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Fabrication and Characterization of Aluminum Honeycomb Panel

Kee Joo Kim
Department of Mechatronics Engineering, Tongmyung University
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Abstract A honeycomb panel is a plate made by attaching two surface plateson eitherside of a honeycomb core.
The honeycomb plate hasexcellent specific strength and energy absorption and is suitable for use in regions where
good impact resistance is required. Recently, with the increasing the need for a lightweight design to facilitate
transportation, numerous studies have been conducted using aluminum honeycomb plates as body materials for
vehicles such as automobiles and high-speed trains. In addition, honeycomb plates have excellent sound deadening
properties, as well as excellent heat insulation and durability. Savings in weight using lightweight materials such as
aluminum alloy for honeycomb panel’s skin can lead to increase fuel economy and reduction in air pollution. In this
study, in order to improve the design technology of the honeycomb plate material, the manufacturing technology of
the aluminum honeycomb core and honeycomb plate material and various mechanical properties of the honeycomb
plate were evaluated. From the results, it was found that the design of the manufacturing process of the aluminum
honeycomb plate, as well as itsproduction and characteristics, were improved. The resulting excellent energy
absorption capability of the honeycomb plate was due to the repetitive core buckling, indicating that the higher the
compressive strength, the higher the strength per bonded area.
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Fig. 1. Simulation model for normal mode analysis.
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Fig. 3. Schematic diagram of fabrication equipment.
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RESULT a: 1 (137.8251 HZ) - EIGEN VECTOR
DISPLACE: DISF MAx=1,481084. MIN=9,2B5E-5
TRANS MAG: DISP MAX=1.481064, MIN=9.285E-5

4-Lattice 224

Mode 1: Torsion Mode (137.8 Hz)

(a) Simulation results of 4-lattice



RESULT »: 1 {167.1226 HZ} - EIGEM VECTOR
DISPLACE: DISPF MAx=1,442579. MIH=1,11E-4
TRANS MAG: DISF MAxX=1.442579. MIN=1.11E-4

6-Lattice =~

Mode 1: Torsion Mode Mode (167.1 Hz)

(b) Simulation results of 6-lattice

Fig. 4. Results of normal mode analysis (4 & 6).

Table 1. Comparison of modal value btw. 4 & 6.

Lattice Shape Mode 1 Mode 2 | Mode 3 | Weight
4 137.8Hz | 366.6Hz | 392.7Hz | 3.68 kg
6 167.1Hz | 251.6Hz | 358.4Hz | 03.62 kg
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Fig. 5. Honeycomb pane with 4.76 mm lattice celll.
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Fig. 6. Stress-strain curve after compression test.
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Table 2. Results summary after compression test.

Table 3. Results summary after tensile test.

Specimens AT-1 AT-2 AT-3 BT-1 Specimens AT-1 AT-2 AT-3 BT-1
Adhesive Method Glue Glue Glue Brazing Adhesive Method Glue Glue Glue Brazing
Al Alloys 5052 5052 3003 3003/4045 Al Alloys 5052 5052 3003 3003/4045
Cell Size (mm) 3.18 4.76 6.00 8.66 Cell Size (mm) 3.18 4.76 6.00 8.66
Core Thickness(xm) 50 50 100 100 Core Thickness(xm) 50 50 100 100
Compressive Strength |, ) 251 455 2.19 Tensile 3.54 2.53 334 3.68
(MPa) Strength (MPa)
S‘re“gth/gj:s)ive Ared | gy 87.7 102.0 710 Smngwg\il;:we S 903 75.0 >119
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Fig. 7. Stress-strain curve after tensile test.
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