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Dynamic analysis of port crane in case of modifying

amplitude with second-order effect

XIA Yong-jun®, MIAO Qian
(China Electric Power Research Institute, Beijing 100055, China)

Abstract: The large scale moving elastic dynamics of port crane in case of modifying amplitude with sec-
ond-order effect is analyzed. The deformation and motion of flexible body are described using the flexible
multi-body system dynamics. The general flexible element’ dynamic equations with second-order effect
in local coordination system are derived based on the nonlinear finite element theory. The dynamic equa-
tions of the flexible beam element are derived using the shape function of three-node Euler-Bernoulli
beam element. The static condensation and co-mobile coordinate system are used and the dynamic equa-
tions of two-node beam element in global coordinate system are developed. The modifying-amplitude
case of port crane’ boom system is analyzed with second-order effect considered. The results show that
the displacement and internal force fluctuate on the linear solutions and the amplitude is bigger when the
second-order effect is considered. So the heavy-duty flexible machine must be analyzed using the elastic

dynamics with second-order effect.

Key words: flexible beam systems; second-order effect; elastic dynamics; three-node Euler-Bernoulli

beam element; co-mobile coordination method
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Vibration problem of theory of elasticity

in Hamilton system under initial stress

LI Jun-yong, LU He xiang”

(State Key Laboratory of Structural Analysis of Industrial Equipment, Dalian University of Technology , Dalian 116023, China)
Abstract: In this paper, by considering the nonlinear term in Hellinger-Reissner variational principle,
the vibration formulation with initial stress in Hamilton system was derived. As examples, frequencies
with initial stress of a beam, composite beam, plate and composite plate were studied in precise integra-
tion method. The results were the exact solutions based on the exact elasticity theory (not considering
any geometrical hypothesis). This paper provides a standard for both thin plates and moderately thick

plates theory considering the effect of shear deformation.

Key words: vibration; critical load; natural frequency; precise integration method; Hamilton



