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Limit Analysis of Viscoplastic Thick- Walled Cylinder
and Spherical Shell Under Internal Pressure Using
a Strain Gradient Plasticity Theory

LI Mao- lin"?, FU Ming- fu'
(1. School of Mechanical and Electrical Engineering, Nanchang Universiy,
Nanchang 330029, P.R. China

2. College of Civil Engineering and Architecture, Nanchang University of Aeronautics,
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Abstract: Plastic limit load of viscoplagic thick— walled cylinder and spherical shell subjected to internal pres-
sure is investizated analytically using a strain gradient plasticity theory. As a result, the current solutions can
capture the size effect at the micron scale. Numerical results show that the smaller the inner radius of the cylin-
der or spherical shell, the more significart the scale effects. Results also show that the size effect is more evi
dent with the increase of strain or strain— rate sensitiviy index. The cassical plagically — based solutions of

the same problems are shown to be a special case of the present solution.
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