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Fig. 2 Results of differential scanning calorimeter ( DSC)
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Fg. 4 Stress—strain curve of superelastic SM A
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Fig. 5 Stress—strain curves of superelastic SM A under different strain amplitude
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Fig. 7 Stress—strain curves of superelastic SM A under cyclic loading (strain amplitude 3% )
8(a)~ (e) SM A G X X Aw &,
400 0.35
380, 5% 0.30+ G5
360 [ i . 4 g enesaeene
340} 0.25 o
& 320t E"ﬁm.
300} ¢ o

z:- 280)‘ ¢ 015 1 . e nles,

S 260t 0.10+ Rt
200 oosfe,
200 P S S S T T L 1

0 5 10 15 20 25 30 35 40 45 0 51015 20 25 30 35 40 45
N N
(a) (b)
3.0 55
I P 54 50F
25 —— 4y G 45F
“ E 4|
t° e ;\\‘\‘\‘__‘_*_‘_4 E gg |
L i
Ny 1.5 § %g |
05 <10} G5
1 [ | 0.5¢ -4
0 5 10 15 20 25 30 35 40 45 0 5 1015 20 25 30 35 40 45
N N
() (d)
55
50}
45 -\~_.—_.—-\'__.__.‘._.
4.0 t
35|
gg +
10} =R
05} —-— 2
0

510 15 éoNisﬁo 35 40 45
o (e)
Bl 8 NEWERN I B IR B /5 6L 8% v

Fig. 8 Effects of cyclic number on the mechanical properties of SM A under 3% strain amplitude
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Thermomechanical  characterization of SMA

Experimental investigation on mechanical properties of new

form superelastic shape memory alloy wires

CU Di', LI Hongsan ', SONG Gangbing"’

( 1.State Key Lab. of Coastal and Offshore Eng. , Dalian Univ. of Technol ., Dalian 116024, China ;
2.Dept . of Mech. Eng ., Univ. of Houston, Houston, 77204, USA )

Abstract Superelasticity is one of the most important properties of shape memory alloy (SM A).
Considering the advantages of steel strands in mechanical properties, a new form of SMA wires —
SM A strands, is proposed, which can be applied to concrete members. The superelastic mechanical
properties, such as stress-induced martensite phase transformation stress, residual strain, maximum
phase transition strain and damping properties, of the SM As in both the ordinary SM A wires and the
strands are compared with respect to strain amplitude and cyclic number. By analyzing the test
results, a conclusion can be drawn that the mechanical properties of the SM A strands are better than
those of the SM A wires. The form of SM A is suggested as an influencing factor of the superelastic

m echanical properties.

Key words shape memory alloy; superelasticity; cyclic loading test; mechanical property



