5522 B 1 o L5 HE E R Vol.22 No.1

2024 4E 1 H JOURNAL OF DYNAMICS AND CONTROL Jan. 2024

LB Y5 :1672-6553-2024-22(1)-087-010 DOI1:106052/1672-6553-2023-026

ETANEREFREELERECHNEERIME

BE KK T

GO BT ZS M0 R K2 Wizs F=Miébe, TP 110136)

FEE A SCH R BE T 4 B A 7 A 4 R 3 b A 1S M E BT A B A 2 M R R E L JORE I 2 N
B R B A5 I HORIR R A T B IR BB IR T 20 LE S 7 T 67 Y JE 5 A B A 2 4 B 3 Y IBUIIR P RE L OF

it 3 X FE I8 1 G R T A A 2 Al e P B TR 1 R 114 5 L e R e T B I B 5T A Al L e
LS B S FC AL S 45 2R 30 W1 1 T T8 B2 AR 58 v 50 250 5 O B 19 280 A 8 1 B e 3 R AR )

}fﬁﬁhb
X MWIE, WRImgl, A RHELERE R
hESEE . V4L23.4+1 XERFRERD A

Whole-Spacecraft Vibration Suppression Based on Negative Stiffness

Inertial Nonlinear Energy Sink "

Gao Yuan Zhang Zhen" Fang Bo

(College of Aerospace Engineerings, Shenyang Aerospace University, Shenyang 110136, China)

Abstract In this paper, the negative stiffness element is integrated into the inertial nonlinear energy
sink to form the negative stiffness inertial nonlinear energy sink (NS-INES), and this device is applied to
suppress the vibration of the whole-spacecraft. Based on the reduction percentage of the maximum ampli-
tude, the vibration suppression performance of the NS-INES is shown. Meanwhile, the influence of neg-
ative stiffness elements on the vibration suppression performance of inertial nonlinear energy sink is dis-
cussed by comparison. Finally, the influence and optimization of the parameters are discussed. The re-
sults show that the new NS-INES acting on the Whole-spacecraft has good vibration suppression per-

formance.

Key words negative stiffness, vibration suppression, inertial nonlinear energy sink
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Table 1 System dimensional parameters
Name Notation ~ Value
Mass of satellite main structure m 3kg
Mass of adapter ma 1.5kg
Inertance of the inerter ms 0.15kg
Damping of the satellite main structure 1 0.3N's/m
Damping of the adapter co 0.3N"s/m
Damping of the NSI-NES c3 3N's/m
Linear stiffness of the satellite main structure k1 10000N/m
Linear stiffness of the adapter ko 5000N/m
Linear stiffness of the lateral spring k3 512N/m
Initial length of the lateral spring L, 0.1m
Horizontal length of the lateral spring Lu 0.08m
Displacement excitation amplitude A 0.0018m
The natural frequency of the main structure  wg 57.74rad/s
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