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INSTABILITY PROBLEMS FOR HYPER-ELASTIC
MATERIALS”™

REN Jiusheng® CHENG Changjun

Department of Mechanics, Shanghai Institute of Applied Mathematics and Mechanics,
Shanghai University, Shanghai 200444, China

Abstract Hyper-elastic materials are a kind of irreplaceable macromolecule materials with unique charac-
teristics and wide applications. Researches on the unique instability problems of hyper-elastic materials have
greatly promoted the development of finite deformation and hyper-elastic theory in the field of continuum me-
chanics. Various instability problems for hyper-elastic materials are reviewed in this paper, such as the Rivlin
cube problem, inflation of thin-walled cylindrical tubes and thin-walled spherical shells, torsional instability of
cylindrical tubes, surface instability of compressed or bent blocks, the formation of void and the sudden growth
and collapse of void. The characteristics and solution methods are then analyzed for this nonlinear problem of

material instability, and finally, main results and future developments are given and discussed.

Keywords hyper-elastic material, instability of material, nonlinear, bifurcation
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