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ABSTRACT

System identification for cylindrical oil dampers is carried out based on a series of dynamic

experimental tests and theoretical approach for the analysis of the experimental data. Experimental

tests are conducted using a specific hydraulic actuator in the wide frequency range from 10 Hz to 90

Hz. From this study, it is confirmed that control force of the damper is composed of inertia,

damping and restoring components. In general, both restoring and damping components are significant

and comparable. However, the portion of the inertia components becomes more significant than to be

negligible in the high frequency range.
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A et & AYANE o|EHor fyste A
2P S AL235)9iT) o] Ao AE = 11719 A Table 1 Test specimen
a]‘_ljfsg .ﬁ_j] %Jjﬂ_g— @74] xﬂz};‘g].gigtq’ 10 Hz ~ 90 Case no. | Type |Side clearance|Inner orifice QOil
Hz7}A] v|aA go Fulgo oA theksl AdS: Case 1 0.5 mm N.A. Cylinder
P&} Case 2 1.0 mm N.A. Cylinder
Case 3 1.5 mm N.A. Cylinder
2. TEM AE Case 4 N 2.0 mm N.A. Cylinder
Case 5 0.5 mm N.A. Silicon
AUy FA f1ue] 554 A¥Hes 1 Case 6 1.0 mm N.A. Silicon
3l7] Y3l Fig. 1] Bole Az & 2714 HEjA Case 7 1.5 mm N.A. Silicon
Y, B AFAE Aoty AY A= o Case 8 2.0 mm N.A. Silicon
g A Ui 93 gaEo] AAHo lon, Case 9 1.0 mm | (25%3) mm | Cylinder
Ao} 9 2E Abo]9] side clearance”}t 28] ¥] 2~ Case 10 | B 1.0 mm | (25%4) mm | Cylinder
AdEke s "k Lgda Fr)e mE e Case 11 1.0 mm | (25%5) mm | Cylinder
EAS AHBEY] ¢35 4719 side clearance Z17]
(0.5mm, 1.0mm, 1.5mm, 2.0 mm)E LI}
, 2719 92 A (cylinder oil, silicon oil)E 4 Table 2 Oil specification
Ay U] ZAEn BE AdA= Ad A Item Cylinder oil Silicon oil
o ] WAE o] AxZF 0@y 272 T Specific gravity 0937 @ 15T 1.070 @ 25 C
4H oz HASAY. Side clearance®] 7] ¢ Kinematic viscosity| 222 @ 40 400 @ 25 C
Aol s, AA7Y e@ssd Al 3Aes > 20 @ 100 ¢
mm x [3, 4, 5]mm)E 2} Dynamic viscosity | 0-208 @ 40 C 0428 @ 25 C
Wetd A® 9 BY HAAE 47 8 2 3% (e 0019 @ 100 T
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Ak wlol| = side clearance’} IA] ¥owmw A
3 Fol= AH(alignment)S FAE F d= I
& kst AFTE GolM R rfr, mhE F9
A A s 55 ZYAt € A nf
ZQ 9t 119 seal 247F ALE AL

A Ao Y8 U2 cylinder oil?} silicon

Cylinder oil(*22"g : Mobilgard
570/ kg FAZANA del AgEE 2ol
), silicon oil(EH™: KF-54)2 cylinder oilol] Y]
af AE7F ol AR AHHE Y 7 S AL

