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; ngine spe .y
ments, to experience 1.0- gine speed the wing is known, from other measure-

accelerati
of 10 m/s. g tion. The accelerometer measures an acceleration

If thc aCCClelOIllclcl haS a 0.0 l'k !llOVlIIg mass a"d a ddl"ped llatu]a‘
g
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T Response 10 Harmoro-wmn

acceleration is used to calculate the damping and stiffness parameters associated with
the accelerometer.

Solution From equation (2.93), the amplitude of the measured values of acceleration
|w?z(1)| is related to the actual values of acceleration |3(r)| by

w2z _ 1 _lom/e _
Ol - VA=t + @y 98m/s

1.02

Rewriting this expression yields one equation in { and r:
(1 = )2 + (2U)* = 0.9

A second expression in { and r can be obtained from the definition of the damped
natural frequency:

woe:wf\ ‘ I_jYZ- w, w1 1 628 rad/s _ = Y= ] —}7’

oy w\1-¢ r ,___1—{2: 628l'ad/5— \"7— 1—?2'
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Thus r = V1 — {4, providing a second equation in { and r. This can be manipulated %?7;___ je X

to yield 22 = (1 = r?), which when substituted with the preceding expression for r
and { yields

¢+ 421 - ) =096
This is a quadratic equation in (%

3 -4+ 096 =0 N U,\da(o/ﬂwpﬂ/{

This quadratic expression yields the two roots { = 0.56, 1.01. Usinthe 2
damping constant is (V1 = £ = 0.83, 0, = wg/ V1 = ¢ = 7580rad/s

¢ = 2mw,L = 2(0.01)(758.0)(0.56) = 849N" s/m
Similarly, the stiffness in the accelerometer is

k = me? = (0.01)(758.0)* = 57456 N/m




