ARA S B S
Machine Building & Automation

2024 42 A

TRBEA - 3% 1B

DOI:10.19344/j. cnki. issn1671-5276.2024.01.031

ETREEN SMA EERIFLIEBBIRI 57

K fe.
(PRI FE AR 22 B8 L TR 4B, BEPE PE 42 710026)

# E N SMA(ERIBILAS) BEARWNAELRKE B BRI FHAT 20, L H Brison — 4 KA H A ik SMA #y ) # 45
P TR E S Y % F Von Karman A% B b 2T BIRE S 5 M & 2 BB % &, F Hamilon % 4 F 3 K EE
B E LAY SMA EA RN A F T REAFITEENLAIE, EH kB EHS SMA BEARWELEE EIR
A2, FERFE SMA AR 44k TR & SMA 4% A £ B & fbxt 3k & AR 3 0 B,

KRR IEAE;, KRB F AR L ERY

FE 5K S TP391.9 XHEkFRERS B XEHES.1671-5276(2024)01-0153-04

Nonlinear Free Vibration Analysis of SMA Laminated Beam Based on

Two-step Perturbation Method
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(School of Mechanical and Electrical Engineering, Xi‘an Railway Vocational & Technical
Institute, Xi‘an 710026, China)
Abstract : The nonlinear free vibration of SMA (shape memory alloy) laminated beams is analyzed. The mechanical properties of
the SMA are described by the Brison one—dimensional constitutive model. Based on different shear functions and Von Karman’s
large deformation theory, the relationship between beam mass displacement and strain is established. Using Hamilton’s variational
principle, the dynamic equations of the simply supported SMA laminated beams at both ends on elastic foundations are obtained,
and dimensionless processing is carried out. The nonlinear free vibration equation of the SMA laminated beam is obtained by the

two—step perturbation method. The effects of different SMA volume fraction, pre—strain, SMA laying angle and temperature

change on nonlinear vibration are studied.
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