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Fig. 1. The deformation of martensite with temperature
changes without external load [8]
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Fig. 3. The configuration of Deylami and Shiravand experimental sample [5]

25
20
15

10

AN, ,r\/'\-\'f A/ "\’ /'\.V.f v
0

5 10 5‘ | 40

Displacement (Cm)
o

-10 I [l
-15 ! ‘\ | ‘I
-20 f

-25

Number of Cycle

[1] SAC JSg5 wlol 2 sle 2 (5)I05,L.F S
Fig. 4. The cyclic loading based on SAC [1]
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Fig. 5. Experimental sample modeled in finite element ABAQUS software
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Table 1. The specifications of side plates in modeled samples

S (mm) sl o> diged
QY XgrveXV0  ST37 M-I
QY+ XgeeXV0 ST52 M-2
AYeXEeeXV0 Ni-Ti M-3
3 AYeXEreXVe  ST37  T-1
i qYeXgeeX0  ST37 T-2
QYeXgeaXYe  Ni-Ti T-3
QY«Xg+eX0 Ni-Ti T-4
q¥eXgerX\  Ni-Ti  T-5

qYeX¢vvXxXV0 ST37 S-1

qY+XgeeXxXV0 ST37 S-2

qY+XgerXV0 ST37 S-2

QY+ X¢ve X0 ST37 S-+4
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Table 2. The specifications of beam and column in Deylami and Shiravand experimental sample [5]
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Table 3. The characteristics of sheets used in experimental sample in Deylami and Shiravand paper [5]
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Table 4. The characteristics of materials used in experimental sample in Deylami and Shiravand paper [5]
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Table 5. The cyclic loading steps in Deylami and Shiravand experimental sample [5]
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Table 6. The supraelastic properties of Nickel-Titanium

% shape memory alloys [5]
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Fig. 6. Hysteresis curve of experimental sample of Deylami \ Af h )
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Fig. 7. Comparison the moment-rotation hysteresis curve of Deylami and Shiravand’s experimental sample [5] with
analytical model in ABAQUS software
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Fig. 8. The rod constructed in ABAQUS software with supraelastic properties of Nickel-Titanium shape memory alloy

ol ¥ 600
slodae lazz gl Llos 5 s3lodae @l (25w onl )0 300
5 03,5 all ABAQUS sgume clizl 58l 5 0 anlllas o590 z 400
=
m‘OMMLMﬁdj‘)‘LJJQC)«»M yu M)Q@LU b 300
g
Z 200
JLaS‘é‘b)_?o)ﬁQ.cﬁ‘5)“64:&.0&..;_?)3“5“”.3—\'“—\ 100
Q)Sl‘o.c).} 6}45 Slas W)J‘ ) M)M‘)Lﬂ 0
0 1 2 3 4 5 6 7
U"‘ .\....:L: < M-3M-2 M-1 (_ng dgod yO JLA." 6‘ 4:>)> Strain (%)
Caoglie p oV9d ST37 asy o¥ed x5l el 4 Lo diges Experimental Numerical
ws S o Ni-Ti JISs sabkisl> sbaslT 5 ST52 5L1S A loalidle SLIT (aRaslojT 9 goue s amlio A JSCi
Fig. 9. The numerical and experimental results of shape
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Fig. 13. Comparison of maximum moment in different
cycles of hysteresis curve in models M-1 to M-3
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Fig. 17. Moment-rotation hysteresis curve for model T-1
with a thickness of 1 cm and material ST37
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Fig. 18. Moment -rotation hysteresis curve for model T-2
with a thickness of 0.5 cm and material ST37
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Fig. 14. The deformations of model M-1 in the last loading
cycle at a relative displacement of 0.05 rad
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Fig. 15. The deformations of model M-2 in the last loading
cycle at a relative displacement of 0.05 rad
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Fig. 16. The deformations of model M-3 in the last loading
cycle at a relative displacement of 0.07 rad
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Fig. 23. The deformations of model T-1 in the last loading
cycle at a relative displacement of 0.07 rad
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Fig. 24. The deformations of model T-2 in the last loading
cycle at a relative displacement of 0.07 rad
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Fig. 25. The deformations of model T-3 in the last loading
cycle at a relative displacement of 0.07 rad
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Fig. 28. The Hysteresis curve of moment-rotation of model
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Fig. 26. The deformations of model T-4 in the last loading
cycle at a relative displacement of 0.07 rad
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Fig. 27. The deformations of model T-5 in the last loading
cycle at a relative displacement of 0.07 rad
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Fig. 34. The deformations of model S-2 in the last loading
cycle at a relative displacement of 0.05 rad
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Fig. 35. The deformations of model S-3 in the last loading
cycle at a relative displacement of 0.07 rad
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Fig. 36. The deformations of model S-4 in the last loading
cycle at a relative displacement of 0.05 rad
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Fig. 32. Comparison of maximum moment in different
cycles of hysteresis curve in models S-1 to S-4
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Fig. 33. The deformations of model S-1 in the last loading
cycle at a relative displacement of 0.07 rad
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Fig. 37. The bilinear moment-rotation curve of the studied samples
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Table 7. Summary of flexural capacity, yield rotation, final rotation, and Absorbed Energy Results of the studied Samples
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