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Fig. 1 Honeycomb panel: the sample and its cellular structure
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Fig. 2 Pendulum impact testing system
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Fig.4 Photograph and 3-D deformation field reconstructed with the

projection profile for a deformed honeycomb panel impacted at 4m/s
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Fig. 5 The relationship of the absorption energy, Fig. 6 Shape curves of the cross section of the
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Fig. 7 Stress-strain curve of the honeycomb panel under the compressing test
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Fig.8 Finite element model and the meshing of the skin and the sandwich of the honeycomb structure
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Fig. 13 The relationship between the energy absorption and the deformation volume
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On the Surface Deformation Measurement and Energy Absorption
of a Honeycomb Panel Subjected to Low-Velocity Impact

WANG Gang, LI Xi-de

(Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Abstract: Aluminium honeycomb structure is widely used in engineering due to its both physical and
mechanical excellence. Thus, understanding its mechanical properties has become an increasingly
important issue. The study of dynamic compression performance and energy absorption characteristics
of aluminium honeycomb structure subjected to low-velocity impact was carried out based on
pendulum impact test. Results show that the aluminium honeycomb structure has good impact energy
absorbing characteristics, and its deformation behaviour is similar to quasi-static deformation under
spherical pendulum impact. High-speed video camera and an acceleration sensor were used to record
the acceleration attenuation of pendulum during experiments. A projection profile system was
employed to obtain in situ three-dimensional topography of aluminium honeycomb structure subjected
to impact deformation. Finally, the internal damage which is not observed in experiment was further
analyzed by using finite element method, and the effect of honeycomb parameter on energy absorption
was also discussed in detailed.

Keywords: honeycomb aluminium; axial impact; energy absorption; three-dimensional shape measure-

ment



