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Abstract: A new type of floating counter pressure disc spring-stay cable shock absorber was
proposed, which was in compression working state under tension and compression loading and the
initial stiffness could be adjusted. The design formulas of bearing capacity, vertical stiffness,

deformation energy and other parameters of the shock absorber were derived. The quantitative
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relationship between relevant design parameters was established. On the basis, the new shock
absorber was designed and processed, and the mechanical properties were tested under static and
dynamic loading. The rationality of the proposed shock absorber was verified by comparing with
the theoretical results. The influence of loading frequency, preloading deformation and loading
amplitude on the mechanical properties of the shock absorber was revealed. The results show that
the new type of shock absorber can meet the design requirements of different occasions by
adjusting the length of the stay cable and changing the number of disc springs. The experimental
results are in good agreement with the theoretical results, and the relative error under the design
deformation is only 3. 82%. Under the same preloading deformation, the equivalent stiffness and
equivalent damping ratio of the shock absorber decrease slowly with the increase of the loading
frequency. Under the same loading frequency, the equivalent stiffness and equivalent damping
ratio have a linear amplification trend with the increase of preloading deformation, and the
increase of equivalent stiffness is 41. 37%. Under the same loading frequency and preloading

deformation, increasing the loading amplitude will help to improve the energy consumption
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capacity of the shock absorber.
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Fig. 1 Construction of new-type floating counter pressure

disc spring-stay cable shock absorber (unit;mm)
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Fig.2 Three-dimensional damping technology device

based on spring-stay cable shock absorber
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Fig. 5 Disc spring-stay cable shock absorber (unit: mm)
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Fig.7 Schematic diagram of shock absorber loading
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13~15 10 1.0 4.8.10

FEPLRW R AR ML, hE 9 AT
G B A 0 28 7 B8 1 L R AN R AR 1 5L RS
L 2R PR AR A LA L 7R 28 B8 0 B A i 20 B 1Y 1S R T
WK, i S MBI 45 R S Ee T
SESLIEAT X AT AT, XY R A8 A n 2R 2 R AR 1T
FEVFAEIE i (24 mm) B, X6 07 )3 56 1R 45 L 7 A 7R 3%
J143 9k 178,183 kN, HHIE 545 5% 171 kN 2
J¥] F4 R X152 25 43 1 R 3. 93 %6 .6, 56 % 5 X4 JE 45 L P b
TN 2 R AR A R K AR Y R (32 mm) B, X6 R A it 56
JE45 hiiR 2% 143 9 A 227,232 kNL 5 HEH A
G55 223 kKN Z [H] A AR5 224390 0 1. 76 6.3, 88 %4,
A D i T T 2 TR 9803 R AR A R B

2025 %
250
—— HPTHEER

200  —— RWRLE R |
z —
24
X 150f
&
& 100F o
&1 el

50t =

L 8 16 24 2
AL #/mm
(a) JE48hn#k th 2%

250

200
g
& 150¢
&
£ 100}
i?_!

50F

0 8 16 24 )
A7 #/mm

(b) LA i %
B9 BESmMBMBEERTH-UBEXRBEK

Fig.9 Load-displacement relationship curves of shock

absorber under static loading
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Table 3 Equivalent stiffness and equivalent damping

ratio of shock absorber

P BEARIG R/ | mEE/ | SERRIE /| SR )e

mm Hz (kN « mm~ 1) e/ %

1 6 0.5 5. 41 7.6
2 6 1.0 5. 40 7.5
3 6 1.5 5.29 7.0
4 6 2.0 5.27 7.0
5 8 0.5 6.58 8.9
6 8 1.0 6.49 8.7
7 8 1.5 6.49 8.6
8 8 2.0 6.45 8.6
9 10 0.5 7.60 10. 3
10 10 1.0 7.56 9.9
11 10 1.5 7.48 9.7
12 10 2.0 7.45 9.7
13 10 1.0 8.21 8.6
14 10 1.0 6.76 10.7
15 10 1.0 6. 14 14.3
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