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Fig.1   Schematic of the powder gun equipment (a) and diagram of DSC and TEM sampling place on impacted Ti
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(b) (A-impact  

direction; B-45° to the impact direction; C-vertical to impact direction) 
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Fig.2  DSC curves of Ti
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alloy before and after impact: (a) non-impacted, (b) path A, (c) path B, and (d) path C 
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Fig.3  Metallographic pictures of Ti
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 alloy before and 

after impact: (a) non-impacted and (b) longitudinal profile 

after impact 

 

������� TEM �	
�� TiNi �����

�������������������� !"

�#$%&' 4c ( 4d �)* 45°(+,-.�/0

1� TEM�	
��234#$5678� β-Nb9

:;�#$%<= β-Nb9:>?@�ABCD-EF

9:G&H1>I�Ti

44

Ni

47

Nb

9

JK�LM.�NO

G>PQ�R�56S β-Nb9:TU�V.��R�

WN β-Nb9:XY�Z[��\]^_`aNObc

def TiNi��gA�����h�ijk���

���l

[17]

& 

Ti

44

Ni

47

Nb

9

JK.�m��nopq`rs' 5

>t�' 5a*.�m Ti

44

Ni

47

Nb

9

JK�pq�.�m

�uv�)* 100 gw300 gw500 gxu 15 s��no

pq!� 2000 MPa yz&{' 5bw5cw5d nopq

�`r|%�}_h~���pq���.�/0>.

�/0�45°>+,-.�/0����D. L. Zou��

[18,19]

����AM60B�JKLM.�������nop

q`r����&���3F �/0�pq����

�����x!��������b���-.�m�

pq�&�BS-���������x� ¡Y4�

ijwi`¢`aOq���gASx£pr¤¥�p

q�¦

[19]

&§�� ¡�LM.�NOG`a� !

"¨©�ª�« 3F/0�pq¬o®& 

 

 

 

 

 

 

 

 

 

§ 4  Ti

44

Ni

47

Nb

9

%;<¯Y TEMd¶·  

Fig.4  TEM images of Ti
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before and after impact: (a) non-impacted, (b) path A, (c) path B, and (d) path C 
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Fig.5  Microhardness of Ti
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alloy before and after impact: (a) non-impacted, (b) path A, (c) path B, and (d) path C 
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Abstract: Aiming at the urgent demand for reliability assessment of TiNi based alloy working in space, Ti

44

Ni

47

Nb

9

 alloy was impacted at 

1020 m/s using a powder gun. Phase transformation, microstructure and mechanical properties of Ti
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Ni
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9

 alloy induced by impact 

were investigated. The results show that no intermediate phase is formed along the impact direction. The phase transformation temperature 

shifts to a lower temperature along 45° and vertical to the impact direction of impacted Ti

44

Ni

47

Nb

9

 alloy. A large number of cracks appear 

at the bottom of the crater and walls, there are martensite plates in TiNi matrix, and many dislocations exist in the β-Nb particles and TiNi 

matrix. The microhardness declines gradually with the increase in distance from the crate, which is attributed to working hardening and 

uneven energy distribution caused by high-velocity impact. 
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