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Progressive Delamination Growth in Composites Laminates Under Compressive Fatigue Load
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[ABSTRACT] Based on the Mindlin first order

shear deformation theory, a 3D finite element model for

REE R

simulating progressive delaminaton growth in composite
laminates with delamination damage under fatigue load
is performed. Based on damage cumulating theory, the
strain-based failure criterion with corresponding stiffness
degradation technology is adopted to the model during fa-
tigue damage. The VCCT technology is used for modeling
the region between two laminas. The initial and evolution
of interlaminar damage is decided by mixed mode energy
released rate failure criterion. And the interfacial damage
near the interface crack tip and the development of delam-
ination in the component are obtained. The total model is
implemented by commercial finite element software with
its user subroutine. A good agreement is obtained between
numerical analysis and experimental results.
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Fig.1 Energy release rate at delamination front region
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Fig.2 Flow chart of fatigue delamination growth analysis
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Fig.3 Geometry model of composites laminates with delamination
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Fig.5 Curve of delamination length change with load cycle
numbers
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Fig.6 Curve of energy release rate change with delamination
length
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Fig.7 Numerical simulation of fatigue delamination growth path

52 &fl2

RIESHORIETSCHR [11], iR R A 3 iR,
HAr R SF L=100mm, W=25mm, T=2.4mm , TH] 202K
I, 85018 15mm . 20mm . 25mm. J2HREZIT R it
20 2. HAE R S50 1 AHTE], T700/TDESS MRS 4L
g 2, B-K AEMIH 7 BUEH 1.45,

e, B Ay R 1) = 20mm, Pl 3 JZ R
h= 0.24mm, BISCHR [11] 5 A/ T=2/20, n#E05 X 100 %
A , LAY 5 KA B AT O = 0.3mm, FEFLLE SR N
8 firn . MIEIFRAT LA th, 2480 J sl R bl 43 )2 K B
) 338 o v ek D, L3 U R TG e, S B Y A
Ly S8

9 25 T AN RIEAE N4 T 955 40 2P Ik
RREAYEREZ MR M S RO 00 57



RESEARCH #*iﬁi

%2 T700/TDES5#H #HEEESHL

138.00 10.16 0.28 5.86 2100 1050
101
2.l 5 D%
z o L
ot
S af
=]
22
= B
0 1 1 1 & |
20 25 30 35
EKE a/mm

B8 ¥y REXRMIERKETHMLE
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Fig.9 Curves of da/dn change with delamination length under

different compressive fatigue load
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Fig.10 Curves of delamination length change with load cycle
numbers under different compressive fatigue load
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Fig.11 Curves of da/dn change with delamination length under
different initial delamination length
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