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1) (15 pts) The spring actuator shown in the figure operates using the air pressure
from a pneumatic controller (p) as input and providing an output displacement to
a valve (x) proportional to the input air pressure. The diaphragm, made of a
fabric base rubber, has an area A and deflects under the input air pressure against
a spring of stiffness k. Find the steady-state response of the valve under a
harmonically fluctuating input air pressure p(t) = p, sin ot for the following data:

p, =10psi, o =8rad/s, A=100in*, k=400lb/in , weight of spring =15Ib,
weight of valve and valve rod=201b
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3)

. a) the natural frequency of the structure o _ ®
b)" the damping constant of the system . . | B : 1;'
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(20 pts) A counterrotating eccentric mass exciter operates on a structure having a
mass of 181.4 kg. At a speed of 900 rpm, it was observed that the eccentric
masses were at the top position and at that same instant, an upward deflection past
the equilibrium position occurred with a magnitude of 21.6 mm. If the unbalance
of each wheel of the exciter is 0.0921 kg.m, determine =~ =~
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