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Vibration Test System using Accumulated Fatigue Index
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Vibration Testing is an important technology in providing for a safe and secure society as
well as to control the quality of products and to minimize product cost. Vibration testing for
packaged-freight is wide-spread because damage during transportation must be avoided.
However. in evaluating vibration durability of packaged-freight, the accuracy decreases due to
the non-linear transmissibility of packaged-freight. In this study. new methods are proposed in
order to improve this accuracy.

(1) An evaluation method for non-linear transmissibility using the accumulated fatigue index

(2) A transportation scenario using logical operations (and. or)

(3) A method to calculate the safety factor based on an allowable percentage of damage on
the market

(4) An automatic system to derive test conditions using an allowable amplifying ratio

(5) A monitoring system for the rate of accumulated fatigue in order to judge the time to
failure without checking the inside of the specimen

The merits of the new test system using the above proposals are as follows:

(1) The system can improve the accuracy of evaluating durability

(2) Test conditions for each unique product can be derived automatically

(3) Analytical data obtained by this system is achieved to scientifically improve product
packaging
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Fig. 2 Examples of transportation scenario
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are decided by testers.

Number of specimen. N and Risk of misjudgment, R

<

Probability of damage on a test, P
is automatically calculated from N and R.

Probability of damage on a market, Pu
Coefficient of variance of durability. n
Coefficient of variance of transportation, n,

are decided by the specification of products.

Safety factor, SF
I]:> is automatically calculated

from Pr, Py, n and »n,

Fig. 3 Procedure of the derivation of SF from P,, etc.
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Fig. 4 Components of the present vibration test system.
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Fig.5 Components of the proposed vibration test system.
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