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Table 1 Classification of HESMAs

Classification method Alloy
TiNi-based Ti25Zr10Hf15Ni25Cu25[9]
Different .
Fe-based FeN|27_50016_5A|10Taz_zBo_04[10]
components
Cu-based CuAl;NisMng ¢TilY
Low temperature 12
CraoMnzoFezCoaNi
HESMAS 20IVIN20€20L040-x N Ix
Different High temperature . . 13
NigsPdasTiss sHF167Zr16 7
performance HESMAs 2T TeeTTe 16T
High damping . 10
FeNiz7 5Co165Al10Ta2B0 0™
HESMAS 127.50016.5Al10 1 @2.250.04

%2 SMAs 5 HESMAs 1358 E B L4

Table 2 Comparisons of phase transition temperatures of SMAs

and HESMAs
No. Alloy MK MdK AJK AdK  ATh,/K
1 Cos;NizsGaze™® 156 155 179 180 24
2 CunsAlizsMny™ 239 228 242 264 25
3 NisosTise2Hfis™® 240 208 288 305 65
4 NissFe1oGaze™® 279 270 287 295 16
5 Cuso1ZnyrAlisg™ 274 260 277 286 12
6  TixsHfisZrisNisCun™™ 453 427 463 548 95

7 TisHfisZrisNigCus'™ 373 318 383 466 93
8 (TiHfZr)soNizCuisCoro™™ 404 250 278 435 31
9 (TiHfZr)soNizsCuCog™™ 389 337 364 451 62
10  TiseZroHfisALNDs®? 872 748 947 1044 172

Note: Ms—the start temperature of martensite transformation; Mgthe
finishing temperatures of martensite transformation; As-the start
temperature of austenite transformation; Asthe finishing temperatures
of austenite transformation; ATns—thermal Hysteresis; 1-5: SMAS;
6-10: HESMAs

# 3 SMAs 5 HESMAs B3 FIfiSRITIZ 1 RERIEL 3R
Table 3 Comparisons of superelasticity and shape memory properties of SMAs and HESMAs

SMAs

HESMAs

Property NizsPdisTiso- Nio -Tive Hf 21 Ti-19Nb-9Z 22 TizsHfsTas- (TinHf)5oNi25CU15- Ni3sTizsCuisHf125-
150.3 1 129.7MT20 I- -9Zr
Hfzo[M] (NiCU)50[23] C010[24] ZI'12_5[25]
Shape memory, &rec /% 3 33 3.8 9.4 4.8 44
SMAs HESMAs
Property . 26 ) 1) Cu-11.27Al- TiseZraoHf15- (TiHfZr)soNigs- (TiHfZr)soNizs-
Ni33C030Alg™  Niso3Tizg 7Hf20 28] 20 10) 10)
0.91Mn A|10Nb5 CUnCOs CU12C013
Superelasticity, erec /% 18 2.5 3 4 5 55
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Fig.2 Morphologies of martensite after aging for different time": (a, d) 48 h, (b, &) 72 h, and (c, f) 96 h
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Bright field image of FC sample (a-b); SAED pattern of the area selected in Fig.7b (c); Ti,Ni-like phase in the matrix®®*! (d)
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Research Status of Phase Transformation Behavior of High Entropy Shape Memory Alloys
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Abstract: With the development of advanced engineering technology, the requirement for the performance of shape memory alloy is also
increased; as a result the traditional shape memory alloys are not adaptive. High entropy shape memory alloys emerge at the moment and attract
great attention of researchers. Compared with traditional shape memory alloys, high entropy shape memory alloys have significantly improved
recoverable strain, yield strength, high temperature phase stability and hyperelasticity, and have broad application prospects. In this paper, the
research status, martensitic transformation and shape memory effect of high entropy shape memory alloys were reviewed, and the existing
shortcomings and future development of high entropy shape memory alloys were prospected.
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