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Abstract: A novel rotational eddy current damper with cable is proposed, which is composed of inerter, spring
and damping elements. In order to validate the mechanism for vibration mitigation, a mechanical model of a
single-layer frame equipped with the damper is built. A series of vibration tests are carried out in terms of the
frame, inerter and eddy current damper to analyze the impacts of air gap dimension between the conductor plate
and permanent magnet, the material and thickness of the conductor plate on additional damping ratio. The
conductor plates used in the tests include copper plates with the thickness of 5 mm or 10 mm, iron plate with the
thickness of 5 mm, and a composite plate made up of a 5 mm thick copper plate and a 5 mm thick iron plate. In
the vibration test, the conductor plates of different materials work in the air gaps of 10 mm, 20 mm, 30 mm, 40 mm.
The test results show that the iron plate is added after the copper plate, and the damping is increased to 1.9 times
and 1.4 times when the copper plate and iron plate are used alone. The air gap is a critical factor affecting the
eddy current damping. When the air gap increases, the damping ratio will decrease rapidly. Adjusting the air gap
dimension is the most effective and easiest method to change the damping ratio. The maximum damping ratio

provided by the damper is 15.40%, which proves that it has a strong energy dissipation ability.
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Fig. 1 Sketch of eddy current damping
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Fig. 2 Basic structure of rotational eddy current damper
with cable bracing
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Tab. 1 Parameters of
test frame and rotational eddy current dampers

LS SHLA
FEZMEML K 834 mm, 5% 390 mm, J& 10 mm, Q235
HEZEFE A 5 mm x 60 mm, & 1000 mm, Q235
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22 REHR
B UE BRI AR AR S X BHE L
IEEIN , 43 HEAT T AEAEAL R GE A A AT L i
RHJE #5 13 s, i T I5 7 e B AL A A5 0 B e
TR AR S, BRSSP AOb o R R e
115 BRI jT:aé, O TR A BT AR 28 T
B ES H A — 4B T AR RIA]. 3% 2 T
SR, T I S AL PR, T iy 44 s ]
Sy SRR T AR - BH @ M-

Fz2 IRBHE

Tab. 2 Condition parameters

i THA4 %' THA4

1 Cu5-g-20 12 Fe5-d-10

2 Fe5-g-20 13 Cul10-d-40
3 Cul0-g-20 14 Cul0-d-30
4 Cu5Fe5-g-20 15 Cu10-d-20
5 Cu5-d-40 16 Cul0-d-10
6 Cu5-d-30 17 Cu5Fe5-d-40
7 Cu5-d-20 18 Cu5Fe5-d-30
8 Cu5-d-10 19 Cu5Fe5-d-20
9 Fe5-d-40 20 Cu5Fe5-d-10
10 Fe5-d-30 21 HZELY
11 Fe5-d-20
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Fig. 5 Schematic diagram of experimental devices
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frame in free vibration
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Tab. 3 Test results in free vibration

TR MATRR R AR
Mrad=s') /%  $RALEBHIE /%
alifE4L 5.882 0.509 —
Cu5-g-20 4.720 4.950 —
Cu5-d-20 4.900 10.400 5.450
Fe5-g-20 4.640 4.630 —
Fe5-d-20 4.910 12.300 7.670
Cul0-g-20 3.900 4.790 —
Cu10-d-20 4.510 13.400 8.610
Cu5Fe5-g-20 4.150 4.860 —
Cu5Fe5-d-20 4.240 15.400 10.540
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Fig. 7 Displacement response of
single degree-of-freedom system
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