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Fatigue analysis of composite sandwich panel by continuum damage mechanics
method with interlayer element

Bijan Mohammadi'", Mohammad Hojat Vatankhah?

1- School of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran
*P.0.B. 16846-13114, Tehran, Iran, bijan_mohammadi@iust.ac.ir

Keywords Abstract

According to the structure of sandwich panels, different failure modes occur during periodic loading in these
structures. When the effect of these modes on each other is considered, the predictions will be more accurate. In this
Finite element research, a new tool presented_ with the help of the combination of _USl_DFLD and UMAT subroutine in the Abaqus
sandwich panel software to see the !'nutuallfatlgue effect of the face and the dela_mlnatlon bgtween the face ar}d thg core using the
Fatigue analysis existing models. This tool is used for fatigue analysis of a sandwich beam with a PVVC core with different stiffness
and AS4/3501-6 composite faces with [0]4, [90]4 layup. The delamination between the face and the core is analyzed
by cohesive zone model and the face fatigue by an energy-based model simultaneously. The results showed that
with the increase of the core stiffness, the delamination between the face and the core, caused by fatigue, begins
later and moves towards the free edges of the plate. It was also observed that the failure mode that controls the life
of this structure is the delamination between the face and the core. The results show the decrease in the growth rate
of the damage parameter in the cohesive zone for specified element, increase of the crack growth rate and growth
rate of the damage parameter in the face during loading.

Cohesive zone
Continuum damage mechanic
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Table 1 Static and fatigue properties of HTA/6376C [19,20]
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Fig. 5 Sandwich panel model in abaqus for loading1
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Fig. 10-Fatigue damage variable distribution in cohesive zone of
sandwich panel for upper interface after 70000 cycles & core
stiffness = 1GPa
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Fig. 11 Compare fatigue damage variable growth in critical element
of cohesive zone with critical element of face
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Fig. 7 Compare fatigue damage variable growth in cohesive zone
with different core stiffness for upper interface & R=0.1
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Fig. 8 Fatigue damage variable distribution in cohesive zone of
sandwich panel after 70000 cycles for upper interface & core
stiffness = 20MPa
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Fig. 9 Fatigue damage variable distribution in cohesive zone of
sandwich panel after 70000 cycles for upper interface & core
stiffness = 50MPa
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