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Complex exciting force and
[response (1)

Damped one degree-of-freedom system

mx+cx+hkx=f

Exciting force Response

f, = Fcoset ey x(1) = ACOS(w + )
f, =Fsinot e x(t) = ASIN(w? + )
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Complex exciting force and
[response (2)

Complex exciting force

f(¢t) = Fcosmt + iF SIn ot
= Fexp(iwt)

. x(t) = Acos(wt + @) + iAsin(wt + @)
Response = Aexp(ig) exp(iwt)
= X(iw)exp(iot)
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Complex exciting force and

[response (3)

If once X(iw) is calculated,
x.(t) = Re{X (im) ex
x.(£) = Im{X (i) ex

and

A(w) = X (iw)|
#w) = LX (iw)
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Freguency response function
[for force excitation (1)

Damped one degree-of-freedom system

mx+cx+kx=f

Assume x(t) = X (iw)exp(iwt)
and  f(¢) = F exp(i wt)

then
X(iow) 1
F (k —mo®) +icw

Open Course Ware, 2009, Tokyo Institute of Technology
Copyright by Hiroshi Yamaura



Freguency response function
[for force excitation (2)

Define X = E
ok
Dynamic amplitude ratio | X (i@) k
X, } (k —mo®) +icw
1
T 1-QY) 4200
where () = @
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Freguency response function
for force excitation (3)

Gain (dB)

Gain(dB) = 20log, X)((m)
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Fig.1 Frequency response function of the dynamic

amplitude ratio
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