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Abstract

This study performs the structural analysis and the optimum design of a vibrating metal damper to absorb vibration energy.
Unlike other dampers such as rubber bearing, friction or viscose dampers, the present vibrating metal damper utilizes the plastic
deformation of a steel and its associated hysteresis phenomenon to reduce vibrations of structures. To optimize this vibrating metal
damper, it is important to obtain plastic deformation through the damper. To achieve this, the shape optimization method is developed
and applied to find out optimal envelopes of the metal damper. Depending on the parameterization scheme, some novel optimal shapes

can be found.
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Fig. 1 Dimension and stress distribution of initial model.
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Fig. 2 Stress-Strain curve of assumed material and
amplitude of the cyclic load condition.

26, @A §h2 200GPas AHE3IIT. Alge] #3
A FAL Fig. 2(b)oA & < v}, 48 22
ABAQUSE Bato] mdd ¢ fgtass)s
o1 Python scriptE £319 3| AHBA| A~ FEE

= FE35r

oo 0_1‘:?
o

.l
¥ o M
o

3

Of

U o

)
2

=}

EO
o

w
]
r
0
Sh
1©
ogt

A 3=

Joi

3.1 53/\01- x| A

S

L0
e
x

CEE

w

wFES FHANEZA G A8 Y] 5ed 3 A e
skl A9 93 HAstE APt e g, AX
A 9] T2 H Al AeAs= ofv] HR QYA ofFefrl
vk St ole B J-9 55 ARG A Al AR,

52 HEd B 5 At 712 AR e SRR

HAE - AR - A 2l E

Mo

&3 JITHKim, 1995: Nagai, et al., 2004: Ohsaki and
Nakajima, 2012; Lee and Yu, 2017). ©] 5 Z=Ad|
9 AZGA) (Steel shear panel damper)] &7 4 s}o]
e A1e] 7 ABAQUSE B8 Fratass|oltt Python
< B9 vl £4 % AA HA3 daelES o] sk T
3t 5 B Ao I EH o R e fARIAT, A5
ZE BA AF W3S Hadeher T oald A
P B At AR R QG & A AR AuisE

A

2

| =3

=

FAAQ BiEE Aerhe FdA AeldE et B dae
©

E(xy)

Subject to V(x,y)<V’ (1)
-30<x<30,300<y<900

Max
XYy

o714, B AHEA AR Q13 olx] Ak B2 uelie
A8 AA3H= Control point®] » 2y #E WEE 22

z. yolth ¥39) #1& ¥l Az} vel Vool

3.2 34 AAMSs 4

o,

ARNAR 9 @S 18leH ABAQUSY 22l 7%
, Control PointE 24 HF=Z ol o|& A7

Sux HAAAZ A ook B A AAZ S

[ . [ L [ [ ' 3
X1 X1 X1 X1 X1
300 mm Y1 Y1
400 mm ¥i
h 4 Y - r -
ry - -
X
2 - x2 & yq x2 & yq
h h
»~ .
X3z &
300 mm Xz&a M
400 mm ¥ ;;': ¥ x3‘ ; x;
. 300 mm 600 mm 600 mm
[ - L)
! x4 & ¥z
Iy y @
400 mm Y1
300 mm Y1 Y2
¥ ¥ + . X5
(a) Case 1 (b) Case 2 (c) Case 3 (d) Case 4 (e) Case 5

Fig. 3 Specification of optimization parameters for each of four cases.
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Table 1 optimization results(Initial hysteresis loop area: 1.412kNm)

Case 1 Case 2 Case 3 Case 4 Case 5
o 29.85 o 19.72 o 29.73 o 17.10 o 19.48
2y -10.85 2y 2.24 2, -13.59 2, 1.34 2, -13.97
73 -22.20 ¥ 449.76 74 -23.22 74 -26.08
Optimal values{(mm) n 323.79 T4 -8.08
Ty 18.54
¥ 473.62
Ya 788.48

Hysteresis loop area(kNm) 2.105 2.426 2.239 2.434 2.450

Improvement 49.08(%) 71.81(%) 58.57(%) 72.38(%) 73.51(%)
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