Vol. 46 No.2
Apr. 2024

46 % 2 M
2024 4F 4 J

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

doi:10. 11887/j. en. 202402008
=iE K17 A PRI M BERAE L 1 se E B &

AR, EFH,E

(BEAE XS ERAFLFR, #d K 410073)

http://journal. nudt. edu. cn

i B AW A B AR E NI SR R G L, LA T AR BE REBE (nonlinear energy sink, NES)
PR 7 R G AR PR IR O e S8 . S T AT NES 2 i A ] BR AR 28 PE ML Wik 3R 4 30 1 A 4
B FFoHT 1 B R E LR L X B A NES S 800 SRR AR Gtk BREMR 5 1 R OR , LK% NES 2
TS BIR A G FR IR 5 i e B B 2R R . 2R SR W], BEJE OO, mT RLFE BN B RIS U OO
ARG ATGE X (F AT BT 2019 NES (7 25K, BUBEE LI ATE ; 0 BHJE HUB/N ) B R 22 0 % IR PR R
P O R AT E DXt 14 NES STt ). 72 NES (0B 52T LI BTSN, 38 ¢ 3 PRI LE 2 Gk BR PR Ik 40
I SCRAT W] S AR T, T Ao b RT DA 35 i v A R B I 957 B 40 T S8R Al S 2 o 1Ak, NES B BHJE FE
), HEBIIR 2R 8 1) A R ERAIR 35 410 T S8 e

KRR ARLNERE R PF 5 [R]BAR L s ML3E 5 AR BRIFAIR 5 5 B IR ]

FESHES:V215.3 XHEkFRERG A NXEHHS 1001 —2486(2024)02 -079 -07

Suppression of nonlinear flutter for a wing with freeplay of high speed
aircraft using nonlinear energy sink

NIU Yaobin™ , WANG Zhongwei, HUANG Wei
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: The subcritical problem of wing flutter system with freeplay nonlinearity was addressed by introducing the NES ( nonlinear energy
sink ) technology to improve the critical velocity of the system’s limit cycle oscillation. A dynamic model of flutter system with NES control for wings
with freeplay nonlinearity was established, and the suppression effects of NES parameters such as mass ratio, frequency ratio, damping ratio, and
relative position on the limit cycle oscillation of the flutter system were analyzed. The influence of NES parameters on the critical speed of the limit
cycle oscillation of the flutter system was also investigated. The results show that a larger damping ratio can stabilize the system at a smaller natural
frequency ratio but required a more stringent location requirement for the NES, i. e. , closer to the leading edge of the wing. On the other hand, a
smaller damping ratio results in a smaller NES mass required to stabilize the limit cycle response of the flutter system. When the NES location is
closer to the leading edge of the wing, increasing the natural frequency ratio significantly improve the suppression effect of limit cycle oscillation,
and increasing the mass ratio also significantly improve the suppression effect and critical speed of limit cycle oscillation. Additionally, a smaller
damping ratio of the NES results in better suppression of limit cycle oscillation in the flutter system.
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