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Length Optimization for Unconstrained Visco-elastic Damping Layer of Beams
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ABSTRACT

Length of an unconstrained viscoelastic damping layer on beams is determined to maximize loss factor using a numerical search
method. The fractional derivative model can describe damping characteristics of the viscoelastic damping material, and is used to
represent nonlinearity of complex modulus with frequencies and temperatures. Equivalent flexural rigidity of the unconstrained
beam is obtained using Ross, Ungar, Kerwin{RUK] equation. The loss factors of partiaily covered unconstrained beam are
calculated by a modal strain energy method. Optimal lengths of the unconstrained viscoelastic damping layer of beams
are obtained with respect to ambient temperatures and thickness ratios of beam and damping layer.

’ls4y
: 25 ulE o) F A4 (shift factor)
: BAME
; B 99 Al (complex modulus)
: ¥ % E(strain)
. &34 (frequency, Hz)
cRY A
c ARE R A
c Ro} AAE FAui(=H,/H,)
: &M A4 (loss factor)
L R F(=Y-1)
s 7HA3 8 F (stiffness matrix)
: 2 2k 8 ¥ (mass matrix)
g
;& S (temperature)
: A ZH(time)
1§ F(stress)
D gAY oA
: ¥ S(displacement)

Q
3

mQ‘

~

a»m\m\m

e L

FzEd FAL 2 AFE QosH, T2EY

il

» Fogigm 7)AF S
E-mail : dooho@dongeui.ac.kr
Tel : (051) 890-1658, Fax : (051) 890-2232

o WP T 242 AT ER

AG oM g AEY 77+ FMURE
789 Artel A A dFE Perh T
B yr9 &445%loss factor) AA E3,
A HE F g A5, AF2 Ayt H8
o}, olg)gk B¢ e AT F& oY T
EAEA I |, &AAFA W B AR
BAE 2B ¥dd R2NA AF BFL F
ol $E2Q WFAo] whge] go] 2ojn it
Hed B (viscoelastic materiall S o] &%
27 Az Aol e AAHeg gl AA F
Wt opuz, ARPAAME $537] HEA B
o} ol &5 3 3ot

T2EY 4o dad & yAse AFE
A A7l WWe  F4A3 3 (constrained
damping layer) & °l43t: Wid E74 AR
Z(unconstrained damping layer)& o}&3=
woz Wiy £ ok T& ANFE 2A F

o0 okt PN o o

Heds"

H;
<HEH>
<HE RS>
Fig. 1 Unconstrained viscoelastic damping layer on a
beam

- 665 -



HNIE o :‘*" 532 A, A
HE A o] 9 AAto] dojdrt o
_CLE —?Aaé AAZo] oA 7 FEo)

A 8343 A Eo] Au|Log AANAYES
g & ) med 453 59 E2o S wol
2olq 9t

AAZFo] Bid FEES Mt ANE B
HAAE AHAAAL wE Ax FE AR
9 #4 d9e2 AYE FUH. AAFE 7A
e AgA 2xo ZHEAL 2 -‘?—Z]——_[’-Z
of et £xg AW Fuse] mat 34 Weln
A AAFE zEs B SEH A ol s}
re oty & £ v a3y Jed
A7 Z0) Z.”é BoA AAZe RAzlolg)l 9
AE HAZE D& A= AEA B EA
1Pk et 7}7@3}71\4(124 9 zpae me
AAF o B WaeE jasie o g__:
] ¥sle & EAHL 1EE A9= AY ¢

o nllo

Iy
E
S
T U
1%
2
o
-
-
3
3
g
&
hd
L
7]
Temperature
A
E
o}
B n
'S
0
8
-
p
2
=]
3
-3
&
a
g
(7]

Frequency(log scale)

Fig. 2 Storage modulus and loss factor of a typical
viscoelastic material with frequency and temperature
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