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Fig. 1 Schematic diagram of experimental device
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Fig. 2 Thereal object of the experimental device
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Fig. 3 Displacements of the oscillator asits initial displacement is 30mm (collision-elasticity type)
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Tab.1 Experimental dataas the initial displacement of the mass block is 30mm (collision-elasticity type)

4fe/mm ] B/ mm TR 1] /s SEPESGE/ (107D I RARME / mm
50 5.4 6. 0926 56. 3
1.0 40 4.4 3.4356 51.4
30 4.1 2.0641 45.5
50 5.0 5.296 55.7
1.2 40 4.0 3.4214 52.1
30 3.5 1.7527 45.5
50 5.0 5. 4877 55.9
1.4 40 4.5 3.5849 51.6
30 4.2 2. 4567 48.5
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Fig. 4 Displacements of the oscillator asits initial displacement is 50mm (collision-elasticity type)
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Tab. 2 Experimental data as the initial displacement of the mass block is 50mm (collision-elasticity type)

242/ mm [ B / mm AT A /s FPEREE/ (10 °D i K YR M8/ mm
50 5.3 11.773 68.5
1.0 40 5.2 8.2437 63.5
30 4.2 5.4777 59.4
50 4.8 9.4651 68. 6
1.2 40 4.0 7.2801 65.8
30 3.0 5.1012 61.3
50 4.9 9.6152 67.9
1.4 40 5.2 10. 046 68.7
30 5.0 6.919 63.7
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Fig. 5 Displacements of the oscillatorasits initial displacement is 40mm (elastic magnetism type)
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Tab. 3 Experimental data as the initial displacement of the mass block is 40mm (elastic magnetism type)

242 /mm 8] Bt /mm PRI R] /s PpEEE /(107D f KRN /mm
50 4.6 5.4721 56.0
40 4.3 3. 7357 51.5
1.0
30 4.2 2. 504 45.5
50 3.5 3.7107 56.5
40 3.3 3.1126 54.0
1.2
30 3.8 2. 4452 50. 3
50 4.5 5. 4856 58.0
40 4.5 4. 8649 56.6
1.4
30 4.5 4.1703 55.8
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Fig. 6 Displacements of the oscillator asits initial displacement is 40mm (elastic magnetism type)
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Fig. 7 Displacements of the oscillatorfor five initial displacements when the wire diameter is 1. 0Omm and the gap is 40mm
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Fig. 8 Effect comparison of the two elements as the wire diameter is 1. 0Omm and the gap is 40mm
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Fig. 9 Displacements of the oscillator for five initial displacements when the wire diameter is 1. 4mm and the gap is 40mm
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Fig. 10 Effect comparison of the two elements as the wire diameter is 1. 4mm and the gap is 40mm
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H[E B 40mm FI 50mm W, 5 7% J0 P B RE 5 0 8 3RO e 4R ROCR B B R, B S AR
50mm W SRRE TR R OE St 3 . WAL 13 s , Y BT HRAIIAR (2% O 40mm B, AH LT Al 55T L 5
WG A R R s F BB FE I B R 40mm B AR T 17, 700, IR 3N B M1 45 40 1 0. 9 k5 19 L 1 44



551 EIMAE - o 55 A RE 1k IF I 25 3l ) = g 17 52 56 T 2 139

RETEIAI B A 50mm I REAR T 49. 900 I8N A 4742 7 2s. & 14 SHEIBEA 50mm B 2 5T 14 IR 3l
ok P (1) PSP SRR 2 S A BE AR LSS 2R . el BT 13 FUIET 14 AT, ETEIBR 40mm AT 50mm B 3 i T 74 4B
AL HIE B 50mm g, st i 5 3 A A 3G T O BRIk T IR 3. DI AR SO L 2
72 1. 2mm B8] B 50mm J& SR TR A SR 02 B T S8 S BT L SRE TR 7 07 R T B AR BOR fe A

MEER SIS S5 KT A8 D RO SR RE 3T S 40 5775 R 4R 3 19 07 i B0 i L AR
BIARE  AESEPR TAR R 10X 5 2% 2278 0 SRl 20 85 18 B B o 22 3 i 2 AN 1 DR L L 2R 45 T
R TR R A B B

4.6

| |- - gk

>80 30 40 50 60 % 30 40 50 60
WA AT /mm WA FS/mm
(a) FEJREIFTA] (b) 5fE#4EE

K12 2642 1. 2mm. [8) [ 30mm B 2 Fh T4 59 %50 58 %) H K

Fig. 12 Effect comparison of the two elements when the wire diameter is 1. 2mm and the gap is 30mm
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Fig. 13 Displacements of the oscillator when the initial displacement is 40mm and the wire diameter is 1. 2mm
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Experimental research on transient dynamic response

of elastic magnetism reinforced energy sink
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China, Tianjin 300300, China)

Abstract: In order to improve the performance of the traditional stiffness-based cubic nonlinear energy
sink, an elastic magnetism element was added on both sides of the cubic oscillator to construct a new
type of elastic magnetism nonlinear energy sink. The transient dynamic responses of the nonlinear
energy sink were experimentally studied in order to grasp its basic characteristics. The so-called
elastic magnetism element refers to the permanent magnets connected to the compression springs and
the mass of the nonlinear energy sink to produce a magnetic repulsion. When the mass block started to
reciprocate, the magnetic repulsion can adjust its responses. This paper comparatively studied the
differences in displacement responses of the mass with and without the elastic-magnetic element for
different impact loads. The elastic potential energy and the decay time to reach the equilibrium of the
mass in the two cases were investigated. The influences of the stiffness of the compression springs and
the elastic-magnetic gaps on the responses of the mass were studied. The results show that when the
wire diameter is small, the mass block with the elastic magnetism element has a shorter decay time
and a smaller elastic potential energy in most cases. When the wire diameter and the initial
displacement are larger, the mass block without the elastic magnetism element has a shorter decay
time and a smaller elastic potential energy.

Keywords: elastic magnetismelement; nonlinear energy sink; permanent magnet; dynamic response