2 wuso] Atk S AAIA A ATFa

Table 3 Hydraulic actuator for test specimen

Item Property

Frequency (Hz) 0 ~ 100

Stroke (mm) 0~ +£5
Load (N) 0 ~ 10,000

Fig. 2 A-type test specimen

Thermocouple
Specimen
Load cell

Actuator
Servo valve

Fig. 3 Test set-up
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Fig. 5 Load-displacement curves at different frequency
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Fig. 6 Maximum forces at each case
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Table 4 Test results for Case 2(A Type)
) @ ® @ ® ® @) ® ©) © @
w Uy F, € Area M K10 | K10 AE | ¢, /10" | Temp.
(Hz) (mm) (kN) (rad) (N'm) (kg) (N/m) (N/m) (N'm) | (N's/m) (C)
10 0.511 1.822 4.847 2.745 72 0.051 0.353 2.899 5.623 233
20 0.496 3.215 4.688 4.875 72 0.027 0.648 5.008 5.157 24.0
30 0.488 4.470 4.626 6.793 72 0.105 0.913 6.827 4.841 24.8
40 0.511 5.622 4.418 8.535 72 0.365 1.053 8.637 4.189 258
45 0.492 6.000 4.350 8.914 72 0.490 1.140 8.672 4.033 275
50 0.492 6.376 4.135 9.392 72 0.778 1.086 8.258 3.456 28.2
60 0.492 7.307 4418 10.305 72 0.533 1.421 10.808 | 3.770 293
70 0.420 7.946 4.565 9.183 72 0.417 1.871 10371 | 4255 278
80 0.485 9.606 4319 | 13.195 72 0.941 1.829 | 13518 | 3.639 354
Table 5 Test results for Case 4(A Type)
@ @ ® @ ® ® @ ® ©) © @
w g F € Area M KN0' | KN0 | AE | ¢,/10' | Temp.
(Hz) (mm) (kN) (rad) (N'm) (kg) (N/m) (N/m) (Nm) | (Ns/m) (0
10 0.500 0.592 4320 1.087 7.2 0.048 0.109 0.859 1.741 19.0
20 0.465 1.087 4.197 1.616 7.2 0.127 0.203 1.382 1.619 19.0
30 0.416 1.534 4.442 1.910 7.2 0.124 0.355 1.932 1.885 19.2
40 0.378 1.837 4320 2.002 7.2 0.231 0.449 2,016 1.787 19.6
45 0.374 1.962 4.074 1.972 7.2 0.370 0.421 1.851 1.490 20.6
50 0.347 2.104 3.988 1.966 7.2 0.473 0.454 1.718 1.445 21.6
60 0.298 2474 4.074 1.986 7.2 0.597 0.667 1.860 1.769 22.1
70 0.294 2.877 3.706 1.955 7.2 0.966 0.523 1421 1.190 22.7
80 0.485 5.520 3.829 6.014 7.2 1.062 0.722 5.337 1.437 29.1
90 0.465 6.930 3.866 7.639 72 1.346 0.988 6.709 1.747 27.8
Table 6 Test results for Case 11(B Type)
@ @ ® @ ® ® @ ® ©) © @
w g F € Area M KN0' | KN0 | AE | ¢,/10' | Temp.
(Hz) (mm) (kN) (rad) (N'm) (kg) (N/m) (N/m) (Nm) | (Ns/m) (0
10 0.506 1.793 4.541 2.739 7.1 0.063 0.349 2.809 5.557 143
20 0.491 3.168 4.565 4.716 7.1 0.106 0.638 4.834 5.079 14.4
30 0.506 4353 4.442 6.231 7.1 0.255 0.829 6.668 4398 14.7
40 0.491 5.572 4.172 7.597 7.1 0.629 0.973 7.370 3.872 155
45 0.506 6.110 4.142 8.110 7.1 0.708 1.016 8.175 3.595 17.2
50 0.510 6.634 3.829 8.544 7.1 1.075 0.825 6.745 2.627 19.1
60 0.479 8.093 4.050 10.132 7.1 1.140 1.332 9.603 3.534 213
IRASANEZEE =2F/420F 4635, 2010/533
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Fig. 11 Force component portion for Case 4



I3

= At

2~
T

HHEWM, Case 11°] tf

I

A}
=

o

=

3

197

&

1]4_.

S

o
AL Case 47} 7V Za, Case 29} Case

o

B X
N T
o} o
J

s g
o
"
Ry
= B
* e
7P
mr 4
= o
S R
5
—

o

m MV»O
= iy
o] T
BT
o B
X B
= A=

& e,
w9 F

o)
=
bol 7}

i
Z

7
Sk7 Case

-c:)‘l_
7}t

=
44

.

ﬂ
7D
T
el
o

o}
=y
BsA

3

o

3

ofpy
i)

o] *=

Fig. 10> Table4, Table5 @ Table 62 10H ]

)o.2 o] %ol

Fig. 19149] side clearance®]

L

T

o]

o

7V

S Ho|al lou, Case 49 ZHA

=
(]

FAAFE F57)

o}

L
- W

ATt

ofpy

plo

)
-

H4 9lemR, Fig 109 A= 7

o)

gia

al

A

o
s
T

p

< o

9
o[

3}

S

o we e 271 31
7]

i

xel
=4

i 1k,

)

HolFa 9om, F37F 10 Hzoll A 90

7}

4.500<F 1.7907}

Fig. 119] A2
Fig. 11& Case 4°] W3] 3 10HzS} 90 Hz

=

Lol Hlg

o

Hl &S

ul
N
(o))

=

o

=
"

H_AlO
o

=
)

Hz=

in

of  Dynamic

, 201043/535

z

Fluid Damper
Using Orificed Fluid

Study
Dampers,” Transactions of the Korean Society for

“T}le
Viscous
/A120 4 A6

2001,
of a

S.,

C.

(1) Kwon, O. B., Lee, K. M,, Kim, Y. M. and
Characteristic

Vibration Isolation,” Proceedings of KSNVE Annual
(2) Chung, T. Y., Lim, C. W,, Kim, B. H. and
Moon, S. J., 2002, “An Experimental Study on the

Spring Conference, pp. 1136~1140.
Noise and Vibration Engineering, Vol. 12, No. 6, pp.

Building Vibration Control

Ko,

o

A

Q%

T

)

°
el

[¢)

L

o 7}

o] E4¢ we

[ez]
3

78t

=

o] AlM= v



Sl
1%
FN
oy
oloﬁl
s
ol

Qo % B3 A 9

469~477.

(3) Lee, J. C., Kim, S. H. and Moon, S. J., 2003,
“Numerically Analytical Design of An Orifice Fluid
Society for
Precision Engineering, Vol. 20, No. 6, pp. 105~112.

(4) Tse, F. S.,, Morse, I. E. and Hinkle, R. T.,

Damper,” Transactions on Korean

536/t A5 S8 =E&/A 20 A Al6 =, 20104

1978, Mechanical Vibration 2nd Edition, Ally and
Bacon, Inc., pp. 122~129.

(5) Makris, M. and Constantinou, M. C., 1990,
“Viscous  Damper:  Testing,  Modeling  and
Application in Vibration and Seismic Isolation,”

Report NCEER-90-0028.





