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Fig.1  Changes of Al long order parameter(a,c,e,g) and Al composition parameter(b,d,f,h) with time steps
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Table 1  Final change amplitudes of Al and Cr long range

order parameters (LRO) and composition order

parameters (COP) for 1

st

, 2

nd

, 3

rd

, 4

th

 ordering

energy

1

st

2

nd

3

rd

4

th

Al LRO change amplitude 0.010 84 0.022 14 0.057 72 0.065 69

Al COP change amplitude 0.002 84 0.005 64 0.008 24 0.012 79

Cr LRO change amplitude 0.008 95 0.003 29 0.060 70 0.034 63

Cr COP change amplitude 0.002 32 0.003 84 0.005 08 0.001 53
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Fig.2   Changes of Cr long order parameter(a,c,e,g) and Cr composition parameter(b,d,f,h) with time steps 
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Microscopic Phase Field Simulation for the Influence of Ni-Al Ordering Energy 

on Ordering Behavior of Ni

75

Al

13

Cr

12

 Alloy Atoms 

 

Zhao Yan,

 

Chen Zheng, Wang Yongxin, Zhang Lipeng, Zhang Mingyi, Zhang Jing 

(Northwestern Polytechnical University, Xi’an 710072, China) 

 

Abstract: The influence of Ni-Al ordering energy from the first to the fourth layer on the atom long range order progress in Ni

75

Al

13

Cr

12

 

alloy was investigated by microscopic phase field model. Results show that as the first Ni-Al ordering energy increased the ordering and 

the clustering degree of Al atoms increased, while that of Cr atoms alternated with time steps. As the second Ni-Al ordering energy 

increased, the ordering and the clustering degree of Al atoms decreased, while that of Cr atoms alternated, too, which was opposite to the 

change of the first layer. As the third Ni-Al ordering energy increased, the degree and speed of the ordering and the clustering of Al and Cr 

atoms were all increased. And the influence of the fourth Ni-Al ordering energy was contrary with the third one. Under the same change of 

±10 meV, the influence of Ni-Al ordering energy on the ordering and the clustering of Al atoms became more obvious as increasing of the 

number of the layer; the influence of the third Ni-Al ordering energy on the ordering and the clustering of Cr atoms was maximum; while 

the influence of the second Ni-Al ordering energy on the Cr ordering was minimum, and the influence of the fourth ordering energy on the 

clustering of Cr atoms was minimum.  
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75

Al

13

Cr

12

 alloy; long range order 

 

Biography: Zhao Yan, Candidate for Ph. D., State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, 

Xi’an 710072, P. R. China, Tel: 0086-29-88474095, E-mail: zhaoyan8626@126.com 


