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MAE106 Mechanical Systems Laboratory
Quiz for Laboratory Exercise 4: Vibration I - Lightly Damped Second Order Systems
In lab 4, you measured the impulse and frequency responses of a beam.
1. Write in the box the differential equation that describes the beam dynamics, where:
m is the mass B L
c is the damping MX +cx+ kx:p
k is the stiffness
f is the input force
X is the beam deflection
2. What is the transfer function for the beam in terms of m, c, and k, given force as input and
position as output? T
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3. How would you calculate th@ﬁ%?ﬁfé/l frequency of the beam, given m, ¢, and k?
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4. How did you measure the natural frequency of the beam in lab?
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5. Was the beam overdamped, critically damped or @@QeYdampety (circle one)
6. Given the equation of the transfer function for the beam, how would you mathematically solve
for the exact resonant frequency @ for the beam? (You don’t need to do it, just briefly explain
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schematic representation of the §,\\ N\ N
accelerometer used in the experiments is moves withy A k 4 talee
shown in the figure. \ hé h

You found the transfer function of the m ‘%‘Q‘;“ '”“9()

accelerometer to- be: G(s) =2——m — c 40 W _
ms” +cs+k T S0 dor, vudive

What are the input and output for the =D

transfer functioq?
Input: &iccelererhion

. ). /
Output: dabflncemtf% 1h (frm;z(z Cred /pr ”‘/,,/14# ”)
8. How is the output measured inside the accelerometer?

A capac ;e seasor veasores c(m,e!u.fmd“rf the sprivgs

9. The accelerometer does not provide an accurate output signal for /’7 MA input
frequencies because it acts like a _ /ow pass ﬁ/‘??r' Y

10. In lab you calibrated the accelerqmeter'by finding the calibration coefficient. The calibration
coefficient relates __aceelerahon inputto __ o [tage. output.




