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Abstract: Cu-based shape memory alloys ( Cu-SMAs) have the broadest application prospect owing to their excellent
shape memory properties, high electrical and thermal conductivities, wide adjustable range of transformation temperature, as

well as low cost. However, the ordinary polycrystalline Cu-SMAs show poor ductility and fatigue life because of suffering

from intergranular fracture and low transformation critical stress, which are serious obstacles to wide application of the Cu-

SMAs. Fortunately, these issues could be solved well by microstructure design. This paper reviewed the major progress in

microstructure design of the Cu-based SMAs with high superelasticity and high transformation critical stress in the recent

years. The results indicate that according to some principles such as obtaining grain orientation with high phase

transformation strain, increasing grain size, obtaining straight low-energy GBs, etc. , high superelasticity of above 7% can

be obtained in columnar-gained or bamboo-liked-grained Cu-SMAs. Then, high superelasticity of above 5% and high

transformation critical stress of above 650 MPa can be obtained through reasonable heat treatments.
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Fig. 1 The relationship between the transformation strain of Cu—Al-Mn SMAs and crystallographic

orientation calculated by phenomenological theory: (a) Sachs model!™) | (b) Taylor modell'®!
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REMRZI , 454 BRIS AR RR S 56 808 /3 A, & B0 R B
], Al AR CRRRLRST) | Al TR B 1) 2 R )
Cu IR RICIZ A SRR EZ N R, #ln, 4T Cu-Al
~Mn JERICAZ A 4, a3 4 PR 2 0 HOHE s 9 52 i 30R 43
WIATIAFN 8.3% | 5. 1% . 4.3% F12.7% . HEILEEH w5 b
fiE Cu Z 2 FIARICIZ A 4 W 4L IS0 A6 LA R Hh 32 %
PR JE . DA ELA A AR R AR 1) Sk ) ;. @3k A%
KA SR RUEE (/D f AT R ) 3 BRI ELAY I BE b
FURRIE /N ARSI, @ By R A RE 5 &2 15 In)
AT, R R BT IREN, R AR AR | R R E ]
[ AR A AR A ZH S Cu—Al-Mn JEARICIZ A 4 B A
10% DALy gkl b5 B b A, ke v o st A
AL Cu—Al-Mn TEARICAZ A 4 FRIEF T B 1AL 2
fEZ B DU EC R AL AR, o] R A5 48 3 1 A KT 5%,
T RARKH AL I 5L 0 1 KT 650 MPa (254 PERE, 53]

Ni-TilZ RN A 4 7K
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