Chapter 9 Interlaminar Fracture
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Mode | Interlaminar Fracture Test
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or Typical load-deflection response
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LbEHJE 1A% 10G] P = Maximum applied load at crack extension.
1] 6E, + b = Specimen width
A= {—} h = Cantilever beam thickness
1 E1 = Longitudinal modulus
| = bh® G13 = Transverse shear modulus = G12

12 a = Crack (delamination) length

Load, P,(Ib)



Mode Il Interlaminar Fracture Test
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End-notched flexure (ENF) specimen.

P = Maximum applied load at crack extension.
b = Specimen width

h = Beam half-thickness

E1 = Longitudinal modulus

G13 = Transverse shear modulus = G12

a = Crack (delamination) length
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Mixed-Mode Interlaminar Fracture Test
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Mode | & Il components:
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Gle = (BEU +TG§'} Where:
P = Total applied load @ c.
G = (643BPEZ I)léz %ﬂ ¢ = Distance between the load & the mid-span.
! 2 cg = Distance between the lever C.G & the mid-span

Pg = weight of the lever.

where 1 = }/,14/6’5%“



Other Mixed-Mode Fracture Specimens

(b) Crack-lap shear specimen

(a) Arcan fixture _ . _
Mixed-mode interlaminar fracture

Mixed-mode Interlaminar fracture test apparatus
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£ = Tensile Strain at delamination onset
h = Specimen thickness
E . = Laminate modulus before delamination

E, = Laminate modulus after delamination along one or more interfaces
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Initial crack

Split cantilever beam specimen
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Doubly-Split double cantilever beam specimen

e = Distance between the end load and the support.
E = Modulus of laminate along the beam axis.

b = Width of outer split beams.
h = Laminate thickness.



