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Abstract: In order to predict the vibration environment of a double stars fairing structure, this pa-
per uses energy [inite element analysis (EFEA) to establish the model of fairing structure, and its
vibration environment is predicted. Then, the statistical energy analysis (SEA) method is selected
and the statistical energy model of the fairing is established and compared with the EFEA method
and the experimental results. The results show that the energy finite element method and the SEA
method can well predict the vibration of the structure. Moreover, the results of the EFEA method
are closer to the measured values than the SEA method. and the EFEA can obtain the spatial dis-
tribution of the predicted results compared to the SEA method in the frequency band.
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Fig. 4 The double stars fairing structure

K4 FPARTE T ORURBE TR B4, S B
Z BB MR dE (K 4 hoRbrED, ERESZ
PONINGY--SuR/i $ 3 L ISR LR 3R ALY R g LR
AR - 3 A7 T 25 F X 12 W0 8 3t BE 0 A7 A B T 4
B, A5 BN S5 K B AT FROCA AN 18] 5 Bz .

HHPEERMRTKEE
The EFEA model of the faring

& 5
Fig. §

TEAREH I, FE R R =ML HBon, W
R IR T DY A LG, PO RE AT BR TR B 2
SREACRIS Jf 22 18] B B0 19 s M 5 A SR LA D7 8 7 X
VA A Ra Y Sl TE0F i e S 4o AN B =/ =
SRR 3 1 T A BT = AR TN R S

HIEBIES I R R R AR B SE A S Al
b TR, T R PSRN R 2 6] A A —
AS/INBYFE I . B LR B BN SE R b 3 AR
JiE o MRAESEBRIG N, FFEXF 3 S AT A,
JEE A P R e TR B AR R R TE R T, WA S5
T RIEBUR B — D EENE,

TERE B rp, ST A R se ik, BT

RSB K bR TR G SR R W e e 0 S
Xof 12 G5 A8 ) R R = YA e 0 BB R AT T R Ak
K EFEA B Je 2 M B o0 J@ ik AT L,
S EEVHE TR o0 S A AR A5 . R T EFEA 19 A A
JE VAT TR DG I AR TR

R A T AN R b, R 25 4
1 et AZ i OC R AEAT 4 BT, A5 B A8 i AL B AR
wE 6 Fiw .,

1

A2

FEB

-
L
ced
T\
I
7=

NgE=A

T

t
T2
Fa

T bk

TAEE

TE

#

Er

R4

JE A IE

Bl REEREHRERZ
Fig. 6 The schematic diagram of the energy

flow between subsystems

fEfER A d R, TREAGEAARE



46 TR A

2018 4£ 9 H

AR FE, RIES R Y N A5G DR 3~ FIRE 5 AR IR 7540
SRS B B U SR A R A BE AR R AR, AIRT 6
LA, AE R S EE G AR e R A K bR R S
A5k 8 SRR oy A 188 B PN FR A L S AL R 0 A LI
B Z A AERERE A SC s, MRIEIR] 6 BB AL I G AR
ARV ANE] 7 BT R B R B AT RE AR A

B7 WEERESEAER
Fig. 7 The SEA model of the fairing structure

R IZOBURE B A5 4 . 5 AR R P Y 22 5%
Wz 0 70 MEIHRER TR, HPA 34
FBIETRG, TEERKAEY, 60 M T RS,
TCIRA T 1 5 BUR B i S AR AR iR oy i e, 54D
AN FEAR T SR P b 2 ] 1Y) e B R A, YR e 37 U R
FH VA One #f# Diffuse Acoustic Filed #EF7HER,

4 BERELEHB EFEA &7

U AN e A2 B W S R RO, LS R g
(Sound Pressure Level, SPL) HiZn& 8 s,

e N
%130-/ \

\% A

]£ A
K \
120

A

T T T T T T T
125 250 500 1000 2000 4000 8000
5%/ Hz

8 BREFANFIERME
Fig. 8 The SPL curve of the sound field

T
315 63

RELJE 48 #E DA~ — e 155 100 T i 2858 2o 52 5 9 O
AR, BTFAEMRS, A SCh B IR G815
3 T 52 50 50 UE 1 BHLJE BRE IR . SCHh S5 R I
FENTFRES%Z T Xk [21] AKX, mMla
FAFE T KT NASTRAN 1 EFEA #i8:H1 VA
One 433 A gt 8B4 3,

XA B AR HEAT EFEA 4387, Rl LIS 3] 1
PR G LA A, A 9~ & 12 R .

