#oate A2 o# T Vol.54  No.2
2026 4% 2 H 55 242—248 TT Journal of Materials Engineering Feb. 2026 pp. 242—248

51 AEI TR, XUARR , R, 4 IR SO BIXS NITiTaHf TR RICAZ G 4 sk i 52 [ ] bk LR, 2026, 54(2) : 242-248.
JI Xinye, LIU Jichen, CHEN Feng, et al. Influence of annealing treatments on superelasticity of NiTiTaHf shape memory
alloy[J].Journal of Materials Engineering,2026,54(2) : 242-248.

iR NARIEXT NiTiTaHf F2 K122 & & #8381 Y 220

FRHREL AR R ALK U S
(1 MR TR BERIRL % 5 (2 TR ST 48 SE MR b b I £ S 80 5 AR 1 150001 5
2 VLMK B PR W], VEI58 YEET 214400)

o0 T AR A HL A AR R AN R G4 I TR =R RIEAZ A & Hil46 T NiTiTaH RIS 1L A 4 il R 3k AR
THAERNO.2 mm W22, XA IRNE B IR K 2208 1 S R A 2 5 IR AR AR R SR A T A PR R B NI T TaHI & 4 224
198 8 X R R EE 4 5%, 500 °CIB IR TE 20~200 °CHY iR DX PN 28 30 H 88 sdE | LS sk 42 07 AR B AT 3k
7.6% ;1 700 CF iR K R U R ZE 1R X (140~200 °C) P $o 7 Hh B/ IN R B A2 1 A8 (e KA R 3.3%0) o AN
BB S B ok AR L R | R A 25 R AR A AL, 500 °CF 3B K ERE B SRR ST 200 12 nm, 20 T AR PR A 3kl
4 BA SO IR

KIF NITJRARIEAL G A s I 5 A8 3 1 5 SO ZH 21

doi: 10.11868/}.issn.1001-4381.2024.000084 CSTR: 32421.14.j.1ssn.1001-4381.2024.000084

FESZES: TG139'1 XEfFRIRAD: A NXERS: 1001-4381(2026)02-0242-07

Influence of annealing treatments on superelasticity of
NiTiTaHf shape memory alloy

JI Xinye',LIU Jichen', CHEN Feng',ZHANG Kai*, TONG Yunxiang"

(1 International Joint Laboratory of Advanced Nanomaterials of Heilongjiang Province, College of Materials
Science and Chemical Engineering, Harbin Engineering University , Harbin 150001, China;

2 Jiangyin Peier Tech Co., Ltd., Jiangyin 214400, Jiangsu, China)

Abstract: To develop a high temperature shape memory alloy with high transformation temperature and
good cold-working ability, NiTiTaHf wires with a diameter of 0.2 mm are fabricated through cold drawing
and subsequent annealing. The influence of annealing temperature on microstructure , martensitic transformation
and superelasitic behavior of NiTiTaHf wire are investigated. The results show that the superelasticity of
NiTiTaHf wire is quite sensitive to the annealing temperature. The sample annealed at 500 “C displays the
substantial superelasticity featuring a recoverable strain of 7.6 % over a broad temperature range from 20 °C
to 200 °C. In contrast, the sample annealed at 700 °C only shows a small superelastic recoverable strain (less
than 3.3%) over a narrow temperature range (140-200 °C ). This difference in superelastic behavior is
caused by the change of grain size resulting from the different annealing temperature, the grain size of the
sample annealed at 500 °C is about 12 nm. This leads to the occurrence of strain glass state in the sample
and the resultant superelasticity over a wide temperature range.
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