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Table 1 Time step of transition process of the pre-precipitated phase L1, under different interatomic potentials

Interatomic potentials

L1, appearing time

Total time from L1oto L1, L1, disappearing time

Unchanged 1000
First-nearest neighbor -10 meV 1500
First-nearest neighbor +10 meV 800

Second-nearest neighbor-10 meV 900
Second-nearest neighbor+10 meV 900
Third-nearest neighbor-10 meV 900
Third-nearest neighbor+10 meV 800
Fourth-nearest neighbor-10 meV 800

Fourth-nearest neighbor+10 meV 1100

1500 2500
1800 3300
1600 2400
1400 2300
1500 2400
2600 3500
1100 1900
1100 1900
3400 4500
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Fig.1 Precipitation morphology of NizsAl14Cry; alloy at 800 K: (a) unchanged and first-nearest neighbor -10 meV; (b) first-nearest

neighbor +10 meV, second-nearest neighbor+10 meV, second-nearest neighbor+10 meV, third-nearest neighbor+10 meV and

fourth-nearest neighbor-10 meV; (c) third-nearest neighbor-10 meV and fourth-nearest neighbor+10 meV; (d~f) the precipitation

morphologies of 10 000 steps corresponding to (a~c) situations, respectively
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Fig.2 Curves of the volume fraction of the pre-precipitated phase L1, with the interatomic potential between Ni-Al atoms:

(a) first-nearest neighbor, (b) second-nearest neighbor, (c) third-nearest neighbor, and (d) fourth-nearest neighbor
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Fig.3 Curves of the volume fraction of the pre-precipitated phase L1, with the interatomic potential between Ni-Al atoms:

(a) first-nearest neighbor, (b) second-nearest neighbor, (c) third-nearest neighbor, and (d) fourth-nearest neighbor
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Fig.4 Curves of average order parameters with interatomic potential: (a) average long range order parameter and (b) average composition

deviation order parameter
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Fig.5 Precipitation morphology of NizsAl14Cri; alloy at 800 K with varying the fourth-nearest neighbor of Ni-Al interatomic potential:
(a, d, g) the fourth-nearest neighbor —10 meV, (b, e, h) unchanged, (c, f, 1) the fourth-nearest neighbor +10 meV
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Phase-field Simulation for Influence of Ni-Al Interatomic Potential on L1,
Pre-precipitation Phase of Ni;sAl4Cry; Alloy

Dong Weiping*, Wang Bin*, Gong Ningning®, Chen Zheng?
(1. Zhejiang Normal University, Jinhua 321004, China)
(2. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The influence of Ni-Al interatomic potential from the first-nearest neighbor to the fourth-nearest neighbor on the precipitation
process of L1, pre-precipitation phase in NizsAl14Cra; alloy was investigated by the Microscopic Phase-Field method. Results show that as
the third-nearest Ni-Al interatomic potential increases or the fourth-nearest interatomic potential decreases, L1, pre-precipitation phase and
L1, phase appears in advance; besides, the volume fraction of L1, pre-precipitated phase decreases while the final volume fraction of L1,
phase remains almost unchanged. Whereas, L1, pre-precipitation phase and L1, phase appears later; besides, the volume fraction of both
phases increases. Compared with the above two, the first-nearest interatomic potential has the less impact and the second-nearest Ni-Al
interatomic potential has the least impact on the precipitation process of L1, pre-precipitation phase and L1, phase. Further research shows
that Ni-Al interatomic potential does not affect the precipitation mechanism of the alloy but will affect the precipitation time, speed,
volume fraction and precipitation morphology of L1, pre-precipitation phase and L1, equilibrium phase, thus affecting the structure and
properties of NizsAl14Cr1; superalloy, which has guiding significance for alloy optimization design.

Key words: phase-field; pre-precipitation phase; NizsAl14Cr1; alloy; interatomic potential
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