Mechanical Vibration 1 (12)

Department of Mechanical and
Control Engineering

Hiroshi Yamaura

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



Response for an Arbitrary
Exciting Force (1)
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Response for a harmonic excitation
with one frequency component

Complex Excitation Force Response

f(t)=Fexp(iot) — x(t)=FH(iot)exp(iot)

Harmonic Excitation Force with one frequency component
f (t) = F, cos(emt) = F, Re{exp(iat) }

v

X(t) = F,Re{H (1w,) exp(iot)}

=F :Re{H (ia)l)}COS(a)lt) — |m{H (ia)l)}Sin(a)lt)]

Open Course Ware, 2009, Tokyo Institute of Technology 3
Copyright by Hiroshi Yamaura



Response for a harmonic excitation
with two frequency component

Harmonic Excitation Force with two frequency component
f (t) = F cos(amt)+ F, sin(w,t)

\

X(t) = F, Re{H (i) exp(iot)} + F, Im{H (io,) exp(io,t)}

= F,[Re{H (i) }cos(at) — Im{H (iw,)}sin(at)]
+ F,[Re{H (iw,)}sin(a,t) + Im{H (iw,) }cos(w,t)]
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Response for a periodic
[excitation with a period of T (1)

Periodic Excitation Force with a period of T

ft)=22+3a, cosl 227t |+ b, sin[ 7
2~ T T )

where 2 (TI2 2 (T12 2N
8= j_m f(f)dt, a, == j_m f(t) cos(?t)dt

2 (TI2 . (2n7m
b, = j_m f (t)sm(?tjdt
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excitation with a period of T (2)

[Response for a periodic

Response for a periodic excitation (1)
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Response for a periodic
[excitation with a period of T (3)

Response for a periodic excitation (2)

X(t) = Z C H(lz?)exp( 2_?_7[ j

where (a —ib
n n n>0
C % C. =+ 2
0 Lo a_+ib
2 ‘”2 - n<0

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



