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Abstract

In this paper, the modal analysis of multi-cantilever beam and fluid system is carried out by ANSYS
code. The variations of wet frequencies of coupling system with the fluid width are obtained. The
results agree well with the theoretical solutions. The beat vibration of multi-cantilever and fluid
system is studied. In multi-cantilever beam and fluid system, not only there is interaction between
beam and fluid, but also the interaction between the beams. The interaction effect between beams
decreases with the increase of fluid width between beams. The difference of modal frequency caused
by the interaction between beams results in beat vibration of multi-cantilever and fluid system. Be-
cause the different contributions of mode shapes are given to the displacement functions of different
beams, the frequency and amplitude of beat vibration are generally different for the different beams.
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Table 1. The first two frequencies of cantilever beam with one side infinite water

= 1. TR REEER—MTIRKARBIRMN BiRE

BAPEAREL (10" Pa) —B 39 (rad/s) I (rad/s)
3 27.32 165.97
3.6 29.91 181.62
42 32.30 195.93
48 34.53 209.15
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Figure 1. Double cantilever beam-fluid system
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Figure 2. Frequency variation curve of two modes of the first or-
der
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Figure 3. Frequency variation curve of two modes of the second
order
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Figure 4. Triple cantilever beam-fluid system
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Figure 5. The three vibration shapes of the first mode shape for
the system of triple cantilever beam and fluid
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Figure 6. Variations of the three wet frequencies with liquid width L
6. =AESAERMKEE L BV LRk

HI& 5 FI: MR R SR — I BaS T R R RO — IR, b 958 — N REL(EL 5(a)FTR)
FEERIHBE RIS, WIAEROIRIEIRD, 5HB8RMMEAMR: 5 M RFE 50)Fm) =4
WREBARNL FIRIE RSN, BT xARdE, RN LR 58 = MRB(E 5(0)frm)Bos T =R
FELRSD, TR A KRR SR, T b R I A K AR RRS A AR, i LA A IR W AR X 42
Ko

B 6 A : BB RIRCRE L3R, —ANARSER T — M2 BRI IE A SR, SR o) f o)
AR, R E T 2T PR AR R R, UK o) 55 SR [2 18 R R 5L
3. A EHRHIAR

ZRER - ARG A S RS, PR FR P EE R IR SN I R N £ ] 51 RE
FEH . UAFEBEERIBREER, SHEREAZ. £ ROFRT, ERDRIRIE S
SWEBM, SEMNBARBIERARR, RERZEHARENTIYE, SBEROMEAEHRRIR. UT
PA—Fir B iRshoafl, 2 BB 9 - ARG BRI A .

3.1. MR - BFEFRGHRAR

R SCHR[ 10 R 22 - UL ARARERZ5 1 B iR IRSD AR SRR A R, — MRS OL T /2. AR I RE B
KT Rom N B S 1 B -

u, (2.0) =3 g7, (z)-cos(, -1+ )
- (1)
u, (z,0) =29, (z)-cos(w, -1 +¢,)

Hobig . o R BVIBAIEE: Y, (2)s ¥, () ARANE. ARIE | IREER, o
HIERGH | R, ROIEAME, FURAIEHE, MR, o, TIPSR R I
.

DOI: 10.12677/ijm.2019.83020 183 VAEZT T


https://doi.org/10.12677/ijm.2019.83020

TR, B RIIR SR BN R — B R s L Y (2) BIRIAGOLRS , T84 S5k L —BirdiRsh o 3
FE—EMITHRRE A, TR AALRS B0 BOrT s 2 R RS T, fT Ak 9

u,(z,t)=qY, (z)~cos(a)1(1) ~t+qol)+qua2 (z)~cos(a)1(2) ~t+g02) o
ub(z>t):q1YI:l (Z)'Cos(a’l(l)'t+¢1)+Q2Yb2(Z)'COS(a)1(2)'H'(Dz)
VIR AT N
du du,
0 =Y 5 4 = = — = 3
u, (Z’ ) (Z) dt o ub|t=0 dt - ( )

