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Abstract:

properties and activation-recovery performance of hot-

An experimental study on the mechanical

rolled and cold-rolled Fe-based shape memory aloys (Fe-
SMA) plate was carried out and presented herein. The

basic mechanical parameters and recovery stress level
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under different activation conditions were obtained. The
results indicate that the developed Fe-SMA exhibits strong
strength and excellent ductility. The average elastic
modulus of hot-rolled Fe-SMA plate is 182GPa, and its
tensile strength is 1136MPa, while its total elongation is
45.0%. The elasticity modulus of cold-rolled Fe-SMA plate
is basically equal with that of hot-rolled plate, but its
tensile strength and total elongation are relatively low. The
recovery stress level of Fe-SMA obtained under different
combinations of pre-tension strain and activation
temperature is 165MPa~366MPa, which can meet the
requirements of engineering application for crack repair of
steel plates and capacity improvement of beam structures.
The shape memory performance of cold-rolled Fe-SMA
plate deteriorates during cold rolling process, and the
cumulative effect during repeated heating activation is
reduced. Compared with cold-rolled Fe-SMA, hot-rolled
Fe-SMA is more suitable for structural reinforcement
applications that require multiple activations to
compensate for prestress loss. On the comprehensive
level, the basic material properties and activation-
recoverystress of Fe-SMA studied in this paper can keep
pace with international product levels of Fe-SMA.
However, the Fe-SMA studied in this paper is more
suitable for the rehabilitation application of engineering
structures due to its low cost in comparison to the

international products.
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Fig.1 Different atomic behavior when SMA deforms'
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Fig.3 Shape memory effect of SMA
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Fig.4 Metallographic structure of Fe-SMA
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Tab.1 Mechanical properties of hot-rolled Fe-SMA
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Fig.6 Stress-strain curves of hot-rolled Fe-SMA plate
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RZ—3 181 556 705 1113 46.0 Tab.2 Mechanical properties of cold-rolled Fe-SMA
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Fig.7 Stress-strain curves of cold-rolled Fe-SMA plate
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Tab.3 Comparison on mechanical properties of Fe-SMA

g TCE Y PR /GPa R, ,/MPa  fThisfE/MPa  RIEMER/ %
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Fig.8 Activate process of Fe-SMA
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Fig.9 Reinforcement process of Fe-SMA
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Tab.4 Activation-recovery stress of hot-rolled Fe-SMA plate
0152 )i J3 4 /MPa

PRI/ C 150 200 250 300 350 400 IR
2% 165 214 254 297 325 335 T FE T
! 165 215 260 285 312 337 AR
50 135 208 255 305 329 350 B THE
! 137 201 255 299 340 356 B THIR
150 213 263 316 338 352 Tofs FE Tk

SR S 40 .
B A2 % 147 217 260 314 346 355 HRTHR
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’ 133 186 254 304 340 361 YR TR
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’ 138 185 258 287 351 366 R TR

*®5 EENASEAS AR Ry 6 %6 F1 8 Yo B, e B vy B P TR (350°C

Tab.5 The optimized combination of recovery stress
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Fig.12 Comparison of different activation temperatures
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Fig.13 Comparison of different pre-tension strains
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WAt T 44 Fe-SMA ¥ LA I A0 ik
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Tab.6 Activation-recovery stress of cold-rolled Fe-SMA plate

L 6%
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Fig.14 Recovery stress comparison of hot-rolled

and cold-rolled plate
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