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Abstract: Low frequency vibrations threaten the safe operation of high-rising structures as their height rise. Passive dampers only have
good damping effect at the tuning point and have a narrow damping bandwidth. Magnetic fluid provides a new solution to this problem. In
this article, a semi-active tuned current controlled damper is proposed by using magnetic fluid as the working fluid. First, the theoretical
basis for the inherent frequency is established. The theory shows that the current can change the inherent frequency. Secondly, the
damper test system is established to evaluate the tuned damping capability under different excitation. Results show that the damping rate
of the semi-active current controlled damper is about 22% , and the damping rate of the tuned liquid rolling ball damper is only about
12.3%. The damping rate will be less than 10% when the frequency ratio between the tuned liquid rolling ball damper and the controlled
structure is greater than 1.11. The semi-active current controlled damper has good robustness, which can effectively reduce the
displacement response of the structure and make up for the shortage of the traditional passive dampers with narrow damping bandwidth.
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Fig. 1 Dynamical model of SATCD
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(a) Diagram of vibration experimental setup
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Fig.2  Experiment setup
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Fig.4 Frequency domain response of the uncontrolled
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Fig.5 Amplitude response curves of the top of the structure under simple harmonic excitation of different frequencies
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Table 4 Energy dissipation rates of different damper
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KIS Har /% et H /%
SATCD 39.37 SATCD 36.96
1.70 2.0
TLRBD 16.51 TLRBD 23.06
SATCD 39.45 SATCD 42.76
1.80 2.10

TLRBD 19.57 TLRBD 21.37

SATCD 38.11
1.90 2.20
TLRBD 14.27

SATCD 38.79

TLRBD 18.28
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