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Fig.1  SEM images of pure Ni (a) and pure Ti powders (b); particle size distributions (c)  
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� 2  2i Ni-TiKLAM9 OMXYQR¡,ST 

Fig.2  Cross-sectional OM images the two coatings by CS (a) and LPPS (b); their porosities (c) 

 

 

 

 

 

 

 

 

 

 

 

� 3  2i Ni-TiKLAM9 XRD�¤ 

Fig.3  XRD patterns of the two coatings 
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� 4  ?@A Ni-TiKLAM9 SEM¥�¡ EDS¦§¨¢£ 

Fig.4  SEM images (a, b) and corresponding to Fig.4b EDS element mappings (c, d) of the CSed coating 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  DEFG7@A Ni-TiKLAM9 SEM¥�¡ EDS¦§¨¢£ 

Fig.5  SEM images (a, b) and corresponding to Fig.5b EDS element mappings (c, d) of the LPPSed coating 
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� 6  Ni-TiKLAM9XY\] 

Fig.6  Microhardness of two Ni-Ti composite coatings  

 

.h��:RS��k 1 �9���RSïúVZ-

�$"�JòE�i¡óN? 

\. CS VZ�$".£�-762.22 mV%�LPPS

��Õ��.£�-162.92 mV%�hÝ�)k�OC�

�DÏ�$"ô\

[13]

?$".h�� i

corr

Ç+gòõ

$"À*S�^Ý�ÉÊ�C[VZP��S�$"

}í§°.?LPPS VZ�$".h��� 0.151 

µA/cm

2

%���, CSVZ�21.21 µA/cm

2

%�{�k

� LPPSVZP#$"��S��$"�J�,CSV

Z?K#���$".£#��$".h��{Bk

� CSVZP#$"����Dö� "�? 

B, CSVZØÙ�PÚ^��é±þ�å���

�8 7a�Ü|½6�9�K#$"¦£]Â�ì�\

VZØÙ÷ø�Ñ6����÷P Ni\ùe½§a$

"úû�?@A�P LPPS VZØÙü����¨+

´�¦£\VZØÙ÷ø�}íD��J�ì�¥ý

����ü�? 

12 T+O EIS=1-©þrs 2<VZP��

S�$"õù��8 9�9?P¹�µí@AØ�LPPS

VZ�¥����, CSVZ?¤P Nyquist¤rS�]

Âno° LPPS VZ���iää^, CS VZ���

i

[13,14]

?K#�3� Nyquist¤r]Â�ê LPPSVZ�

�Õ����$"�J?CSVZS±zþ�Ïlø�P

�Ï�ëì:���Â�VZØÙé±��¼��½#

ÚÛ*Ý�BÁ½ÖCDö� "�?@A�LPPS V

ZØÙ�é±þ�6OûLüý×VZØÙG�P�

��ëì�]Â�ì¥ý$"¦£-
°VZØÙ? 

2.2.3  ������ 

VZP�,���9S�G�«�	C$"�J�

3Ç «�	C��ã��J

[15]

?8 10� CSVZ# 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 7  2i Ni-TiKLAM9\]E©}  

Fig.7  SEM images of the two Ni-Ti composite coatings: (a) CS 

and (b) LPPS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 8  Ni-TiKLAM9 Tafelª« 

Fig.8  Potentiodynamic polarization curves of the two coatings 
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� 9  Ni-TiKLAM9 Nyquistª« 

Fig.9  Nyquist plots of the two coatings 
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� 10  Ni-TiKLAM9_�T 

Fig.10  Wear rates of the two Ni-Ti composite coatings 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 11  2i Ni-TiKLAM9f¨��}   

Fig.11  Wear morphologies of the two Ni-Ti composite coatings: (a, b) CS and (c, d) LPPS 
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Abstract: Ni-Ti composite coatings were prepared by cold spray (CS) and low-pressure plasma spray (LPPS) using a mechanically mixed 

powder of Ni/Ti at the atomic ratio of 1:1. Upon utilization CS and LPPS techniques, spray processes played a significant role in the 

microstructures, phase compositions, mechanical property, and wear and corrosion performances of the two coatings. The results show that 

no oxidation is characterized in these two coatings. Nevertheless, two very different coating structures are found. CS coating shows a 

much lower porosity and a mechanical bonding of plastically deformed particles, and XRD denotes no NiTi intermetallic is formed during 

CS deposition. However, high temperature can lead to the significant differences in the LPPS coating, which exhibits a lamellar structure 

with the formation of Ni-rich and Ti-rich intermetallics around the interface. The LPPS coating presents the excellent performances due to 

the element diffusion during LPPS process, such as a higher hardness value, which is nearly three times higher than that of CS coating, and 

a lower wear rate. In addition, the coating also exhibits a much higher corrosion potential and a much lower corrosion current, indicating 

its better corrosion resistance. 

Key words: cold spray; low-pressure plasma spray; Ni-Ti coating microstructure; tribological behavior; electrochemical behavior 
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