCpbasrcut after plastic compression along and
transverse to the direction of compression; shditer different periods of aging (Polymer Enginegrand
Science, 2013, DOI 10.1002/pen.23615).



