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Table1  Chemical composition of TC4 alloy (ω/%) 

Ti Al V Fe C N 

Balance 6.5 4.3 0.06 0.01 0.01 
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Fig.1  Morphologies of wear scars of Si
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/TC4 in sodium chloride solution: (a, d) F=50 N, (b, e) F=80 N, and (c, f) F=100 N 
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Fig.2  Morphologies of wear scars of GCr15/TC4 in sodium chloride solution: (a~c) F=50 N, (d~f) F=80 N, and (g~i) F=100 N 
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Fig.3  Effects of media (a) and friction counterparts (b) on the 

friction coefficient of TC4 alloy (F=50 N) 
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2

O

3

/TC4 under 

different loads 

 

«©ã.��Èvwn�ÂË¾uÆaäå/õ��

���	���e��/O­/«©¼½]ÔJK/TC4

gV½�( 

�������������	
�

ÍÉÊIO9©jÈO9 Y��K� TC4O9

P8( 

O9©j¢DEFGH¨�Iþ/O9 K7I

��4�È��IQO9©jþg

[17]

Þ 

V

K

DF

=                                �1� 

ÒE/K YO9 (mm

3

·N

-1

·mm

-1

)�V YO9©j

�mm

3

��DY4��mm��FY���N�( 

��	 TC4O9P8�OP¢b 5ñò(¢b 5

7�/���áB/�í��Ç�O9�c�º��

�deide(^�¢vÖ×ØÙ«ªÞ¨��V|

¬���£¥E/¸þO­���g���/³÷ë

D©���È0�;z����(ÕÞ�����ö

× t¸þê�ã|�?Xè eç/�¢v¯ã�

�aäå/̀ Å����EãyW-?X����Ö�

 ÞÇ/e! TC4�O9(�tD 2.2�7�/O9

�Û�����¨�Z��Si

3

N

4

/TC4 �O9�ß

GCr15/TC4 ��/^�`Y������g_ý�Å

Ë/hie!ÕO9��g�c����de/õ�

O9��
üJKê��c����de/TC4 O9

 ªLM�îvÐé/^�¢v��de¸���j

È��nde/Þi�«�¾ì×V�ÅË/^.�

á�g�ªêí TC4 �O9

[16]

/LMO9 �Si

3

N

4

/ 

TC4 �O9 ß GCr15/TC4 ��/MNklâãÆ

GCr15/TC4 NOP8pv Si

3

N

4

/TC4 �NOP8/"

klâãE GCr15Ï¾��Çu�BO9P8pj( 

0 600 1200 1800 2400 3000 3600

0.00

0.25

0.50

0.75

1.00

1.25

1.50

50 N

 

 

F
r
i
c
t
i
o

n
 
C

o
e
f
f
i
c
i
e
n
t

Time/s

80 N

0 600 1200 1800 2400 3000 3600

0.50

0.75

1.00

1.25

In air

 

F
r
i
c
t
i
o
n

 
C

o
e
f
f
i
c
i
e

n
t

In 3.5% NaCl

a

Friction counterpart: GCr15/TC4 

� GCr15/TC4

� Si

3

N

4

/TC4

b

Si

3

N

4

/TC4 

GCr15/TC4 

1.25

1.00

0.75

0.50

F
r
i
c
t
i
o

n
 
C

o
e
f
f
i
c
i
e
n

t
 

0        1200      2400      3600 

Time/s 

Medium: in sodium chloride solution 



� 4�                                    �����TC4�	
��
�����                                �1187� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  ��� TC4�	������� 

Fig.5  Effects of loads on the wear volume (a) and wear rate (b) 

of TC4 alloy 
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Fretting Corrosion Wear Behavior of TC4 Alloy 

 

Yu Shurong, Sun Lu, Song Wei, He Yanni, Jing Pengfei 

(Lanzhou University of Technology, Lanzhou 730050, China) 

 

Abstract: Fretting wear test of TC4 alloy in sodium chloride solution were studied, and the effects of loads on wear scars, friction 

coefficient and wear resistance were investigated under different friction counterparts. Results show that the wear mechanism attributes 

adhesive wear to fatigue and peeling with abrasive wear, and corrosion wear appears on the surface. The friction coefficient decreases 

under the sodium chloride solution and the curves keeps stable. The friction coefficient curves of Al

2

O

3

/TC4 fluctuates greatly and the 

wear mechanism turns fretting into reciprocating sliding under the large loads. The wear rate and wear resistance of Si

3

N

4

/TC4 is larger 

than those of GCr15/TC4, which means the abrasion performance of GCr15/TC4 is better than that of Si

3

N

4

/TC4 and GCr15 ball performs 

the best wear properties under the corrosive wear. The agravity of TC4 alloy is caused by wear and the interaction of wear and corrosion in 

sodium chloride solution. 

Key words: TC4 alloy; fretting wear; fretting corrosion; sodium chloride solution; synergy 

 

Corresponding author: Yu Shurong, Ph. D., Professor, College of Petrochemical Technology, Lanzhou University of Technology, Lanzhou 

730050, P. R. China, Tel: 0086-931-2973728, E-mail: yusr@lut.cn 


