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Abstract: Shape memory alloys (SMAs) , as a kind of intelligent functional materials combining with perception and driv-
ing function, are more attention to and widely used in various fields since the first application in 1962. Cu-based SMAs are
the most potential ones for large-scale industrial applications because of their good shape memory properties, high electrical

and thermal conductivities, wide-range transformation temperature and low cost, etc. In recent years, the applications of
Cu-based SMAs are booming with the rapid developments of the intelligent system and high performance Cu-based SMAs.
This paper reviewed the typical applications of Cu-based SMAs in recent five years in transportation, machinery, civil

construction, biomedical devices, etc. Finally, the future development for Cu-based SMAs was also discussed.
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Shape Memory Alloy - Articles and US Patents
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Table 1 The existing and potential applications of SMAs in auto-

motive and aerospace

Application Parts References
fields
Clutch (17, 18]
Locking mechanism [20]
Fuel door [13]
Valves [22]
Battery [25]
Drivetrain [28]
e o
Wiper (33, 34]
Sunroof/Sunshade [10]
Piston rings [37, 38]
Seats [16]
Grill/Louver [19]
Airbags [21]
Aerostructure/ Composite body [23, 24]
Wing/Fin/Stabilizer [14, 26, 27]
Rotor [29, 30]
aﬁ;ﬁiﬁﬁiﬁg Landing gear [32]
Hydraulic lines [35]
Flap edge [36]
Refueling hose [39, 40]
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Fig.2 The aircraft’s wing makes from SMA[?"); (a) schematic view
of an aircraft having wings constructed using morphing grid ;
(b) a morphing grid including a plurality of coupled

morphing units and (c¢) a SMA morphing unit
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Table 2 Comparison of actuator performance(¢- #'- 4]

Actuator type Stress( MPa) Strain Efficiency Bandwidth Work per Volume Power per Volume
(%) (%) (Hz) (J/cm*) (W/em®)

Cu-based SMAs 50 ~300 2~16 3 3 10 30
Piezoceramic 35 0.2 50 5000 0. 035 175

Single crystal 300 1.7 90 5800 2.55 15,000
piezoelectric

Human Muscle 0.007-0. 8 1-100 35 2-173 0.035 0.35
Hydraulic 20 50 80 4 5 20
Pneumatic 0.7 50 90 20 0.175 3.5

£ A L eI TR = (6 I & NG ORI e e e s
R R 4R 2 UL G JR A A B G RIARGE
145 4 LM LU BC TR e, A B ) BU DA ) B R, 2
HOERICAZ A A s HLAH T RIC A& 4 0 S BRI
12508, BRI T it r= A e R Bl 42, L B R IR st JE T
WAL, A BB XRAEE B3, T2 B sh ok
ZEPE BT BUE I, R BB ARICIZ & 4 s AL
B3 fin, FHZEEAE R — 238 E IR RICI2 & 4 o i fn
AEEWEA A, 7 mPad f PR ARICIZ G 4 M sh
NEEME, B IR P HIRICIZE 450 R 45,
MG B R Ty, FIR A shdlle, Witk &8
RIGESERIRSE R Rt

SEGHET R RF B RN L, TEARICIZ A 4l
HAUTHA ., OfithoeR/ dEm bk, B, i3k

W, SEPCHIE LA, QPRI TR A &
BURT AT 5 45 PR T FRMCAR AL B Rt A 4%,
ANTFEAE MR ; @TCT5 Y, TR A RIE
125 G IREAN T ZR G A8 SRR A BE SRR, AL AT
TEATHE B B IR RS T AR, @FLThRg, FIADE
Wicha e B S RSE AR, FT LU IR R A 221
FIFHASHY A e i, OF ] RLE— 23R8 5t T Bk, i
TR SGEIRREE T — 5, IRARICIZ & AT M
IR AR T S B i, OMREIRSh, AR
5 VIR IR ARICIZ &4, X LR AT L AL
AR R BRAT 22, R 55 R Bl e g ] LR A [R]—
MR, TEARICAZ A G i HUHA AR 0 0 A7 Y
PERE, BEE X OIS RAEHRI BT FEAWTRTRA, AR
ICIZE YRR THER AR, ROTSUH 872,



922 Hh AR

535 &

Flexring

Activated SMA-actuators
prototype

Pt 10 MM

B3 W RBARITAZ A 4 LI D AR AUE R ) (2) R, (b) @HREE, (o) ST
Fig.3  Functional principle (a), structure model (b) and prototype (c) of the SMA drive system
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