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Investigation of Fracture Mechanisms of Aramid/Epoxy Composites
and Damage Estimation by Means of SAM

Kenjiro KOMAI, Kohji MINOSHIMA, Sadamu Kinoshita,
Morihito NAKANO and Yoshihiko UEMATSU

An investigation of the fracture mechanisms of (0/ £45/90).s aramid fiber/epoxy composies, i. e.,
Kevlar 49 and HM50 composites, has been carried out, and the delamination characteristics have
been quantitatively measured by means of an acoustic microscope. Free-edge delamination occurs
initially at —45°/90° and 90°/0° interfaces in static tensile tests, whereas it occurs initially at +45°
interfaces in fatigue tests. Under static tensile loading, resin cracking and interface debonding in the
weakest 90° ply are followed by the lowering of the load-carrying capacity of 90° and 45° plies. The
final fracture is caused through an increase in 0° ply stress. No difference in the fracture process
betwen Kevlar 49 and HM50 composites is observed. Compliance changes in fatigue tests are divided
into two stages : stage I where the compliance is almost constant, and stage II where the compliance
grows with progression of stress cycles. In stage I, no 0° ply damage occurs, whilst 0° ply damage as
well as 0°/45° and 90°/0° delaminations takes place in stage II.
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