2 SR A S I A O R T Xt B AL B AT TR T
PGSR . SRR . RO O TR A 3
Oy SRR I S, SRR IR T o i
WA TR

1401 —e—EFEA |1
= S -1
—4 SEA

90 .
315 63

125 250 500 1000 2000 4000 8000
SR Hz

B9 LEBREE®mEER
Fig. 9 The SPL of the top of the upper cavity

1401 —e— EFEA 2]
== 5l 12
—+ SEA

—

(%]

S
N

7 /B
I~}
el

_
=
2

1004

125 250 500 1000 2000 4000 8000
A2 Ha

10 EEETHEESR
Fig. 10 The SPL of the bottom of the upper cavity

315 63

—— EFEATI
140 5 —— SR 1
R —4 SEA
— — A
130
2120
55
2110
e
100

125 250 500 1000 2000 4000 8000
B/ Hz

E11 TEELHEEZR
The SPL of the top of the lower cavity

90 T
315 63

Fig. 11



5 BE & A B T0 7 725 10 DU 35 3 E5 A A R A 8 TR 47
o, AT TEAR R oh, W 3 A E Sk HE L BT A
. 4 SEA BB, BRI, ERELER, EHE, TH
1301 Br. M. TR, TR RS L b b

£ 120 R P EAH S ST SR 1 FTR .
%110- FEF 1, R 20X 1oglo (P/Paywg) HHE
95 7 BT B L dB S A X IR 2%, MR
19 B X AT B % B, R I SEA Al EFEA B
S A J7 145 B0 1 45 S 6 K4 00 B E A He 25 R K

315 63 125 250 500 1000 2000 4000 8000

SR /Hz
E12 TEETHEER
Fig. 12 The SPL of the top of the lower cavity

PO AT Lk B, TEMR R AR, SR A SEA #l
EFEA Wi/ 258 550 A A 22 8 K, 7F 125Hz~
2000Hz HI BN . EFEA 1 75 &5 5 5 52 00 {4 A1
iR 22 HANTF 3dB, KT 2000Hz B i3 22 FF 1f 44
Koo ASSCEER Je Ho A B 25 A5 8 1 EFEA Jrik s
TE A OB ) B D) 2 R B R ) 8, X 5 EFEA
5 B RS A K 22 BT 4 BRAE 56 I 45 SR AR AT 1Y

S A B b g T DL R B 7 AR A B B AR T
AR T B R R 2. X el FAEME, T
REWBEE A (Modal Overlap) 1R/N, i BE
WD CR M T A A [ B gt oYy, KA
i 22 o AR AR K 7E 125H2z~2000Hz 15 [F 1,
PR 8049 8 T AR ST & 2R M BR 85 8, 3L
T, BB IEAT BRIC 7 Tk 4 R G S 2 R O .

O GE R 9E AT EFEA e, 53
1000Hz #i Br 1Y ¥4 J5 A 3 & 40 A = B, il 13
i .

Fringe: Nodal Resus trom: EFEA progam, s_freq=1000_subcase- Inod, Veloclty, Nomal, (NON-LAYERED)

Patran 2012 2 64-But 27-Jur-15 21:24:13 !

%x detault_Fringe 11 ¥ 10°
Z Max 5.59 x [0@Nd 5408
Min 1.11 x 10°@Nd 4614

13 F PATRAN B RHLEHMMEEHFTRYE
Fig. 13 The RMS distribution of the structure by PATRAN

P13 SR TR R R, o TR R A 2y
Ji MR JE 3 A1, i o 2z B AT RUAG B 5 U 4 0
EAAE A7 B 3 2 BE B A BR T J7 25 A 0 ¢ 11 g
EOHINERN— A

B STIE AH B, P AR D 3k R A3 I 67 Y i
JE e B BE A W 2 TR R, {H EFEA Jr kB ts 15
B 1t O R DA% o IR (=0 = O 1 0 P 0 7 =1
ARRTTH B AE T ne % R AN,
Giithe & or B O kR T R G AT B R
JIT LAFE 7 423 4 L bR bl 2 G b 7R A R KR 22
RN E . 28 B %, SR EFEA X3 5 ik 47 /9
IR 2 PR 558 R FEARRE A U

R1 EEZWBHBHFTRNEEB LR

Tab.1 The RMS of the Acceleration of the main structure
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