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Size effect on Interlaminar shear strength

o Scaled XAS/913 carbon/epoxy short beam shear tests

 All dimensions doubled, t from 1.6 to 12.8 mm
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Size effect results

e Substantial reduction In
strength with size

e Faillure is defect controlled
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Interlaminar versus In-plane shear

« IM7/8552 carbon/epoxy stress-strain responses very similar
e Curves from DIC on plate twist test and non-linear FE updating
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* Interlayer toughened materials may behave differently
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Are Interlaminar & in-plane strengths different?

o Shear strength values depend on correct stress distribution
* E.g. linear short beam shear equation assumes parabolic distribution

e T=0.75 P/ wt (1) Shear stress (Mpa)
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« Material non-linearity ﬂ
changes maximum stress o 0O ey
 FE shows ILSS is typically ol e
~15% lower than from (1) ol iy ° \Y
[3] Cui & Wisnom, 1992 s | 2 ) ——
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Rationalising in-plane & interlaminar strength

 In-plane tests with bridging fibres may over-estimate strength

* E.g. Shear Strength frOm angle ply teStS Shear Strength Shear Strength
: ! reached over-estimated
* As plies rotate, fibres carry more load |
« Simple equation t,, =01/2 no longer valid [4] = | — : %;: .:
* First failure not catastrophic due to bridging @ .| fmm{
» Consistent values of in-plane and interlaminar =/ B
shear strength can be obtained when both N = ]
are measured properly B aackocaodt Bl B
 Need to consider size effect [5] Kellas, Morton & Jackson, 1991
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