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Feasibility study of titanium-nickel based super elastic alloy as the
sealing material for oil well tubing and casing

WANG Xinhu, WANG Peng

(State Key Laboratory of Oil and Gas Equipment, Tubular Goods Research Institute of China National Petroleum Corpor-
ation(CNPC), Xi’an 710077, Shaanxi, China)

Abstract: In response to the current problem that premium connections cannot effectively ensure the
sealing of oil and gas well tubing string, the titanium nickel and titanium nickel vanadium shape
memory alloys were selected. These alloys were subjected to forging and water quenching at different
temperatures, followed by tensile loading-unloading tests and cyclic compressive loading-unloading
tests. The results indicate that the elastic strain of the alloys under both tensile and compressive condi-
tions can exceed 5%, demonstrating excellent superelasticity. It is proven that the titanium-nickel-based
Ti-56Ni and Ti-55.5Ni-0.5V superelastic alloys can be used as sealing materials for mechanical equip-
ment, providing a new direction for the development of sealing technology and the application of Ti-Ni
based superelastic shape memory alloys.

Key words: Ti-Ni based alloy, Ti-Ni-V alloy, shape memory alloy, superelasticity, oil well tubing and
casing, seal
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Fig.1 Tensile stress-strain curves of Ti-56Ni alloy specimens in different hot working states
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Fig.2 Tensile stress-strain curves of Ti-55.5Ni-0.5V alloy specimens in different hot working states
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Fig. 3 Compression stress-strain curves of Ti-56Ni alloy specimens in different hot working states
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Fig. 4 Compression stress-strain curves of Ti-55.5Ni-0.5V alloy specimens in different hot working states
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Fig. 6 Superelastic alloy sealing structure of oil casing
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Fig.5 Stress-strain cycle curve of TiNi-810-450 specimen with a strain of 5%
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