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Mechanical Performances of Honeycomb Sandwich Structure and Inserts

LI Yingge GUAN Xin CHEN Weiqiang PENG Zhigang ZHU Dalei
(Beijing Spacecrafts, Beijing 100094 )
Abstract The mechanical performances of honeycomb sandwich structure and M5 inserts were tested. Results

were discussed and the effects of panel thickness, areal density of adhesive and bonding strength on the mechanical
performances were analyzed. It was found that properly increasing the panel thickness was effective to improve the me-
chanical performances of honeycomb sandwich structure and inserts. On conditions of the same bonding strength, me-
chanical performance was not affected by areal density of adhesive, therefore adhesive with lower areal density should
be chosen to reduce weight. The in—plane shear carrying load capacity of inserts was better than the normal pull-out
load carrying capacity. While under in—plane shear load, the failure mode of inserts was panel failure. While under
normal pull-out load, the failure mode of inserts was honeycomb instability failure which finally caused panel de-

formed and destroyed at last. The conclusions can be used in product design.
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Fig.1 Metal insert pull-out sample
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Fig.2 Schema of different metal inserts
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Fig.3 Schermatic of diffrent metal insert pull-out sample
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Tab.1 Description of loading modes
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Tab.2 Performance index of different adhesive
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Tab.3 Mechanical properties of honeycomb sandwich structure with different adhesive

iRk ST A8 S5/ MPa P D7) 48 )E/ MPa ST BY DIt/ GPa A A/ MN - mm? DY DINIBE/kN
a 2.43 0.64 174 429 127
b 1.95 0.36 89.2 289 94.1
¢ 1.72 0.37 89.7 290 92.8
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Tab.4 Pull-out strength of lateral M5 insert sample
i far/ kN
i
A-A B-B D
a 4.82 10.77 1.10
b 4.63 10.15 1.04
c 4.39 10.02 0.92
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Tab.5 Pull-out strength of plate M5 insert sample

. Hihr g/ kN
R o .
a 6.52 2.45
b 6.29 2.19
c 6.28 1.98
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