o515 %55 5 1 2017 4E 10 A
1672-6553/2017/15(5)/467-5

¥ E®EHF R

JOURNAL OF DYNAMICS AND CONTROL

Vol.15 No.5
Oct. 2017

RHEEERERRERRERE

Ik

EEBRHH

E N

(RS LR RS URAS A4 g 2 Bt ) [l R E R S0 28 B st 210016)

T ARSCHITE T T R RRRENEIL S A S AR

TUBRATG 1w Rl i A 5 Bl vy 25

BN 1% Mathieu J57F8 , SR MRS IEAS BIBERLIE A0 B2 L 04 B AR AL AL I A 95 2R SE R AR DX k.

SRR, AR BB AR TR R X S sh AR
Mathieu 572,

KW WA Bh, AR,
Dol: 10.6052/1672-6553-2015-011

51

i3

FUL AR R AT I TR R X e 3h 7 2 A
Fom SRR AR AR L B R P R 5 S O

TR R Bl , 1 RO 25 2 RE vhily | e ER IR 7T
&M%%Mﬁ*r,ﬂgﬁfﬁ#m%@kw
mt >l R, AR R B S

B Abramson M PRS- HT BB TR L
XA S B AT T ARG AR ARIEFE . Tbra-
him YRR B 3 S s AT T RGBT
EF s A TR E T AER TR AR, RENHT
TR KR AE L M R sl M BUE D7, 14§ Galerkin
2 ALE A RIS Horf ) WA S 3h i 4554
FI2f R Z )2 F 7). Kang SRS T UK
KT S A 1 T A AR AL BIEST TR PERRLE
XN BN 14 KT PR IR AR S st e s M A S
2R AT T AR S Bl 5 K A R A2 SR A Y
SR, RIRAEH &Y KA E X))
Kana 45 FI| I ER -2 RURF 52 1 040 P94 e 5% 19
FoEtE, fH A — N B SN REB AR
R e s sh

TESNERIER T, RIBARGERA T E 5+
(AR Bh 1 2E AT A A A4 2o A B ok B A
PSR, 40 T “TRIEF A" X —BE M. Ste-
phen 25| FHA BROGIE KA BR 250060098 T 2T Y
T 5% R GETE 32 2R R] T ) 850 il B 100 8 1 5% Bl £

2016-10-9 W F55 1 5 ,2016-12-15 Y F &k .

PEEA .
T e A
L6t I e AR sy S SO 2 1 N Bl ol IR S

OB RSP AR AR SR 8, KBl LUK 2 sl e
O HUABE A 8 (2 M R AR £ PE PSR 401 I S
SERIFSE T AR I FREE R B = AR IR AR A 2t
%ij]“‘”

EA XA SRR EE S, RZES
B—E RN RGEREE T, RILBLE S
i MICAR R/ INRERE PR BT, teAh, B B
FRZH WSS 8 J12, WA 28400 5
BT AR LR SR BT T . AR SR T
SERARRRI ARG b, B0/ SRS, 1SR R S
ZhAERL Mathiew J5 72, FHAIFHRESIE S H L 3hEa
TEVEL ST

1 BEARFE

ISR W N N BT WIS N VIR Y E S
TR, SR AR A | PR SRR my, AL
SRR SRR

d h
ll choth[3.68 dj ( 1 )
_de h
m, —4.4htanh(3.68 d] (2)
my=my=m, (3)

AL hdmy my 53RN SRR AR N R
PRI EE A AR B — B S Bl I R A A A DR

H.

« [HF HIRBLEIE S VBN H (11672125) R T S A vy Rl st ik TR %¢ B H

+ W IHAEH E-mail . jindp@ nuaa.edu.cn



2 B oh x5 B oM % R 2017 445 15 45
2
&
S(e)=-" (12)
— b 8=1, KEEAN.
/1
& o6(e)= 1i\/82—4,u/—%82 (13)
c. 8,=4, REMENAN.
— 8( )—4+8—2+ 8—4+16 ? (14)
o =T 16T M

K1 SRR R GRS AR Y

Fig.1 A liquid-filled tank and its equivalent model
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Fig.2 Effect of damping on stability
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Fig.3 Effect of liquid diameter on stability
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Fig.4 Effect of liquid height on stability
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STABILITYBOUNDARIES OF LIQUID-SLOSHING SYSTEM
FOR A CYLINDRICAL TANK”

Li Qing Yu Bensong Jin Dongping’
(State Key Laboratory of Mechanics and Control of Mechanical Structures ,

Nanjing University of Aeronautics and Astronautics, 29 Yudao Streei, Nanjing 210016, China)

Abstract This paper studied the sloshing stability of a liquid-filled cylindrical tank subjected to longitudinal ex-
citation. A pendulum model is used to obtain equivalent dynamics Mathieu equation of the liquid sloshing under
the longitudinal excitation. Based on the perturbation method, the stability boundaries are then obtained with the
variation of the damping, liquid height and diameter of the tank. The results show that the damping, the liquid

height and the diameter of tank have an important effect on stability boundaries.
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