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® Composite under longitudinal compression
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® Layered materials
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® Kink band geometry

ﬁ ® Band angle
L1

| O_L ® Fibre angle
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Experimental

Introduction
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® Understand mechanics of kinking

O Sequence of events

g

® Observe real kink bands

O High magnification & resolution
O Loaded
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® QOverview on
propagation
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® Macroscopic kink band without fibre failure
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® Propagation ===

(loaded)

~ length :
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® Understand mechanics of kinking

O Stress & displacement fields

® Verity hypotheses for analytical model

g

® Simulate kink bands at the micro-scale
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Modelling strategy
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® o, in fibres

OCDM in
fibres

Oglobal
waviness

Okink-band
formation &
broadening
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® Load vs. displacement curve

peak load

P [N/mm]
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® Before peak load

O o4 in fibres O 145 IN Matrix
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® o, in fibres

O kinking of
misaligned fibres

O propagation along
perfect fibres

O band broadening

sinusoidal
fibres
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® Kinking of initially straight fibres
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® Representativeness

O Agreement with experimental results
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® Sequence of events

Matrix
yielding

Band definition

Increasing fibre
stresses

Elastic bending
& shear Onset fibre
failure Propagation fibre
. failure
Initial

misalignment
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® Micromechanics

O Response

c[Fibres =>» bending ]

e Matrix = interface in shear

O Features
e Initial misalignment =

e Matrix yielding
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e 2D model . :
e Fibre € compression
e Sinusoidal + bending

imperfection _
o Matrix € shear

o Small rotations

Loads & BC

e Pure compression

e Non-rotating ends
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® Equilibrium of the fibre
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® Shear in the matrix
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O Shear deformation
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Elastic domain

® Shear in the matrix (T —— ~
| I
O Constitutive law | elastic region )
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Softening domain
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® Differential equations

O Elastic domain O Softening domain

elastic region

yield band
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® Axial stresses and fibre failure
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® Load versus displacement
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® Shear stresses
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® Axial stresses
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® Limitations

% Pure compression = 3D
% Not entirely closed form = simplified expressions ?

» Continuity along the matrix = #8 splitting
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® Achievements

v Outputs: v" Suitable for layered media

/ Preak in closed form & hydrostatic pressure

. . v T .
v w & fibre rotation No in-phase constrains

@ fibre failure v No final shape imposed

v o&1t&Vfields v Agreement with

FE & experiments
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