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Table 1 Effect of varying Ni-Al neighbor potentials on microstructure

Nearest Potential Volume fraction of DO
. . . u o
interatomic Volume fraction of L1, structure 2 Precipitation at 5000 steps
. change structure
potential
. Peak and final values are DO0,, structure has more
Delayed precipitation, final value . L
—10 meV higher than preset precipitation phases than L1,
decreases ...
) conditions structure
First 1 b
.. . . truct
Precipitated slightly earlier, final Peak and final values are 2 s .ruc tre flas more
+10 meV . . .. precipitation phases than D0,,
value slightly increased below preset conditions
structure
—10 meV Without effect Without effect Without effect
Second
+10 meV Without effect Without effect Without effect
Delaved precipitation. final value Peak and final values are Increased disordered phase of
valu .
—10 meV yeep der;reases’ higher than preset L1, structure and ordered phase
Third conditions of D0,, structure
110 meV Precipitated slightly in advance, Peak and final values are L1, structure precipitation phase
final value remains unchanged below preset conditions slightly increased
.. . . L1, structure h
Precipitated slightly earlier, final Peak and final values are 2 s .ruc e has more
—10 meV . . .. precipitation phases than D0,,
value slightly increased below preset conditions
Forth structure
. Peak and final values are Increased disordered phase of
Precipitated very late, final value .
+10 meV _ higher than preset L1, structure and ordered phase
decreased significantly ..
conditions of DO0,, structure

T2 Cr-ALIZATE 3 SR S /R

Table 2  Effect of varying Cr-Al neighbor potentials on microstructure

Nearest . . .
. . Potential Volume fraction of L1, Volume fraction of D05, .
Interatomic Precipitation at 5000 steps
. changes structure structure
potential
Precipitated slightl N
.p gty Peak and final values are below L1, structure has more precipitation
—10 meV earlier, final value ..
. . preset conditions phases than DO0,, structure
First mcreascs
110 meV Delayed precipitation, Peak and final values are higher D0y, structure has more precipitation
final value decreases than preset conditions phases than L1, structure
10 meV Delayed precipitation, Peak and final values are higher =~ D0,, structure has more precipitation
final value decreases than preset conditions phases than L1, structure
Second Precipitated slight!
. P & . Y Peak and final values are below L1, structure has more precipitation
+10 meV  earlier, final value slightly .
. preset conditions phases than D0,, structure
increases
Peak value is higher than preset
10 meV Precipitated earlier, final condition, and final value is Disordered phase of L1, structure
value decreases approximately equal to preset increases obviously
Third condition
s Peak and final values are s
Delayed precipitation, . D0,, structure has more precipitation
+10 meV . approximately equal to preset
final value increases .. phases than L1, structure
conditions
10 meV Delayed precipitation, Peak and final values are higher Disordered phase of L1, structure
final value decreases than preset conditions increases obviously
Forth . .
Precipitated slightly s
. Peak and final values are below L1, structure precipitation phase
+10 meV earlier, final value 2 precip p

increases

preset conditions

slightly increases
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Ni-Al-Cr neighbor potentials and precipitation morphology by
phase-field theory

DONG Wei-ping" %, HU Hai-lei', WANG Bin" 2, WANG Lin-lin"*%, CHEN Zheng®

(1. College of Engineering, Zhejiang Normal University, Jinhua 321004, China;
2. Key Laboratory of Intelligent Operation and Maintenance Technology and Equipment for Urban Rail Transit of
Zhejiang Province, Zhejiang Normal University, Jinhua 321004, China;
3. College of Material, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The effects of different interatomic potentials to the precipitation process and microstructure of Ni-Al-Cr alloy
based on the microscopic phase-field theory were investigated. According to the formula of the interatomic nearest
neighbor interaction potentials of L1y, L1, and DO0,, phases and the long range order parameter equation, the different
interatomic potentials of L1y, L1, and DO0,, phases in Ni-Al-Cr alloy were calculated. The results indicate that, with the
change of temperature, the interatomic potentials change as well. With the concentrations of Al and Cr increase, the
interatomic potentials increase as well. The changes of interatomic potentials of Ni-Al, Ni-Cr and Cr-Al have different
effects on precipitation morphologies and volume fractions of L1, phase, L1, phase and D0y, phase, for example, the
change of the second neighbor potential of Ni-Al has no effect on the results. However, there is a great effect to
precipitation morphology and volume fraction when the forth neighbor potential of Ni-Cr changes. Moreover, compared
with other methods, the result of interatomic potential of this paper is close to their results, and the result of simulation is
also similar to that of the experiment.

Key words: Ni-Al-Cr alloy; microscopic phase-field theory; interatomic potentials; precipitate phase; precipitation

morphology
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