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shape memory alloys in the periodic table of elements
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Fig.2 XRD patterns of (TiZrHf)so(NiCu)so high entropy shape memory alloys at room temperature (a) and

(TiZrHf)s5oNi25Cuys at different temperatures (b)[16]
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Table 1 Phases and lattice parameters of (TiZrHf)so(NiCoCu)sy and (TiZrHf)so(NiCu)sy high entropy shape memory alloys

[15-17]

Elements content of high entropy shape memory

Lattice parameters/x0.1 nm

Alloy alloys/at% Phase References
Ti Zr Hf Ni Co Cu B2 BI19’
16.67 16.67 16.67 16.67 16.67 16.67 B2 3.159 -
16.67 16.67 16.67 0 25 25 B2 3.156 -
a=3.155, b=4.167
i i 16.67 16.67 16.67 25 0 25 B2+B19*  3.167 ’ ’
(TiZrHB)so(NiCoCu)so =4.967, f=100.95°  [15,17]
16.67 16.67 16.67 25 25 0 B2 3.150 -
a=3.135, b=4.128,
16.67 16.67 16.67 25 10 15 B2+B19*  3.146
¢=4.975, f=102.5°
a=3.146, b=4.086,
16.67 16.67 16.67 50 0 0 B19’ -
¢=5.061, f=107.06°
a=3.167, b=4.110,
. . 16.67 16.67 16.67 45 0 5 B19’ -
(TiZrHf)s50(NiCu)so ¢=5.054, f=104.95° [16]
a=3.159, b=4.118,
16.67 16.67 16.67 35 0 15 B19’ -
¢=4.947, =102.75°
a=3.172, b=4.138,
16.67 16.67 16.67 25 0 25 B2+B19’  3.166

¢=5.007, =102.65°
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and (b) the fracture surface after 3-point bending”’
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Table 2 Phase transformation characterization of typical NisoTiso and different high entropy shape memory alloys

[14, 16-18, 26]

Phase transformation temperature/K

Latent heat/J-g”!

Alloy AT/K References
Twi Twp Tws Tas Tap Tar O™ O™ By
(TiZrHf)s5oNi25Co10Cuss 373 - 430 423 - 488 11.11 12.89 1.78 55
(TiZrHf)s50Niz5Co5Cus0 405 - 454 462 - 532 103 11.28 0.98 68
(TiZrHf)5oNi2CosCuss 259 - 376 319 - 451 8.678 9.798 1.12 68 [14]
(TiZrHf)50Niz0Co19Cuzo 200 - 263 240 - 317 6.623 7.153 0.53 47
(TiZrHf)s50Ni2sCuzs 385 - 500 458 - 611 347 525 1.78 92
(TiZrHf)soNiso 512 - 591 719 - 795 - - - 204
(TiZrHf)s50NissCus 328 - 482 633 - 743 - - - 261 [16]
(TiZrHf)soNi3sCuys 219 - 328 375 - 501 - - - 173
(TiZrHf)soNizsCuss 165 - 197 243 - 289 - - - 92
(TiZrHf)s5oNi25Co1oCu;s 193 273 309 250 314 344 9.2 9.4 - 41 [17]
NisoTiso 322 339 358 357 383 389 309 324 - 44
NisoTizsHf>s 644 677 697 689 705 714 31.8 319 - 28
NizsCuasTiosHfas 298 309 317 332 347 355 12 11.8 - 38 [18]
NizsCuas(TiZrHf)so 410 433 448 458 479 494 149 146 - 46
(NiCuPd)so(TiZrHf)so 304 326 333 335 364 375 94 8.2 - 38
2 h-solutionized (TiZrHf)soNi2sCo19Cuys 229 - 265 260 - 304 - - - -
6 h-solutionized (TiZrHf)soNizsCo1oCuys 215 - 239 248 - 286 - - - - [26]
2 h-solutionized+aged (TiZrHf)soNi>sCo1oCuis 205 - 225 235 - 269 - - - -

Note: In reference [14], AT=[A+(ArA)/2]-[MHMc—M/2], E= 0*M-QM*

AT:TAprMp

; in reference [16, 18], AT=TarTs;

however, in reference [17],
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Research Progress of High Entropy Shape Memory Alloys

Li Bingiang, Wang Liang, Yao Longhui, Cui Ran, Luo Liangshun, Chen Ruirun, Su Yanqing, Guo Jingjie, Fu Hengzhi
(National Key Laboratory for Precision Hot Processing of Metals, School of Materials Science and Engineering,

Harbin Institute of Technology, Harbin 150001, China)

Abstract: High entropy shape memory alloy is a novel type of high temperature shape memory alloy, which is developed on the basis of
NiTi alloy with equal atomic ratio and the concept of high entropy alloy. In recent years, the (TiZrHf)so(NiCoCu)so and
(TiZrHf)so(NiCuPd)so series high entropy shape memory alloys with excellent comprehensive properties were developed, which has
attracted extensive attention and research interest. In this paper, the research progress of high entropy shape memory alloy was reviewed
from the aspects of phase composition, microstructure, martensitic phase transformation behavior, shape memory effect and superelasticity.
Simultaneously, the future investigate keynote of high entropy shape memory alloy was also prospected.
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