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Study on the Plastic Deformation of a Cylinder Subjected
to Localized Impulsive Pressure

Chon Wook Kim and Young Woo Zoo
Abstract

The effect of axial stress on the plastic deformation of rigid-perfectly plastic cylindri-
cal tube under the impulsive band pressure is investigated. It is assumed that the tube is
constructed with the material of Tresca’s yield criterion. A closed from solution is obta-
ined for a rectangular pulse shape of uniform band pressure by using the circumscribed
yield surface.

The analysis shows that the effect of axial stress is negligible when the dimensionless
axial stress (#:=N,/o,H) is less than 0.2 or the dimensionless width of band pressure
(é:=C/~RH) is greater than 2, but the effect of axial stress is of considerable importa-

nce when the axial stress is greater than 0.3 and the width of band pressure is less than 1.
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Fig. 1 Stresses on the element of cylindrical

shell.
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Fig. 2 Yield surface for the cylindrical shell.
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Fig. 3 Circumscribed yield surface for the
cylindrical shell.
WRTHHFMES n.=constal AL HHIBHE
a9 R Fig. 344 FHozie Fojxid

Fig. 4 & 7Fl-rﬂr ne.
Exact Yieid
ni—-1, 1) _/n non
Al -~ ~Z B
- ~
(M =1, ne=TiSe e 0
c

Fig. 4 Yield curve for axisymmetric loading.
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Fig. 5 Patterns of plastic deformation.
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