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Fig. 6 Bending moment in variable cross-section of the cantilever beam
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PROPAGATION OF COMBINED STRESS
WAVES IN THE BEAM

Wang Xiaojun, Xiao Shaoping, Hu Xiuzhang, Yu Lixin
(Department of Modern Mechanics, University of
Science and Technology of China, Hefei, 230026)

ABSTRACT The combined stress waves in the cantilever beam are studied in the paper
with finite difference method. The wave patterns in the viscoplastic beam due to bending
moment loading at the free end are obtained by numerical simulations. The results show
that the rotatory inertia of the cross-section plays an important part at the early stage of
dynamic response of the beam, and hence, it must be taken into consideration. Plastic
hinge indicates the boundary of elastic and plastic domain moves to the fixed end at first
but it will move back due to the interaction of reflected waves. During the early wave
motion stage the fixed end is mostly in elastic deformation. Finally, the governing equa-
tions of combined stress waves in elastic-plastic beam are also discussed.
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