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Table 1  Chemical composition of TC4 alloy (ω/%) 

Al V Fe Si C N O H Ti 

6.02 4.0 0.30 0.15 0.10 0.05 0.20 0.015 Bal. 
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Table 2  Mechanical properties of TC4 alloy 

E/GPa σ

b 

/MPa σ

0.2

/MPa ρ/g·cm

-3

 δ/% HB/MPa 

110 1010 890 4.51 12 2950 
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Fig.1  XRD patterns of TC4 alloy surface 

 

�!�����¹º×|
�³���� 
��¡

�(��6k
I�¢�! 

� 2�ö÷ A2��
 XPS6h129�!>õ�

�������££�� Ti(Al(V ¯��� Ag(

Ni(C(O!$
�Ag �¶·¹º¤º
��@O �

¹º¤h
�eä�¥�
¦§¹º¨WX���K

�Ó�kPo£@C �ö÷���© êw��Éª

���
«ë0.1%ì�¬@Ni­	®#oö�b¯ê

÷;°
��! 

���������
�������

� 3±�� Ag¶·¹º��ëö÷ A2ì��£

£�� Ti(Al(V(Ag(C(O 
I·²ÓJ��E

�
ÓK³´!>õ�AgI·²ÓJ��µ��E�


�J¶ß·�J�¸.
Ek���¹º0»ÓK!

Ag I·²ÓJ��¼Q 8.78%�Øa
��E�z

14.4 nm!½� SRIMh¾3¿ 30 kV¹ºt��ÀZ


 Ag ¶·¹º�¼J�� 21.7nm ÁÂ�/

[15]

�Ag

I·²Ó�|�¼ÃÄ¬WX���½�"#¶·¹

º¤h
�����a �K� Ag ¶·Å����

���)ÆÇ�¤�!O I·ÓK45~6���ï 

 

 

 

 

 

 

 

 

 

 

� 2  fg A2789 XPS�&��� 

Fig.2  XPS wide scan spectrum of TC4 alloy surface for sample A2 
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Fig.3  Auger depth profiles of different elements on A2 sample 

surface 
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Fig.4  Nanoindentation measurements of hardness (a) and elastic 

modulus (b) of treated samples versus indentation 

contact depth at different ion dose using CSM technique 
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Fig.5  Relative curves between friction coefficient and sliding 

cycles of untreated and treated TC4 alloy samples 
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Fig.6  Wear area of untreated and treated TC4 alloy 

sample surfaces 
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Fig.7  Anodic polarization curves for treated and untreated 

Samples 
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Fig.8  SEM images of corrosion surfaces of untreated (a) 

and treated (b) samples A2 
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Frictional Wear Resistance and Corrosion Resistance of Ag/Ti-6Al-4V Alloy System 

Treated by Plasma Immersion Ion Implantation Technique (PIII) 
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Abstract: In order to improve the frictional wear resistance and corrosion resistance of Ti-6Al-4V alloy surface, argentine(Ag) ions with 

different dose were implanted into the polished alloy sample surface by plasma immersion ion implantation (PIII) technique. The chemical 

composition and element concentration distribution of the modified layer were analyzed using X-ray diffraction (XRD), X-ray 

photoelectron spectrum (XPS), and Auger electron spectrum (AES). Frictional wear resistance, corrosion resistance, microhardness and 

elastic modulus of sample alloy surface were studied after argentine ions implantation. Results show that the modified layer consists of Ag 

phase mainly and a few TiAg phase. The microhardness and elastic modulus increases by 62.5% and 54.5%, respectively, for the sample 

with 1× 10

17

 ions/cm

2

 argentine ions dose. The wear area decreases by 57.6%, and the friction coefficient reduces to 0.2 from 0.78 of the 

matrix alloy. In addition, the corrosion resistance of treated alloys in 3.5% NaCl solution is also improved significantly, with increasing 

corrosion potential and remarkably decreasing corrosion current density.  

Key words: plasma immersion ion implantation (PIII); Ti-6Al-4V alloy; Ag; frictional wear resistance; corrosion resistance  
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