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Analysis of the damper performance of a new damper fastener based
on hammer excitation method

LUO Yanyun', TANG Jiyi', LIN Longfeng’

( 1.Institute of Rail Transit, Tongji University, Shanghai, 201804, China; 2.Guangzhou Metro
Design & Research Institute Co., Ltd., Guangdong Guangzhou, 510010, China )

Abstract:A new type of damper fastener is tested by using the hammer excitation method,and the damping
performance is analyzed from four aspects(transmission rate; transmission loss rate;transmission loss and
7 vibration level).The results show that in the range of 4~200 Hz,the transmission rate is mainly below
2.5%;the transmission loss rate is mainly above 97.5%;the transmission loss is mainly above 32 dB;and after
calculating the track vertical vibration acceleration,Z vibration level is 86.15 dB;compared with the ordinary
damper fastener,the vibration attenuation performance of the new type damper fastener has been significantly

improved.The test shows that the hammer excitation method is effective,convenient operation,which is an

excellent test method for the vibration attenuation performance of damper fasteners.
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Fig. 1 Acceleration sensor placement of rail
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Fig.2 Acceleration sensor placement of ballast bed
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Fig. 3 Layout of measuring points
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Tab.2 Parameters of acceleration sensor
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Fig.4 Transmissibility of vibration acceleration
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Fig.5 Transmission loss rate of vibration acceleration
4 fEEIR K

BT, HREGEHRR AR
L' =L -L) (4)
Ky L', W5 R, PN S 2 AL 42K 5
L' NS i gy, AN S RSN S; L) e
Wi By, T8 R IEAI PR Sl R 2

XF 10 YRR 7 15 2 1 AL 3B B Rk A TSR 3,
155

10

1 i
12—_0 L, (5)

i=1

A L, AP Z IS HR s L', WS ik

ey, PN Z AR BB R @ N R
1=i=<10,
HIPL EAS, TSR A BN IR 3 i

JEAGERASE, WK 6 Ui, AILAE L, 1E 4~25 Hz
JL R A, A 400 2 Wl A 32 i G KO 22 g, 3
HB1E 65 dB LA b DA 25 Hz AbTFUR, 4345 2 it 4
RGBT R R, E 125 Hz AbFE Rk, 24



LI | A N NI S - S S = ) 2017 4

5 Z IRF 53 th
70 —e— AT 671 g VA
$% 150 2631/1-1997 7 L5 1) 4> B ¥k 8 Z 114
o0 T8 TE R A FITE 4~200 HZ 6 I =432
£ 50 — AR O R T R B N B AR (K 3) .
= 4 2 AR R 7 AR A 5
5&}40
P ﬂﬂ?:
30 >
o= ) | 6)
20 i
0 20 40 60 ;{;OK/I];)? 120 140 160 180 200 JCEFI a, j‘jl‘l‘*ﬂﬁﬁ*ﬁj}ﬂl_g, ij ﬁzg’fj:}fﬁ
B]6ﬂﬁﬁﬁﬂi§gff§ﬁﬁﬁﬂ% ifﬂg 4\qm4)5ﬁ%g597f$25ﬂ32' a<j9::§}23444%
Fig.6 Transmission loss of vibration acceleration BRFERYEE a ORI N A I
j\732 dB; f 125~200 Hz {E@V‘] ,ﬁfz: EFJ %Fﬁ%ﬁ *E:}EU\J:TI“*Xi/jﬁ*EﬂH Vﬁ%?ﬂﬂ%@ﬂﬂ r
YEMPEM R, B Z PR
R EIF, #2200 Hz &b, £k e BTt
= Z ARG FA AT

246 dB A Ao Tl R AR TR AR 125 Hz 4k

9 4% 36 126 AR FEAR T 30 dB, I HL7E 4~200 Hz 3 (7)
Bl AL S 3 e Bk 4 dB A4 . BRI AL 404 ﬁq:. ay HEUENERE , a,=10"m/s>,
PA S LR . T PRI A5 4% 2 in o A R PR R A P ] 7
% 31S0 2631/1-1997 #E KIHRBH N B 57 R 1+ RUE F
Tab.3 Vibration acceleration frequency weighting factors specified in ISO 2631/1-1997
= AR L A [He 4 5 6.3 8 10 12.5 16 20 25
TALA 7 0.967 1.039 1.054 1.036 0988 0902 0.768  0.636 0513
S AR O [He, 31.5 40 50 63 80 100 125 160 200
TALA 7 0405 0314 0246 0.186  0.132 0.0887 0.054 0.0285 0.0152
10
0.5
0.0 4
-05
-1.0 1 1 1 L L 1 1 L (%)
0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.44
(a) [2:100 55,20 #52789907 [ T Jehr:A=2.763E-5¢
0.05 F
0.04 +
0.03
002 t
001 F
0'()() 1 1 1 1 1 1 1 I (HZ)
0 100 200 300 400 500 600 700 300

(b) [2:1] 5 21 72789907 | AU 1% H(:4R:A=8.126E-5
P17 3 PRI w5 i S i 3 32 I R P B A ]

Fig. 7 Time and frequency spectrum of vibration acceleration of ballast bed
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Tab.4 The 1/3 octave of vertical acceleration vibration level of ballast bed
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