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Effect of Non—Gaussian Random Vibration on Packaging Response
Using Physical Simulation

Akira HOSOYAMA*, Katsuhiko SAITO** and Takamasa NAKAJIMA*
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We have proposed a new method for non-Gaussian random vibration testing to improve the currently used random
vibration test. The comparison of waveforms on the vibration table shows that the proposed method is expected to ensure a
more appropriate vibration test because it can generate vibrations closer to those produced during actual transportation when
compared to the traditional method. On the other hand, the contents of a package are surrounded by cushioning material,
and therefore, vibration is transmitted to the contents through cushioning material. However, the influence of the
non-Gaussianity of the vibration table on the contents of a package has not been examined experimentally; thus, the
difference in the response acceleration of the contents between the proposed and the traditional methods is not clear. In this
paper, a dummy package on the vibration table is vibrated by actual transportation and using both the traditional and the
proposed methods, and the response acceleration of the contents of a package is measured. The result shows that the
non-Gaussianity of the acceleration of the vibration table influences the response acceleration of the contents of a package,
and the accumulated fatigue of the contents changes depending on the kurtosis of the vibration table.
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Fig.1 Arrangement of cushioning material

Fig.3 Dimension of acrylic box
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Fig.2 Dimension of cushioning material

Fig.4 Dimension of corrugated box
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(a) A package fastened to
the vibration table with a lashing belt
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(b) A package unfastened to

the vibration table

Fig.6 Vibration experiment
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Fig.7 Acceleration time series of a vibration table and an acrylic box generated by
‘actual transportation’, the proposed method and the traditional method

(A package fastened to the vibration table with a lashing belt)
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Fig.8 Acceleration time series of a vibration table and an acrylic box generated by

‘actual transportation’, the proposed method and the traditional method

(A package unfastened to the vibration table)
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Table1 Comparison of kurtosis, skewness and RMS between acceleration time series

of a vibration table and an acrylic box generated by ‘actual transportation’,

the proposed method and the traditional method

Vibration table Acrylic box
Input acceleration RMS RMS
Kurtosis Skewness Kurtosis Skewness
{m/s? (m/s?
'Actual transportation’
9.0 0.0 10.1 45 —0.1 39
(With a lashing belt)
Proposed method
8.5 0.0 10.1 6.2 0.1 3.9
(With a lashing belt)
Traditional method
30 0.0 10.2 29 0.0 40
(With a lashing belt)
'Actual transportation’
9.0 00 101 43 04 3.2
(Without a lashing belt)
Proposed method
85 0.0 10.1 6.2 0.6 33
(Without a lashing belt)
Traditional method
30 0.0 10.1 29 0.2 33
(Without a lashing belt)
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Fig.9 Comparison of the accumulated fatigue among ‘actual transportation’, the proposed

and the traditional methods in the case that a package is fastened

to the vibration table with a lashing belt
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Fig.10 Comparison of the accumulated fatigue among ‘actual transportation’, the proposed

and the traditional methods in the case that a package is unfastened to the vibration table
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