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Abstract: A finite element method (FEM) and Vickers indentation and sliding wear were used to study the smart
tribological properties of pseudoelastic TiNi alloys. The elastic recovery of TiNi alloys is higher than that of auste
nitic stainless steel, under the normal load of 0.98 N, the elastic recovery of the former is 1. 30 times of that of the
latter. The volume loss of the TiNi alloy is only 0. 14 times of that of the austenitic steel under the sliding wear.
Considering the results of FEM and Vickers indentation and sliding wear, the smart tribological properties of
pesudo-elastic TiNi alloys are integrative embodiments as follows: increasing plastic deformation critical load and
maximum elastic strain, decreasing the plastic deformation region and slowing the stress increasing trend. This
smart tribological property is the main reason of high wear resistance of TiNi alloys.
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Fig. 1 Tensile stress —strain curves

of pseudo-elastic TiN alloy
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Table 1 M echanical properties of four materials

Critical value of

Material ~ Yield stress Elastic modulus

stress induced matensitic

Pseudo elastic

Elastic strain limit Poisson s ratio

No. 0,/ MPa E/GPa transformation & megluling v
k Er/GPa
9./ MPa
1 700 200 = 0.003 5 20.0 0.3
2 700 70 600 0.0200 8.7 0.3
3 700 70 600 0.0400 3.2 0.3
4 700 70 600 0. 0600 1.9 0.3
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Fig. 4 von Mises stress isolines of four materials under normal loads 6 kN
(a) —Material 1; (b) —Material 2; (c¢) —Material 3; (d) —Material 4

R2 4 MBI TSR

® — Material 1
* — Material 2
4 — Material 3
v — Material 4

1 1 1 1 1

1 600
Table 2 Finite element results of four materials £ 1400
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Fig. 7 Vickers indentation AFM pictures of

TiNi alloy and stainless steel (load of 0. 98 N)
(a) —Pseudo-elastic TiNi alloy;

(b) —Austenitic stainless steel
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