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Abstract: Cu AFMn-Nb shape memory alloy with broad hysteresis and low martensitic transformation temperature
can be obtained by properly designing on its composition. Differential scanning calorimetry ( DSC) analyses show
that the tn* of the alloy is about — 32 C, #4* is about 68 C, and the hysteresis range is about 100 C. Transmitted
electronic microscopy (TEM), scanning electronic microscopy (SEM) and X-ray diffractrometry ( XRD) analyses
indicate that the martensite in the alloy is characterized by 2H-type texture, and its broad hysteresis effect is likely a
result of Nb-rich grains separated out during the martensitic transformation, which would have relaxed some elastic
strain energy. T he alloy has favorable mechanical properties and shape memory effect, with tensile strength of about
250 M Pa, the yield stress of about 380 M Pa, the plastic elongation of about 7%, and the shape recovery rate over
93% after bending deformation at surface strain of 4% . Aging at room temperature for 2 months the shape recovery
rate of the alloy has not evidently deteriorated.
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Fig.1 DSC curves of Cu-26. 8AF4.8Mn-1. ONb
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Fig. 2 Relation among shape deformation
capacity, reverse transformation temperature
and shape recovery rate diagram for

Cu-26. 8AF4. 8M 1. ONb alloy under

liquid nitrogen-cooling conditions
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Fig. 3 Sketches of shape memory effect of
alloy by different treatments
(a) —Water-cooling at room temperature,
then liquid nitrogerr cooling;
(b) —Water cooling at room temperature,
then liquid nitrogen-cooling and

aged at room temperature for 2 months
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Fig.4 Stress— strain curve of

Cu-26. 8AF4.8Mn-1. OND alloy
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Fig.5 SEM images and XRD patterns of Cu-26. 8AF4. 8Mn-1. ONb alloy

(a) —Austenite; (b) —Martensite;

(¢) —EDX results; (d) —XRD pattern
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Fig.6 TEM analyses of Cu-26. 8AF4. 8Mn-1. ONb alloy
(a) —Contrasting-diffraction image; (b) —Diffraction spectrum; (c¢) —Annotated diagram
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