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Table 1 Chemical composition of materials /%
Material Chemical composition
1# NiTi 54.77%Ni+45.23%Ti
2# NiTi 54.27%Ni+45.73%Ti
3# NiTi 54.91%Ni+45.09%Ti
S-Ti Ti-11.5Mo-6Zr-4.5Sn

Stainless-steel 0Cr19Ni9
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Table 2 Elastic modulus of material (nanoindentation method)

Material 1#NiTi 2#NiTi 3#NiTi f-Ti Stainless-Steel
. 70.333  60.67 54.725 76.503 164.788
Elastic
62.465 61.65 48.88 78.851 160.238
modulus
59.646 65.081 75.624 160.59
/GPa
79.134 160.293
Average/GPa 64.148 62.467 51.803 77.528 161.477
Stdev 5.538 2315 4.132 1.732 2.212
3 ( )

Table 3 Elastic modulus of material (pure energy method)

Material 1#NiTi 2#NiTi 3#NiTi  p-Ti  Stainless-Steel
Elastic 57.577 49.837 47.258 76.596 145.644
49.718 51.184 45.847 79.134 141.959
modulus
48.782 50.926 74.829 143.421
/GPa
77.973 142.541
Average/GPa 52.026 50.649 46.552 77.133 143.391
Stdev 4.83 0.714 0997 1.853 1.617
4 (Reger D)

Table 4 Elastic modulus of material (Reger static tension method)

Material 1#NiTi 2#NiTi 3#NiTi p-Ti Stainless-Steel
. 25937 28.725 31.534 62.17 137.214
Elastic
25415 2843 31.403 51.592 147.667
modulus ) gg4 54236 143.235
/GPa ’ ' '
138.337
Average/GPa 25.445 28.577 31.468 55.999 141.614
Stdev 0.476  0.208 0.092 5.504 4.808

5 ( )
Table 5 Elastic modulus of material (optical lever method)

Material 1#NiTi 2#NiTi 3#NiTi  f-Ti  Stainless-Steel
27.419 33.691 33.615 54.396 143.609
Elastic 27.678 35.213 34.289 51.831 134.829
modulus  29.983 35.757 28.447 53.061 141.683
/GPa 29.226 27.554 27.165 52.271 134.829
30.553 134.829
Average/GPa 29.008 33.283 30.814 52.889 137.956

Stdev 1.231 3.768 3.118 1.126 4.33
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Fig.1 The elastic modulus by different methods
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Measurement Study for Elastic Modulus of Metal Wires

You Li', Song Xiping', Lin Zhi', Zhang Bei®
(1. State Key Laboratory for Advanced Metals and Material, University of Science and Technology Beijing, Beijing 100083, China)
(2. Department of Physics, School of Applied Science, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The elastic modulus of S-Ti wire, stainless steel wire and three kinds of NiTi wires were measured by nanoindentation method
and static tension method. The results showed that the elastic modulus by nanoindentation method were lager than that by the static tension
method; the lower elastic modulus of materials, the greater difference between these two methods. The reason for that might be attributed
to the surface hardened layer and size effect of specimens. Through data analysis, an approximate relationship between elastic modulus of
nanoindentation method and elastic modulus of static tension method was set up.
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