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Fig.1 Structure diagram and physical photo of eddy current

damper
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Fig.3 Schematic diagram of a sectional model elastic

suspension system with eddy current dampers
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Fig.4 Schematic diagram of plane vibration system of

sectional model with two-degree-of-freedom
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Fig.5 Double-side permanent magnet plate type eddy current

damping unit
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Fig. 6 Single-side permanent magnet plate type eddy current

damping unit
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Tab.1 Different working conditions and corresponding

geometric parameters of eddy current damper

TH  MA# a/m

b/m d/m d,/m L/m w,/m

1 0.010 0.035 0.130
2 XM= 0.025 0.015 0.055 0.050 0.205 0.175
3 0.050 0.075 0.250
4 0.010 0.035 0.130
5 M=t 0.025 0.015 0.165 0.050 0.535 0.175
6 0.050 0.075 0.250
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Fig.7 Variation of eddy current damping coefficients with

the size of the total air gaps
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Fig.8 Variation of transverse electromagnetic suctions on

the sectional model with the size of the total air gaps
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Tab.2 Main distribution range of dynamic characteristic

parameters of the main girder sectional models

E N4 m/kg I,/(kgem®) f./Hz f./Hz
WL H 10~50 0.4~2.0 1.5~6.0 3~10
KR 100~350  20~140  1.5~3.5 3.5~6.5
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suspension systems under different masses and

frequencies
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Fig. 10 Variation of dimensionless eddy current damping

coefficients with the velocity of conductor plate
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Fig.11 Variation of dimensionless eddy current damping
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Fig.12 Variation of dimensionless eddy current damping
coefficients with the front-back offset of conductor

plate

3.3.3 LT R Hm

TR (4 1 [k % 2l LK T g A A 2 5 A A ™
A b RS . 13 AN TRV B R/ T L R Y
TG 4 FL i it BEL 2 28 BOBE S AR B L A RS Y AR Ak
RV P2 I N B S TR A N
25 mm I, BH JE 28 KOHR B AR fR 45 A2 5 ad 25 mm
PR, 0t 40 L 16 30 BEL 2 28 B2 i T R, HLR UBRR
AN, T R R 0 2 BT i B8 B/ T 32 mm
IR 2% SRR R /N B JC & 49 F s i L e R B R

1.05 -
= = p=20mm ~* /=28 mm
N—(» 4= h=40mm -v-h=48 mm
Iy
= 1.00
S
.
Bt
= 0.95
i
R
0.90 1 1 1 L 1 1
0 5 10 15 20 25 30 35

LT EAd / mm
P13 TG ok 20 v U PELJE R BOBE S A b T D % ik A2 Ak
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coefficients with the up-down offset of conductor

plate
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coefficients with the torsion angles under coupling
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coefficients with time under coupled bending-

torsional vibration with large amplitudes
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Fig. 18 Variation of torsional additional damping ratios with

the torsional angles of sectional model
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Design and performance verification of a novel eddy current damper for
damping adjustment of the spring-suspended sectional model system

HUANG Zhi-wen"**, MA Wei-meng"**, FENG Yun-cheng*, HUA Xu-gang"*®,
CHEN Zheng-qing'**
(1.Key Laboratory for Wind and Bridge Engineering of Hunan Province, Hunan University, Changsha 410082, China;
2.School of Civil Engineering, Hunan University, Changsha 410082, China;
3.State Key Laboratory of Bridge Safety and Resilience, Hunan University, Changsha 410082, China;
4.CCCC First Highway Consultants Co., Ltd., Xi’an 710075, China)

Abstract: In order to finely and continuously adjust the damping of a spring-suspended sectional model (SSSM) system in the
wind tunnel test, a double-sided permanent magnet plate-type eddy current damper (ECD) device is developed in this paper. First,
the basic structure of the ECD is introduced and its design points are analyzed. Then, the rationality of the structure for the ECD is
analyzed by using the electromagnetic finite element steady-state analysis method, its working range is predicted, and the influence
of the motion speed and position offset of the conductor plate on its working performance is analyzed. Finally, the relationship be-
tween the vertical and torsional additional damping ratio provided by the ECD to the SSSM system is derived, and the linear char-
acteristics of the eddy current damping and the cooperative adjustment ability of the damper to the vertical and torsional additional
damping of the SSSM system are verified by experiments. The study shows that the double-sided permanent magnet plate-type
ECD can provide continuously adjustable linear viscous damping for the SSSM system with different scaling ratios, and the damp-
ing coefficient is stable and not easily affected by the front-back, left-right and up-down position offsets of the model, which is also
suitable for the wind tunnel test of the SSSM system with large bending-torsional coupling vibration. By installing two dampers
symmetrically along the diagonal of the SSSM system, the vertical and torsional damping ratios of the SSSM system can be coop-
eratively adjusted, which provides conditions for the fine study of the bending-torsional coupling wind-induced vibration of the
SSSM system.

Key words: bridge; wind tunnel testing; sectional model; eddy current damping; damper
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