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Fig.1  XRD pattern of NiAl-39V alloy 
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Fig.2  SEM microstructures (a, b) and EDS analysis (a1, b1) of NiAl-39V alloy: (a) Ni33.68-Al25.56-V407.75 and  

(b) Ni39.99-Al28.21-V31.80
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Fig.3  OM images of NiAl-39V alloy: (a) the top, (b) the middle, and (c) the bottom 
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Fig.4  Fracture surface and crack growth path of NiAl-39V alloy: (a) root crack, (b) crack deflection, (c) macro picture, and (d) micro 

picture 
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Fig.5  True stress-strain curves of NiAl-39V and NiAl alloys under different conditions: (a) NiAl-39V alloy with constant rate (2×10
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-1

) 

at different temperatures; (b) NiAl-39V alloy at constant temperature (1000 ­) with different rates; (c) NiAl alloy with constant 

rate (2×10
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) at different temperatures; (d) NiAl alloy at constant temperature (1000 ­) with different rates 
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Fig.6  Relationship between stress-strain and temperature: (a) ln

ε
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-lnσ, (b) ln

ε
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-σ, (c) ln
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Microstructure and Mechanical Properties of NiAl-39V Eutectic Alloy  

Prepared by Arc Melting 

 

Zhang Jianfei, Hao Wenwei, Xu Pengfei, Dong Yuelei, Zhang Yuhao  

(Inner Mongolia University of Science and Technology, Baotou 014010, China) 

 

Abstract: Ni-30.5Al-39V (at%) alloy was prepared by vacuum non-consumable arc melting. The phase composition and morphology of 

the alloy at different solidification positions were analysed by optical microscopy (OM), X-ray diffraction (XRD) and scanning electron 

microscopy (SEM). The results show that the solidification structure of Ni-30.5Al-39V (at%) is composed of NiAl+V sheet eutectic. 

Through the test of fracture toughness and high temperature compression, the results show that the fracture toughness of NiAl-39V alloy is 

three times higher than that of NiAl alloy, and crack deflection and crack bonding are the main toughening mechanisms. Finally, based on 

the Arrhenius model, the constitutive relationship of NiAl-39V alloy is constructed as ε=5.398[sinh(0.037128σ)]

2.3

exp(-109.95×10

3

/RT) 

and the activation energy is 109.95 kJ·mol

-1

.  

Key words: eutectics; fracture toughness; high temperature strength; constitutive equation 
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