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Morphology and Mechanical Behavior of PEEK/PBI Blend

Peng Liu, M. Mullins, T. Bremner and H.-J. Sue
Polymer Technology Center, Department of Materials Science and Engineering
Texas A&M University, College station, TX 77843 , USA

Abstract

The mechanical behavior of polyetheretherketone/polybenzimidazole (PEEK/PBI) blend at 50:50
weight ratio under hygrothermal conditions has been investigated. Severe degradation of the PBI phase
is observed when the blend is exposed to 288°C hot water environment. The interfacial bonding
between PEEK and PBI is also found to change noticeably upon exposure to different hygrothermal
conditions. Both PEEK and PBI possess functional groups that can form hydrogen bonding in the
presence of water. The strength of the interface between PEEK and PBI under various hygrothermal
conditions has been systematically studied by dynamic mechanical analysis and nanomechanical
modulus mapping. In dry condition, the tan & curve of PEEK in the PEEK/PBI blend is identical to that
of neat PEEK. After water immersion, the T4 of the PEEK phase shifts to a lower temperature by 20
°C, and the extent of this shift is more pronounced than that observed from the soaked neat PEEK. The
full-width half-maximum of the tan § curve at Ty peak is slightly broadened. After water immersion, the
sub-Ty transitions that belong to PBI are clearly shown in PEEK/PBI. Nanomechanical modulus
mapping results indicate that the relative elastic modulus in the interfacial region of PEEK/PBI is higher
than both phases after water uptake. The observation strongly suggests the compatibility of PEEK and
PBI is promoted by the formation of hydrogen bonding. Direct evidence of enhanced adhesion between
PEEK and PBI after water immersion is demonstrated through the fracture study. The mechanisms that
cause the property deterioration of the PEEK/PBI blend after hot water treatment are presented.
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