Yde . ATREEMERANR, HASLE IR TR RE L, BAREENAE: Y, (2)=-Y,(z)

Y,(z)=Y,(z), RAMEG:
(2) _ (1) (2) (1)
u, = Y(z)cos{%-t]cos[%-t}

(2) _ (1) (2) (1)
u, ==Y (z)sin i M S PPN . B
b 2 2

AR A RS, LRI R AR 2 A IR T AL R BRI 2 LR B
R TETRAE, R R K 5 R ME[4] -

HE=FER: 2a=6m. 2a=85m-+ 2a=17m, WEEREWEFN: 1=0.04266m*. h=85m.
E=3.0x10"Pa, 7&RKENIRBYICBENERBYLE 0.4 mm), HEPFHREERHCENE, 5
ANSY'S i p {45 AT L, S RAnE 7 Fis. B o) Rl o MRS, WE R
@ﬁ+dﬂﬁm%ﬂ,u@ﬁ—dﬂﬂ%ﬁﬂ%&%@%ﬁﬁo

HE 7 WL, A B R ARSI AR SR, B RPN R MR . B THRBIITIE 5 ANSYS
ﬁﬁwpﬁ@”wﬁﬁﬁ%,m%%%%ﬁ%m@k,wpgdﬁﬁﬁﬁﬁm,ﬁﬁ@w_dﬂﬁmﬁ
ZIT LT, FSTHE S ANSYS 45 SBAri B SR 2480k, i 7(c)Fis .

3.2. =R - Rk RGRRAR

FIRE =R E R - ARG E S RAERMIARIER, RS ROERERER ML, T FERER
ok AR B S BB - ARG AR .

W=2 B2 mME, HHESHN: 1=004266m* . h=85m . E=3.0x10"Pa, WikKE
a=b=85m. % ANSYS MIFit 5, MBS MU= AEEHEN A o) =344Hz .
o) =430Hz. o =439Hz . ULERRAE IR CRIIEVIMFE 0.76 mm) WWIGASAE, =31
AR R IIRILR ANSY'S BUEBALE R l&] 8 Fizr.

HIPE 8 FoR, TEASCHITHRAME T, ARE 5 RIRIER AR, e m i 2 ik i & KA T
B (R R R

4. &g

AR ANSYS A FRICHAFIE AL 1 2 8 B3 - AR & AR B AR R ZAaRILR, 45800 h
D) BTRERESIER AL, SR EAAEMTIEM, XA IAR R0 1 AR S H R A,
LI B 2 % (B0 5 FEE PO 18 7 53

4)

DOI: 10.12677/ijm.2019.83020 184 VAEZT T


https://doi.org/10.12677/ijm.2019.83020

1 B RIS (o) FEH E RS ()

F A H LS (mm)

(. (mm)

i

73 3 A% (mm) AR

2% (mm)

iy

FEE

—— ANSYSZEH

i
i
v i
4 i

0.4 .
0.2
0.0
-0.2

-0.4 v

1o 15 20

o
o

25 30 35 40 45
] (s)

—— ANSYSZ: 4t
- bR

E

<

0. 41

0. 21

0. 01

-0.21

0. 41

1.0 1.5 2.0 2.5 3.0 3.5 4.0

o~
w
w
o

1) (s)
(@)2a=6m
o —— ANSYSZER
P ) fop o itk

0.4 '

0.2

0.0

5
1] (s)

— ANSYSZER |
1 T

0. 49 4160,,
0.2

0.0

5
] ()
(b)2a=85m

[RRRRERN

0. 41

0.2

0.0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
i) (s)
Vi —— ANSYSZE SR

.

10 11 12 13 14 15 16 17 18 19 20
18] (s)

(€)2a=85m

4 5 6 7 8 9

Figure 7. Beat vibration of double beam-fluid system
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Figure 8. Beat vibration of triple beam-fluid system
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