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Fig.1  Schematic of setup used for thermo-mechanical cycling test 
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Fig.2  Electrical resistance versus temperature curves of  

Ti

49.8

Ni

50.2 

SMA upon different annealing 
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Fig.3  Effect of annealing temperature on transformation  

temperatures of Ti
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Fig.4  Stress-strain curves of Ti

49.8

Ni

50.2 

SMA upon different  

annealing 
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Table 1  Constant loads for thermo-mechanical cycling test 
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Fig.5  Recovery strain versus number of cycles upon TMC at 

constant load of Ti

49.8

Ni

50.2 

SMA during: (a) the initial 100 

cycles and (b) the whole fatigue life 

N�·L 500 �TU �ØÙ�\BÂÃ�)

NØÙ�\;á 6 BÏ«S§¨�ÂÃCS34T

U×�)NØÙ�\&����;¡+�Ðkq

/ 823 K  +673 K ÅÆÂÃ�QtØÙ01+��

� do!"+������D�+CMN�kÎ

�|YZ[)\+� 773 K ÅÆ +ØÙ[Díî+

Ú�do67���+ÂÃCTUL�×���'

Ú�+tu§/�ªØÙ��� 723 K ÅÆÂÃc

df�n)NØÙ�\;��Ðkh/ 823 K  +

EF,'-./+Ú��Ü���dof67+T

U��O,z�\�+L�)NØÙ�\V�\>;

ï�ÅÆÐk�Ñh+Ca��b½ãOP	+Â

Ã�����l|gh;�ÄJ�Ðkh/ 823 K

 +-./L�67nUÚ���+ÂÃ����

I 10

3

Ñê 10

4

wU�;  

SEM.`�â+Ï«S§¨�ÂÃ�S34TU

��ð	DB)�+á 7ªÄB 723& 823 KÅÆÂ

Ã���ð	��;àá 7a & 7b Wâ+ÂÃ��ð

	��+�9���`�;723 K ÅÆÂÃ��H�

�D�+�&���Ï�?+�ÂÃ���oM�

9����R��ÅÆÐkÑho 823 K+�H��

úû+�u« +ÂÃ�H�yD���&�+��

�Dv<;Cð	§ ¡��+��JTUL�×

T ¡¢,'�£^YZ[)\WX.4¤Ù\&}

y�;���¥¦oMN�k¶+ÂÃC£� �A

.	§\B¨©ð�ª�+á 7c & 7d B¨©<"n

�«;723 K ÅÆÂÃBI=���¨©+ÅÆÐk

ÑhB 823 K+¨©n>\dÏ�M;ub+¨©<

M¬
e)6®¯=	�°±; 

 

 

 

 

 

 

 

 

 

 

   

 

 6  "#�$%&'� Ti

49.8

Ni

50.2 

SMA�()����*+ 

,-./0 

Fig.6  Stable recovery strain and mean fatigue life of Ti

49.8
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SMA upon different annealing  
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Fig.7  Fractographs (a, b) and SEM morphologies (c, d) of Ti

49.8

Ni

50.2 

SMA annealed at 723 and 823 K 
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Thermo-Mechanical Cycling Fatigue and Transformation Behavior of Ti

49.8

Ni

50.2

 Alloy 

Wire 

 

Tan Ji+Li Yanfeng+Gao Baodong+Mi Xujun 

(State Key Laboratory for Fabrication & Processing of Non-Ferrous Metals, General Research Institute for Non-Ferrous Metals, Beijing 

100088, China) 

 

Abstract: The effects of heat treatment on transformation behavior, properties and thermo-mechanical cycling fatigue of Ti

49.8

Ni

50.2 

alloy 

wire were investigated. With increasing of annealing temperature, R→B19′ transformation temperatures increase, while B2→R 

transformation temperatures decrease. The two transformations temperatures will overlap upon annealing at 823 K. Recovery occurs in the 

specimen annealed below 823 K, σ

M  

decreases slightly with the increase of annealing temperature, The specimen annealed at 723 K 

shows the largest stable recovery strain while its upon annealing above 823 K, the recrystallization of the specimen will occur, its σ

M

 and 

stable recovery strain decrease sharply, while its fatigue life increases from 10

3 

to 10

4 

magnitudes.

 

Key words: Ti-Ni shape memory alloy^thermo-mechanical cycling^stress-induced martensitic transformation^recovery strain^fatigue life 
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