Mode Illl and mixed-mode interlaminar fracture toughness and the factors affecting it

Fractographic insights into mixed-mode l/ll/lll and
the associated delamination migration
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IncIined cracks lead to shear cusps —
characteristic of mode Il & mode I/l delamination

Shear cusp imprint angle (o) is the plane
orthogonal to oy — i.e. the mode (I/Il) mixity.

Stress state at delamination tip?
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Fractographic insights into mixed-mode l/ll/lll and the associated delamination migration
Directionality and Migration

Fundamental rule — delaminations preferably grow in the fibre direction?.
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Zero uppermost - 0°/6° ply interface (no migration)

If drive delamination to grow at an angle to the fibre direction — migrate to new ply interface*
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Zero lowermost - 6°/0° ply interface (migration)
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Fractographic insights into mixed-mode l/Il/lll and the associated delamination migration
Implications of Migration — Embedded Delaminationt
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Fractographic insights into mixed-mode l/Il/lll and the associated delamination migration
Define (local) mode Il and mode Ill with respect to fibre direction.
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Fractographic insights into mixed-mode l/ll/lll and the associated delamination migration
What growth direction angle, with respect to the fibres, promotes migration?
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