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Abstract. Laminated composite stiffened panels are sensitive to impact-induced interlaminar damage,
which can drastically diminish their strength. Z-pinning helps overcoming this issue by preventing
delamination propagation. Impact induces local mode II driven fracture, for which industry standard
carbon fibre (CF) Z-pins perform poorly [1].

This work exploits the high failure strain of S2-glass (GF) to create Z-pins effective across all mode
mixities. 0.3mm diameter GF/epoxy pins are manufactured via in-house micro-pultrusion. The effect
of individual fibre diameter is investigated through the consideration of two configurations composed
of either 9pm or 14pm diameter fibres. These are compared to standard carbon fibre T300/BMI pins.
T300/epoxy pins, manufactured via the same process, are used to rigorously separate the influence of
the fibre and resin.

Z-pinned samples are loaded across the whole range of mode mixities using a miniature Arcan setup
[2]. S2-glass’ superior compliance and failure strain delay the transition from Mode I pullout to mode II
fibre rupture for GF pins compared to CF pins. Furthermore, in the event of GF pins rupture under
mode II loading, a less brittle failure profile than the T300 pins is observed as visible in Figure 1.
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Figure 1 : mode II failure profile (a) S2-glass with 9pm individual fibres; (b) T300 (industry standard)

GF/epoxy pins exhibit around a 4-fold increase in dissipated energy in mode II and 2-fold around

40% mode II compared to CF/BMI, with similar performance in mode I. Energy dissipation slightly

decreases with fibre diameter, while the resin has a negligible influence.
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