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Example: Vibration Test Apparatus

Mechanical devices are often tested for vibration resistance in an apparatus that simulates
conditions of daily use. Suppose that a small device of mass 0.35 kg is required to
withstand 100 oscillations in 60 s at a maximum acceleration of 2g. Assuming that friction
can be neglected, find (a) the stiffness of the spring to which this device must be attached,
(b) the amplitude of the motion, and (c) the maximum speed of the device during the test.

Given: m=0.35kg ; T=(605)/(100)=0.65s ; a, . =2g=19.6 m/s?

Known equations:  w=+k/m ; T=2r/0w ; a,=0"d ; v__=aoA
(a) Solve for @ from 7, (b) Solve for A from (c) Calculate v,
then X from @ known a,,,,

Vo = @A
06=7T=27/w a_. = A =(10.47)(0.179)
= @ =10.47rad/s 19.6 = (10.47)* 4 =1.87 m/s

A=0.179
w=A~kl/m —_——

10.47 = \Jk/(0.35)

= k=384 N/m
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