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Fig 1. FRF for reference location
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Fig 3. FRF for beam 2
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Fig 5. FRF for beam 4

Frequency Response Function

— — —Reference
Beam5

(O Natural frequency|

Amplitude [dB/1.00 (m/s2)N]
TEnE

o
&

[
=1

s
=y

40 50 60 70 80 80 100
frequency [Hz]

Fig 6. FRF for beam 5

=)
=]
m L
=

Frequency Response Function
40

— — —Reference

Beamé
O Natwal frequency

Amplitude [dB/1.00 {mis?)/N]

frequency [Hz]

Fig 7. FRF for beam 6

Fig 1& reference?l beam 79 A& Qof 7t
£E72 23en, JlAS 2 mo| FRFolt}
Fig 2~Fig 79 Zi}= beam 1~60A 24719
beam@| £of 7M&=AE HRIAZIL, 7S S
T|2] FRFQ} referenceoAqe] FRFE ZAXA BT
gh Zloltt. o7]A reference®| =tfigto] Y
o2 BYESH BEO] frequency’} ZHzHo] bearnJ

1%@%4@ g 4 9tk 7 beamd] 1955
A=
T =2

-

Natural frequency
peam f.[Hz]
1 15.75
2 19.50
3 24.50
4 32.50
5 42.75
6 59.25

Table 1. Natural frequency of beams

2. Equivalent mass & equivalent stiffness
beam& 1 DOF A|AHlo] ofyX|gt E 7}A] 714
2 =gl =W 1 DOF AlAsloz Aztstel st
o] A&t sto] Angoz o]fojfl AJAHIC
2 G & oot o] fje] A™FS equivale
nt mass, AZ39] stiffnessE equivalent stiffn
ess2t Sihct

2 AlFofA] beamS ZTH=Z THASI, Eule
r-Bernoulli beam©2 7}dst & beam? & A
oflMet shsol ZhelAlthal ZHgstd AA= A1)
w22 ZuE 4 4 U

_ L
6—ﬁp (1)

5= beam EoJA9] deflectiono]il, E= beam
o] EAAISL, = beam® ©WHO] moment of
inertiao]t}. o] Al F=rkr&2 HHYA A2}5HS]
S o ko] 3fEsl= o] equivalent stiffnesso]
B2, beam system9] equivalent stiffnessi= 2

(2)9+ o] Lbepd 4 9lck.



3EI
keq = 7 (2)

beam®] moment of inertial Al(3)1} Zo] A

Argt 4 Qle.
_ 1,
I= 12bh (3)

b+ beam?® THOA 7I2 Zo|¥, he E£0|0]
T}, beam® =AX|9F E®AAS, moment of
inertias Table 20 YEJ ST

E L b h
Beam
[GPa] [mm] [mm] [mm]

1 350 2 50
2 318 2 50
3 285 2 50

195
4 250 2 50
5 217 2 50
6 185 2 50

Table 2. Property of beams

Table 29] o]&3to] ZF beamQ]
moment of inertiasS AANIH TE beamofA]
0.3333x 10~ “m*o]u], A(2)2 o]8&3slo] 7} beam
9] equivalent stifnessE AASt Zio] Table 39
UERY it

2HRS

Equivalent stiffness
Beam b, N/mi
q

1 454811

2 606.392

3 842.365

4 1248.0

5 1908.338

6 3079.778

Table 1. Natural frequency of beams

A 2myoz olRolfl 1 DOF AlAHOA

LeRERE A4)eH 2ol m, o kS ol&to]
A O
~

w, = | —+ (4)

eq

_—

P

w,2 beam?| natural frequency(il-8-%l54)0
of. & Aol 22| beamolM w,& Al4tst
7. beame| FYBHAZ Folof kS AN
o8&  equivalent massE F 7}
valueZ UERH Zlo] 2|(5)o]ct.

ol

9 38

known

k( k(
My, = 621:# (5)

w;, (27rfn )2

Al(5)E E3to] Zt beam® equivalent massS

[e]
AlAsto] Table 40f UeRHCH
Beam S ,Hz] koqlN/m] M, le]
1 15.75 454.811 46.442
2 19.50 606.392 40.395
3 24.50 842.365 35.547
4 32.50 1248.0 29.929
5 42.75 1908.338 26.449
6 59.25 3079.778 22.222

