553 55 1 o & A Vol. 3 No. 1

2024 4£3 H Artificial Intelligence Security Mar. 2024

doi: 10. 12407/j. issn. 2097-2075. 2024. 01. 010
ERRMESERBARNEBEASRITHMRHER

Tak', B %, mET, T
L BERARFLBHARERTELRRE, H% 710049

A

OB PEBRARZS RN T A BRACA B KR NMT 8 5k R B SRBRR BT 5 K B2 R FAT 2 bR
ZERRERIN , A B K BH 2R 70 B 25 Z2 TR 25 AT 55 o X867 KR 2R TG 3h B e 3 Ji vh 7R VR 25 R I ) 1T (9 R 77, SE B E K
HIRE S0, I BRI E R TR AR . RS FIT 5 1 H = 2 % 5 1R IR AR T8 8 e AR T S s A R
ZER T3 F T LA RSB 5 o ER A AR AR 21 7 2 1 58 BAE FBIL ) B Lt 5 1 3ol 580 53 v R )y T ) A DGR 5, %6
T WA AR FE RO R T BRAF 2 B AR AR TR A K K s 2 e b R AR I BB E A . Fe 00 R TSR LS4
FB L85 A H BRI TR RER AR A UA B IR ABRAR A R REZE (L R AILH] , K SRR, DA A H Y
TR2S BRI =l B 5 8 A 1 S

KGR TR REE; Btk s g

hESEE. TCI39 +.6 NEitRER: A MEHS: 2097-2075(2024)01-010-10

Theoretical Simulation-Guided Design of
Wide-Temperature and Large-Recoveriable Shape
Memory Alloys: Research Progress

DING Xiangdong', YANG Yang', TAO Xuefei', ZONG Hongxiang'
1. State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China

Abstract: China’s future space exploration plans focus on a series of deep-space missions, including exploration of the
Moon’s regions shadowed permanently, sample return missions from asteroids and Mars, exploration of the Jupiter system and in-
terstellar traversal, as well as exploration at the edge of the solar system. These ambitious exploratory activities aim to expand
China’s capabilities in deep-space exploration, achieve significant scientific breakthroughs, and substantially enhance the
country’s space technology. The increasing complexity of deep-space missions demands high-performance materials capable of en-
during wide temperature ranges and significant deformation, especially those exhibiting super-elastic behavior. This article pro-
vides an overview of researches conducted over the past decade on the interaction mechanisms between point defects and martensi-
tic phase transformation dynamics, as well as their impact on the behavior of wide-temperature-range super-elastic materials. It
attaches particular emphasis on the significant role played by computational simulation techniques in understanding the dynamics
of nucleation and growth of martensitic phase transition at the microscale. Leveraging computational simulation tools in conjunc-
tion with the growing power of artificial intelligence not only aids in a deeper understanding of the mechanisms behind changes in
material properties, but also drives the design of new materials, thereby providing stronger support for China’s deep-space explo-
ration endeavors.
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