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Method of Generating Non-Gaussian Random Vibration
Using Group Delay Time for Vibration Test
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Vibration test systems in use today generate Gaussian acceleration time histories using road data PSD

(Traditional method). Nevertheless, it often happens that field-measured vibrations have non-Gaussian time

histories. Consequently, a difference exists between the acceleration time history of road data and that generated

using the traditional method. Therefore, the accuracy of current vibration test systems is not sufficiently high. For

this research, we proposed and evaluated a method of generating non-Gaussian random vibration based on an

earthquake vibration generation method. We demonstrated the validity of the proposed method through comparison

with acceleration time histories obtained from road data, the proposed method, and the traditional method. The

proposed method is expected to eliminate damage during transport and to reduce excessive packaging.
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Fig. 1 Flat PSD in the frequency range 3-200 Hz.

Kurtosis

0 100 200 300 400 500

Standard deviation

Fig. 2 Relationship between kurtosis and standard deviation.
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Fig. 3 Position of acceleration sensor.
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Fig. 4 Acceleration time history of cart vibration.
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Fig. 5 PSD of cart vibration.
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Fig. 6 Acceleration time history of non-gaussian simulation
by proposed method.
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Fig. 7 Acceleration time history of gaussian simulation by
traditional method.
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Fig. 8 Probability density functions of acceleration time
histories generated by cart vibration, proposed
method, and traditional method.
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