Table 4. Equivalent mass of beams

X712 =33t 2 DOF system

|2 23St 2 DOF system®] 2S84 AlS
2}7+9] cordinateQl z; z,0 THaHA] LFERH® Al
(6), (7t 22 JEi= HeERd & Qlot

o

gor

R
o

-

L

ml‘rl”:fl*klxl+k2<x2*xl) (6)

W’zxz//:*kz(xz*xl) (7)

= AN f12 ARRIT FEj] RlFolm=z, ZF
7+o] cordinate®] output E3F ARQIT} FEf= Ut
EfUix| ez, Al(8), (9). (10)2} Zo] fi,x, 2,5 U
Epd 4 glok.

f1(t) = Fysin(wt ) (8)



x, (t) = Xsin(wt) 9)

systemo] g0} Folgo] Qe
muw 77k A(12), (13), (14)0] LrEpc)

>
4=
o
[0}
Q
B
I
>
[~
o

(12)0l et w,, w, =

17](absorber)?] 1-QxlE2olct E3}

UEtd p= beam(F A|AHNQ] Afof
I

Da)

<]
£ J
2 o

-

—
—_
w

~

|

— o

S
ol
rN
N
1o
M)
off
1o
=)
i
L
m
=
i
o
o
off
(@]
A

2o oo

o >
4>
¥9,
=]
ket
>
i)
p
—~ =
P o

[Xl} _ 1 ky — myw® —k, {Fi] (15)
X2 detA kz kl + kz - Wllwz 0
{Xl} _ 1 (k= mow®) Fy
X2 detA kZFl

{Xl}_ keyky
X2 N detA

X = E (19)
1— (14 p—( )2)<;" )2f<;” )2

X, = = (20)
L (1 e (L = (2

4. EX7]9] equivalent
stiffness®t beam?] &% A7

mass, equivalent

Al 2 AoA AFgsHs EA7]9

2 Table 50f UERHCE.

ogh
oz
o
oX.

Dall

L[m] h[mm]

175 20 1

Table 5. Property of absorber



RFEZ UErd Zolch.

Frequency Response Function

= = = 'Reference
Absorber

o

Amplitude [dB/1.00 (m/s2)/N]
3

0 10 20 30 40 50 60 70 80 90 100
frequency [Hz]

Fig 7. FRF for absorber

L

1667 x 10" “m'dS AL £ A1, A(2)S
£5to] equivalent stiffnessE AAtstch 1.5
=209} equivalent stiffness?] Zfat Al(5)E o]
5to] equivalent stiffness2 AAtste] =& U}

oo A

ol

W Zlo] Table 6°]tt.
k,,[N/m] S »[Hz] Myl8]
182.924 32.5 4.362

Table 6. Equivalent system of the absorber

UYoIH AHBE EA71: beam 42 L.9Al
4

1o
kor
Jo
e
ol
>
=2
:log
ofl

ol
ol
rr

N
N

A7 AEshe dde & 4 Ao

L FAVIE ARESHHA 41719 2ol A
Hol AmS 7FstH §A1719] ARAls4s WA
71 % 9ltt o] E35lo] beam 1, 2, 3, 5, 69
gore SIS A 4 o

A7 Amo] atE AHEAIZZ o] 1LFAl
=55 Amol &4z ASHH A1) 2, of
oot MRAFSol thste] A&AAHCH & AmS
AR Zlo] A(22)0]th

k
w,(Am) = _—— (21)
ew-i— Am
k
Am(w,)= eq; —m (22)
w

Table 104 st ZF beam®] 1GXl&5 25 Al(2
2)9] w,o thYstH z

7}
st7] Yt Ama ANE & Qdal, o]

Table 7
of YERIC.
Beam A mlg]
1 14.214
2 7.756
3 3.314
4 0
5 -1.841
6 -3.051
Table 7. Required mass change for
absorber to remove the vibration of each
beam
741710 Table 7] sigst= T 41719 &
of DFe £71E 5 Qlowl The beamo] 1O
50 dgote AL Foote FA7I2 AR
4 Qlet
AR



