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Fig. 2 Load-nominal strain curve of the shell with different radial-thickness ratio
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Fig.3 Experimental record of the specimen B2 in the condition of two-directional constraint
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Fig. 4 Pure bending curvature change sketch of the cylindrical shell
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Fig.5 The surface strain of the specimen B2 in the key positions during loading and unloading(&... =48 %)
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Fig. 7 The buckling mode of the TiNi cylindrical shell under the different boundary conditions(&,..=24%)
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Experimental Investigation on Radial Compression
Characteristics of TiNi Cylindrical Shell

ZHANG Huijie» TANG Zhi-ping, LI Dan
(Key Lab of Mechanical Behavior and Design of Materials, CAS, University of Science and Technology of China, Hefei 230027, China)

Abstract: Quasi-static radial compression responses of TiNi alloy cylindrical shell were experimentally
studied with different geometric dimensions and under different boundary constraint conditions in this
paper. The deformation characteristics and the strain distribution at different positions on the
cylindrical shell were obtained by using digital camera and image processing technique. Results show
that phase transformation hinge appears first on the compressed surface of cylindrical shell and then
develops into phase transformation region along with the nominal strain increasing. Results also show
that phase transformation hinge appears later on the tensile surface of cylindrical shell, but the
material here goes into martensite phase first. Keeping the same diameter-thickness ratio and the same
boundary constraint condition, the energy dissipation rate and the specific energy of cylindrical shell
increase along with the nominal strain increasing. Under the same maximum nominal strain, the
energy dissipation rate and specific energy of the cylindrical shell increase with the boundary constraint
number increasing and the energy absorption effect of shell become better; but these decrease along
with the diameter-thickness ratio increasing, at the same time the energy absorption efficiency
decrease.

Keywords: TiNi cylindrical shell; radial; transformation hinge; energy dissipation rate; specific ener-

gy



