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Table 1  Optimal preparation process parameters 

of three samples 

Sample 

Process parameter 

30Ni 50Ni 70Ni 

Sintering temperature/� 1400 1250 1200 

Sintering pressure/MPa 69 57 32 

Sintering atmosphere (�5×10

-2

 Pa) Vacuum Vacuum Vacuum 

Relative density/% 90.3 93.6 99.6 
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� 1  TiN-Ni>?@= XRD�r 

Fig.1  XRD patterns of the TiN-Ni cermets: (a) 30Ni, (b) 50Ni, and (c) 70Ni 

 

 

 

 

 

 

 

 

 

 

 

� 2  TiN-Ni>?@=N����� 

Fig.2  SEM images of surface of the TiN-Ni cermets: (a) 30Ni, (b) 50Ni, and (c) 70Ni 

TiN 

Pore

Ni 

Ni 

TiN 

Ni 

TiN 

I
n

t
e
n

s
i
t
y

/
�

1
0

4
 

c
p

s
 

a b 

c 

2θ/(°) 2θ/(°) 2θ/(°) 



� 2�                            �  ��#Ni6[k TiN-Ni>?@dhiHIjq=��                        �597� 

 

 

 

 

 

 

 

 

 

 

 

� 3  ���DEE� 800 �HI�� t 

Fig.3  Mass gain curves of the TiN-Ni cermets as a function of 

oxidation time at 800  isothermal temperature in the air �

atmosphere  
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Table 2  Parabolic rate constants K of the TiN-Ni cermets 

oxidized at 800  in the air atmosphere�

��

�  

Sample 

Parabolic rate constant 

30Ni 50Ni 70Ni 

K

1

/¡10

-10

 1.40 1.36 1.26 

K

2

/¡10

-11

 7.45 6.15 2.56 
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� 4  ����hHI¢= Xstus�r�800 ��DE� 

Fig.4  XRD patterns of the TiN-Ni cermets oxidized at 800 � in air: (a) 30Ni, (b) 50Ni, and (c) 70Ni 
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� 5  ��� 800 ��hHI 100 h£�=��¤¥��� EDS¦§�no 

Fig.5  SEM images of the cross-section of the samples oxidized at 800 ¨ for 100 h and the EDS element mappings: 

(a) 30Ni, (b) 50Ni, and (c) 70Ni 
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Effect of Ni Content on High-Temperature Oxidation Resistance of TiN-Ni Cermets 
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Abstract: Three kinds of TiN-Ni cermets containing Ni of 30 vol%, 50 vol% and 70 vol% were prepared by hot pressing sintering method. 

The continuous oxidation behavior of TiN-Ni cermets at 800 °C in static air was studied. The results show that there is no chemical 

reaction between the TiN phase and the Ni phase during the sintering process, and the adjustment of Ni content contributes to the 

densification of sintering. The relative density of TiN/70Ni is the highest, up to 99.6%, which helps to strengthen its high temperature 

oxidation resistance. Scanning electron microscopy (SEM), energy spectrum analysis (EDS) and X-ray diffraction (XRD) were used to 

study the mechanism of high temperature oxidation of TiN-Ni composites. The oxidation process is divided into rapid oxidation stage and 

slow oxidation stage, in which the external diffusion of metal ions and internal diffusion of oxygen ions occur. 

Key words: TiN-Ni cermets; high-temperature oxidation resistance; Ni content 
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