#39% &2
2022 4 4 A

it WO o i

Chinese Journal of Computational Mechanics

Vol. 39, No. 2
April 2022

DOI: 10. 7511/js1x20210102002

BEA R A e FF O£ = BB R 7 A A U1K

R,

ERE 7R

LB %

(2220 R % L TR B, 22 M 730070)

W OE N THWIT U A MRS A X T Lagrange 7 2 ML X Sanders # 5w B i # S T & E 4 R R IF O
Hrts A FHEE S THBEE T QBB MEEL MEBET EZWURARER R AMEE L= M
SHAEEFREARENY N . BRETES B LRI BHEOTOHNE. FUT=ZNREEFHVER. LA
NSGA-T st H M A KMRHERH#ATT ZERRU . 2T T RAAE L KBRS WM. R
W AREREMN S BT OB R R RS EAEEY . AL A REREMN R TUAET N AL K

WL Bt B g Ak Ah bR AR T A AR R .

KR A KM R FF B AR 7 B AR s NSGA-TT 3 45 5 % 2 M i 1L

hE A% S .TB535;0328 XEkFRERD A

1 5]

H T 00 25 0 K 0 A Ak T A R R A T
U b 22l AL ST S M AR O 52 B B4 L T ELAE
FCREJEARRT B/ o 52 A0 SR 25 H BRI 75 A 2l 0]
R 11 S F 24 HRBELJE AT AAE 5 I A B /N B i A L R
K B B DB AR SBORE & PRI T 2 O T e RE A 5
Zny R .

el FHORG 551 J2 R HLCZS # IR 3D RE B 0 29 SR B2
AR AR 20 42 50 AEARE A N ] Kerwin
SN B X A R 2 R 1 2 R B DR AR . Bl
BERE 7SR )2 L HT » 29 EBH JE A 7€ AR BIF 5 52
IR Z % & WK EY Y . Mahmoudkhani %5 i
Donnell 7¢ 8¢ Fl — B 57 U128 2 BS AF 58 1 i I
TR0 SRR AT 5 | R T80 ) 24 BB Je A e 1 ik Bl
Hitk . Mokhtari 25 3 F Donnell-Moshtari 5% B
WM Lagrange J7 B2 #1340 BRSSP 785 )22 04
LY RPH ALY, 43 BT T 450 280 40 BN 28
FIFE HORE i 0 I 3 00 R AR AR T 10 2R . KR 3%
SR R ACLD B9 5 8. 8 T A e 8L
B B TR 2 AR R S — S 3 T 1A
FEI S SRR BEAT T 158, Wang % JL T Paster-
nak FEER U TR BETF O AR S0 HA ) SOk R
() = 4N B i 78 ABAQUS R BGIE T 1% 7 1 )

I

WS HH#E.2021-01-02; 18 R U 2 H #A . 2021-02-28.

EETR:FRARPAIES (11672121) 5 22 M A28 K 2F-
TR BT A 42 (2020053) BB I H

PEE @A B AH(1981-) Lo s+, YFI

(E-mail : shrz98(@ sohu. com).

XEHE.1007-4708(2022)02-0150-11

R E RO 520 . Karlash™ %t FF 0 &t 4] e B
BREFEHEAT T A2 I, 3R AR X 1A ST B
BRSPS R K.

R T ARAG A 1) DR AR 4 U 24 SR B 25 4
T AR 22 2 X R 5 0 2 SRR R B AT T
fEWF5E . Mohammadi % ) H 33t 1% 5095 F1 Ik
FLRI J7 1 % ey 35 24 R B e 8Os 7 B 2R 2 RS2
JEEE VAT T Ak . fH 3 5 o — Pk RE AR AR 0 45 4
Ak s I A il e TR 52 P v 22 5 25 i 1) A
A ERE I BB A R e g it T £ 3
BRI Ak« AT 7E 5 1A /N5 8 19 2% A1 A5 304 0 T
ZABARRSY . Li &0 R £ H sk TR
R X R ST O R 2 A B AT T Ak A R
WAL B SRR . mAEAR SRR A
BHJE AR 7 (1 Z2 B 25 4% sl [ Bk A7 T Ffh 1k i
VR 45 08k 2T 36 10 50 % B A7 SR LA B 4 s 4R
LN

g LR s B A B R R AR [ A e R
PEATHR S AT B Al Ak it T AR S AR R T F RS
SERY AR S Tz, H i RS AT IR B ARk S
A FEAFAE R K 25 53 o TR e X ey 38 249 o BHLJE F 11 A
FEIR IR FE R Fr ik — 2L IR AT . AT
Sanders FEARPLIR FI Lagrange J5 # /37 T Ry #4 o
JZBHJEFF H R 52 8 ) 2 A5, Xof 5 Wi 45 A 4R 20 1Y) 2
B R IEATAHT R T A R W AR 7 I R =
BASHR30, Rl NSGA-TT £ H b4k 5035 5 51 A
1) 249 5 BHLJE 45 A8 T AT A B3 X #R 76 An Ot £k i
J& L HBHJE 45 K FE 52 19 Sh A R AT T A AT .



#25

WA, % B A SRR T 1A 5T B R AT Bk AL 151

2 FEARBERAAEZTHNFREE

J R AR e M7t 2R R BB R M R 4]
B EA I T iR, R OAHEZE AR L K A
HHESRELE sh  HERIE L . L e Ot K E
Xt IOE B B A e o R ERAE T B 1) A ) 4 )
AATAIAG B s, W ARZ IR L o, WA HZ BB 5 £E
A bR R AL T RER A T L o A AESE R
NAEFER T ) 2 AAESERIARTE . R AR poo Bl e 4
VIDSESI NV 1B P

[ 1

JR B 24 SRR J@ FF 1T AT SE A A

Model of the open cylindrical shell with local

Fig. 1
constrained layer damping
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Tab.2 Parameters before and after optimization

28 AR AL i
h,/mm 0.508 1
h.,/mm 0.877 1
a,/ (%) 80. 48 116

n., 15 18

m, 11 18

€Em/% 37.8 90. 33
x 0.56005 0.25
7 0.0198 0. 0093
7, 0.0202 0. 0094
75 0.0190 0. 0089
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Fig. 11 Frequency response of the open cylindrical shell
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Analysis of vibration reduction and optimization for open cylindrical shell
with local constrained layer damping

ZHAO Dong-yan, WANG Yi-lei, SHI Hui-rong

(School of Mechatronic Engineering, Lanzhou Jiaotong University.l.anzhou 730070, China)

Abstract: In order to reduce the vibration of open cylindrical shells, based on the theory of Sanders shell
and Lagrange equation, a dynamics model of an open cylindrical shell with local constrained layer
damping is established in this paper. The influences of the element number and thickness of viscoelastic
element segments,duty ratio of damping element,laying angle and thickness of constrained layer on the
loss factors and natural frequencies of the first three modes are analyzed. The effect of the parameters is
obtained on the vibration characteristics of the structure. In addition, with the first three order modal loss
factors as the objective, the NSGA-II genetic algorithm was used to optimize the cylindrical shell with
constrained layer damping. The frequency domain characteristics of the structure with local constrained
layer damping before and after optimization are analyzed. The results show that the structure parameters
of the constrained layer damping have an important influence on the vibration reduction of the open
cylindrical shell. And through optimization, the vibration reduction of the open cylindrical shell can be

effectively improved on the condition of introducing lower mass of constrained layer damping.

Key words: constrained layer damping; open cylindrical shell; vibration reduction; NSGA-II genetic

algorithm;structure optimization
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