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The Theory and Experimental Research of Adjustable Inertial

Damper Based on Magnetic Particle Clutches”

Sun Hongxin® He Dupeng
(Department of Civil Engineering, Hunan University of Science and Technology, Xiangtan 430112,China)

Abstract In light of the changeable primary mode interval of ultra-long stay cable vibration, the inertial
damper of magnetic particle clutch has greater advantages as a semi-active inertial damper than as a pas-
sive inertial damper. Existing research, however, indicates that simply injecting direct current into the
magnetic particle clutch’s inertial damper would not be sufficient to realize the Constant-value regulated
function of the damper’s inertial coefficient. This function will be accomplished in this study by inputting
harmonic current. First, the fundamental operation and mechanical features of the magnetic particle
clutch’s inertial damper are described. From the relative motion state of the two magnetic particle clutch
axes, the mechanical characteristics are evaluated, and the control method for the input current to realize
the adjustable function of the inertial coefficient of the damper of the damper is explored. The equivalent
inertial coefficient of the damper under steady-state excitation is then expressed, and the mechanical
model of the damper is developed based on the damper’s fundamental structure. The equivalent inertial
coefficient of the damper under input control current and the amplitude of the control current are eventu-
ally shown to have a quadratic linear relationship.Lastly, the inertial coefficient of the damper’s adjust-

ability was verified experimentally.
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Fig.1 Construction diagram of the inertial damper

of magnetic particle clutch
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Fig.2 Characteristic curves of the excitation
177

current-transfer torque function

22 HWHBEASRWHBEXNEIHRESN

il oy 5 5 5 I BHLJE A 7R AR S T W R X, R

A AT B A e EE AL R e SRR A
S A R B HR 2R 3z Bl 8RR 1 il T
P S e B A A R T T 5 i Al
G RER LRV R IR AL S LA™ A i i T B R G
G A 7 G s U AR X a2 SR 2 o B A 3 B
s Ho L X O EE SRS L T, R BHLE AR AR 3E H
TR T BRI AR 5T . I, on i b 4L AR5, 0, 3%
AN A A S A R0, R W S e
S f L M RN TR S A s A B A

Il
IZ
]

%,

&3 BURIAR X2 Bl ik 2 50 #r 18]

Fig.3 Analysis diagram of the biaxial relative motion
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Fig.6 The output hysteresis curves of simulations of
the inertial damper of magnetic particle clutch under
alternating current with the different amplitude
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Fig.9 Comparison between corrective simulating force
and experimental force under alternating current
with the different amplitude

DB RID DAy i i [ 2 A AR A AR SO
Origin ZAFLE 73 7 3K 13 B 7 [ RE 5 52300 6 M
JE RN BV JOHE 5 S D B 3R 4 R A
A T R A L ) BELJE 2 X 6 70 P 3 S A 5 18 1
12 R S ) FE B A i 2 S AR A5 AE 50 ZE A
AL B S PSRRI B AR W) A 5X BRI
i e B LB R 22 S S PR A AT K

® 4 HEHESSSNEE RO & A 5 R E XL

Table 4 Comparison of negative stiffness of hysteresis
curves of simulated data and measured data

F, g R T e BN S 61 W i 22
(A) (kN/mm) (kN/mm) %
0.56 —1.29809 —1.10520 14.8
0.63 —1.67355 —1.58298 5.4
0.70 —2.04892 —2.09025 1.2
0.78 —2.45778 —2.40153 5.6
0.85 —2.91921 —2.80516 3.9
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Fig.10 Comparison of simulated and experimental values
of modified mechanical model under different

amplitude of alternating current
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Table 5 Comparison of hysteresis curve area between

simulated data and measured data

FHL U R 1L HHI TH AR S T AR s 22
(A) (N« mm) (N * mm) %
0.56 205.3 249.1 17.6
0.63 289.0 267.3 7.5
0.70 458.5 414.5 9.6
0.78 448.7 411.7 8.2
0.85 432.4 440.9 1.9
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