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Study on Vibration Characteristic Evaluation of Polyethylene Foam
Used for Cushioning Material of Cultural Properties Packaging
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Specialized tracks are used in the transport of cultural properties, and each process is carefully
transported by a specialized technician, so basically the vibration received during transport is compared
with case of commercial products, it is much smaller. However, even though the level of vibration in the
environment is low, the material itself is extremely fragile, so careful attention must be paid to the
cultural property. It is necessary to understand the vibration characteristics of the packing material in an
environment where the input acceleration is low. Vibration test for understanding the vibration
characteristics of the polyethylene foam material used frequently in the packaging of cultural properties
was carried out. As a result, it was found that the natural frequency of the cushioning material changes as
the input acceleration changes. In addition, when the input acceleration decreases, the transmissibility at
the natural frequency of the cushioning material sharply decreases accordingly. It is important to
understand the vibration characteristics of commonly used packaging materials in detail within the range
of the cultural property transport environment level.
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Fig.1 Wire rope isolators were set on the bottom
of packaging case for big buhddism statue.
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Fig.2 Polyethylene foam blocks were set
between buhddisum statue and wooden frame.
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Fig.4 Vibration testing system on site
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Fig.6 Transmissibility vs frequency of each
Table 1 Test condition acceleration at 40mm thickness -
0.025 kgf/cm?

Mass of Cushion area | Static stress
weight (kg) (cm?) (kgf/cm?)
10
L & Thickness (mm)
20 0. 050 8 40
30 0.075 2 - 50
40 400 0.100 L6 N | - s
[ S — a v\
50 0.125 E 4 ,’ y
60 0.150 g SN N
T2 i RSN
Table 2 Vibration condition 0 i
0 20 40 60 80 100
Direction Vertical Frequency (Hz)
Frequency range 4 Hz - 100 Hz Fig.7 Transmissibility vs frequency of each
Sweep rate 0.5 Hz/s thickness at 0.1G - 0.025 kgf/cm?
Number of sweeps 1 (one way)
Input acceleration 0.16 026
P 0.5G 0.8
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Fig.8 List of experiment results plotted on 3D coordinates with Frequency set as X axis, Static load
as Y axis and Transmissibility as Z axis.
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