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Decay method for measuring structural vibration damping

YIN Bang-hui, WANG Min-qing, WU Xiao-dong
(College of Narigation, Northwestern Polytechnic University, Xi’an 710072, China)

Abstract: The techniques of reverse filtering, backward integral and energy level average were used to build a
damping measurement data processing system for the decay method. The relationship between the test results with the
decay method and the frequency-band damping in the sense of statistical energy analysis was examined and the effect of
modal damping outside the frequency band on the frequency-band damping test results was explored. At last, a plate’s
transient impact response data from finite element simulation were used to verify the relevant conclusions. It was shown
that if the difference of modal dampings of modes in a frequency-band is small, the results with the decay method are close
to the frequency-band damping in the sense of statistical energy analysis; otherwise, the results with the decay method are
less than the frequency-band damping in the sense of statistical energy analysis; if there are modes with smaller damping
outside the considered frequency-band, the frequency-band damping test results are strongly influenced by these modes; if
the modal damping of each mode gently changes with frequency, the frequency-band damping test results for each band are
more accurate; otherwise, a larger error appears.
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Tab. 1 Modal decay rate difference’s

effect on frequency — band decay rate
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60 100 40 73 8.8 0.12
200 300 100 245 2.0 0.05
500 700 200 555 7.5 0.02
100 500 400 118 60.7 0.01
200 600 400 251 37.2 0.01
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Tab. 2 The effect of energy leakage caused by
modes outside the frequency-band on

the nearby frequency-band’s decay rate (dB/s)

it/ Hz y =70 dB/s y =700 dB/s
125 70.0 696. 4
160 69.8 697.2
200 69. 4 690. 8
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320 69.9 699.3
400 69.7 699.0
500 70.0 702.6
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Tab. 3 Modal’ s magnitude’s effect

on the frequency-band decay rate
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Tab. 4 The modal frequency location’ s

effect on the frequency-band decay rate
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Tab. 5 The modals’ decay rate and

the frequency-bands’ decay rate

B/ Ha B A 1‘%7‘5%@%/ %%{ 1 =%
/Hz (dB+s™) (dB:-s™) %
25 AER RER 108
32 34 100 106 6.0
40 41 200 135 32.5
50 ANERTS L 140
64 AERTS AERS 108
80 75/81 120/60 87 3.3
100 99 150 121 19.3
125 119 600 259 56.8
160 154/165 7007100 288 28.0
200 206 850 486 42.8
320 302 300 381 27.0
369/376/396/  600/500/500/
400 408/417/429 600/500/350 454 10.7
496/522/ 800/700/

500 527 300 577 24.7

T REBRAHIEL 1 AR B P S8 5, BEPIL Ik
Py RO R AR 5O YRIGEMA B S AT, 4 BT RAL 47
MAELAE R Ik I A 5 o B 7 EL AR B[] 0. 8
s, Tp—T B Z MR E] B 0.000 1 s A i 50
it (o RS B ik, A8 RS A B S FEI AR AN SR 5 i
N, IR S BB R R 13 AR RS



$a

FHOMESS : PRSI FHE MY s i 5 105

(S WS 25 1 A Be g IR A5 4 R S R 22, )5
TR B NN B B N & — RS BN & 2
IS =BG DL o3 IR 25 R TS
4.1 EHNASES

RS P 3 A B SRS, B L A E )
A2 25 Hz 50 Hz 64 Hz (1) 1/3 5AE M B, Hr
DA 25 Ha W50 B 32 2237 21| [E 45 350 %k 34 Hz (1)
B2 . 50 Hz (Y55 Br 2257 5] 41 Hz F175 Hz [
[ AR )5 . 64 Hz (W85 Br 3222 5] 75 Hz A 81
Hz (Y5200 . SXS0E T F 1 4518 a0 R0 B A 5 1
IR AZAIN B 3 D3N T 2 B RE T 0 B 1)
B RS IR ]
4.2 MBRNEE—MIES

20T B A — B A 285 14 s A 0 A5 2] 11 3 i
RN I R A 2 P A A T % (] s 37 28] o A A
R R, 3RS LA 6 AN BAL & — i e
25 B A #5245 51 & 32 Hz 40 Hz 100 Hz 125 Hz,
200 Hz.,320 Hz Y 1/3 fEAARANBL . o rpots 4%
32 Hz 100 Hz (4 B IR 2288/, /N 20% 5 vy
B3 A 40 Hz, 125 Hz,200 Hz [ 55 Bz T B A 5 i
BRI B FZ A T /D 5 G330y 320 Hz (14
Br iy THHEA RECR R RS i e K. & 5
PEH T RO i3 125 He (9450 B 1Y) RE 2 0 a i 26 Al 4i
TG I LA TE W B0 7 BOL i B )
5 B & B R 105 dB/s, iX B T 0
BUZ B35 100 dB/s AR BN %R 165 Hz fy
[EN AR

IRVHERUE TR T 4518 2G50 BRI A A )
T B 1) 6 D 23 R 25 3 R A A T B, 2 00 B 1)
BOEW 232 AR FE 0, R 0 2 >4 000 B B 3 A AR 2 1Y)
TEV T /IN T B PN A ) B il 3 A B 4

-1507—
-155F N
1608 T
-165) i
170} |
175}
-180}
185} i
190t

BEZ(dB ref=1m?)

10 15 20 25 30
tx 10?%/s

(=)
W

KIS BBt 125 Hz fRESRREIRIN 2 SN UG SR 5
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