9521 B 7 o L5 HE E R Vol.21 No.7
2023 4E 7 H JOURNAL OF DYNAMICS AND CONTROL Jul. 2023

LB Y5 :1672-6553-2023-21(7)-005-007 DOI1:106052/1672-6553-2023-030

SN E R B RS RIS

;‘(]J%I.Z //3__}%11,2 %UE%LZ,H XIS_:)Z_}L?{12
(1. PHAE T K% 1% 5 BRI B 4% 710072)
2. Vb Tl K% 2 R %8 I 586 Tl Afs BRI E AR E . 15%  710072)
(3. RIEMTRY T3R50 H K &=, RiE - 116024)

WE ZREJIFBMEEA 2 ERE RS AL E R 76728 8 W A8 AR A7 I 42 55 J7 181 5 2 19 3 58
Yol AR GE AR T —Fh 2R ) bR 208 b ek Sl EL A XRS5 Rk 1 sl T R 6 S A S A5 kA
BB A BB T I RIA 3 b B O T AR AR AR T TR R A S R S5 A A R L R B T
JUART 2 B0k 25 4715 BR A0 5% i LA L IR 5 1 Flr 55 A~ AL i 2 A 14 91 235 A o 8 4 B i A5 TR 1 ok 25 4 14
& 5 R A 5T 2 R, DU A8 FE AT A 28 0 R A ] S 3 2 65 4 1 7 B 0 H R o (O T 3 L P 7 A T A R
R 2 T JR A — 47 T — 50 BB A TR BV AT A T T ) K R B A S5 0 L PR S R 5 A R I

XA ZRANFEME, WM, WEIREE, b

hE SRS 0327 XERAR AR A

Multi-Stable Mechanical Mematerials for Band Gap Tuning"
Liu Hong"? Yu Jiang'? Zhang Kai'**" Deng Zicheng!"’
(1. School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University, Xi’an 710072, China)
(2. MIIT Key Laboratory of Dynamics and Control of Complex Systems. Northwestern Polytechnical University, Xi’an 710072, China)

(3. The State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology » Dalian 116024, China)

Abstract The multi-stable mechanical metamaterials have the multiple stable status and geometric re-
construction characteristics, which are of great research value in deformation energy absorption and tun-
ing of the band gap. In this study, a multi-stable mechanical metamaterial is proposed, which is com-
posed of bistable curved rods and related solid support structures. Combining the finite element method
and Bloch’s theorem, the band structure of the structure is calculated, the band gap characteristics of
the structure with different steady-states are analyzed, the effects of geometric parameters on the band
gap are obtained, and the transmissions of the array composed of 5X5 unit cells are studied when part of
the cells are deformed. It is found that the deformation status of the bistable connecting rod can signifi-
cantly change the band gap of the structure, especially in the low-frequency range. The elastic wave
propagation can be attenuated within the corresponding band gap frequency range by deformation of a

row of cells in the structure.
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Fig.1 Geometric model of multi-stable mechanical

metamaterial unit cell
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Table 1 The geometric parameters of the unit cell in Fig.1

Name L/mm h/mm b/mm ai/mm by/mm by/mm b3/mm

Value 15 12 20 15 15 8 30
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