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Fig. 1 Test system of noise signal
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Tab.1 Sound power level of no cylindrical barrel, empty bar-

rel and existing particles

WIRIA R E AR A SRR
Hr  OR%/dB Sh%/dB  Jh%u/dB
32 65.0 86.5 88. 4
36 67.4 87.2 90. 1
40 70.8 88.6 90.7
44 72.4 89.0 91.3
48 75.1 95.7 95.9
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Fig. 4 44 Hz vibration acceleration frequency spectrum
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Fig. 5 Compared with the sound pressure level of with or

without particles in cylindrical barrel at 44 Hz ex-

citation
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Tab.2 Material properties of each part

Edii W/ (g eem D) A PFAESRE / MPa

304 7.93 0. 30 194 020. 0
LR IRE 1.19 0.39 2 770.0
6061 444 2. 80 0. 30 70 000.0
Q235 3 JE 7.95 0. 30 200 000. 0
RER S 1.61 0. 47 21.2
B2 1.18 0.49 7.8
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Tab.3 Prototype finite element analysis of the various pa-
rameters
g2t R P T WA POt
mm N 5F/mm
G # 47 304 ANE5N 1 6 8§ 098 8005
JEM 6061 54 10 8 2 488 2395
X Q235 6 8 862 760
W BRI 100 6 3465 2464




%6

Mz 82, 45 —F IR S 0K R 52 A0 M 75 20 AT 5 e R BT 1301

HMFREAR T3k I . 2 # JE T Block Lanczos J5

AR A ROT B R A T 4 B JE TR,

SR P ol 35 X A8 0 A7 B S U AT 4 B AR

AT [ A BRI 3 4 Frzs o PRI 7 3645 21 09 [ A

WAL — i R 2 AHIRETE LA RVFITEE N .
x4 EEME4MERHRE

Tab.4 The first four natural frequencies of cylindrical barrel

EGR TS PR RS

BB gk Wi/ Ho g%/ Hy FORF 8 22 / %6
1 55.12 57. 14 3.5
2 86. 29 92.16 6.4
3 165.15 167. 86 1.6
| 264.76 260. 71 1.6
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Fig. 7 Acoustic boundary element model
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Tab.5 Amplitude of excitation force at each excitation fre-

quency

R R/ He 32 36 40 44 48 50
BRI /N 80.8 103.0 126.2 152.7 181.8 200.0
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Fig. 8 Vibration velocity cloud wmaps of the excitation

frequency 44 Hz

4.2 BRAEEEEH ST

4.2.1 Wik
ALY S AT Z5 R RS O A AR R IR S &
TN AT AL 0 o7 43 BT . AR Y 1 25 R A B T
JitRAh
Mu + Ku=F, (D
Forprs M VK 73 531 Dhg 5 70 445 g 1 Jo i REL G AT 2
HRE s FoONTEIN T 250 B9 A0 J1 R s w g 25K 2 B8
K.
AR B 7 2, 4 A% 7 TR
M/./P+K./:/P:F‘/ (2)
Forp: My, UK, 5350 600 75 2 0 2% I A R G i
o T R 2 W BE R R 5 F )y O 4% BT RIS 45
WARHY T R G PO AR A R
7 R R 25 0y 5 25 R 1) B9 AR B AR L 7S A
B RGN RIT T R AT LUS A

M, 0 K, — u F,
i r 1o )
(po o) ‘s’ M[/' 0 K/f P 0

(3)
Horpr: S O RERY G S5 A P 2 R A B s o0 AU
JEE 5 co 7 AR I T AL A A
e Ja AB Y R 2 SR T FeA D ) w9 P TR

_ P
1417 —201Og10 P (4)

pre
;H\:qj:Pprey‘j%%%?gEo

u

P




1302 P

g ol 5 & W

%39 %

4.2.2 K THMBEG G LR F 0 LS80S
N 7 K- A G 1) I I A B AR 9 PR
AU B AR R AL BE A7 36 77 I8 A 75 K-
PEN B B AT 7 50 R Sk D AT AR AL A DI R A Ji
RITOF AR A . o0l E L& e H oM
Yy e L B B I A AL SR T 0 B E SO B
P TR B HOR ST 0~500 Hz N9 S5 MRS 5
FLUR PR 25 8 I3 4% 21 1 377 i Ak 1) 75 s 8 900 S5 1)
07 BRI £ AT 10 BT o o U B9 T B R A
UL [ 45 SR R AT P e B3 5 a7 s
GEHAE, B B A R 2297 3 dB
LA 11 R TS I A R 2
JEPR FEZAT VAT LA ca I RE AL R T 52 % 0t
ST AR EAT 1 Ak, ROBR T T 3 B M I (5 A
Al LB T AT 2 I — e B M R A bl R 4R
WOl I3 A — RE BB 25 AR A i) % T %
L7 17 5 A 9 1 FH T 22001 7P FR U B A
HLPTAR 3l s LA Sl 1 KM AE— 22255 e T3

27 cm 20 cm
z ] _ 2 1
ooy | § Saiererasoesteanas
§ %
* y
() A (b) WA
(a) Front view (b) Left view

B9 M oK P B 1 B 11 00 3 A
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Fig. 11 Comparison of sound pressure levels in test and
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Tab. 6 Partial modal frequency before and after simplified

model optimization

- AL 304 AFHMRE  AHBERE
i/ He %% /Hz i/ He
1 55.12 68. 70 92. 27
2 86. 29 96.03 127. 22
3 165. 15 204. 40 159. 47
4 264. 76 291.56 210. 72
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The frequency response curve of sound pressure

level at the field point of the optimized scheme
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Fig. 15 Comparison of sound pressure levels between

two material optimization schemes and the orig-

inal prototype model
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sound pressure level A weight comparison chart
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