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Comparative Study of Accumulated Fatigues Caused by Vibrations

of a Cart and a Testing Machine
-Effect of a Probability Density Function on Accumulated Fatigue-

Akira HOSOYAMA* and Takamasa NAKAJIMA*
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In order to improve the accuracy of vibration tests, an investigation by a numerical simulation was
performed so that the effect of a probability density function of random vibration on accumulated fatigue
would become clear.  In addition, an experiment to run a cart was performed to confirm the difference
between accumulated fatigues of transportation and vibration tests. From the result of a numerical
simulation, it was shown that when kurtosis was larger, the maximum of acceleration became larger.
Consequently, it was indicated that accumulated fatigue became larger in spite of using the same PSD.
Moreover, from the running experiment, it was confirmed that vibration tests always had a gaussian
distribution, but transportation didn't always have a gaussian distribution. Furthermore, it was shown that
there was a large difference between accumulated fatigues of transportation and vibration tests as well as
the result of a numerical simulation. These results show that vibration tests are not always the same as
transportation, and in order to perform an accurate vibration testing, we need to consider a probability
density function as well as PSD of transportation acceleration.

Keywords : Packaging, Transportation, Product Damage, Vibration Test, Acceleration, Non-Gaussian
Distribution
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Tablel
Tablel
Fig5 Fig.6 Fig.7
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Fig.5
Fig.7

Fig.8 ) K=3 S=0 (ii)
K=5 S=0 (iii) K=7 S=0
Fig.8
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Tablel Kurtosis and skewness obtained by
numerical simulation

3 0 2.97 -0.01
5 0 4.76 0
7 0 6.63 001
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Fig.7 Relation between probability density

function and kurtosis
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(b) Vibration testing machine

Fig.9 Acceleration waveform of a cart and
vibration testing machine
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Fig.10 Acceleration PSD of a cart and
vibration testing machine
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Fig.11 Probability density function of a cart and
vibration testing machine
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Fig.12 Accumulated fatigue of a cart and
vibration testing machine
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