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Experimental on the Characteristics of “Sound-
Vibration” in High Speed Train
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Abstract: To analyze the main sources of low frequency noise
in high-speed trains, the structural vibration and acoustic
radiation theory was used to study the relationship between
the characteristics of the sound field in the vehicle and the
vibration of the interior plates. The experimental results show
that the vibration of the interior plate and the coupling
response characteristic of the sound field in the vehicle are
universally applicable in the process of acoustic and structural
sound propagation. This method is applied to analyze the noise
characteristics of a high-speed train under different speed

levels, open lines and tunnel conditions. The results show
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that, the higher the running speed of the train, the more
significant the amplitude of the low frequency vibration of the
interior panel increases, which leads to the peak of the low

frequency noise in the car. Under 350km ¢ h*!

operating
conditions, the low frequency noise peak mainly originates
from the floor vibration and the increase of the noise in the
tunnel environment is due to the sidewalls and ceilings
acoustic radiation. The contribution of each panel was
quantified. Finally, the operational transfer path analysis
(OTPA) method was used to quantitatively calculate the noise
The results show that the

aerodynamic noise proportion is the largest, but the sum total

contribution of noise sources.
of vibration excitation of 60%, especially at the peak
frequency of 160 Hz, the contribution of the cooling fan

vibration is the largest.

Key words: high-speed train; noise; vibration; operational
transfer path analysis (OTPA)

T R R BT T T A A B/ R
MR EFIEVEER B A 4 S AN R BT
HA AR BRI P, R A TS 5 A 4 %
e b8, WS E A% 13 2 42 o i 3 7 AT LU 22
W AT 1% B T SRR R, G AP s R L ==
FNESHATE B T AR B0 A N A7 D75 I B A
%8, 2 Fo7 KRB MR IR 31 S5 N 5
ME R EH Y URES E LTS AP RI R,
ST ERIRSI S GMNKR R, Al T 1/3 4%
PRRA R T I -7 R R X B X 2 R 5
DX P 2 vy 4 ) A 3R HH — b 52 P 55 DBAR 22 25
TR FEWIERFERBCR TS 4 dBAP, X REH R
S g IR TR B RFEIR R T XA (i
(). SCHRLS-6 IR 9E T 4R sl S A HE R R
AP BRSSP AR R TR AL

5 {E TEAE (1080—) , 3B, 5L TR, -1tk , BRS04 B 5 % WA L5 R, E-mail: 15066280095@163. com
WA BO1963—), B, 02, W+ ST, TR M-, BRI VR SRS, E-mail:jmeel 63@163. com



1422 Rl ¥ k2 2 WE KRB 2B

46 %

e T B BEAA W L 22 5 » T 0 BUZ AR AP 28 45 46 B R
FEPEREEAT TR, Z2BBYGSE A0 T R AR A5
PRSI R H R, 3 H A IR £ 5 R R
5 IR R R SR A VR A R S I R A
B FF o TR 5 A F A R 7 1 RS iR S B A I
11 7RSS, IF R T S R TT R IE T R s 4
TR BN P2 W B 5 45 AR IR B K R R T/
LA 2 A R BT TR B 7S A A e

TE LR EERN L, B AR 3 P 8 S e, 7E
PO R AT I8 T 20 = 6 5 5 BRIk s A R
B EIN 4R 4k & 280 HEAT ek » FH
BRSSP RS IR SR (B R R LA e
BB B TR AN 7R AR 2 AR

1 IR EESER

TE3495] B BEAR AL o o, /N OIR A R 3 P 4
WA B s RN s (D

2, 19p _
Vp Cp atz 0 (1)

K p BFE; oo 22 I3 PLE PR AT
., 9 P PL:

PRI, AR B B R AR R EH TR
AP 32 53 R 7 45 T AR T A 35 [ AR 3 i

TBCAR R T IA 7 SR B BE v, () 2

va (1) = v’ (2)

A 0w RN s 0 SHFAIAR 5 ¢ ]

B R LR — R rs WIERIRSEE R
vna Crs) » ST TR 53 I AS B L 7 AR A 75 R

. R
plr.t) = ]Z%ej‘”tjs Uim(r;e)e " ds 3

K00 HTARE B b RIEEGS HHBGR=r—
rs | AEBUR BIFETEAR R T — s IR B,

2 RS AZRIAEEIE

FRAE R 3 75 4 49 #1611 0, 2 8] 5 A 78 R 4t
VR F AL 45 i S HE T R 7 1 & . B R B A2
TR RTFRN G, HIRERREMAR S E
TIE. Y JR 2R R R0 - 5 4%, s B A1 Lt 75 5 A )
) YR 75 R R ) O A S 14 1 3 871 7 e TR 4 3%
WEME 1 Fros. B3 e S HE F a5 B
B, FE 2 N [RYIRH I 3P i TR 4R 3h AN R B TRAR 200
mm Kb B 75 R4, B S R R AR B A K R, Ak

(D PR,
L,=L.+¢ )
ALy, HAE B, dB; L, AR, dB;c HEEL
X PHEAR,FE p 5RAEE « WXR
B PR
D = pacou )]
K00 BERE ;0 BESP I E. PIE T
BES WIS, 7 20 CHRERKET,pc0=
415 kg e m % « 571,
PR BRLEL pouo FEBONER, 7T LAAS B 4N
(6 B B IR R ARG R R K

L, = Lﬁgo@[%] 6
0

:—ﬁtEF':Po %%%%E’Pozzx 107° Pa;,uo e E R
oo =1X10""m+ s,

ﬂm,ﬁiﬁtﬁﬁczzmg[f’%]m& 7,
0

HEZPRMREES /3G NEER, 2B TE
19~53 Z [a], SCER[ 2 19 A 40 A,

Bl RHEHRES
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Fig.5 Correlation of interior noise and plate vibration
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