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LAGRANGE EQUATIONS OF THIN ELASTIC ROD WITH
MUTATION OF CURVATURE-TWISTING VECTOR"

Xue Yun'"  Wang Peng’
(1.School of Mechanical Engineering, Shanghai Institute of Technology, Shanghai 201418, China)
(2.School of Civil Engineering and Architecture, University of Jinan, Ji'nan 250022, China)

Abstract According to the Kirchhoff kinetic analogy method, the elastic deformation of a thin elastic rod with
mutation of either curvature-twisting vector or strain vector at section center was analogized as the striking motion.
Based on the Cosserat and Kirchhoff thin elastic rod model, respectively, the Lagrange equations of the elastic
rod with mutation of curvature-twisting vector or section center strain vector were derived. It was found that the
derived equations have the same forms as the Lagrange equation of striking motion. Finally, the effects of the mu-
tation of curvature-twisting vector or strain vector at section center on the smoothness of the deflection curve were
analyzed. This study provides an analytical mechanics method for the equilibrium analysis of the elastic rod with

mutation of curvature-twisting vector or strain vector at section center.

Key words thin elastic rod, analytical mechanics, mutation of curvature-twisting vector, kinetic analogy,

striking motion
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