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Abstract; Given ‘that the dynamie”characteristics of rotor system must be considered
during.design of squeeze film damper (SFD), a coupling design method of rotor system and
SED was proposeds. and the detailed design process was shown. Computational fluid dynam-
ics (CFD) simulation, oil film pressure measurement and vibration reduction experiment
were carried out. The results showed that the proposed design method was effective. The
amplitude of thefwo disks on the rotor system decreased by 46 % and 39% , respectively, af-
ter using SFD. The effects of unbalance, support stiffness, oil supply pressure and oil tem-
perature on the damping effect of SFD were also studied. The results show that the effect of
oil supply pressure and oil temperature is not significant compared with that of unbalance and
support stiffness. It is important to pay attention to the unbalance and support stiffness

when designing SFD.
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Table 1 Stiffness measurement result

WaET5E #E/N O A/ mm W /107 (N/m)
38 08032 1.187
0°J7 i) 49 0.041 1,195
87 0.076 1. 145
38 0.033 1149
60°75 ] 49 0,043 1.139
87 0,077 1.129
L2 Zhh4iE

THRE 1 28 G0 1 0 L R 22 B0 E AN

BT R B BELE o TREE DB 487 T 19 5 SO
.U
G =17 X0 ¢h)

Horb G oA b B SR mmy/s U Ol A S 4 o
M TR . Q TR A

Il 5 o v A A 25 2 BB R AR L T
SEBLBR BT TG AR B G=2. 5 BRI
(EAE R PG B 1 22 GE VR FAS S 405 4 9 o o AR
KW IHE M T RS LR ERA & 78
g = mm, DL Ay i 17 355 e i ) RSP

5 F Z G010 BHLJE K IR T 45 74 BHLJE b kHRH Je
AP JE . A8 SR R R R B b R B 7 il 55 1
WL BB A S KK HIH R E A 40N/ (m/s),
FRMLE EE R SFD #2446, s25 4, % SFD
RAHCRASAE AP H A in SFD AR 2 L 15 8] Bl 4K
SRR B A Wl PRI A SR BELE ) 3R BEL e R T
e SCRGBEE N 200N/ (m/s)

FE DL AR i B e e R L TR T R
TRGEMBEAMN K 3 AW T PAE 10s hnk
F] 4000 r/min K7 [0 (BRI N. . ¥ F REE
14 i 5 % 14 Ry 3100 r/mlneJ_ﬂLHS%J_Hﬂ“»ZEﬁ*ﬂ
A BERYRIE 24 0. 26 mm Al Q. 3 mm,

0.3

R

02F & 1

& i/mm
3]

0.1F

0k p—y .,,'....,,.,,,‘.M,,W.mmnmmﬂ( ) | rf\'*nVM‘ﬁf&

0 1000 2000 3000 4000
33 (r/min)
73 KRR/ SFD W I A5 i 1o T 5 45
Fig. 3 Transient response calculation result

without SFD
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Fig. 6 Transient response calculation result with SFD
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Fig. 8 CFD simulation result of the oil film in one cycle

T o T Z A MEAE — A J&] 48 1) die AP 1 g J8 oK 4 A
JE5 T IR 10 R & S e SR WA

5| A R ) AR AR i T 3000 r/min
WP R IR g . B9 g5 1 JE 1) 90777 1) CLA i
LR T3 18] 2 07 Y 3 JIE I 1y ) 5 2R . AATET 9 w]
DL il 5 69 722 A6 SR 30 Sy 0. 02 s, HOAR 3R i
3000r/min, JHEMRHKMER 0. 02 MPa £ 4.5
8 R E R R 45 2R — 2,

0.03
0.02
0.01
0

4 -0.01
-0.02
-0.03

J&/1/MPa

0 0.02 0.04 006 0.08 0.10 0.12 0.14 0.16
i 8]/

PO 0 e 2R

Fig. 9  Oilfilm pressufe measurement
1 SED-LARR S HEAT T e ¥ R G 8h Iy Rk 5%

5 I A 2 9 () IR S e L 45 SR 10 BrR .
SFD TAEA = RS L h K 128 0. 02 MPa,

1000 2000 3000 4000 5000
54/ (r/min)
& 10 SR SFD J5 W 2s i B 52 46 45

Fig. 10 Transient response experiment result with SFD
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Fig. 13 Transient response experiment result when the

right support stiffness is 2. 3X10° N/m
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Fig. 15 Effect of oil temperature on left disk response
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