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Experimental Investigation of
Interlaminar Fracture Toughness of Carbon Fiber/
Thermoplastic and Carbon Fiber/
Thermosetting Composites by DCB Specimens*

Masamichi MATSUSHIMA*!, Takashi ISHIKAWA*', Youichi HAYASHI*',
and Shigeo KOBAYASHI**

ABSTRACT

Experiments were performed to measure the interlaminar fracture toughness (G,.) of
carbon fiber (CF)/Epoxy and CF/PEEK composite materials using DCB specimens. Litera-
ture survey for extracting key points in experiments was done as the first process. Results
for unidirectional CF/Epoxy were obtained with simple “piano-hinge” type of fixture. No
effect of thickness and width of specimens upon G, is found if a crack length 1s sufficiently
long. Following this, DCB tests were conducted on CF/PEEK using a specially developed
loading fixture capable of withstanding high peel loads. The measured G of CF/PEEK
shows 20 times higher than of unidirectional CF/Epoxy. The second tests after fusion
bonding exhibited similar resutls. A comparison of the G, for the original surface, the
fusion bonded surface with PEEK film and adhesion surface with Epoxy adhesives de-
monstrated that the fusion bonding is ideal for assembling thermoplastic composite structures
of complicated shape. Additionally, finite element analysis was performed to show the
reliability of the present experimental method.

Keywords: fracture toughness, thermoplastic composites, fusion bonding, testing method,
loading fixture ’
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