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Tab.1 Test conditions for measuring damping loss factor of a

plate with damping treatments

WEBH g (g g BUEHR
Je IR G 5 K 380 B/ Y
1-1 B - 0
1-2 = 0.2 mX0.2 m 15.5
1-3 = 0.3 mX0.3 m 35
1-4 B 0.4 mX0.4 m 62
-1 fRsEsE A E - 0
-2 FEA# O FE 0.2 mX0.2 m 15.5
-3 FEAE# O 0.3 mX0.3 m 35
-4 PAAE# O FE 0.4 mX0.4m 62

Fig. 1

() MR T BHRE

(a) A plate in suspended condition

(b) AT BERE (25)
(b) A plate in suspended condition (full view)

(c) MR LR TIRAE R D

(c) A plate fixed in transmission loss facility

(d) HARZRTRAE L (25)

(d) A plate fixed in transmission loss facility (full view)

1 AR BELJE 451 46 B 0 ik 1) 22 IR 2
Installation conditions for measuring damping

loss factor of a plate with damping materials



1032 & Zh. W

w5

i %39 %

@

) T W 25 20 Dol 3 DM o A Py BEL S SR FE IR 1 R
JH 3 84Dl 30062 2 A AR b A5 A o E A AR
(19 0 107 5 P 5 il AR D o 42045 31 R R A A A5 )
R KA 5 0 A5 ) R AR L I 50 0 4 A B B AR ik e g
IV BRI K805 X AL AS7 Ik of o 7 R SR A 2R AP A H 5 2
Wi 7175 5 1) B 2% 5 0 00 285 BBOGS 80 A1 31 50 0 oty 46 2
11 A5 281 8 U 2 B ) R DR

AR BLEBFER T 5 X (DIHRAG R

Drg
17 27.5f (L
Horrs £ B
> 200
“ 100}
&
o 0
12
£ 100l
= 100
g
E L0k
e
= 0 1000 2000 3000 4000 5000
f/Hz
(a) 4500 B 50 B A
(a) Curve of frequency response function amplitude
20
£ 10
g
B2y
r‘g A
2 0 v
,]éx;
£
=
-10
0 0.2 0.4 0.6 0.8 1.0
t/s

(ORGEPULS:

(c) Inverse Fourier transform
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(d) Calculate the decay rate
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Fig. 2 Calculation steps for initial decay rate of a curve( f=800 Hz)
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Fig. 3 Calculation procedures damping loss factor of plate
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Fig. 4 Measured damping loss factor of a plate with dif-

ferent damping ratios

PARAE 1~4 kHz i, SR LB AR B BB FHLE
VAR P BELJE SRR I A BOR AR BE R

2.2 HRZRIEREIERIRFEEFNIK L R

TR 119 22 25 R A [ R ot LS 45 6 PR 0 3K 45
HA BRI A2 P A (] 22 B R8T I A5 21 1Y
BHLJE B FEIA 1~ DLIAT 5.0 9 4 T B 2 11k s I

4 -

FHBHRFER T / %
[\S)

250 400 630 1000 1600 2500 4000
f/Hz

K5 HEARALEAS ] 22 B ARAS T BHJE B AR DY - i 45 2R
Fig.5 Measured damping loss factor of a plate under

different installation status



1034 & Zh. W

w5 & W

%039 &

JEARRE PR 11 00 3 45 2R B 3k R O B 7 o 1 2
MR AR WA I S I i BELJE 7 AR 10 40U D 1 9 A
9 BELJE BURE PR T 1 K

3 HWNRAEETESUKSHT

&l 6 S BT SEA ¥ (9 i df b 5 i 1T S AL, 1
SRS B A I R R 7S s R O 16D S 43 i
AT R RGP, K 6 Fras. T8 AR
B P o I T I 2 R L 3R 2 e B AR
AR ¥ — A EHZE S8 a2 2 ik
kAR B R R S RS R R R E
7.5 mX6.6 m>X4.3 m, 7 5 AR R 7 RS it
1 Pa BYIR WA A5 375 5 52 SC o W0 3% S SK fige 4 %2 (200 ~
4000 Hz) T I IS,

1 2

1P JEs; 2-WEAR T AR 4, 3- B i
B 6 T il fE A i WA bRl 7 o ST A
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Fig. 7 Schematic diagram for measuring sound insula-
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tion of a plate with anechoic and reverberation

room
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Fig.8 Measured transmission loss of a plate with dif-

ferent damping treatments
3.2 HRmARIE

3.2.1 REGEMAEEM F A

O3 A A RS A TR S B RS A5
FR BELJE SR RE IR 5 AL SEA BERL, 3 AR A0 B
PR T S R B R R B9 BT R
1 B AT L 7E 200~800 Haz #7383 fH N L 11550 5 i



o505 L kLS B BH e AR b S

P RE B K5 TH S AT 1035

{EAAZ= 0.8 dB LN ,1 000~4 000 Hz, iR Z{E7E
1.5 dB LA IH5E S il g W) & B

40 -

35t
Z 30t
25t

201

15 250 400 630 1000 1600 2500 4000

f/Hz
&9 AR S AR S I (B A
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with different methods
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Fig. 10 Measured and calculated transmission loss of a

plate with damping treatment(62% coverage)

M 10 AfLAFE 3. 7E 250~315 Hz #l 1 000~
4000 Hz #l % 30 B W, i W6 K T it 8 H. 76
315 Hzi 24 {H K 2 dB. 7F 400 Hz Dk b 3R HES
I EAEZEAE 1.5 dB DA . 2 Fiose AU A9 Bg 75 5 31

SR He 3k, U BRI T H AR R BELJE 1 R A BEL e R
PP A5 3 1% 815 BEL T2 W AR 1 BELE B T DL
T 5 BHL e v R R 7S AR
3.2.3 MRMAETHmlEEZHALERY A
Ry 43 A BELJE 454 FE TR F K /ZNFE 400 ~ 20 000 Hz
XoF AN ol 7 B A R Y R ) AR 1) BEL R i L
B3R 100 % . 4 I BB e HFE T F -y 0. 1%,
1% 510 % H1 50 % , 3K i 45 2% 24 400~20 000 Hz (¥ ff
o, BE A A R E 11 FR . B AT A
400~5 000 Hz, B J& 451 ¥ P 7 X B 7 it 1153 25 SR 1)
S AN WY 8L 7E 5~20 kHz, B J& 51 FE IR % B 7 it
R R SR A T iR TN TS TR R S N RS A
P X G2 i A Il S99 R 3148 15 800 Hz, 5K v
TR B ABAF)  WEAR 3 W) G 8500, I 7 W) A 0 %
FEAE R AR L BLUE R B AR . B, 2
PR 43 BT R B2 SR 78 5 000 Hz L b 5 ) B 7 o
122 RS I3 R 1 BEL R 300 FE TR 1 Ry 11530
M b 7 o 1 BEL @ 5 AR R

40 1 —— BB BT 70.1% A
------- PELJE $AHE R 7 1% PR
-— HEBEETI% _S—\i |
- - - HBHHERET50% 22 ;
g 30 / AU
o
Y
= 20}
10

2500 5000 10000 20 000
f/Hz

630 1250

11 BHJE 456 PR i1 A e 7 315 45 R 1 5 Tl
Fig. 11 Influence damping loss factors on transmission

loss of a plate
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Tab.3 RMS analysis of response surface model for estimating

noise reduction efficiency
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Fig. 12 Response surface of noise reduction efficiency
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