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Low Velocity Impact Behavior of Aluminium and Glass-Fiber
Honeycomb Structure

Jin Woo Kim*, Cheon Won*, Dong Woo Lee*, Byung Sun Kim***, Sung In Bae**, Jung Il Song**'

ABSTRACT: In this study, impact behavior of aluminium and glass-fiber structure is studied under low impact
velocity. Compression test is carried out to investigate the compressive strength of the specimens. The degree of
damage is observed using microscopy and compared with the experimental analysis data. The maximum load capacity,
impact strength and elastic energy of glass-fiber honeycomb sandwich panel are more than the aluminium honeycomb
sandwich panel.
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Table 1. The types of honeycomb sandwich panel

R . Core Core size Thickness
Skin materials . .
materials (inch) (mm)
Glass- fiber/Epoxy | Aluminum
] honeycomb 1/2" 1.0/4.0/1.0
Aluminum (A3003H12)

Table 2. Material property of A3003H12 and Glass-fiber

Material A3003H12 Glass-fiber
Density [kgm™] 2730 1700
Poisson’s Ratio 0.33 0.14
Young’s Modulus [GPa] 68.9 15.5
Yield Strength [MPa] 124 -
Ultimate Strength [MPa] 131 152
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Table 3. Impact height and impact velocity of impactor

Impact weight | Height (cm) | Velocity (m/s) | Energy (])
5.27 1.02 5
95N 10.53 1.44 10
15.80 1.76 15
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Fig. 1. Drop weight impact testing machine (IM10T-20).

Fig. 2. Specimen fixture of drop weight impact test.
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Fig. 3. Location of drop weight impact.
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Fig. 4. The results of the compression tests of aluminum honey-
comb.
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Fig. 5. The results of the compression tests of glass-fiber honey-
comb.
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Fig. 6. Behavior of impact load vs. time of 1/2" cell Aluminum
honeycomb with 6 mm thickness after impacting of
9.689 kg, impactor; (a) 5 J, (b) 10J and (c) 15 J.
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Fig. 7. Behavior of impact load vs. time of 1/2" cell Glass fiber
honeycomb with 6 mm thickness after impacting of
9.689 kgf impactor; (a) 5 J, (b) 10 Jand (c) 15 J.
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Fig. 8. Behavior of absorbed energy vs. time of 1/2" cell Alumi-
num honeycomb with 6 mm thickness after impacting of
9.689 kg, impactor; (a) 5 J, (b) 10J and (c) 15 J.
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(b) Glass-fiber

(a) Aluminum

Fig. 10. Visible damage of each specimen.
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