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Tab.1 Characteristic parameters of shape memory alloy curve with different strain rates( T<<M;)

e (/s) Em(GPa)  o™™(MPa) o ™™ (MPa)  kpupv (100MPa) Epu (GPa) Erem
0. 0005 17.50 106. 78 136. 63 10. 10 18.77 3.37
0. 001 17. 36 107. 52 131. 90 10. 45 18.56 3.35
0. 005 17.09 108. 75 134. 02 10. 86 19.12 3.37
0.01 17.58 110. 51 134. 57 12.04 19.13 3.32
0. 05 17.35 122. 92 165. 79 13.41 19. 47 3.35
0.1 17.73 122.71 166. 35 19. 66 19.77 3.40
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Fig. 2 (a) Stress-strain relation of 50. 8at%-Ni-Ti wire at uniaxial loading ( T<UM;) ;

(b) Comparison of the characteristic parameters with different strain rates
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Tab. 2 Characteristic parameters of super-elasticity curve with different strain rates (' T>>A;)

¢ E, M o kazou Epu oM o4 | kowza
(/s (GPa) ~ (MPa)  (MPa) (100MPa) (GPa) ~ (MPa)  (MPa) (100MPa)
0.0005  40.80  524.28  588.65  12.97 % 373.71 33109 13.44
0.001 40.78  524.41  568.88  12.78 25.33  353.74 322,44  13.61
0.005 40.74  533.31  577.87  14.12  26.625  331.03  297.72  14.06
0.01 40.93  532.94  594.59  14.70  26.599  324.24  255.53  13.91
0.05 40.86  542.35  620.47  13.85 25.03 31247  243.76  14.23
0.1 40.75 570 630.25  14.25 25.34  305.50  245.00  14.10
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Fig. 3 (a) Stress-strain relation of 50. 8at%-Ni-Ti wire at uniaxial loading (T>>A,);

(b) Comparison of the characteristic parameters with different strain rates
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Experiment Research of Shape Memory Alloy with Low Strain Rates

LI Shang-rong, MA Ji, XU Min, YANG Jie
(Department of Precision Machinary and Precision Instrumentation, CAS Key Laboratory of Mechanical Behavior and Design of

Materials, University of Science & Technology of China, Hefei 230027, China)

Abstract: Shape memory alloy (SMA ) has been applied widely in medicine, aerospace and
architecture vibration due to its unique shape memory effect (SME) and super-elasticity (SE). In
dissipation device it is often required to operate at different strain rates. In order to obtain its non-
static behavior properties and to compare the difference between static and non-static conditions, a
new kind of analysis method which chooses characteristic parameters based on shape memory effect
and super-elasticity was adapted to analysis the effect of different strain rates on SMA characteristic.
Then uniaxial loading and unloading experiments are carried out at strain rates 0. 0005 /s, 0. 001 /s,
0.005 /s, 0.01 /s, 0.05 /s and 0.1 /s under constant temperature. Within these strain rates the
following results are obtained. With strain rate increasing Yang module of every pure phase in the
SME and SE always keeps constant, the start and finish critical stresses increase during loading and
decrease during unloading, furthermore the area of hysteresis loop increases, the value of
transformation coefficient probably increases in SME, and almost keeps invariability in SE,

Key words: shape memory alloy (SMA); dynamic property; strain rate; characteristic parameter



