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Analytical and experimental research on sorting of launching noise
source of underwater platflorm

YANG Qiongfang', ZHANG Xiaoping®, ZHANG Mingmin’
(1.College of Marine Power Engineering, Naval University of Engineering, Wuhan 430033, China; 2.National Key Laboratory
for Vessel Integrated Power System Technology, Naval University of Engineering, Wuhan 430033, China;
3.College of Electronic Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: To gain a deeper insight into the sorting of main launching noise sources in underwater weapons, different sub-noise
sources and their contribution to the overall radiation noise are analyzed through both analytical and experimental research, focusing
on the typical gas-water tank launching device trial model. The acoustic transmission channels of launching noise include hull struc-
ture and the seawater-connected domain formed by the pipeline system through which the weapons travels. In the concluded thir-
teen sub-noise sources, the primary components include 4 structural vibration noises and one impact vibration noise. The former
are caused by gas tank seat vibration, tank cylinder wall vibration, torpedo tube wall vibration and piston axial fluctuating force
source, all of which radiate noise through two transmission channels. The impact vibration is induced by the piston striking the end
wall of the tank and radiates noise mainly through the connected domain. The jet noise radiated by the tube exit flow is comparable
to the radiation noise of a quasi-quiet submarine in navigation and makes less contribution to the overall launching noise. The air-
borne noise of the launching device presents broadband white noise with stepwise elevation, mainly concentrated in high-frequency
band, with minimal contribution to the structural vibration noise. The vertical vibration of the gas tank seat and the radial vibration
of the tank cylinder wall are significantly affected by the piston’s startup and end crash. The instantaneous vertical impact peak val-
ue is one order of magnitude higher than a typical ship diesel engine’s periodic vibration. The radial vibration pulse peak of the tube
wall is corresponded to the moment of the piston’s end crash. The ranking of the average vibration levels for the three vibration

sources 1s as follows: gas tank seat vibration, tank cylinder wall vibration, and tube wall vibration.

Keywords: launching noise ; impact vibration noise ; structural vibration noise; jet flow noise
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Fig.1 Launching noise acoustics transmission routes from

launcher with cylinder and tank
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Fig.2 Launching noise sub-sources of launcher with cylinder and tank
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Fig. 5 Launcher with cylinder and tank experimental system
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target fired downstream tube
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tank seat during fake target fired downstream tube

Je I R G R B A T IR T 2K 3% 8 B0E TE L T
AT B K T fAT B AR R S R B4 A 1) IR sl o e
WA 12 Bz o RTAL, A% fi) o ol o R A £RF 22 I ) 24
0.9 s, i b At o 7K GG i B A S 42 1] 4 3 Jik i 3 331
55 16 JE 12 A7 U i A L S ot R, L 21 g 19 4R B0
L 25 B K, 24 D 3 2z AT b 1) B B A 2l e {64
A4f I8 B 20g. fERGHE BEIR SIS, E DR Eh
Jok w45 5 B9 I 280 TE G 6 86 R S O Sl Bk M) B
W BT R0 R 5 8 BE 0 2 ) ) BE A I B T g s
A % vyt BUARE o A5 T I, K GRL fAT BE R G AR BE 1 3R
B IR 2l 5t ok of 05 5, LA A BE IR 3l IR (EL A R K
GL 5] BE A9 — 2, 20 10g. VA A O A BE T g/ T
JK L feT BE (L FC Al 16 4 B T B 1 Ak A 1) 3 il
J3EE /N L n] AR A A BE M 1 A BB S A R -1 A
BRSO N o R, % I K % G O Y A AR
eI, 5 [ IS 25 58 K L i B A0 A S A B ) A48 1) 8Dl
VEHT e MR Sl ik 385 5 20 A, 490 ol 15 26 1 7 7 i 1) 24

250
200
150 -
100 |

T -

-100
-150 ! !
1.5 2.0 2.5 3.0
B / s
(a) /K HLFAEE
(a) Water tank shell wall

HNEREE / (m - s7)
{

150

100

W
(=]
T

il
”, i ’r“‘ | | I M‘L\‘ Rt o
(I

(=]

HERE / (m - s7)
I
3

-100

_150 1 1
1.5 2.0 2.5 3.0

Hiffa] /s
(b) ROPERE
(b) Tube wall

PRI 12 J S5 A8 IR 7 R R B AR i S A28 o) 4 2l Jim 3k P4
Fig. 12 Radial vibration acceleration signals of water tank shell
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