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Effects of Penetrating Holes on Tensile Properties of

Titanium Honeycomb Core Panels With Variable Cross-Section
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2. AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT] The effects of penetrating holes on the tensile properties of titanium honeycomb panels with variable
cross-section used in aircraft structure was studied experimentally and numerically. Among them, the finite element model
included the details of the honeycomb core and the detailed structure of the bevel area was established by parametric
modeling method. The results showed that the bevel area was the weak part of the titanium honeycomb panels with
variable cross-section, the failure mode of the specimen without hole was the cross section fracture along the chamfer of
the skin in the initial area of bevel. For the panels with penetrating hole, there was a diameter threshold of 40mm. When
the penetrating hole diameter was less than the threshold, the failure mode and tensile fracture load of the panels with
penetrating hole were consistent with the panels without hole. When the penetrating hole diameter exceeded the threshold,
the failure mode of the panels with penetrating hole changed to fracture along the cross-section of penetrating hole and the
tensile fracture load decreased linearly with the increase of the diameter of penetrating hole.
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Fig.2 Sketch map of tensile test fixture for titanium honeycomb

sandwich panels with various cross-section
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Fig.3 Finite element model and mesh of titanium honeycomb panel
with various cross-section under tensile load
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Table 1 Material parameters of titanium alloy used in specimen

pravams | TR g TREIET i e
a MPa
TC4 108.48 0.30 861 967
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Table 2 Comparison of tensile fracture loads of titanium honeycomb
panels with various cross-section after tensile test and
finite element simulation

AL EAR/mm | ISR AN | A BRI AN | R2E/%

0 130 133 231
30 128 134 4.69
40 112.5 133 18.22
50 110 122 10.91
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Fig.4 Effect of hole damage on failure mode (test results and numerical results)
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Fig.5 Load-displacement curve predicted by finite element model
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Fig.6 Linear fitting of numerical tensile load results
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