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THE FREE VIBRATION CHARACTERISTICS OF NONLOCAL
CONTINUUM BAR AND AN UPPER BOUND OF MATERIAL
CONSTANT IN ERINGEN’S NONLOCAL MODEL

Zheng Changliang")
(Eletromechanics & Materials Engineering College, Dalian Maritime University, Dalian 116026, China)

Abstract

solved using variable separating technique. The eigenequation, mode functions and general solution of nonlocal

The dynamic equation of nonlocal elastic bar based on nonlocal continuum theory is derived and

elastic bar are obtained. Solutions show that nonlocal effects decrease the eigenfrequency and the decrease
depends on not only the internal characteristic length but also the order of frequency. And there exists a
limitation value for all the eigenfrequencies, which is similar to the result of lattice dynamics. Compared the
limit value with Brillouin’s solution of lattice dynamics, an upper bound for material constant in Eringen’s

nonlocal theory is given.

Key words nonlocal continuum theory, elastic bar, free vibration frequency, material constant, upper bound

Received 19 May 2004, revised 2 August 2005.
1) E-mail: zhengcl@newmail.dlmu.edu.cn



